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[In this index subjects, titles and authors' names are all included, for convenience, in one alphabetically arranged list. Where necessary, articles ;

under two or more headings. Often the index is consulted by persons who have only a vague inkling of the title or nature of the article sought

a search under every heading that might relate to the subject should be made. J

Abbott, Arthur V. (Electrical Oscillations of nigh
Frequency. Illustrated) 310, 811, 320, 321

Abbott's, A. v.. Experimental Booih at the Mil-

waukee industrial Exposition. Illustrated. ...181. 1S2
"A B C of the Telephone.' Hy J. E. Horouus. (Book
Talble) 108

Aehesou. E. G. Portrait 117
Adelaide. South Australia, Electrical Illumination In.

Illustrated 327
Aerial Systems, Construction and Protection of. By
K. B. Thornton. Illustrated. tCuuadiau Electrical
Assoelatl 18. 10. 20

Agricultural Building at the Pan-American Exposi-
tion, Illumination of the. Illustrated 52, 53

Alabama) Electrical .Manufactures in. (Census Re-
port) J23

Albany anil Hudson, Third-rail Road Between. Op-
eration of 203

Alderson, Victor C. (Electrical Engineering in Eu-
rope. Illustrated) 270. 271, 274

Alderson, Victor C. (The Engineer to Rule the Twen-
tieth Century) 174

Alleghenies, East of the, Independent Telephone De-
velopment. Rv C. W. Kline, (independent Tele-
phone Association) 9. 10

Allls-Phalmors Shops, Large Motor Contract for 414
Alternating and Direct-current Transmission on City
Railway Lines. Bv M. S. Hopkins. Illustrated,

i American Street Railway Association) 245, 240
Alternating Current as a Factor in General Distribu-
tion for Light and Power. Bv Charles V. Scott.
(American Institute of Electrical Engineers) 360

Alternating-current Circuits, Series, Regulatihg De-
vices for. Bv J. Deurv Halh.crg. Illustrated. (Ohio
Electric Light Association) 272, 273. 2S8, 2S0

Alternating Current for Railroads 235
Alternating-current Lighting Plant in Newberry,
Mich. Illustrated ..113. 114

Alternating-current Lighting Plant at Cedarburg,
Wis. Illustrated 107

Alternating-current Motors, Singie-pbase. By Edwin
S. Pillslmrv. Illustrated. (Ohio Electric Light
Association) 318. 319

Alternating Currents, Polyphase, A Rectifier for. By
Louis II. I-Laynes. Illustrated 09. 1U0

Alternating-current Rectifier. By A. Huraacek. Il-

lustrated 69
Alternating Potential, Constant, Conversion from, to
Constant Alternating Current. By R. B. Owens.
Illustrated. (Canadian Electrical Association)— 4

Alternating versus Direct Current for Railway Opera-
tion in London
....1, 70, 133, 171, 222, 303, 338. 339. 342, 355, 356, 383

Alternator, A 22,000-atnpete 311
Alternator, Electric Machinery Company's. Illus-

trated •. 74, 75
Aluminum Batterv Current Rectifiers 311
Aluminum, Electrical Reduction of 291
Aluminum, Production of 146
Aluminum. Rise of. (Editorial) 290
Aluminum Transmission Wires in Italy 31
American Association for the Advancement of Scl-

ence (Convention at Denver) 151. 208, 225, 226
American Electrical Engineering Seen Through Brit-

ish Spectacles 226
American Electrochemical Society. Proposed....309, ,322
American Electric Telephone Company's New Cen-
tral-energy Telephone. Illustrated 41

American Electric Telephone Company's Pan-Amer-
ican Exhibit. Illustrated ' 9

American Eleotrothorapoutle Association. (Annual
meeting In Buffalo. September 24-26. 1901) 223

American Institute of Electrical Engineers. (Annual
convention at New York nnd Buffalo. August 20-24.

1901). .87, 102, 115, 116, 131. 132. 133. 134. 135, 136,
147. 148, HP, 154, 155. 1S6. 191, 192, 206, 207. 227, 228

American Institute of Electrical Engineers. (Meet-
ings and papers) 350, 351
352, 358, 359, 360, 367. 368. 369. 387, 389. 390. 400. 401

American Soeietv of Mccbnnical Engineers. (Annual
i tine in New York. December 3-6. 1901) 387

American Street Railway Association. (Convention at
New York. October 9-11. 1001). Illustrated
123. 153, 201. 2(12. 220. 221. 233. 238, 239, 240. 241.
243. 244. 21.-,. 240. 252. 254. 255. 258, 259, 373, 374, 375

Andrae. Julius, & Sons' Exhibit :it the Milwaukee In-
dustrial exposition. Illustrated 181, 182

Anglo American Packing Plant. Electric Power In

the. Illustrated 33, 34
Antarctic Vessel Discovery, Electric Lighting on the.
Wind Power for 99

Arc Lamp for Treatment of Skin Disease. Illus-
trated 149

Arc Limp. L.-II. Enclosed. Illustrated 359
Arc Lamp, Mercurv. Illustrated 3S2
Arc Light, Deep-sen Fishing by 208
Arc Lights, open and Enclosed. Relative Merits of,

for Street Illumination. My W. DA. Ryan. (Ohio
Electric Light Association) 275

Arc light Plant. Reconstruction of Vertical Com
pound Engines In. Illustrated 301. 302

Arc. The Musical 27
Argentina. Electrical Prospects In 100
Argentina. Telephone Systems In 292
Armstrong, J. II. (Electric Hallways at Brautford,
Out.) 410

Army, Electrical Experts Needed In the 289, 271
Assessment. A ?2ii,ihw,ikm> 123. 100
Assessor. The, and die Klecl rle-llght Plant 138
Association of Edison llluinliiat lug Companies. (An-
nual meeting at Buffalo. September 10-12. 1001)....

151, 183, 184, ISO. 1st. isn. phi

Association of Railway Superintendents of Bridges
and Buildings. (Paper) 271. 272

Association of Railway Telegraph Superintendents.
(Paper) S9. 90

Atlantic Coast. Space Telegraphy on the 128
Atmospheric Air. On (he Ionization of. Bv C. T. It.

Wilson. (Roynl Society) 122. 123, 138, 139
Altuosphere. The. of Eleetrlc-rallwav Tunnels. (Ed-
itorial) 338

Aurora. 111., Northwestern Telephone Company Lp-
h.ld In 88

Austin Dam May Be Bel. ((ill '-'

Australia, Telegraph and telephone Service In 3i2
Austria, waterpower In 60
"Auto Car" wanted 21i
Automatic Electric Elevator Used as a Book Lift.

Illustrated 2o
Automatic Telephones, Strowger, for Germany 40
Automatic Telephone System, Globe, Progress of the.

Illustrated 88
Automatic Train Signaling 207
Automobile. Crowdus Electric. Illustrated 43
Automobile, Military, for Wireless Telegraphy. Il-

lustrated 51
Automobiles. (Notes). .15, 3(1. 46. 78. 95. 110, 142, 178,

21(1. 231, 240. 200. 2S3, 20s. L"..'t. 314. 346, 303. 410, 426
Aut ibile Show in New York 304
Automobile Trucks for Horticulturists 146
Auxiliary Engine, The Waste-heat. By Frank H.
Mason. Illustrated. (U. S. Consular Report). .198, 199

Awards at Pan-American Exposition 257. 25S

Badger State Long-distance Telephone Company ISO
Baker Motor Company's Vehicle Runs 187 -Miles on
One Charge of Battery. Illustrated 101

Bail. -wire Fence, The Ingenious Thieves and the 114
Barr. John M. (Technical Education In Europej 42
lialcheldcr, E. W. Portrait 172
Batterv Current Rectifiers. Aluminum 311

Battery. Hydra Semi-dry Double. Illustrated.... 106, 107
Battleships, New. Electrical Equipment for 390
liavlcv High-speed Vertical Engine. Illustrated 391
Boales "Handbook for Apprenticed Machinists."
(Book Table) : 10S

Bechtel, President, Address of, at Ohio Electric-
light Convention. (Editorial) 150

Beers. Charles H., Alleges Manipulation of Central
Union Stock 340

Bebrcnd's "Induction Motor." (Book Table) 295
Belgian Coal Mines, Electric Power in 233
Bell Holdings of Chicago Telephone and Central
Union Stock 24

Bell People, Erie Company Absorbed by 40o. 421
Bell Presidents, Meeting of 260
Bell Telephone Instrument Statement

56, 105, 263, 30S, 388
Bennitt, Mark. Portrait 69
Berlin Elevated and Subway Railway. Illustrated.. 235
Berlin. High-speed Electric Traction at. By Frank

II. Mason. (U. S. Consular Report) S7. 237
Berlln-Zossen High-speed Electric-railway Experi-
ments. Illustrated S7, 236, 237. 305, 3S5. 413. 414

Besly Band Polishing Wheel. Illustrated 20o
Beslv Band Polishing Machine, "Sit-down." Illus-

trated 2S0
Bickel, E. C. (The Solution of the Telephone Prob-
lem) SS

Billiard-table Factory, Electric Power in. Illustrated.
129, 130

Blssell Marlin Cable Hanger. Illustrated I3S

Blast-furnace Gases. Utilization of 2S0
Blue Printing by Electric Light. By S. B. Wrhlnery.

Illustrated. (Engineers' Society of Western Penn-
sylvania) 422, 423

Boats, Electric. Submerged Motor for. Illustrated.. 27
Boiler Inspector, Book Reviewing by the 250
Book Lift, Automatic Electric Elevator Used as a.

Illustrated 20
Book Reviewing by the Bolter Inspector 250
Book Table 7. 91. 108. 237. 295. 371, 117
Booster Patent Suit Brought by Electric Storage Bat-
terv Company 25S

Boosters, Railway Generators and, Crocker-Wheeler.
Illustrated 279. 280

Boston, Central-station Extensions in 330
Boston Gas Explosion 205
Boston-Hartford Electric Railway 85
Boston's New Telephone Switchboard. Cut-over of.. 293
Boston Suburban Railway Consolidation 342. 3(3
Boston. "Third-rail Eve" In. (Editorial).... 186. 250. 306
Bow Trolley. The. (Editorial) 370
Brake and Heater. Combination Electric 23
Bramwell'S "Gasoline Motor Vehicle." (Book Table).. 237
Brautford. OnL, Electric Railways at. By J. II.

Armstrong. (Communication) 410
Brett. Mrs.. Telephone Manager 292
British Association Meeting at Glasgow 165, 1'."'

British Columbia Electric Railway 107
British Empire. Poor Telephone Service In Parts of
the. (Editorial) 102

British Pacific Cable. The 123

British Spectacles, American Electrical Engineering
Seen Through 220

Brooklyn Rapid Transit Company. Annual Reporl "t

Buik IInill \\ ;iht I ufftli: Hl.h t i.sl n Cn
Distribution System. Illustrated) 368, 309

Buenos A'yrcs, Underground Electric Hallways Pro-
posed for - -"7

Buffalo. Complicated Telephone Situation In 269
Buffalo. Frontier Telephone Company of 243
Buffalo High-tension cable Distribution System. The.
Bv Harold W. Buck. Illustrated. (American In-

stitute of. Electrical Engineers) 368,369
Buffalo. N. Y.. Rochester to. Electric Railway from. Bfi

Bullock Company Secures Large Motor Contract 414
Bullo-k Generators In Wilson Aluminum Works.
Illustrated 175

Buoys for (he St. Lawrence, Electrically Lighted Ml

Burlington's Electric Road In South Dakota -

Burlington Railroad simps at Hannibal, Mo.. F:

(ileal E.culplneiit of the. Illustrated
101. 102. 163, 104, II

Burlington Tracks, Teal of Farnhani Traction Feeder
sxsicu. on. Illustrated -

Burlington Train. Electrical Device Used in Photo-
graphing a 401

Business. iN..tes> 15. 31. (0. 17. 63, 70.

05. 111. 127. 143. 150. 178. 170. 105. 211. '.'31. 2(0. 286,
207. 283, 200, 314, 315, 331, 347. 303. 379, 305, 411. 427

Cable nnd Telegraph Code, Greely's
' able Distribution System, The Buffalo Hlfi
By Harold W. Buck. Illustrated. (American In-
-i it ute- of Electrical Engineers)

Cable II - Bl ell Marlin. lllustta'ed
"able, Postal Telegraph, Laid Across Di

ii.. c.i.. -;.... -r..i.. .- . , ...
i 'aides. Submarine
Cables, Telephone, with WlrIres Laid Up In

talk in. Bv J. II. West Illustrated
Cadmium Standard Cell. A. By Henry Tinsley. Il-

lustrated
Caldwell. Edward. (Electric Traction In N'cv
City—A General View. Illastratedi. -

California. Mammoth Power Company's Project In..
Canada, Edison Honored in

Canada, Electric Lighting In

Canada, Novel Farmers' Telephone System In
Canadian Electrical Association. (Papers) i. 18. 19.
Canadian Intelligence. (Co)

13. oi. ?•;.

281, 296, '-'07. 312, 328. 344, 301. 376,
Canadian Pacific May Utilize Electricity
Canadian Power Development at Niagara Falls. Il-

lustrated 1, 222.
Canals, Electric Traction on
Car for City Service. The Best Form of. By
Chamberlain. With discussion. (Ameriean
Railway Association)

Car. Large Electric-railway. Illustrated
Carhart, Henry S. (A Record of Eighteen Killed
by One Stroke of Lightning)

Carnegie Technical Institute. Plans for the 75.

Cams- Wilson. C. A, (Economy of Electricity as a
Motive Power on Railroadsl 296,

Castner Works at Niagara Falls. New Transformers
for the. Illustrated

Casualties. Curious Electrical
Cat. It Was the
Catawaba River Power Development
Cedarburg. Wis.. Alternating-current Lighting Plant

at. Illustrated
Cellar Rapids. Interesting Damage Suit In

Cell, A Cadmium Standard. By Henry Tinsley. Il-

lustrated
Central-energy Telephone, American Electric Tele-
phone Company's New-. Illustrated

Central London Underground Railway
Central-station Companies. Attitude of the Courts
Toward. (Editorial) 370.

Central-station Insurance. (Illinois State Electric
Association)

Central-station Practice. German. Illustrated
Central Union and Chicago Telephone Stock, Bell
Holdings of

Central Union Telephone Company, Finances of ihe.

.

4.i. 122. - _ -
Chamberlain, Eugene. (The Best Form of Car for
City Service)

Chapman and Y'erkes Want Direct Current.
'

Charging, The Foresee (4-CI System of. Bv I.. R.
Waflis. Illustrated. (National Electric Ijsrtit As-
sociation) 26,

Charleston Exposition. Opening of the
Cli ica go Automobile Club
Chicago Citv Railway Improvements
Chicago-Detroit Electric Railway
Chicago Edison Company's Late Contracts
Chicago Edison Company. New Work of the
Chicago Edison Stations. More Storage Batteries

Chicago, Electric Interlocking Plant In. Lar.
road. Illustrated

Clii.;.-'o Electrical Association. (Meetings and pn-
213. 269, 271,

Chicago. Electrical Work in

Chic ago Elevated Roads. Stc - sties of 7. 12:; .

Chicago, Hotel Telephone Exchanges In. Illus
.

Chicago. Hub-motor Omnibus in. Illustrated. .17. Is.

ChleagoJ.iilct Electric Railway. Illustrate 1

18

Chicago Meat-Dacklng Plant. Power nnd Lighting In

New. Illustrated
Chicago Meetings of the Institute. (Editorial)
Chicago-Milwaukee Wireless Telegraphy Proposed...
Chicago, Pol; 1

Chicago Postofflce Robbery, Electric Light Plavcd
a Part In the. (Editorial) ...

Chicago, Reorganised Erie Tele] tnj May
Be Managed in

Chicago, SI. Louis as a Suburb of. (Editorial)

gO South Ben. I I wav. ProptX
Chicago, Street Lighting In

Chicago Street-railway Situation
190. 2i 2. 203, 2:2., 2;s. 23S, 291

Chicago stnet Railways, Heavy Traffic
... Suburban Passenger S 'orlalV.

Telephone and Central Union Stock, Bell
Holdings ot

phone Company Increases Its >

Chicago Telephone Linemen. Strike ol

Chicago, Telephone Kates In
-

i 25

Chicago, The Telephone Situation In

Chicago Union Traction Company. Anneal B

1 hi i_ Uulvrltv J3 Central l\v7.;r Plant
Chile, The Telephone In...
China. Electrical Development In. By William G.

Church, .Minting Machinery ar
iinccs. Illustrated) 115.

Cincinnati Telephone situation
Cincinnati. Trolley Pageant In

Circuits, Series Alternating-Current. R
1..1. Bv .1. Henry Ilalllierg. Ill"

(Ohio Electric light Assoelatl
CltJ Powers in Dealing with t
Limits of

Clark Library, The Latimer 11.

ad-Detrott I way
ad. Electric Street Sweeping In

131

57
-

124
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Illustrated.,
or Municipal
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(Census

Cleveland, New Postal Telegraph Office In. Illus-

trated .V';1
,

•

Cleveland, New Western Union Telegraph Plant in.

Illustrated 81,

Cleveland, Three-cent Fare Ordinance In

Cleveland-Toledo Electric Railway
Clowry, Colonel, to Young Men
Coal. Electricity Direct from, Jone's Method of Pro-
ducing

Coal Mines, Belgian, Electric Power In

Coal Values. (Illinois State Electric Association)..
Cobalt and Nickel, Electrolytic Separation of. (Ed-

itorial)
Coleman's Telephone Repeater
Collins, A. Frederick. (Spark. Space, Wireless,
Etheric, Hertzian Wave or Cableless Telegraphy—
Which?) •-

Colorado, Electrical Manufactures in. (Census Re-
port)

Colorado and Southern Railroad to Change Its Power
from Steam to Electricity 36,

Commercial Pacific Cable Company
200, 23S, 259, 370,

Concord, N. H. (Correspondence)
Condenser Motors, Small Single-phase
Conduit Systems, j>Iunicipal Control
Ownership of. By E. 1<\ Schurig.
Association of Municipal Electricians)

Connecticut, Electrical Manufactures in.

Report)
Connette, E. G. (The Best Manner of Conducting the
Return Circuit to the Power House)

Consolidated and Interocean Telephone Companies
Organized

Consolidated Telephone Company of Pennsylvania...
Consolidation of Independent Systems Planned
Constant Alternating Potential, Conversion from,
to Constant Alternating Current. By R. B. Owens.
Illustrated. (Canadian Electrical Association)

Controller Patent, Condict, Litigation Over, in Mas-
sachusetts

Conversion of Englewood Storage-battery Road to
Overhead-trollev System. Illustrated 210, 217,

Copper, Electrolytic Reduction of, in Germany. By
Frank H. Mason. (D. S. Consular Report)

Copper Situation 60. 223, 369, 390, 301. 406,

Cornwall Canal Power Development in Ontario
Cortlandt Street Exchange, Large Switchboard in—
Crawford-Voelker Incandescent Lamp. Illustrated..
Crocker-Wheeler Railway Generators and Boosters.
Illustrated 279.

Cross-talk in Telephone Cables with Wires Laid Up
in Fours. By J. H. West. Illustrated

Crowdus Electric Automobile. Illustrated
-Cuba, Electric Railways in

Cuban Cable. Telegraph Companies at War Over
Cuban Telephone Company, New
Curious Electrical Casualties
Curious Errors. (Editorial)
Cnrrent, Constant Alternating, Conversion from Con-
stant Alternating Potential to. By R. B. Owens,
Illustrated. (Canadian Electrical Association)

Current Rectifiers, Aluminum Battery
Current Regulator or "Rheocrat," Erie. Illus-

trated 58,

Current, The Transmission of, at High Potential in
New York City. By Calvin W. Rice. (National
Electric Light Association) 43,

Cutler-Hammer Manufacturing Company's Exhibit at
the Milwaukee Industrial Exposition. Illustrated..

181,

Czolgosz's Execution, Record of

82
419
107
208

23
233
222

256
372

119

336

37

383
407
358

208

356

258

40
203
340

28
416
12

309
416

324
43
37
23
405
200
322

4
311

1S2
375

Damage Suit in Cedar Rapids, Interesting 419
Dawson, N. W. T., Telegraph Line to 87, lt5

Dawson's " 'Engineering' and Electric Traction
Pocket Book." (Book Table) T

Deep-sea Fishing by Arc Light 20S

De Forest-Smvtbe-Freeman System of Space Teleg-
raphy. Illustrated 49, 50

Delanv Rapid-telegraph System 24o

De Laval Steam Turbine. Illustrated 278, 2,9
Denver, More Trouole About Street Lighting in 401
Denver, New Postal Telegraph Office in. Illus-

trated 1«. 116

Des Moines, Electric Railways About 19J

Detroit-Chicago Electric Railway 107
Detroit-Cleveland Electric Railway 216, 337
Detroit, Large Electric Sign in. Illustrated 43
Detroit Lighting System. Improvements to the 303
Detroit River. Postal Telegraph Cable Laid Across.. 353
"Diamond H" Automatic Door Switch. Illustrated.. 291

Diamond Shoal Lightship. Searchlight for 318
Diplomacy. Telephones and 29^
Direct and Alternating-current Transmission on
City Railway Lines. By M. S. Hopkins. Illustrated.

(American Street Railway Association) 245, 246

Direct versus Alternating Current for Railway Op-
eration in London

1, 70, 133. 171. 222. 303. 338. 339, 342, 355, 356, 383
Discovery. Anatarctic Vessel. Electric Lighting on
the. Wind Power for 99

Distant Thunderstorms Indicated by Hertzian Waves.
(Editorial) ;,••••: 70

Distributing Systems at Earth Potential, On the
Maintenance 6f Certain Portions of. By C. H. Word-
ingham. (Municipal Electrical Association of Great
Britain) 140, 141

Distribution by the Three-phase System and the
Operation of Single-phase Circuits by It. By
W L. R. Emmet. Illustrated. (American Insti-

tute of Electrical Engineers) 400, 401
Distribution of Electricity In Cities of Moderate Size.

By William Lispenard Robb. (American Institute
',< Electrical Engineers) 387

Distribution, General, for Light and Power, Alter-

natlng Current as a Factor In. By Charles F.
(American Institute of Electrical Engi-

neers i
360

ihntlon of Electrical Energy in Large Cities.

Louis A. Ferguson. Illustrated. (American
it,, of Electrical Engineers)....350. 351, 307. 388

ndergronnd, Locating Faults
By Henn ';. Stott. Illustrated. (American

ol Electrical Engineers) 352
tii B ffalo High-tension Cable.

By Harold w. Buck. Illustrated. (American In-

Englnei i 380, 390
mtlon, 250-500-voll Three-wire, for Lighting

r. By I'liillpf'" Torchlo. (American in-
.- of Electrical Engineers) 380

!-; Incredulous 203
nal Buildings to Be Electrically Heated.. 275

ti ered. Illustrated 115
K

at Cornwall. Electrical Illumination for thi 131

By Orrln E.
2*9

,f Cornwall's Train. Tel the 180

ap. Orrln E. (Canadian Power Development
n Falls. Illustrated) 1

(Duke of Cornwall at Niagara
•li 209

Dnnl.'tp. Orrki f; I

at Niagara. Illustrated! -(I

i,. Orrln E. (Varied i:» of Electricity al

on! 7::. 74
mos and Motors, Reliance Direct-current, li-

lted 343

Earth Potential, On the Maintenance of Certain Por-
tions of Distributing Systems at. By C. H. Word-
ingham. (Municipal Electrical Association of Great
Britain) ••• 140. 141

Eastern Telegraph Company, Semi-annual Meeting
of the

"
Edison at the Pan-American Exposition. Illustrated.

102, 103

Edison Honored In Canada 131

Edison Storage Battery Company 52
Edison Storage Battery, The New. By Franz Peters. 39
Edison Storage Battery, The New. Illustrated....

T 2 38. 39, 51, 52, 54. 71, 83. 175. 253
Efficiency Curve of' a Shunt Motor and Its Relation
to Operating Characteristics and the Cost of

Operation. By Budd FrankenOeld. Illustrated.

(Northwestern 'Electrical Association) 20. 21, 35, 36
Electric and Steam Traction. Comparative Tests of. 305

Electric Boats. Submerged Motor for. Illustrated.. 27
Electric Car for Royalty 85

Electric Dissipation at High Altitudes 75
Electric Furnace, Products of the 117

Electric Interlocking Plant in Chicago, Large Rail-

road. Illustrated 84, 85
Electric Launches in Jackson Park 55
Electric Light. Blue Printing by. By S. B. Whinery.
Illustrated. (Engineers' Society of Western Penn-
sylvania) 422, 423

Electric-light Plant, The Assessor and the 138
Electric Lighting. (Notes)

. li. 15. 29, 30, 46. 62. 77, 7S,

94, 110. 125, 142. 158, 177, 194, 210. 230. 248. 265,

282, 283. 208, 313. 329, 346. 362. 378. 393, 409, 410, 425
Electric Lighting In Pennsylvania Trains 401
Electric Lighting on the Antarctic Vessel Discovery,
Wind Power for 99

Electric Machinery Company's Alternator. Illus-

trated 74, 75
Electric Motors for Great Northern Railroad 170
Electric Power and the Oil Wells. By R. G. Mayse.
Illustrated 201

Electric Power in the Anglo-American Packing Plant.
Illustrated 33, 34

Electric Power in Belgian Coal Mines 233
Electric Power in Billiard-table Factory 129, 130
Electric Power Stations. Refuse Destructors In Com-
bination with. By J. S. Highfield. (Municipal
Electrical Association of Great Britain) 105. 106

Electric Printing. Preparation of Paper for 280
Electric-railway Car. Large. Illustrated. 37
Electric-railway Experiments. Btrlin-Zossen. Hieh-
speed. Illustrated 87, 236. 237. 305, 385, 413, 414

Electric-railwav Extension. (Editorial) 70
Electric Railways at Brantford, Ont. By J. H. Arm-
strong. (Communication) 416

Electric Railways in Cuba 37
Electric Railways, Interurban SI, 82

Electric Railway, Jungfrau. Illustrated 53
Electric Railways. (Notes)

..15, 30. 46. 62, 78, 94. 95. 110. 125. 126, 142, 158, 177,

178. 194, 210, 230, 231, 248, 240. 205, 200. 283, 298,

313, 314. 329, 330, 346. 362. 363, 378, 894, 410, 425, 426
Electric-railway Promotion in Ohio 337
Electric-railway Properties, Everett-Moore Syndicate
of 67, 107, 136, 216. 221, 235, 327. 337

Electric-railway Practice. Modern, Notes on. By Al-
bert H. Armstrong. (American Institute of Elec-
trical Engineers) 227, 228

Electric-railway System, Farnham. Illustrated. 255. 305
Electric Railways, Underground, Proposed for Buenos
Ayres 37

Electric Reduction Plant in West Virginia. Illus-

trated 175
Electric Sign, An, on Hinges 351
Electric Signals on Suburban and Interurban Rail-
ways. By William Pestell. With discussion.
(American Street Railway Association) 374, 375

Electric Sparks, Photographing 401
Electric Storage Battery Company, Booster Patent
Suit Brought by 258

Electric Storage Battery Company's Exhibit at Pan-
American Exposition. Illustrated 100

Electric Street Sweeper 92
Electric Traction, A Verv Peculiar System of. (Ed-

itorial) ?8
Electric Traction Consolidations in New York State. 82
Electric Traction, High-Speed, at Berlin. By Frank
H. Mason. (U. S. Consular Report) 87, 237

Electric Traction on Canals 108
Electric Traction in New York City—A General View.
By Edward Caldwell. Illustrated 213. 214, 215. 216

Electric Vehicle Runs 1S7 Miles on One Charge of
Battery. Illustrated 101

Electric Water Heater. A Curious. Illustrated 53
Electrical Casualties. Curious 296
Electrical Causes, Changes in Weather Due to 107
Electrical Communication, President McKlnley on
the Importance of 174, 186

Electrical Communication, Resources of, as Shown
in President McKInley's Illness. (Editorial) ISO

"Electrical Designs." (Book Table) 371
Electrical Development in China. By William G.
Irwin 71

Electrical Device Used in Photographing a Railroad
Train 401

Electrical Effects and Radiant Energy, Tesla's Utiliz-

ation of. Illustrated 322. 323. 326
Electrical Energy, Distribution of, in Large Cities.

By Louis A. Ferguson. Illustrated. (American
Institute of Electrical Engineers) 350, 351, 367, 368

Electrical Engineering, American, Seen Through Brit-
ish Spectacles 226

Electrical .Engineering in Europe. By Victor C. Al-
derson. Illustrated 270.271. 274

Electrical Eouipment of the Burlington Railroad
Shops at Hannibal, Mo. Illustrated

161. 162. 103. 161, 105, 1"8
Electrical Equipment for New Battleships 300
Electrical Exhibits at the Milwaukee Industrial Ex-
position. Illustrated 181, 182. 183

Electrical Experts Needed in the Army 2<!0, 274
Electrical Goods. Philippine Tariff on 275
Electrical IllumlnatIon~in Adelaide, South Australia.
Illustrated 327

Electrical Machinery, The Rating and Testing of.

Bv Gisbert Kapp. (International Engineering Con-
gress) 2 3

Electrical Oscillations of High Freo.uency. By Ar-
thur V. Abbott. Illustrated. (Western Society of
Engineers) 310. 311. 320. 321

Electrical Oscillations. Tesla's Method of Increasing
Ho- Intensity of. Illustrated 291

Electrical Plants, Gas Engines in European. Illns-

trated 352, ."53

Electrical Reduction of Aluminum 291

F,lectrlc„| Securities. (Notes). .150. 178, 211. 266. 301, 41(1

Electrical Testing Eouipment at New York Navy
Yard '.... 123

Electrical Transmission of power from Niagara Fulls.

Bv Lewis P.. Stlllwell. Illustrated. (American In-

stitute of Electrical Engineers) 134. 180. nil. 102
Electrical Use, Wooden Fittings for. By M. H.
Johnson. Illustrated 117

Electrical Wave Transmission. By Michael I. Pupln,
(Society of Arts, 34

Electrically Heated, Drainage Canal Buildings to Be 275
Electrically Heated Laundry Machine. IlluHtrated. 289
Electrically Operated Plow. Illustrated 2
Electricians, Licensed. Proposed 327
Electricity and the Steam Railroads 14«

Electricity as a Motive Power on Railroads, Econ-
omy of. By C. A. Carus^Wllson. (International
Engineering Congress) 295, 29Q

Electricity at the Pan-American Exposition, Varied
Uses of. By Orrln E. Dunlap 73. 74

Electricity Direct from Coal, Jone's Method of Pro-
ducing 23

Electricity In Cities of Moderate Size, Distribution of.

By William Lispenard Robb. (American Institute
of Electrical Engineers) 387

Electricity in a Glass House 113
Electricity, Iron Smelting by 304
Electricity in Southern Mines , 371
Electricity In the United States Navy 368
Electricity, Locating Metals by. illustrated. .317. 318, 322
Electrochemical Industry. By J. W. Swan. (Society
of Chemical Industry) 91, 92

Electrogravures, Process of Making. Illustrated— 336
Electrolytic Reduction of Copper in Germany. By
Frank H. Mason. (U. S. Consular Report) 28

Elephant, The, Didn't Die 328, 327
Elevator, Electric, Automatic, Used as a Book Lift.
Illustrated 20

Elevator, Electric, of the Washington Monument,
Illustrated 3, 4, 6

Elliott New Model Telephone. Illustrated 173
Elweil-Parker Motor Used on Electric Vehicle on
187-mile Run. Illustrated 101

Emmet, W. L. R. (Distribution by the Three-phase
System and the Operation of Single-phase Circuits
by It. Illustrated) 400, 401

Enclosed and Open-arc Lights for Street Illumina-
tion, Relative Merits of. By W. D'A. Ryan. (Ohio
Electric Light Association) 275

Enclosed-arc Lamp, L.-H. Illustrated 359
Engine, Bayley High-speed Vertical. Illustrated— 391
Engine, Enclosed Compound, Sturtevant Generating
Set with. Illustrated 1(7

Engine, The Waste-heat Auxiliary. By Frank H.
Mason. Illustrated. (U. S. Consular Report).. 198, 199

Engines, Large, for the Manhattan Power House... 37
Engines, Vertical Compound, Reconstruction of. In
Arc-light Plant. Illustrated 301, 302

" 'Engineering' and Electric Traction Pocket Book "

Bv Philip Dawson. (Book Table) 7
Engineering Tourists. (Editorial) 22
Engineer, The, to Rule the Twentieth Century. By
Victor C. Alderson 174

Engineers' Society of Western Pennsylvania. (Paper)
f 422. 423

England, Combination Waterwheel and Steam-engine
Lighting Unit in. Illustrated 36

England, Electrical "Red Tape" in : 23, 274
England, High-speed Electric-railway Projects in.

(Editorial) 274
England. Long-distance Subterranean Telephoning
in 122

England, Trolley-wire Tests in 10
Englewood Storage-battery Road, Conversion of, to
Overhead-trolley System. Illustrated 216, 217, 220

English, Good, for Engineers. (Editorial) 38
English Patent on the Edison Storage Battery. Il-

lustrated.. 2
Ericsson Telephones for Private Houses. Illustrated. 2-»2

Erie Company Absorbed by Bell People 405. 420
Erie "Rheocrat" or Current Regulator. Illus

trated 58, 5U
Erie Telephone Company, Affairs of the

, 224, 243, 263, 292, 357, 389, 402, 405, 420
Ether Wave Lengths 138
Eureka Toll Desk Switchboard. Illustrated 225
Europe, Electrical Engineering in. By Victor C. Al-
derson. Illustrated 270,271. 274

Europe, Street-railway Opportunities in 100
Europe. Technical Education in. By John M. Barr.. 42
European Electrical Plants. Gas Engines in. Illus-

trated ..'. 352, 353
Evanston. Rate War in 139
Everett-Moore Syndicate of Electric-railway Proper-
ties 67. 107, 136. 216. 221. 235. 327. 337

Excursions, Pleasure, by Trolley In New England... 139
Exhaust-steam Heating. (Illinois State Eleetr'c Asso-
ciation) 222. 405, 4C6

Exhaust-steam Heating. Direct and. Holly System
of. Illustrated 223

Exporters. News Items of Interest to 169. 170
Exports. Electrical 109. 170
Exposition Lighting. The Evolution of. By Luther
Stleringer. (Association of Edison Illunrnating
Companies) 187. 1S9, 191

Fall Business Prospects 166, 108
Fan, Heater and, New Electric. Illustrated 2
Fans, Electric, Demand for, in the East 27
Fare Ordinance in Cleveland, Three-cent 110

Faries Adjustable Lamp Fixtures. Illustrated 280
Farm. The Telephone on the 152
Fanners' Exchange lu Ohio, Extensive 318
Farmers' Telephone Lines. Construction of 183
Farmers' Telephone System in Canada. Novel 57
Farnham Traction Feeder System. Illustrated. .255, 305
Far North. Telephony In the ." 57
Faults In- Underground Distribution Systems, Locat-
ing. By Henry G. Stott. Illustrated. (American
Institute of Electrical Engineers) 352

Fnv, Thomas J. (Local Action and Other Losses In

Storage Batteries) 59, 60
Ferguson, Louis A. (Distribution of Electrical En-
ergy in Large Cities. Illustrated).... 350, 351,. 367. T68

Ferguson, Louis A. Portrait 181
Ferris' "Meters." (Book Table) 108
Fire-alarm Service Telephone 340
Firemen and Electric Wires. By Morris W. Mead.
(International Association of Fire Chiefs) 153

Firing Torpedoes. Illustrated 181

Fish. J. C. (Light Distribution. Illustrated) 170

Fishing, Deep-sea, by Arc Light 2 S

Fittings, Wooden, for Electrical Use. By II. H.
Johnson. Illustrated 117

Fixtures. Lamp, Faries Adjustable. Illustrated.... 2S0
Floor Outlet Box. G. I. Watertight. Illustrated. .343. 341
Foggy Weather Directs Attention to Benefits of Elec-

tric Traction. (Editorial) ?lm

Foolish Ordinance Rejected, A. (Editorial) 20)

Foreign Electric,,] Engineers. Visit of 71. 87, 115. 110

Foresee (4-C) System of Charging. The. By L. R.

Wallls. illustrated. (National Electric Light As-
sociation) 20, 27

Fountain. Electric. Pan-American. In Play 7
Fours, Wires Laid up In. Cross-talk In Telephone
Cables with. By J. II. West. Illustrated 324

France, Eastern, Hydro-electric Development In.... 50
Franchise. Perpetual, In City Streets 7

Franchises, Taxation of. .200. 204. 205, 311, 300. 301. <(>)

Franchises, Street-railway, Value of 2).(

Frnnkenfleld, Budd. (Efficiency Curve of n Sh"nt
Motor and Its He] itlon to Operating Characteristics
and the Cost of Operation. Illustrated). .20, 21, 35. 36

Franklin Institute. (Paper) 41". 416

Fraudulent Dniimge Suit. lEdltorlall 168
Freeman-Do Forest-Sinvthe System of Space leleg-

raphv. Illustrated 49, 50
Frnnller Telephone Company of Buffalo 24.1

Furnace. Electric, Products of the 117

Fuse Plug and Base. Goodman. Illustrated......... 74
Fuse-plug Cabinet Pnnels, General Electric. Illus-

trated 3aI
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Galveston, Independent Telephone rcxchjinge for— 372
Ganz Polypbaee Railway System u"^:y ....,

.'...I. 7" 188, -l-ll, Sir., .".'is. ::::'.'. :Mi. ' '•'"

Garbage destroying Plantaand Electrlc-powet Genera-
tion. (I'Mltoiliilj • •"

Garhagi- (Refuse) Destructors in Combination «nii
Blectrle I'owi-r stui Ions. Hy .1. s. 1 1 lnlni.ld. (Mu-
nicipal Electrical Association of Great Britain)..MS, lob

Gases, Itlustfurunce, Utlllxiiilmi ot •„•• -aw

Gas Engines In European Electrical Plants, lllus-

trntcd «>2i 853

"Gasoline Motor \ lie." By C. C. Bramwell.
(Book Table) 2ST

Gasoline Pocket Torch, Turner. Illustrated •;>

Gasoline Vapor Lamps, Dangers of. (Editorial).... •*•»

Gaunt's System ot Blmull toua Telegraphy nn<l xel-

ephony. (Editorial) -•• 1]8
General Electric C pany'e New Warehouse In Chi

General "Electric Fuse-plug Cabinet Pi Is

I nil eil

General Electric l'laul In Italy ••• '•>

General Electric Suinll slnKle-plinsc Condenser Mo-
tors. Illustrated H"

General Electric Switches for lleiuute Control. Il-

lustrated 11

General Incandescent Company's New Panel Board.
Illustrated 155, 158

General Incandescent Company's WaterllKlu I' luor

Outlet Bol. Illustrated 3M, Mi
Generating Set with Enclosed Compound Engine,
Sturtevnut. Illustrated 107

Generators and Boosters, Railway, Crocker-Wheeler.
Illustrated 270, 281

Generators, 10,000-horsepower. for Niagara 3"2
Generators, Western Electric Type L. Illustrated.... 91
Generators with Stiffened Stators, German. Illus-

trated 273
Genevieve Incandescent-lamp Hanger. Illustrated.. 245
Georgia, Electrical Manufactures In. (Census Re-
port) 423

German Bunsen Society 59
German Central Stations 237
German Central-station Practice. Illustrated 417
German Generators with Stiffened Stators. Illus-

trated 273
German High-speed Polyphase Railway at Zossen.
Bv frank C. Perkins. Illustrated 413, 114

German Tariff, Proposed 69, 133
Germany, Decline of Electrical Mauuf&ctures in.

(Editorial) 322
Germany, Electrolytic Reduction of Copper in. By
Frank H. Mason. (U. S. Consular Report) 2S

Germany, Strowger Automatic Telephones for 40
Germany. Telephony and Telegraphy Over the Same
Line In , 89

Germany, Trade Notes from 169
Glasgow Exhibition, Electrical Features of the. Il-

lustrated 97, 9S, 99. 102
Glasgow Municipal Telephone Exchange, Opening of
the 173

Glasgow Street-railway System 170
Glasgow, Street-railway Telephones in 309
Glass House, Electricity In a 113
Glass Wool, Manufacture of 10
GHdden, Mr., as an Autontobilist IS
Globe Automatic Telephone System, Progress of the.
Illustrated 88

Godfrey, James W.. Death of. Portrait 319, 320
Goodman Fuse-plug and Base. Illustrated 74
Government, The, and the Telegraphs 2(17

Grand Rapids, Grand Haven and Muskegon Electric
Railway 39

Gray-Mundy Submarine Signal System to Be Tested.. 75
Great Britain, Relative Position of, in Electrical
Manufactures. (Editorial) 186

Great Kanawha, Falls of the, Power Development
at. Illustrated 175

Great Northern and City Railway of London 226
Great Northern Railroad. Electric Motors for 170
Greece, Electrical Developments in 169, 296
Greece, Proposed Telephone Line in 224
Greely's Telegraph and Cable Code 50
Griggs Manufacturing Company's Improved Telephone
Bracket. Illustrated 421

Gross Wireless-telegraph System 190
Guayaquil (Ecuador). Improvements in 199
Guttapercha In the Philippines 366, 370, 41S
Guttapercha Tree, Efforts to Save the 226

Hale's, General, Welcome to the Scientists 208
Hallherg, J. Henry. (Regulating Devices for Series
Alternating.current Circuits. Illustrated)

272, 273. 2SS, 289
Halsted Street Arc-lighting Plant iu Chicago, Recon-
struction of Engines In. Illustrated 301, 302

Hamacek, A. (Alternating-current Reetluer. Illus-
trated) 69

naniburg, Electric Railways In. 59
"Handbook for Apprenticed Machinists." By Os-
car J. Boale. (Book Table) 108

Hannibal. Mo., Burlington Railroad Shops at. Elec-
trical Equipment of the. Illustrated

101. 162. 1G3. 164, II',.-,, HIS
Hart Manufacturing Company's Automatic Door
Switch. Illustrated 291

Hartford-Boston Electric Railway 85
Harvard University, New Engineering Building at.... 382
Havnes, Louis H. (A Rectifier for Polyphase Alter-
nating Currents. Illustrated) 99. lno

Healed, Electrically, Drainage Canal Buildings to
Be 275

Heated, Electrically, Laundry Machine. Illustrate! . 28B
Healer and Brake. Combination Electric 23
Heater and Fan, New Electric. Illustrated 2
Heating, Exhaust-steam. (Illinois State Electric As-
sociation) 222. 4ur,. 4nil

Heating. Holly System of Direct and Exhaust-steam.
Illustrated 223

Herrlck's "Practical Electric-railway Hand-book."
(Book Tabic) 417

Hertzian \V:tv.-s, Distant Thunderstorms Indicated
by. (Editorial) 70

Hewitt's Mercury-vapor Lamp, Illustrated....... .it's :sj
High Altitudes, Electric Dissipation at 7.-,

Hlghfleld. J. S. (Refuse Destructors In Combination
wliii Electric Power stations) tor, joit

High Freeiieii.-v, Electrical Oscillations of Bv Ar-
thur V. Abbott. Illustrated. (Western Society of
Engineers) 310. 311/320, 32t

Hlirh potential Circuit. Telephoning Over a 73
lllch Polentlal. The Transmission of Current nt In
New York City. By Cnlvln W. Rice. (National
Electric Light Association) 4:t .||

High potential Work. Tesla's. Illustrated...... 166
High speed Electrlc-rnllwa.v Experiments. Berlln-Zos-
»en, llluslmled 87, 236. 237. 3ur,. 885, 413 411

lllrli-speed Electric-railway Projects In England
(Editorial) 274

1 Hull si ,1 Electric Traction at Berlin. Bv Frank
II. Mason, it', s. Consular Report) 1 s; ,v

;7
Illch-speed Rnllwnv Experiments near Berlin. Bv
O. Lasehe. Illustrated, i Intel nil lonnl Engineering
Congress) 236 037

Highspeed Telegraphy, Various Systems of
, 103

High-tension Coble Distribution System, The Buffalo.

By Harold W. Buck. Illustrated. (American In-

stltute of Electrical Engineers) ''•*. -n

>

High-tension Nwll.hliig. Some Suggestions In. By
lc. s. Idosson. Illustrated. 1 Pacific Coart Electric

Transmission Association) 68
I. 1.. /. S„ Death of. Portrait 292

llullv System of Direct and Exhaust-steam Heating.
Illustrated -2.S

Holmes, Walton II., Address of, as President ot the
A rlcan Street Railway Association 289

Humans' "A B C of the Telephone." (Book Table). 108

Hum,- Telephone ( 'unipnn v's Franchise In Toledo— 50
Hopkins, M. s. (Alternating and Direct-current
Transmission on City Lines. ]|]usinn,di 21.1. 246

Hopkins' "Telephone Lines and Their Properties.'
1: Table) !l1

Horticulturists, Automobile Trucks for 146

Hotel Telephone Exchanges in Chicago. Illustrated

. ................ 1212, «*S1
, .»&_

"How to Become a Good Mechanic." By John Thin.
(Book Table) 108

'How l.) Inspect Meters." By Robert Ferris. (Book
•l'n hie) 108

I!ul>-molor Omnibus In Chicago. Illustrated .. 17, f\ -*2

Hudson and Albany, Third-rail Road Between, Op-
eration of 208

Hull, England, Electric Traction In 13B

Human Body, Electric Capacity of the 202
Human Body, Electrical Resistance of the. Illus-

trated 139
Human Condensers. (Editorial) 27J
Hutchinson, A. L. Portrait 172
Hydra Semi-dry Double Battery. Illustrated....106, 107
Hydraulic Equipment at Truckee Biver Plant. Il-

lustrated 42
Hvdro-electrle Development in Eastern France 59
Hydro-electric Plant nt Swan Falls, Idaho. Illus-

trated 259
Hylo Lamp, Phelps'. Illustrated 171

Ice Making Extraordinary. (Editorial) 250
"Ideal" Selective Lockout Party-Hue Telephone Sys-
tem. (United States Electric Manufacturing Com-
pany). Illustrated 202

Illinois, Central, Trolley Network for 221, 235
Illinois, Eastern, Power Development in 107
Illinois Electrical Specialty Company's Direct-read-
ing Ohmmeter. Illustrated 294

Illinois State Electrical Association. (Annual meeting
at Rock Island, September 24 and 25, RH>lj

87, 220, 222. 405. 406
Illinois Telephone Company, Affairs of the.... 40. 122, 173
Illumination, Electrical, in Adelaide, South Australia.
Illustrated 327

Illumination, Electrical, of Buildings at the Pan-
American Exposition. Illustrated 52, 53, 09

Illumination, Electrical, at Louisville 140
Illumination. Electrical, for the Duke of Cornwall.. 131
Incandescent Gas Lighting for Street Lamps. (Ed-

itorial) 220
Incandescent-lamp Combination. Rumors of 35
Incandescent Lamp. Crawford-Voelker. Illustrated:. 410
Incandescent-lamp Economy. By Guy V. Williams.
Illustrated. (Northwestern Electrical Association).

S2. 83
Incandescent-lamp Hanger, Genevieve. Illustrated. 245
Independent Consolidated Telephone Company of
Wisconsin 137

Independent Systems. Consolidation of. Planned 340
Independent Telephone Growth in Texas 262, 203. 3SS
Independent Telephone Association. (Papers)

5, 9, 10, 11, 25
Independent Telephone Association of Southern In-
diana. (Convention at New Albany, August 1 and
2, 1901) SO

Independent Telephone Association of Western Illi-

nois 357
Independent Telephone Consolidation in Eastern
Pennsylvania 263

Independent Telephone Consolidation iu Northwest
Probable 420

Independent Telephone Development East of the
Alleghenles. By C. W. Kline. (Independent Tel-
ephone Association) 9, 10

Independent Telephone Lines in Three States. With
map 401

Indiana, Combination of Independent Telephone Com-
panies in 24

Indiana Electric Railways 353
Indiana, Information from. (Correspondence)

14. 29. 45, 61. 62. 77. 93. 94. 109.
125, 142, J57, 15.S. 170, 177, 193. 2u:t, 229. 2-17. 204.

2S2, 297. 312. 328, 329. 345. 362, 377. 392, 393. 408. 424
Indiana, Michigan and Ohio. Independent Telephone
Development In. With map 401

Indiana Mutual Telephone Association. (Annual
meeting In Lafavette, July 29 and 30, 1901).. 41, 73. 88

Indiana Telephone Companies 324, 325, 351
Indiana Telephone Items. (Correspondence)

8. 24. 41. 73, 89, 105, 120, 137, 152. 172.
188, 204. 205, 242, 260. 277, 325, 357, 372, 388. 404, 420

Indiana. Union Traction Company of, Extensive In-
terurban System of. Illustrated 383, 3SI

"Induction Motor." By B. A. Behrend. (Book
Table) 295

Induction Motor, The. (Chicago Electrical Associa-
tion) 269

Induction Motor. The, and the Rotary Converter and
Their Relation to the Transmission System. Bv
Charles F. Scott. (American Institute of Electrical
Engineers) 154. 1

"5

Injunction Against Unjust Competition. (Editorial.) SO
Insurance, Central-station. (Illinois State Electric
A sfcoola t Ion) 222

Interlocking Plant In Chicago. Large Railroad Elec-
tric Illnslrated S4. 85

International Association of Fire Chiefs. (Paper).. 153
International Association of Municipal Electricians.
(Convention at Niagara Falls, N. Y.. September 2 ».

1901). Illustrated 71. 133, 149, 107, 20S
International Engineering Congress at Glasgow

165, ISO, 190, 203. 230," 237, 295, 290
Interocean and Consolidated Telephone Companies

» irganlzed &(\

"Interior" Telephone Service. (Editorial)
Interstate Independent Telephone ami Telegraph
Company ::ii

Inlerurhan and Suburban Rallwnvs, Electric Signals
on, By William Pestell. With discussion. (Amer-
ican Street Railway Association) 371. 375

Intel-urban Electric Railways si. s_:

Intemrban Roads, The Relation .>f. to t'itv Roads,
By Irn A McCormack. with discussion." (Amor-
lean Street Kail way Association)

288, 239. 240, 243, 211. 245
Interurban System, Extensive, or Union Traction
Company of Indiana. II lustra ted » ;is.: :m

Ionization of Atmospheric Air. On the. By C X R
Wilson. (Royal Society) 122. 123, 139 139

Iowa and Minnesota, Telephone Rates in 325. S20
Iowa, Electrical Manufactures In. [Census Report) 3So
Ireland and Scotland, Proposed Tunnel Between.
(Editorial) 290

Ireland, Electrical Progress in 190
Iron-Nickel Battery. Comment on the 17".

Iron Smelting by Electricity 304
Irwin, William G. (Electrical Development in China.) 71

Isolated Electric lighting Plant. Reconstruct!
Illustrated •*,, 3*5

Italy, Aluminum Tranimlvdou Wires in
Italy, EleCtrl ... \W
Italy, General Electric Plant In

Jackson, Mich.. .New Telephone Plant in..
JiiekHon Park, Electric Launches .

Johnson, Albert L.. Death of
~

a, Wallace C. Portrait
M. 11. (Wooden Fittings for Elect ri" ;

illustrated) .117
Jollet-Chlcago Electric Railway, niu
Jone's Method ot Producing Electrlcltj D
Cool

Jungfrao Electric Railway. IIlustratee
.Iiirb-s and Awards at the Pan Ai

- 7. 258

Kankakee River, Power Developmi
Kansas, Electrical Manufactures In. iCensoi
port)

Kansas, Long-distance Telephone System for. . JB8
Kapp, Glsbert. (The Rating and Testing of E
trlcal Machinery)

Kellogg Express Switchboard. New. Itlustr.;

Kellogg Telephone-Exchange for i se and Exhibit
Illustrated

Kellogg Telephone Receiver. lllu*trat>-i
Kellogg Telephone and Switchboard Exhibit at Pan-
American Exposition. Illustrated 201. 202

Kelvin, Lord 2 -

Keiitueky, Elect rlc-ra 11way System for
Kentucky Independent Telephone Association _

Kentucky. New Telephone Exchanges in 41
Keokuk. Iowa. Proposed Power Development at 174
Kern River Power Developments
Kintner on Ether Wave Lengths 138
Klslnger-Ison Trolley-wire Illustrated
Kline, C. W. (Independent Telephone Development
East of the Alleghenles)

Knoxvllie, Tenn., New Telephone Exehange in
*-'.

K oh lei- Bros.' Switchboards. Illustrated 171
Kohlrausch, F. Portrait 270
Kohlsaat Bakery, Electric Sign on 351
Korea, Electricity in

Lackawanna Railroad to Adopt the Telephone 40
Lake Street Elevated Railroad. Improvements on
the 55. 3«9

Lamp Fixtures, Farles Adjustable. Illnstrated.
Lamp. Hewitt's Mercury-vapor. Illustrated '*'•- 382
I,a mi's. McLedd-Ward Desk and Portable. Illus-

i rated 2»
La in p. Phelps Hylo. Illustrated 171
Language of Science. A Plea for Greater Simplicity

in the. By T. A. Rlckard. (American Association
tor the Advancement of Sciencet 225 --

Large Cities. Distribution of Electrical Energy in.

By Louis A. Ferguson. Illustrated. (American
Institute of Electrical Engineers). ...350, 351, 367, 36S

Lasehe. O. (High-speed Railway Experiments near
Berlin. Illustrated) 230. 237

Last Link in Telephone Line Across the Continent.. 137
Launches, Electric, In Jackson Park 55
Laundry Machine, Electrically Heated. Illustrated.. 289
Law, Telephone, in Mississippi 50
Lead Combination. Large 12, 13
Lehedew's Demonstration. [Editorial)
Legal Aspects of Telephone-extension Service..
Leieh Four-party-line Selective-signaling System Il-

lustrated 173
"Lessons in Practical Electricity." By C. Walton
Swoope. iBook Table) 417

L. II. Enclosed-arc Lamp. Illustrated
Libelous, Fair Criticism Not. (Editorial) 322
Library. The Latimer Clark 11, 12
Licensed Electricians Proposed 327
Lifting Ma -nets. Electric 321
Light and Power, Oeiier.il Distribution for. Alternat-
ing Current as a Factor in. By Charles F. Scott.
(American Institute of Electrical Engineers) 300

Light Distribution. Bv .7. C. Pish. Illustrated 170
Lighting and Power. 250-500-volt Three-wire Distri-
bution for. By Philippe Torehio. (American In-
stitute of Electrical Engineers). 380. 390

Lighting and Power in New Chicago Meat-packing
Plant. Illustrated 31'7. 33ST 309

Lighting and Street-railway Companies m Ohlc 367
Lighting. Exposition. The Evolution of. Bv Luther

Stleriiiiicr. (Association of Edison Illuminating
Companies') 1S7. 180, 1>»

Lighting Plant. Alternating-current. In Newberry,
MlCh. Illustrated 11*3, 114

Lighting Plant at Cedarburg. Wis.. Alternating-cur-
rent. Illustrated 107

Lightning. Ball, at Sea
Lightning, Eleven Persons Killed by One Stroke of.

."

4.

Lightning. One Stroke of. A Record of Klchtecn
Rilled by. By Henry s. Carhart. (Communica-
tion)

Lightning;, Photographing the Spectrum of 868
Lightning. Strange Effects of M
Lightship, Diamond Shoal. Searchlight for 818
Lhmld-atr Companv. Receiver for S4
Litigation Over Condlcl Controller Patent In Massa-
chnsetts

, ifjrj

Little's "Tinsmiths' Pattern Manual.*' (Book Table.) 81
Local Action and Other Losses Iu Storage Batteries.
By Thomas J. Fay

Locating Faults in Underground Distribution >
terns. By Henry G. Stott Illustrated. (American
institute of Electrical Engineers)

Locating MetalS by Electricity, illustrated 317.
London County Council Passes Over Foreign Bidders.
(Editorial)

I. end. -n. Greai Northern and City Railway of 228
i ondon, Intercommunication in
London. Railway Operation in. Direct versus A
ternating Current for

1. 70, 133. 171, - .

Loudon, Rapid Transit In
London UuoergTOUnd Railway, Central. .

London Underground Railway Companj
55, 123. 171,

distance Power Transmission, Tolepl
Ice In Connection with. Bv T. E. Theberath,
clllc Coast Electric Transmission Ass<

Long-distance Subterranean Telephoning III

1 ,0118 distance TVIepl ISS
I ,oug distance Transmit
Particularly Pertaining to. By F. a. C
Illustrated. (American inhume <>r Electrical
glneers)

Li ^ Angeles' Propose. 1 Power Plant.
lie. Electrical Illumination at.. HO

Lower California. Telegraphs In. 323
Lui ten-meter, a New, illustrated 138
Lui.dcll Motor and House Pump. Illustrated 223
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Machinists' Strike, The 12, 23, 37, 106

Magnets, Electric Llftin .

Mammoth Power Company's Project in California.... 2o8

Manchester Switchboard Contract 207

Manhattan Power House, Large Engines for the.... 61

Manhattan Railroaa. Telephone System for ............ 2-M

Marconi's Transatlantic Feat 402, 403, 414, 418

Marcott, Warland. (The Seattle Central Power
Station) •.

••• 55

Marion. Ind., and Toledo, O., Electric Railway Pro-
jected to Connect j^b

Marketing Produce by Trolley 2su

Marquette, Mich., Municipal Lighting Plant at,

Adopts Meter System 2U7

Marseilles, Rehabilitation of the Port of. (Editorial) 200

Mason, Frank H. (Electrolytic Reduction of Copper
in Germany) -— -. -8

Mason, Frank H. (High-speed Electric Traction at

Berlin) £"> 2Sl

Mason, Frank H. (The Waste-heat Auxiliary En-
gine. Illustrated) 198, 190

Massachusetts Electric Companies ,.d91, .599

Massachusetts Street Railways 391, 399
Masson, R. S. (Some Suggestions in High-tension
Switching. Illustrated) .. •-•• 68

Mayse, It. G. (Electric Power and the OH Wells. Il-

lustrated) 201

McCormack, Ira A. (The Relation of Iuterurban
Roads to City Roads) 238. 239, 240, 243, 244, 245

McCulloch, Robert. (Street Railways, Past and
Future) 373, 3(4

McKinlev Funeral. Remarkable Tribute of Respect
on the'Day of the 107, 193

McKinley, President, on the Importance of Electrical

Communication 174, 1S6
McKinley, President, in a Trolley Car on Day of As-
sassination. Illustrated 1S2, 1S3

McKinley, President, Shooting and Death of. (Ed-

itorial) ies. ISO. 220
McLeod-Ward Desk and Portable Lamps. Illustrated 295

Mead, Morris W. (Firemen and Electric Wires) 153
Meat-packing Plant, New Chicago, Power and Light-
ing in. Illustrated 397, 39S, 399

Mercadier Multiple Telegraphy 289
Mercury Arc Lamp. Illustrated 382
Mercury-vapor La urn. Hewitt's. Illustrated 19s, oMl

Metals,* Locating, by* Electricity. Illustrated.. 317, 318, 322
Meters, Selection and Maintenance of- By Mathias
Turner. Illustrated. (Ohio Electric Light Associa-
tion) 109, 200

Metropolitan Electric-railway Proposals, London—
1, 55, 70, 87, 123,

Metropolitan Elevated Road, Chicago, Improvements
and Extensions on the 234, 235, 309

133, 171. 222, 303, 33S, 339, 342, 355, 356, 383, 399, 402
Mexican Submarine Cable 399
Mexico, Old, Notes from. (Correspondence)

94, 124. 230, 265, 361, 408
Michigan. Ohio and Indiana, Independent Telephone
Development in. With map 401

Michigan Telephone Company, Affairs of lhe.202, 357, 3S8
Military Automobile for Wireless Telegraphy. Il-

lustrated 51

Milwaukee-Chicago Wireless Telegraphy Proposed.. 9
Milwaukee Electric Company's Exhibit at Milwaukee
Industrial Exposition. Illustrated 181,

Milwaukee Industrial Exposition, Electrical Exhibits
at the. Illustrated 181; 1S2,

Minneapolis, Twin City Telephone Company's Im-
provements in. Illustrated 40, 72

Mineral Products of the United States 44, 237
Mines. Electricity in Southern 371

Miunesota and Iowa, Telephone Rates in 325, 320
Minting Machinery and Appliances. By Edwin S.

Church. Illustrated. (Franklin Institute) 415, 410
Mississippi Independent Telephone Association 104
Mississippi River Power Project, A 174
Mississippi, Telephone Law in 50
Mississippi Telephone Notes. (Correspondence) 24
Missouri, Proposed Independent Association in 340
Missouri, Telephone Progress in. (Correspondence) .. 41
Moderate Size. Cities of. Distribution of Electricity

in. Bv William Lispenard Robb. (American Insti-
tution* of Electrical Engineers) 387

Modern Electric-railway Practice, Notes on. By Al-
bert H. Armstrong. (American Institute of Elec-
trical Engineers) 227. 22S

Mont Blanc. Electric Railway Proposed for 68, 09
Monterey, Mexico, Electric Railways for 371
Morse. Charles W.. Secures Control of the Telephone,
Telegraph and Cable Company

150. 152, 173, 224, 243. 200
Morse, Mr., and the Erie Company 243
Morse. Mrs. Samuel P. B.. Death of 337
Motors and Dynamos, Reliance Direct-current. Illus-
trated 343

Motor and House Pump. Lundell. Illustrated 223
Motor Contract. Large 414
Motor. Old-time Electric. Illustrated 35
Motor, Reliance Crane. Illustrated 422
Motor, Shunt, Efficiency Curve of a, and Its Re-
lation to Operating Characteristics and the Cost
of Operation. By Bndd Frankenfield. Illustrated.
'Northwestern Electrical Association)....20. 21, 35,

Motors. Single-phase Alternating-current. Bv Edwin
S. Pillsbnrv. Illustrated. (Ohio Electric Light As-
soclatlon) 318, 310

Motors. Small Single-phase Condenser. Illustrated.. 35S
Motor-steered Elc-trle Dray. Illustrated 115
Monnt Holly Branch. Pennsylvania Railroad Said to
Have Abandoned Trolley Service on 360

Mount Vesnvlns, Electric Railway on 223
Multlplc-unft System Approved for Electric Roads In
London 87

Muudv-Grav Submarine Signal System to be Tested.. 75
Man Ieh. New Telephone Exchange at. Illustrated.286, 287
Municipal Control or Municipal Ownership of Con-
duit systems. By E. F. Senu rig. (International As-
'•ion of Municipal Electricians) 208

Mnnlclpal Electrical A of Great Britain.
(Papers! 105, 100. 140. 141

Municipal Signal Company's Police Signaling and
Telephoning System at Pan-American Exposition.
Illnwt rated :;i\

Mnnlclpal Telephone Exchange, Glasgow, Opening ol
the 17':

Mnslcal Arc, TV- 27
Muskegon. Grand Rapids and Grand Haven Elec-
tric Railway 3fl

IM

182

183

Newberry, Mich., Alternating-current Lighting Plant
In. Illustrated 113, 114

Newell's Combination Electric Brake and Heater.... 23
New England News. (Correspondence) 13,

28 44. 45, 60, 61, 70, 93. 103, 100, 12-4, 157, 176, 193,

220, 263, 281, 207, 312, 344., 370, 301, 392, 407. 423, 424
New England, Trolley in, Pleasure Excursions by.... 139
New Hampshire, Electrical Manufactures in. (Census
Report) 350

News Service by Telephone 25
New York, Automobile Show in 304
New York Central Railroad Company's Tunnel In

New York, "Electrification" of the. (Editorial)— 150
New York City, Electric Traction in—A General
View. By Edward Caldwell. Illustrated

213, 214, 215, 21G
New York City, The Transmission of Curreut at High
Potential in. Bv Calvin W. Rice. (National Electric
Light Association) .- 43, 44

New York Electrical Society. (Meetings) 307
New York Navy Yard, Electrical Testing Equipment

New York Notes. (Correspondence) ..13, 28, 44, 00,

76, 93, 108, 124. 141, 157. 175, 193, 200, 229, 247,

263, 2S1, 296, 311. 312. 328. 344, 361, 376, 391. 407, 423
New York-Philadelphia Third-rail Traction System.. 403
New York Rapid Transit Road, Power Equipment
for 190, 255

New York State, Electric Traction Consolidations in 82
New York Street Railwav Association. (Convention

in Rochester, September 10 and 11. 1901) 185
New York, Street-railway Transformation in. (Ed-

itorial) 220
New York Telephone Company, Cortlandt Street Ex-
change of, Large Switchboard in 309

New Zealand's Telegraphs and Telephones 275
Niagara, 10,000-horsepower Generators for 302
Niagara Falls and Vicinity. (Correspondence) 93
Niagara Falls Cable Tower Burned 343
Niagara Falls, Canadian Power Development at. Il-

lustrated L-222, 269
Niagara Falls. Castner Works at. New Transformers
for the. Illustrated 150

Niagara Falls, Duke of Cornwall at. By Orrin E.
Dunlap. Illustrated 269

Niagara Falls Power Houses, Models of, at Pan-
American Exposition. Illustrated 21

Niagara Falls, Power from. Electrical Transmission
of. Bv Lewis B. Stillwell. Illustrated. (American
Institute of Electrical Engineers) 134^ 186, 191, 192

Niagara, New Power House at. Progress on the. By
JOrrin E. Dunlap. Illustrated 234

t/Niagara Power, Demand for. (Editorial) 118
Nickel and Cobalt, Eleetrolvtie Separation of. (Ed-

itorial) 250
Nickel-iron Battery. Comment on the 175
Non-technically Educated Men. Trades Training for.

By B. V. Swenson. (Northwestern Electrical Asso-
ciation) 57, 58

Northwest. Independent Telephone Consolidation in,

Probable ., 420
Northwest, Telephone News from the. (Correspond-
ence) . 8.24,41,
56. 72. 89. 104. 120, 137. 152. 372. 188. 204, 224,
242. 260. 276. 203. 308. 325, 340. 357. 372. 388, 404, 420

Northwest Territory". Telegraph Extension in the. .87, 175
Northwestern Electrical Association. (Annual Con-
vention at Milwaukee. January 15 and 16, 1002).... 406

Northwestern Electrical .Association, Echoes of the
Sheboygan Convention of. the 7

Northwestern Electrical Association. (Papers)
20, 21. 35. 30. 57. 58. "82, S3

Northwestern Elevated Express Trains Delayed by
Short-circuit 387

Northwestern Elevated Railroad, Improvements on
the 55, 90, 300

Northwestern Notations. (Correspondence)
....14. 29, 45, 61, 77. 94, 100, 125, 142, 157. 177. 103,
209. 210. 229. 230. 247. 248. 204. 205. 282. 207, 298,
312, 313. 320, 345, 362. 377, 393. 408, 409. 424. 425

Northwestern Telephone Company, Affairs of the. .88, 340

36

Odenbach, Rev. F. L. (Thunderstorm Indicator and
Recorder. Illustrated) ..: 349, 350

Ohio Electric Light Association. (Convention at Put-
in-Bav, August 20-22, 1901) 108.
130, 131, 150, 109, 200, 272, 273, 275. 2SS, 2S9, 318, 319

Ohio, Electric-railway Promotion in 337
Ohio, Extensive Farmers' Exchange in 30S
Ohio, Indiana: and Michigan, Independent Telephone
Development in. With map 401

Ohio, News from. (Correspondence) ,

13, 14, 2S, 29, 45. 61, 70, 77. 124, 125,

141 142, 157, 176, 193, 194, 209, 220, 247, 264, 281,

282, 297, 312, 32S, 344. 345, 302, 376, 377. 392, 408, 424
Ohio, Street-railway and Lighting Companies in 367
Ohio Telephone Companies 276, 354, 405
Ohio Telephone Notes. (Correspondence) 24,

41, 56. 57. 72, 120, 121, 152, 172, 188, 205, 224. 242,

260, 276, 277. 203, 30S, 325, 340, 341, 357, 3SS, 404, 420

Ohmmeter, Illinois Direct-reading 294
Oil Wells, Electric Power and the. By R. G. Mayse..
Illustrated 201

Old Time Telegraphers' Association. (Annual meet-
ing in Montreal. September 11-13. 1901) 100

Omnibus, Hub-motor, in Chicago. Illustrated.. 17, IS, 22
O'Neil, Admiral, on Submarine Boats 300
Open and Enclosed-arc Lights for Street Illumina-
tion, Relative Merits of. By W. D'A. Ryan. (Ohio
Electric Light Association) 275

Operating Companies. Proposed Amalgamation of.... 175
ordinance, Chicago Traction-franchise Renewal 399
Oregon, Electrical Manufactures in. (Census Report) 336
Orllng-Armstrong Svstem of Wireless Transmission.. 280
Osaka, Japan. Exhibition at 109
Oscillations, Electrical, Tesla's Method of Increasing
the Intensity of. Illustrated 201

Oscillations of High Frequency, Electrical. By Ar-
thur V. Abbott. Illustrated. (Western Society of
Engineers) 310, 311, 320, 321

Oshkosh Prefers Two Companies 3'

9

ottumwa. Iowa. Franchises 07
Overhead (Aerial) Systems, Construction and Protec-
tion of. Bv K. B. Thornton. Illustrated. (Cann-
dlan Electrical Association) ., 18, 19. 20

Overhead-trolley Svstem. Conversion of Eng'ewood
Storage-battery Road to. Illustrated 216, 217, 2r>n

Overhead Wires as a Barometer. (Editorial) 70
Owens. It. U. (Conversion from Constant Alternat-
ing Potential t.6 Constant Alternating Current. Il-

lustrated) ;... 4

Nate. J. J. portrait 17':

- -an of Standard*) 153, 419
National Elc (Papers)

2-;. 27. 13, 44
National Electrical Contractors' A" oclatlon. Or-
ganization of- Portrait* 50, 51 "1

Navy, t'nlted State*, Electricity In the 306, 41ft, 423
Navy Yard. New York. Electrical Testing Equipment
at (23

Nernst Lamp In America, Development of inc. By
Alexander ' Crated. with dlHf-ns-
Rion. " Electrical F5i

131. 133. 1.".';. 136. 117. I MO
Lamp Improvement*. llhiKtmtwi 253

N*-m*t Lamps, Endurance Terta of. Illustrated 83
Nernat Lamp, The. Illustrated 302, 303

Pacific fab!.- Projects. .123, 200, 238, 2r»o. 370, 371, 378, 383
Pacific Coast Electric Transmission Association. <Pa-
pers) 68,204

Pacific Slope. On the. (Correspondence) 248, ::77

Packing of Goods for Export. (Editorial) 54, 200
Packing Plant, Meat, New Chicago, Power and Light
Ing in. Mil trated 307, 308, 300

pan American and Glasgow Exhibitions Compared.
(Editorial) : 102

Pan-American Electric Fountain In Piny 7
Pan-American Exhibit, American Elecl rlc Telephone

I on 1 pony's. 1 11 nst ra fed fl

Pan -American Exhibit. Roebllngs*. Illustrated 09
Pan-American Exhibits, Wcstlnghouso, Illustrated..

65, 66, C7

42, 71

Pan-American Exposition, Buildings at the, Electrical
Illumination of. Illustrated 52, 53, 69

Pan-A merican Exposition, Close of 311
Pan-American Exposition, Edison Storage Battery at
the. Illustrateu 52, 71, 83

Pan-American Exposition, Edison at the. Illustrated
102, 103

Pan-American Exposition, Electric Storage Battery
Company's Exhibit at. Illustrated 106

ran-American Exposition, Electricity at the, Varied
Uses of. By Orrin E. Dunlap 73, 74

Pan-American Exposition, Juries and Awards at the
1. 53, 54, 60, 257. 258

Pan-American Exposition. Kellogg Telephone and
Switchboard Exhibit at the. Illustrated 261, 2e2

Pan-American Exposition, Models of Niagara Falls
Power Houses at. Illustrated 21

Pan-American Exposition Notes. Illustrated
21, 52, 53. 68. 69

Pan-American Exposition, Police Signaling and Tele-
phoning at. Illustrated .341

Pan-American Exposition Sold 359
Pan-American Exposition, Western Electrician at. Il-
lustrated 115

Pun-American Illumination, Sociological Aspect of
the. (Editorial) 150

Pan-American Searchlight Signals 21, 113
Panel Board, New G. I. Illustrated 155, 156
Paper for Electric Printing, Preparation of 280
Paraguay Waking Up 138
Party-line (Four) Selective-signaling Sj'Stem, Lelch.
Illustrated 173

Party-line Telephone System, -'Ideal" Selective Lock-
out. (United States Electric Manufacturing Com-
pany). Illustrated 262

Patent, English, on the Edison Storage Battery.
Illustrated o

Patent Record. Electrical. Illustrated.. 16. 31, 32, 47,
48, 63. 64, 79, SO, 96, 111. 112. 327, 128, 143, 144,
159, 160, 179. 180. 195, 196, 211, 212, 231, 232 249
250, 267, 26-8, 283, 284, 200. 300, 315. 316, 331, 332.
347. 348, 363, 364, 379. 380. 305, 390, 411. 412. 427. 428

Patent Suit. Booster. Brought bv Electric Storage
Battery Company 258

Patented in the United States, Edison Storage Bat-
tery. Illustrated 51, 52,253

Peat Briquettes in Germany. (Editorial) 202
Pennsylvania. Eastern, Independent Telephone Con-
solidation in 263

Pennsylvania Railroad, Part of, to be Electrically
Operated 107, 135

Pennsylvania Railroad Said to Have Abandoned Trol-
ley Service on Mount Holly Branch 360

Pennsylvania Trains. Electric Lighting on 401
Pension Scheme in Rhode Island 351
Perkins, Frank C. (German High-speed Polyphase
Railway at Zosseu. Illustrated) : 413. 414

Perrine, F. A. C. (Elements of Design Particularly
Pertaining to Long-distance Transmission,. Illus-
trated) 206, 207

Personal. (Notes) 14. 29 46 62
77, 94, 109. 125. 142. 158. 177. 104. 210. 230. 248,
265, 282. 20S. 313. 329, 346. 362. 377, 378. 303, 409. 425

Pestell. William. (Electric Signals on Suburban and
Interurl 1a n Railways) 374. 375

Peters. Dr., on the Edison Storage Battery. (Ed-
itorial) 38

Peters, Franz. (The New Edison Storage Battery).. 39
Phelps Hylo Lamp. Illustrated 171
Philadelphia, Central-station Combination in 223
Philadelphia-New York Third-rail Traction System.. 403
Philadelphia Traction Ordinances
Philippine Tariff on Electrical Goods
Philippines. Guttapercha in the 360, 370. 418
Phin's "How to Become a Good Mechanic." (Book
Table) 10S

Photographing a Railroad Train. Electrical Device
Used in 401

Photographing Electric Sparks .- 401
Photographing the Spectrum of Lightning 366
Photography, Searchlight. Illustrated 116, 117
rimi ogra phophone. The Ruhmer S5
Picturesque Power House in Scottish Highlands. II-

1 ustrated 367
Pillsbury, Edwin S. (Single-phase Alternating-current
Motors. Illustrated) ' 318, 310

Pipe Bender. Wrigley. Illustrated 171
Pittsburg, Big Traction Deal in 221, 359
Pittsburg Capital After St. Petersburg Railways..
Pittsfield, Novel Police Call in
Pleasure Excursions by Trolley in New England.,
Plow, Electrically Operated. Illustrated
Police Call in Pittsfield. Novel
Police-station Telephones in Chicago
Police Signaling and Telephoning at Pan-American
Exposition. Illustrated 341

Polishing Machine, "Sit-down" Beslv Band. Illns-
1 rated 280

Polishing Wheel, Besly Band. Illustrated 205
Polyphase Alternating Currents. A Rectifier for.
By Louis H. Haynes. Illustrated 90. 100

Polyphase Railwav at Zossen, Germany High-speed.
By Frank C. Perkins. Illustrated 413, 414

Polyphase Workshop Installation of the Union
Switch and Signal Company. Illustrated. .251, 252, 2*3

Ponce, Porto Rico, Electric Railway for 422
Popular Science. (Editorial) 35-1
Porter Batterv Used on Electric Vehicle Making 187-
mile Run. Illustrated '. 101

Porto Rico. Long-distance Telephone Company for.. 72
Postal Telegraph Cable Laid Across the Detroit
River 351

Postal Telegraph Offices in Cleveland and Denver,
New. Illustrated 145, 146

Potential. Constant Alternating. Conversion from,
to Constant Alternating Current. By R. B. Owens,
illustrated. (Canadian Electrical Association) .... 4

Power and Light, General Distribution for, Alternat-
ing Current ns a Factor In. By Charles F. Scott.
(American Institute of F/Iectiioal Engineers) 360

Power and Lighting. 250-500-volt Three-wire Distri-
bution for. Bv Philippe Torehio. (American Insti-
tute or Electrical Engineers) 389, 390

Prvwer and Lighting In New Chicago Meat-packing
Plant. Illustrated 397. 398, 300

Power Development In Eastern Illinois 107
Power Equipment for New York Rapid Transit Road

190, 255
Power from Niagara Falls. Electrical Transmission

of. p.v Lewis B. Stillwell. Illustrated. (American
Institute of Electrical Engineers) 134. 186. 101. 192

Power House at Niagara. New. Progress on the. By
Orrin E. Dunlap. Illustrated '. 234

Power House, Picturesque, In Scottish Highlands. Il-

lustrated 307
Power House. Return Circlt to the. The Rest Man-
ner of Conducting the. By E. O. Connette. With
discussion. (American Street Railway Association)

258. 259
p. nor. Operating Turntables bv. (Assoebif Ion of
Railwav Superintendents of Bridges nnd Buildings)

271 . 272
Power Plant for St. Louis Exposition 382, 386
power Transmission. T.ong-'llstnnep, Telephone Serv-

ice In Connection with, By T E. Thehernth. (Pa-
cific Const Electric Transmission Association) 204

Power Transmission. 'Notes)
30. 126. 150. 105. 2»1, 210. 330, 394

"ivaetl-al Eleeli-lc-n.llwav Tin nd-bonk." By Al-
bert p.. Merrick. (Book Table) 417

Printing. Electric. Preparation of Paper for 280
Prlntlng-nrpflfi Enulnment, Snrague. 11 Ins trated — 280
Private ETonsea, Telephone Systems In. Illustrated.. 242
Produce, Marketing, by Trolley 280

200
2

139
2
o
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Professional Spirit, The :•••••• 89

Providence, U. 1.. i nlted Traction and Electric Luui-

pnnj .,!. Pen i"" Scheme of ''

Pnycbergograub, The ilfldltorlnl) _ _•,;•• 8a

Publicnuous. LKot< l
I

". " ;
-
'- 78. ??, L10,

Kill, 142. ii:. 108, 16U, 178, 104, lUS, 21U, 211, 231,

240, 2fltf, 283, 2U9, 3J 1, 33Uj 340, 803, 378, 304. U0, 120

Pupln, Michael i. (Electrlcul Wave Tran mission).. 64

Queen & Co.'s Ne* Lumen-meter. Illustrated,

Radiant Energy, Electrical Effects and, ieslas Otll-

[Zatlon Of. lllustrntud (22, 323, dot

Railroad Electric Interlocking J'ltua in Chicago,

Large. Ulusl rated **• »•»

llallruud Service, The Telephone la. Ry P. P. Valen-

tine. (Association of Hallway Telegraph buperlu
tendentsl !S

' ,
•

'•"!

LU11rood Telephony. (Editorial) su

Railroading, Electricity and. (Editorial) 22
Railroads, Alternating Current for «»
Railroads, Motive Power on, Ecuuumy of Electricity

as u. liy C. A. Curtis-Wilson. (International Jlu-
_

gineerlng Congress) 295, 29G
Railroad Service, Comparative Merita of Telegrapuy
and Telephony for 30S

Railroad Shops at Hannibal, Mo., Burlington, Elec-
trical Equipment of the. Illustrated

..„ 161, 102, 163, 164, 105, 168

Railroads, Steam, Electricity and the ho
Railroad Tralu. Phutogrupulug a, Electrical Device
Used In -401

Railway (Jenerutors and Boosters, Crocker-Wheeler.
Illustrated 279, 280

Railway Lines, City, Alternating and Direct-current
Transmission on. By M. S. Hopkins. Illustrated.

(American Street Mail way Association) '2io, 24'J

Railway Operation in Loudon, Direct versus Alter-
nating Current for ._

....1, 70, 133, 171, 222, 3U3, 338, 339, o42, 305, 350, .183

Rullwuy Projects in Wales 100
Randall, James D., Death of 7
Rapid Transit in Loudon 275
Rapid Transit Road, New York, Power Equipment
for ....190, 255

Rapid Transit Subway, Rapid Progress on the. (Ed-
itorial) 256

Rate Classification. (.Illinois State Electric Associa-
tion) 222

Rate War in Evanstou 139
Rating and Testing o£ Electrical Machinery, The. By

(Jrisbert Kapp. (international Engineering Cougressj 203
Reciprocity Convention 2bO, 354, 350, 300
Rectifier, Alternating-current. By A. Hamacek. Il-

lustrated 69
Rectifier, A, for Polyphase Alternating Currents.
By Louis H. Haynes. Illustrated 99, loo

Rectifiers, Alumiuum Battery Current 311
Reconstruction of Isolated Electric-lighting riant.
Illustrated 365, 366

Reconstruction of Vertical, Compound Engines in
Arc-light Plant. Illustrated 301, 302

'

' Red Tape" In England, Electrical 23, 274
Refuse Destructors in Combination with Electric
Power Stations. By J. B. Highfield. (Municipal
Electrical Association of Great Britain) 1U5, 106

Regulating Devices for Series Alternating-current Cir-
cuits. By J. Henry Uallberg. Illustrated. (Ohio
Electric Light Association) 272, 273, 288, 2S9

Relative Merits of Open and Enclosed-are Lights for
Street Illumination. By W. D'A. Ryan. (Ohio Elec-
tric Light Association; 275

Reliance Crane Motor. Illustrated 422
Reliance Direct-current Dynamos and Motors. Illus-
trated 343

-Remarkable Tribute of Respect, A 197, 19a
Resistance, Electrical, of the Human Body. Illus-
trated 139

Return Circuit to the Power House, The Best Manner
of Conducting the. By E. G. Conuette. With dis-
cussion. (American Street Railway Association). 258, 259

Reynolds Electric Company's Sign Flasher. Illus-
trated 43

"Rheocrat" or Current Regulator, Erie. Illustrated
58, 59

Rhode Island, Tension Scheme in 351
Rice, Calvin W. (The Transmission of Current at
High Potential in New York City) 43, 44

Rlckard, T. A. (A Plea for Greater Simplicity in the
Language of Science) 225, 226

Itobb, William Lispenard. (Distribution of Electricity
In Cities of Moderate Size) 3S7

Rochester and Syracuse, Electric Railway Between,. 344
Rochester, N. Y., Independent Telephony in. By
C. E. Stinson. (Independent Telephone Associa-
tion) 25

Rochester to Buffalo, N. Y., Electric Railway from.. 55
Rochester, Telephone Extensions in and Around.... 277
Rockies, Beyond the. (Correspondence)

177, 194, 210, 229, 24S,
265, 282, 208, 313, 320, 345, 340, 301, 362, 377, 409, 425

Rock Island Arsenal Power Plant. Illustrated
333, 334, 335, 33S

Roebllngs' Pan-American Exhibit. Illustrated 59
ROutgen, W. C. Portrait 270
Roentgen Society of the United States. (Annual
meeting In Buffalo, September 10 and 11, 1901) 184

Roosevelt, President, Recommends a Pacific Cable.
(Editorial) 370

Root, Secretary, Pacific Cable Urged by 371
Rotary Converter, The Induction Motor and the,
and Their Relation to the Transmission Svstem.
By Charles F. Scott. (American Institute of Elec-
trical Engineers) 154, 155

Royal Society. (Paper) 122, 123, i::s. 139
Royal Train, Telephones on a 18'j
Royalty, Electric Car for 85
Ruhmer Pbotograpliopboue, The 85
Russia, Advertising in. (Editorial) 38
Ryan, W. D'A. (Relative Merits of Open and En-
closed-arc Lights for Street Illumination) 275

St. Lawrence, Electrically Lighted Buoys for the 304
St. Louie ns a Suburb oC Chicago. (Editorial) :j7 i

St. Louis Exposition. (Plana, Announcements and
St. Petersburg Railways, Pittsburg Capitol After.... 209
Suggestions) li;t. us, 134, 382,886

Salt 1-dike Cily, Telephone Eire-alarm Service Pro-
posed for 840

Simla iv itiilin.jMi. 'ivi.-pii.iiir i:\peiiments "ii the.. 277
Sault Ste. Marie, Eleei i

! 1'i.uer Development a I .

.

, IKS. Lift 204
Schenectady, n. v.. Comparative Tests ol Steam and
Electric Traction at 3Gfi

School for Motonnen and Telegraphers In7
Schurig, E. E. (Municipal Control or Municipal Own-
ership of Conduit Svsti'iiiHi 20S

Schwarzschlld & Sulzberger's New Packing Plant l'u

Chicago, Power and Lighting In. Illustrated
SOT, 808, 800

Science, Language of, a Plea for Greater Simplicity
in the, By l . A. Rlckard. (American Association
for the Advancement ol Science) 225, 226

SclentlUc Welcome, A
Scotland and Ireland, Proposed Tunnel Between.
(Editorial' 200

Scott, < liarli . i. ^Alternating Corrcni as a '

Loi i rnl DI ti Ibu ( tor Light and V
Scott, Cbarli

i

i. (The Induction Motor and the
Rotary Converter and Their Relation to the Trans-
mission System) 1M, i".

Scottish Highlands, Plctnn P t House In, il-

lustrated 367
S«an blight lor Diamond Shoal Lightship 318

hi Photography, Illustrated 110, 117

Searchlight Signals, Pan-American 21, 113
Seattle Centra] Power Station. The. By Wurland
Marcotl

Selective Lock-out Party line Telephone System,
•ideal." (I nited states Electric Manufacturing
Company). Illustrated

Selective-signaling System, Leicb Four-party-line. II-

lustrated 17.;

Series Alternating current Circuits, Regulating I

"
vices for. By J. Henry Uallberg. Illustrated, (Ohio
Electric Llghl Association) 272. 273, 288, 280

siiau inlgan Watcrpowei Development. Illustrated. . 285
Short-circuit, Northwestern Elevated Express Trains
Delayed by 387

Shunt Motor, Efficiency Curve or a, and Us Relation
to Operating Characteristics and the Cost of Opera-
tion. By Budd Fraukeuiield. illustrated. (North-
western Electrical Association) 20, 21, '•'>, .'If,

Slam, Good Telephones Needed In 202
Slas, S. S-, Death of 7

Sign, An Electric, on Hinges 351
Sign Business lor Central Stations. (Editorial;.... 306
Sign, Large Electric, in Detroit. Illustrated 43
Signaling, Automatic Train -"<

Signals, Electric, on Suburban and lulerurbun Rail-
ways. By William Pestell. With discussion. (Ameri-
can Street Railway Association) 374, 375

Simplex interior Telephone. Illustrated 72
Sims, Altred B*. t'Thuaderstorms. Illustrated) 114
Single-phase Alternating-current Motors. By Ed-
win S. Pillsbury. Illustrated. (Ohio Electric Light
Association) SIS, 319

Single phase Circuits, Distribution by the Three-
phase System and the Operation of, by It. By
VV*. L. Ii. Emmet. Illustrated. (American Institute
of Electrical Engineers) 400, 401

Single-phase Condenser Motors, Small. Illustrated.. 35S
Skin Disease, Arc Lamp for Treatment of. Illus-
trated 149

Sleepy New Jersey 122
Slot Machines, Slugs in 40v>

Smelting, Iron, by Electricity 304
Smith Company, S. Morgan, Equipment of, in Truckee

River Plant. Illustrated 42
Smith's New Telephone Cabinet 405
Smythe-De Forest-Freeman System of Space Tele-
graphy. Illustrated 40, 50

Snoqualniie Falls Power Plant, Extension of the. 123. 151
Societies and Schools. (Notes) 15,

31, 40, 02, 78, 05, 111, 127, 143, 159, 17S. 195, 231,
240, 2UG, 2S3, 200, 314, i£0, 316, 347, 303, 378, 410, 411, 126

Society of Arts. (Paper) 34
Society of Chemical Industry. (Paper) 91, 92
Society for the Promotion of Engineering Education.
(Annual meeting in Butlulo) 35

Sorge, A., Jr., & Co.'s Exhibit at the Milwaukee In-
dustrial Exposition. Illustrated lfsl, 182

South Africa, Electrical Development in 273
South Africa, Trade Conditions in 100, 273
South Bend-Chicago Electric Railway, Proposed.. 303
South Carolina Power Plant, A 146
South Dakota, Burlington's Electric Road in 83, 301
South, Possibilities of the. (Editorial) 6
Southern Developments. (Correspondence)..^, 77, 109,

124, 141, 177, ^00, 220, 247, 204, 281, 297, 301, 370, 408
Southern Iowa Independent Telephone Association. 277
Southern Mines, Electricity in 371
Southern Telephone Notes. (Correspondence)

lOl, 105, 121, 137, 224, 277, 325, 3SS
Southwestern Independent Telephone Men Organize

Southwestern Telephone Developments. (Correspond-
ence) 72, 73

Space Telegraphy, A New System of. Illustrated.. 49, 5o
Space Telegraphy for the Weather Bureau 306
Space Telegraphy, Marconi's, Reaches Across the
Atlantic 402, 403, 414, 418

Space Telegraphy. (Notes)
30. 31, 126, 127, 159, 195, 200, 37S

Space Telegraphy on the Atlantic Coast 123
Spark, Space, Wireless, Etheric, Hertzian Wave or
Cableless Telegraphy—Which'/ By A. Frederick
Collins 119

Sparks, Electric, Photographing 4U1
Specialization in Convention Work. (Editorial)— 250
Spectrum of Lightning, Photographing the 300
Sprague, Frank J., on Rapid Transit in Loudon— 27B
Sprogue Printing-press Equipment. Illustrated .... 2S0
Springtield, 111., Proposed Trolley Network About...

Sprlugtieid, Ohio, Telephone Franchise Sold at Auc-
tion 25

Standardization Bureau, Site for the 153, 419
Standardization of Street-railway Apparatus. (Ameri-
can Street Railway Association) 240, 252

Standard Cell, A Cadmium. By Henry Tlnsley. Il-

lustrated 337
Standard Telephone and Electric Company. Portraits 172
Stanton, L. W. (Telephone Exchange Service. Illus-
trated) 5, 10, 11

Stators, Stiffened, German Generators with. Illus-

trated 273
Steam and Electric Traction, Comparative Tests of.. 365
Steam-engine and Waterwheel Lighting Unit In
England, Combination. Illustrated 36

Steam Locomotives Prel'erred StiO

Steam Railroads, Electricity and the 146
Steamship Virginia, Telephone Connection Made with
the 4»>

Steam Turbine, De Laval. Illustrated 27S. 279
Stelnmeta'S 'Theoretical Elements of Electrical En-
gineering." (Book Table) 371

Stierluger, Luther. (The Evolution of Exposition
Lighting) int. 189, 100

Stlllwcll, Lewis B. (Electrical Transmission of Power
from Niagara Fulls. Illustrated) 134. ISO, 101, 102

Stlnson, C. E. (Independent Telephony lu Rochester) 25
Storage Batteries, Local Action and Other I-osses In.

By Thomas J. Fay 50, 00
Storage Butteries, More, for Chicago Edlso'n Stn-

1 lulls US
Storage Battery, Edison, The New, illustrated

2. 38, SO, 51, 52, 51. 71, 83, 11

Storage Battery, The. in Telephone Work. By J. »i.

Wrav. With discussion. (Chicago Electrical A
clatlou)

Storage battery Road, Englewood, Conversion «'f. i"

Overhead-trolley System, illustrated 216, 217, 220
Battery, The New Edison. By Frani Peters :;.»

Storage Reservoirs Recommended hy President
Roosevelt (Editorial) 870

Sloti. Ilenrv G. il-oeatlni; Faults In I nderground
Dial rlbutlon Systems. Illustrated! 302

Street Illumination, Open and Enclosed arc Lights
for, Relative Merita of. By w. D'A. Ryan. (0
Elecl rlc i right association)

Street Llchtlug In Chicago
Street Lighting, Statistics of. (Editorial) 233

Street-railway and .'. <p&nie* In 06
railway Apparatus, Bundardli
Street Railway Association;

Street i
-.of

Ktreet-rallwa
Street railway Oppoi

Cullocb. (American Street Kiiiwoy a*^

Street-railway Telephones In '•

Street Sprinkler, Btudebuker E
per, Electric

Stromberg-Carlson Telephone Mount
pnny's Exhibit at the Milwaukee Industrial Export-
tb.n. Illustrated

Strowger Automatic Telephone* .'••- ••

ifccr Electric i

tevant Generating Bet «nh Enc Kind
Engine. Illustrated l"T

Submarine Boats, Admiral O'Nell on
Submarine Boat*. (Editorial)
Submarine Signal System. Mun'ly-'Iray, to b

Submarine Telegraph Cabli
Submerged Motor f>>r Bb
Subterranean Telephoning In Ei
Suburban Passenger Setrlce, :

Summer School i<-r Appi •

itorb.lt
Sun's Energy, t'tlllzliiir the. By Roi»er! II

Swan Kails, Idaho, Hydros 1<h trie Plant at. Illus-
trate.]

Swan. J. W. (Electrochemical Induatn
Swenson, B. \'. "Trades Training for . itly

Educated .Mem '

Swiss Tariff Changes
"Diamond ir* AutomaUe Door. Ulnstrated. . 2M

Switchboard Contract. Manchester — - 3

Switchboard, Large In Cortlandt Street Bxchang
Switchboard, New Kellogg B-xnresa. .. 421
Switchboards, Kobler Bros.' IIlustrated l"i
Switches for Remot-- Control, General Electric. IIIus-
trated 11

Swit eh inc. Uiu'h-tenslon. Some Suggestions In. Br
K. S. Masson. Illustrated. .Pacific Coast Electric
Transmission Association) 88

Swoope's "Lessons In Practical Electricity." (Book
Table) 417

gyntony a la Mode
Syracuse and Rochester, Electric lL-ii:

Szczeponlk the Wonderful. (Editorial) 2 -

"Tangential Traction"
Taxation of Franchises ..290, 204, --:.. 311,
Technical Education In Europe. By John M. Barr.
Technical Periodicals
Technology In England. (Editorial)
Technolexicon. The 120.
Testlncr Set. Willyounr A one Portable. Illustrated..
Tnit. Prof. P. G., Death of
Telegraph Cables, Subninr inc
Telegraph Combination, Talk of
Telegraph Companies at War over Cuban Cable
Telegraph Extension In the Northwest Terrltoi

-

Telegraph Messengers, (Jlrls as
Telegraph. (Notes)

30, 110. 111. loit. 195, 206, 330, 378, 394.
Telegraph Offices In Cleveland and Denver. New
Postal. Illustrated 145,

Telegraph Plant In Cleveland. New Western Inl.-n.
Illustrated 81.

Telegraph System, Delany Rapid
Telegraph "Wire Mileage
Telegraphs, The Government and the
Telegraphy, High-speed. Various Systems of
Telegraphy, Mercadler Multiple
Telegraphy and Telephony over the Same L4ne In
Germany

Telegraphy and Telephony, Comparative Merits of,
for Railroad Service

Telephone, American Electric Telephone Company's
New Central -energy. Illustrated

Telephone Bracket, Improved. Illustrated. ."

Telephone Cabinet, Smith's New
Telephone Cables with Wires Laid up In Fours,
Cross-talk in. By J. II. West. Illustrated

Telephone Companies, Limits of City Powers In Deal-
ing with

Telephone Companies. New. .Notes)
S. 73. 187. 204, 22S -

Telephone Companies, Oshkosh Prefers Two
Telephone Connection Made with the Steamship Vir-
ginia

Telephone. Elliott New Model. Illustrated
Telephone Exchange at Munich. New. Illustra.ted.2S6,
Telephone Excbauqe?. Hotel, iu Chicago. Illustrated.

292
Telephone Exchange (Kdlogg) for I'se and Exhibi-
tion. Ulnstrated

Telephone Exchange Service. By I.. W. Stanton. Il-

lustrated, t Independent Telephone Association!...
r>. 10,

Telephone Experiments on the Santa Fe Railroad....
Telephone Extension Service, Legal Aspt
Telephone Extensions and Improvements. N

t;;. n -

Telephone Eire-alarm Service
Telephone Franchise Sold at Auction
Telephone r.lrls. Wages of. (Editorial)
Telephone In Railroad Service. The. Bj E. V. Valen-

tine. (Association of Railway Telegraph Superin-
tendents)

Telephone. Lackawanna Railroad to Adopt the
Telephone Law In Mississippi
Telephone Line Across the Continent. Last Link in..
'Telephone Linos and Their Properties." Bv William

J. Hopkins. (Book Table)
Telephone Manufacturers and P

. ..

1S9. 206, 225, 243, -

Telephone Men. < Notes*
.0, 11, .".T. 122, 153, \7X ISO, 224, 30S

Tele).bene \. ttC3J
..25, n. 57. : - 173. ISO, 205,
225, 2t:i. 263, 277, 203, 300, 341, 357, 372

Telephone, Nous Service bv
Telephone on the rami. The
Telephone Operators, "Voice Culture'* of. (Editorial*
Telephone Problem, The Solution of the. Bt B. «

RIckel
Telephone Receiver, Kellogg, illustrated
Telephone Repeater. Coleman's
Telephone Service In Connection with Long
Power Transmission. By T. e. Theberath
Be Coast Electric Transmission Association

Telephone Service In England, ItorialK.
Telephone, Simples Interior. Ulnstrated .

Telephone Switchboard. F.urcka Toll Desk. Illus-
trated

Telephone System. Farmers' Novel, in Cnn.id.i
Telephone System for Manhattan Railroad
Telephone System. Globe Automatic, Piogress of the.
Illustrated

Telephone System. "Ideal'* Sclivtlve T

line tl'nltc*! States Electric Manufacturing Com-
pany). Illustrated .-

Telephone System. Lelcn Selective, Illustrated
Telephone Systems In Private Houses. Ulnstrated..

419

42
800
bo

134

23
146

'

23

17:,

--:

82

151
-

103

41
4^1

324

101

--

SOS

4"

2S.

3S2

121

S40

274

4i>

56
I

421

4.»

IS3

173
212
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Telephone, Telegraph and Cable Company, Affairs of
the ....... 8, 89. 150. 152, 173, 224, 243, 260

Telephone, Train Dispatching by 120
Telephone, Wall, Yurgae. Illustrated 24
Telephdne Work, The Storage Battery in. By J. G.
Wray. With discussion. (Chicago Electrical Asso-
ciation) 307

Telephoning and Police Signaling at Pan-American
Exposition. Illustrated 341

Telephoning, Long-distance Subterranean, in England 122
Telephoning over a High-potential Circuit 73
Telephones and Diplomacy 293
Telephones on a Royal Train 189
Telephones, Street-railway, in Glasgow 309
Telephony and Telegraphy over the Same Line in
Germany 89

Telephony and Telegraphy, Comparative Merits of,

for Railroad Service * 303
Telephonv In the Far North 57
Temple of Music at the Pan-American Exposition,
Electrical Illumination of the. Illustrated 69

Tesla's High-potential Work. Illustrated 166
Tesla's Method of Increasing the Intensity of Elec-

trical Oscillations. Illustrated 291
Tesla News Fragment, A, That is Important if True 123
Tesla's Utilization of Electrical Effects and Radiant
Energy. Illustrated 322, 323, 326

Testing and Rating of Electrical Machinery. The.
By Gisbert Kapp. (International Engineering Con-
gress) — ,

203
Texas. (Correspondence) 361, 40S
Texas, Independent Telephone Growth in ..262. 263, 3S8
Theberath, T. E. (Telephone Service in Connection
with Long-distance Power Transmission) 204

"Theoretical Elements of Electrical Engineering."
Bv Charles Proteus Steinmetz. (Book Table) 371

"Third-rail Eye" in Boston. (Editorial) 1S6, 256, 3<j6

Third-rail Road Between Albany and Hudson, Opera-
tion of 203

Third-rail Traction System, New York-Philadelphia.. 403
Thomas, Judge, Becomes President of the T. T. C.
Company. Portrait 8

Thornton, K. B. (Construction and Protection of
Aerial Systems. Illustrated) 18, 19, 20

Three-cent Fare Ordinance in Cleveland 419
Three-phase Circuits, Measuring the Current on.
(Editorial) 386

Three-phase System, Distribution by the, and the
Operation of Single-phase Circuits by It. By
W. L. R. Emmet. Illustrated. (American Insti-

tute of Electrical Engineers) 400, 401
Three-wire Distribution, 250-500-volt, for Lighting
and Power. By Philippo Torchio. (American In-
stitute of Electrical Engineers) 389, 390

Thunderstorm Indicator and Recorder. By Rev. F. L.
Odenbach, S. J. Illustrated 349, 350

Thunderstorms. By Alfred F. Sims. Illustrated. ... 134
Thurston, Robert H. (Utilizing the Sun's Energy).. 119
"Tinsmiths* Pattern Manual." By J. K. Little. (Book
Table) 91

Toledo-Cleveland Electric Railway 107
Toledo, Home Telephone Company's Franchise in.. 56
Toledo, Ohio, and Marion, Ind., Electric Railway
Projected to Connect 356

Torchio, Philippo. (250-500-volt Three-wire Distribu-
tion for Lighting and Power) 389, 390

Toronto. Independent Telephone System for 25, 137
Torpedoes, Firing. Illustrated 184
Traction, Tangential 419
Trade News. (Notes) 15, 31, 46. 63, 78.

79. 95. 111. 127. 143. 159. 178. 195, 211, 231, 249,
266, 2S3, 299, 314, 330. 331, 347, 363. 379, 395. 411, 427

Trades Training for Non-technically Educated Men.
Bv B. V. Swenson. (Northwestern Electrical Asso-
ciation) 57, 58

Train Dispatching by Telephone 120
Trains, Pennsylvania. Electric Lighting on 401
Train Signaling. Automatic 207
Transformers, New, for the Castner Works at Niagara

Falls. Illustrated 156
Transmission, Long-distance, Elements of Design
Particularly Pertaining to. By F. A. C. Perrine.
Illustrated. (American Institute of Electrical En-
gineers) 206, 2H7

Transmission System, The Induction Motor aud the
Rotarv Converter and Their Relation to the. By
Charles F. Scott. (American Institute of Electrical
Engineers) 154, 155

Transmission, The, of Current at High Potential in
New York City. By Calvin W. Rice. (National
Electric Light Association) 43, 44

Trolley-car Accidents. ! Editorial) 150
Trolley Car, President McKinley in a, on Day of As-
sassination. Illustrated 182, 183

Trolley Car Used for Wedding Party 252
Trolley, Emergency Use of 21
Trolley In New England. Pleasure Excursions by.... 139
"Trolleymania." (Editorial) 402
Trolley, Marketing Produce by 280
Trollev Network for Central Illinois 221, 235
Trolley Service on Mount Holly Branch, Pennsyl-
vania Railroad Said to Have Abandoned 309

Trolley-wire Connector, Klslnger-Ison. Illustrated— 245
Trolley-wire Tests In England 10
Trnckee River Plant. Hydraulic Equipment at. Illus-
trated 42

Trucks. Automobile, for Horticulturists 146
Tunnel Between Scotland and Ireland, Proposed.
(Editorial) 200

Turner Gasoline Pocket Torch. Illustrated 59
Turner. Mathias. (Selection and Maintenance of
Meters. Illustrated) 199, 2O0

Turntables, Operating, by Power. (Association of
Railway Superintendents of Bridges and Buildings)

.. 271, 272
Twentieth Century, The Engineer to Rule the. By
Victor C. Alderson 174

Twin City Telephone Company's Improvements in
Minneapolis. Illustrated 40, 72

Underground Distribution Systems, Locating Faults
in. Bv Henry G. Stott. Illustrated. (American
Institute of Electrical Engineers) 352

Underground Electric Railways Proposed for Buenos
Ayres 37

Union Loop in Chicago Formally Taken over by
Northwestern Company 90

Union Switch and Signal Company, Polvphase Work-
shop Installation of the. Illustrated 251, 252, 253

Union Traction Company of Indiana, Extensive In-
terurban System of. Illustrated 383, 3S4

United Electrical Contractors' Association of New
York State, Meeting of the 50, 51

United States Electric Manufacturing Company's
"Ideal" Selective Lock-out Party-line Telephoue
System. Illustrated 262

United States Military Telegraph Corps. (Annual
meeting at Montreal, September 11-13, 1901) 190

United States, Mineral Products of the 44, 237
United States Navy, Electricity in the 3G6, 418, 423
United States Patents on the Edison Storage Bat-
tery- Illustrated 51, 52, 253

United Traction and Electric Company of Providence,
R. I., Pension Scheme of 351

University of Chicago Central Power Plant 31S
Utah, Electrical Manufactures in. (Census Report). 336
Utah, Telephone Extensions in 205
Utica, N. Y-, Street-railway System, Operation of .. 101

Valentine, F. P. (The Telephone in Railroad Service)
89, 90

Value of Street-railway Franchises 203
Valuations of Indiana Telephone Companies 324, 325
Valuations of Ohio Telephone Companies 276
Varied Uses of Electricity at the Pan-American Ex-
position. By Orrin E. Dunlap 73, 74

Vehicle, Electric, Runs 187 Miles on One Charge of
Battery. Illustrated 101

Vermont, Electrical Manufactures in. (Census Re-
port) 356

Virginia, Steamship. Telephone Connection Made
with the 40

"Voice Culture" of Telephone Operators. (Editorial) 338
Volt, 250-500, Three-wire Distribution for Lighting
and Power. By Philippo Torchio. (American In-
stitute of Electrical Engineers) 389, 390

Vreeland, H. H., President of the American Street
Railway Association. Portrait 233

156
169
185
327

27

157

6
337

199
53
6

305

291
285
60

38
138

Wade, E. J., on the Nickel-iron Battery
Wagner Transformers for the Castner Works at Ni-
agara Falls. Illustrated

Wrales, Railway Projects in
Walla Walla Hydro-electric Plant. Illustrated —
Wall Street, Everett-Moore Svndieale In
Wallis, L. R. (The Foresee (4-C) System of Charg-

ing. Illustrated) $&,
Walsh. George E. (Wave Motors and Their Uses)

156,
Washington Monument, Electric Elevator of the. Il-

lustrated 3, 4,

Washington Traction Company, Sale of
Waste-heat Auxiliary Engine, The. By Frank H.
Mason. Illustrated. (United States Consular Re-
port) 198,

Water Heater, A Curious Electric. Illustrated.
Waterpower, Cost of. (Editorial)
Waterpower Development at York Haven, Pa
Waterpower Development, Large, at Sault Ste. Marie

118, 119,
Waterpower Development, Shawinigan. Illustrated.
Waterpower in Austria
Waterwheel and Steam-engine Lighting Unit in Eng-
land. Combination. Illustrated

"Wattman"—A Proposed Addition to the Vocabulary.
(Editorial)

Wave Lengths, Ether
Wave Motors and Their Uses. By George E. Walsh

156, 157
Wave Transmission, Electrical. By Michael I. Pupin,
(Society of Arts) 34

Weather Bureau, Space Telegraphy for the 366
Weather, Changes in. Due to Electrical Causes 107
Weber, H. F. Portrait 270
Wedding Party, Trolley Car Used for 252
Western Electric Company's Exhibit at the Milwau-
kee Industrial Exposition. Illustrated 181, 1R2

Western Electric Company's New Building in Chicago 344
Western Electric Company Practices What It
Preaches 42

Western Electric Type L Generators. Illustrated 91
Western Electrician at Pan-American Exposition.
Illustrated 115

Western Society of Engineers. (Paper).. 310, 311, 320. 321
Western Union Telegraph Company, Annual Meeting
of 253

Western Union Telegraph Plant in Cleveland, New.
Illustrated 81, 82

Westinghouse Concerns Secure Large London Con-
tract from Mr. Yerkes 399

Westinghouse Gas Engines and Generators In Plant
of Union Switch and Signal Company. Illustrated

251, 252, 253
Westinghouse, Mr., to His British Shareholders. Ed-
itorial) 386

Westinghouse Pan-American Exhibits. Illustrated
65, 66, 67

West, J. H. (Cross-talk in Telephone Cables with
Wires Laid up in Fours. Illustrated) 32-4

West Virginia, Electric Reduction Plant in. Illus-
trated 175

Whinery, S. B. (Blue Printing by Electric Light. Il-
lustrated) 422, 423

Williams, Guy V. (Incandescent-lamp Economy. Il-

lustrated) 82, 83
Willyoung Aone Portable Testing Set. Illustrated .. 58
Wilson Aluminum Works, Bullock Generators in. Il-
lustrated 175

Wilson, C. T. R. (On the Ionization of Atmospheric
Air) 122, 123, 138, 139

Wind Power for Electric Lighting on the Antarctic
Vessel Discovery 99

Winnipeg Power Transmission 255
Wires, Aluminum Transmission, in Italy 34
Wires, Electric, Firemen and. By Morris W. Mead.
(International Association of Fire Chiefs) 153

Wires Laid up in Fours, Cross-talk in Telephone
Cables with. By J. H. West. Illustrated 324

Wire, Trolley, Tests in England 10
Wireless, Spark, Space, Etheric, Hertzian Wave or
Cableless Telegraphy—Which? By A. Frederick
Collins 119

Wireless-telegraph System, Gross 190
Wireless Telegraphy, A New System of. Illustrated

49, 50
Wireless Telegraphy at the Yacht Races 252
Wireless Telegraphy. Chicago-Milwaukee, Proposed.. 91
Wireless Telegraphy, Danger of Stock Speculation in.

(Editorial) 38, 322
Wireless Telegraphy, Marconi's, Reaches Across the
Atlantic 402, 403, 414, 418

Wireless Telegraphy, Military Automobile for. Illus-
Wlreless Telegraphy for the Weather Bureau 366
trated 51

Wireless Telegraphy Not Yet a Competitor of Sub-
marine Cables. (Editorial) 274, 402

Wireless Telegraphy on the Atlantic Coast 12-
Wireless Telegraphy, The Exposition Side of. (Ed-

itorial) 134
Wireless Transmission, Orling-Armstrong System of.. 289
Wisconsin, Independent Consolidated Telephone Com-
pany of 137

Wisconsin Independent Telephone Association. (Con-
vention at La Crosse, June 25 and 26. 1901) 25

Wisconsin, Statutory Rights of Telephone Companies
in. (Editorial) 134

Wooden Fittings for Electrical Use. By M. H.
Johnson. Illustrated 117

Woods Motor Vehicle Companv. Receiver for 226
Word. An Undesirable. (Editorial) 220
Wordlngham, C. H. (On the Maintenance of Certain
Portions of Distributing Systems at Earth Poten-
tial) 140. 141

Workshop Installation, Polyphase, of the Union
Switch and Signal Company. Illustrated.. 251, 252, 253

Wray, J. G. (The Storage Battery in Telephone
Work) 307

Wrigley Pipe Bender. Illustrated 171
Wurts, Alexander Jay. (Development of the Nernst
Lamp in America. Illustrated)- ."

131, 132, 133, 136, 147, 148, 149

X-ray, Professional Manipulation of the. (Editorial) 354
X-ravs, Proposed Use of, on President McKinley.
(Editorial) 168, 202

X-ray Slot Machine. (Editorial) 256
X-rays That Are Said Not to Produce Inflammation
of the Skin. (Editorial) 102

Yacht Races, Wireless Telegraphy at the 252
Yerkes', Mr., Electric-iailw.-iv Operations in London

:.l, 55. 70, 123. 133,
171, 222, 303. 338, 339. 342, 355, 356. 383, 399, 402

York Haven. Pa., Waterpower Development at 305
Yurgae Wall Telephone. Illustrated 24

Zeal, More. Than Knowledge. (Editorial) 102
Zossen-RiTlin High -snood Electric-railway Experi-
ments. Illustrated 87, 236, 237, 305\ 385, 413, 414
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Canadian Power Development Begun
at Niagara Falls.

By Orrin E. Dunlap,

The work of developing power mi the Canadian

side at Niagara has been started with considerable

vigor The contract is in the hands of A. C. Doug-
lass, who has had considerable experience with ex-

cavations connected with the power development on

the New York side at the Falls. For many years

there has been more or less uncertainty about the

development of Niagara power on the Canadian
side, owing to opponents of the government attack-

ing the franchise and asking for its repeal. How-
ever, Premier Ross' government has been ccpial to

the occasion, and it has treated the question so as

to inspire the confidence of American capital to

the extent that the Canadian Niagara Power com-
pany has entered into a supplemental

agreement under which it agrees to

make an expenditure of $1,500,000 within

two years, the company stating that it

is prepared to spend at least that sum as

much smmer as may be possible.

From this brief review of the situation,

it will be seen that the Canadian frontier

at Niagara is now prepared to forge

ahead with its power development as

rapidly as human forces can bring about

the development Arrangements have
been made for the complete construction

of the first installation of the company,
comprising a tunnel of 100,000 horse-

power capacity, an inlet canal, and a

wheel-pit of ;o,ooo horsepower capacity.

horsepower. The Canadian wheel-pit and tunnel

will In- lined with brick throughout, tin same as

the pit and tunnel on the opposite side of the river.

The extended experience enjoyed by the Niagara

halls Power company will be at the command
Canadian Niagara Power company, the .same capital

controlling both great enterpri

Contractor Douglass has an active force at work
sinking the first shaft, and the number of hands em-

ployed will be increased as rapidly as the help can

be utilized.

At a recent meeting of tin hoard of director; 1
I

the Canadian Niagara Power company the following-

named officers were elected: President, William II.

Beatty; vice-president and treasurer. William B.

Rankine; secretary. A. Monro Grier; assistant sec-

retary and treasurer, \V. Paxlon Little; executive

ot" the article, judged will '.

being given or withheld for want of cot

he- issued in the form of diploma-, incl

mas of gold medal, silver medal, bi al and
honorable mention. Exhibitors who ha

.1- of medals will rccci
in bronze and may also receive tl

medals in gold and silver upon paying for thi
of manufacture and of the metal

-d that the official dislrihutir.n of
about September 1st.

Ganz Polyphase System Hanging in the
Balance.

A hill to authorize the introduction of electricity

as the motive power of the Metropolitan District
railway ,1" London was recently discussed by a par-

liamentary committee. It i- -aid that a

company is in course of formation by
Charles [". Yerkcs for this purpose, and
11 lis- been announced that £600.000 of
the ii.000.000 capital of the new company
has been subscribed and that Mr. Yerkcs
is ready to subscribe the remaining Lyx>.-

coo.

Mr. Yerkcs was examined he fire the
committee, and. according to a recent
report, said he was ready to carry out
his agreements if he did not meet with
too much opposition. He said further

hat he intended to buy all material nec-

essary for the reconstruction in Great

Britain, if possible, by preference, but

if not possible, in the United States.

Sinking the First Shaft.
Dry Channel of the River Between Mainland and Island. Shaft Site in the Distance.

together with the installation of electrical and hy-

draulic machinery to develop 25,000 horsepower.

It is understood that proposals I'm- the necessary

machinery have already been invited. It is further

understood that the contracts for the installation

will he awarded in the Dominion, if the facilities for

manufacture are found to he up to the necessarj

requirements for the construction of the large ma-
chines that will form part of the development. If

this should he done, tlies.- new Niagara turbines and
generators will he the first of this size to he man-
ufactured in the Dominion.

The wheel-pi! for the first section of the installa-

tion on tin Canadian side will he about 250 feel long,

while iis depth will he, approximately, 200 feet. The
tunnel thai will serve a-, a tail race will he built

in the form of a horseshoe, similar to the tunnel

on the New York side, bill the section will he some-
what larger. In length the tunnel will he aboul

2,200 feet, its portal being at the fool of the Horse-
shoe Fall. The length of the tunnel on the New
York miIi is over 7.000 feet. From this ii will In-

seen that the development on the Canadian side .will

require the construction of a tunnel of only 3boui
one-third the length <>i the tunnel on the New York
side greatlj lessening the cost of the devclopmenl
The minimum capacity of the tunnel will he 100.000

CANADIAN POWER DEVELOPMENT BEGUN AT NIAGARA FALLS.

committee, William B. Rankine, William IT. Beatty

and Wallace Nesbitt.

Juries and Awards at the Pan-American
Exposition.

The judging of exhibits at the Pan-American Ex
position will he taken up. so far as possible, about
the middle "I July and will he completed ai an early

date. The jury of awards will he divided into divi-

sion juries and a superior jury. Each division jury
will consist of jurors ami substitutes, the numl
jurors For each branch of art and industry and I

u

each nationality being proportioned as nearly as
prssilile i,, the importance of the exhibits. Dr.
Ilcinw S. Pritchett, president of the Ma. sic

Institute of Technology, has been appointed supet
1111, nil. in of awards.

The Ims of awards recommended by the divi

juries will he finally acted upon by the superior
jury, which will consist of the president of the ex
position, the chairman of the executive committee,
the director general, a commission from each countrj
represented by more than =0 exhibits, :

: '

sioncr-general. the secretary of the exposition, the
president of the hoard ^i women managers, ,!

perintendent of awards, who shall he the jury*'

retary, the superintendents of exhibit divisions, and
hirers, who shall he selected by each <>i the ...
division on ii

In determining awards, only the absolute merits

Dam Holding Hack the W

Mr. Yerkes did not condemn the Ganz system of trac-

tion, hut said he would not put a dollar in any
concern worked under that system.

It is said that the new Yerkcs company intends

to install a traction system in the London under-

ground railroad similar to titat now in use on the

South Side elevated railroad in C g -h the

Sprague multiple-unit control. The cars 11

•ill he sohl and others <^i American pattern

will he substituted, the stations will he rcl

tire lights installed, and the road tie

modeled.
Late dispatches from Loudon slate that the par-

liamentary committee having the undcrground-rail-

'elcctrification" in charge is still occupied with
tin question, and it was decided to a-.

radc to appoint an arbitrator 1

the Yerkes or Ganj electric system shall lx

ployed. Two engineer- ok into

1 he question. Mr. Yet

'

the result of putting the question in

w.-.s eminently -

now in proper ban. Is lie

came to sell etu ii will hi

litrators thai

now in use on thousands of mill

United States is the most pracl
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The New Edison Storage Battery.

In the Eicctrochemist and Metallurgist of London

for June there is a description, taken from English

patent No. 2,400 of 1901, of Mr. Edison's new storage

battery. Inasmuch as the United States patent has

not been issued, the following description will be

read with interest in connection with Dr. Kennelly's

recent Institute paper

:

This invention relates to improvements in reversi-

ble galvanic cells or so-called storage batteries, and
the object is to reduce the weight and increase the

permanency of these batteries.

In the drawings, Fig. 1 is a face view of one of

the plates for supporting the elements, having

pockets or receptacles, and showing the front wall

partly broken away; Fig. 2 is a section on the line

2—2 of Fig. 1 ; Fig. 3 is a plan showing two of the

plates forming a single combination ; and Fig. 4 is

an enlarged detailed section.

Each plate is formed with two walls (1) and (2)

of very thin sheet nickel (say about 0.125 millimeter

in thickness) bent around a horizontal frame (3)
from which extends the vertical spacing frames

14, 4), to all of which frames the sheet is secured

by nickel rivets to form a strong, rigid, hollow plate

with pockets or receptacles between the vertical

frames (4, 4). The walls (1) and (2) of the plates

are perforated with small holes arranged very close

together and about 0.75 millimeter apart. These
holes may be punched in the plates as shown, but
they are preferably formed by merely stretching the

metal without removing it, forming burrs projecting

inwardly from each hole, thereby greatly increasing

THE NEW EDISON STORAGE BATTERY.

the area for contact between the metal and the active

material. Nickel is preferably used in the construc-
tion of the plates, as it is not electrically oxidizable

in an alkaline solution, but iron may be employed if

carefully and perfectly plated with nickel, or the

frames (3) and (.4), instead of being made of nickel

or of nickel-plated iron, may be made of hard rub-

ber or other inert material, to which the perforated
sheet is riveted. A number of insulated spacing
blocks '5. 5) are secured to the plates to prevent
them from touching when immersed.

In the manufacture of the new oxidizable element,
monosulphide of iron is first preferably taken and
crushed so that the particles will pass through a

screen having about 6.4 openings per square milli-

meter, 'and about eight parts by weight thereof are

with about two parts by weight of flake

graphite, the particles of which are somewhat larger

than the perforations in the plates. This mixture is

encd with a 20 per cent, solution of potassic
- nd the dampening mass is packed into

ckcts or receptacles of the proper plates by a

after which a wad
nillimeters in thickness, is in-

Or receptacle above the
ion by a strip of sheet nickel

in place by nicl -

iijected to electrolytic a

ilphur be-
and combining with the alkali to form a

of the mass, and
1 an hydroxide th

ilphur compound is

idizing cur-

plate 1

ion until I'

ement will then be
'.

the m Since ir

water, there is no local action between it and the

graphite. The iron oxide formed as explained in-

creases the bulk, and, being mixed with graphite,

produces considerable pressure on the walls of the
plate, thereby preventing any disturbance of the
initial state of the mass, even when internal gas is

strongly generated by overcharging. The object in

using the monosulphide is to secure the greatest

amount of iron oxide in the smallest space and in

the peculiar form capable of being reduced to the
metallic state electrolytically. Dried oxides of iron
are not reducible to any extent by the current

;

spongy iron reduced by hydrogen from different iron

salts is oxidizable only to a slight extent by the cur-

rent; iron hydrates are very bulky and difficult of use

without drying, which operation effects some obscure
change therein to render them nearly inert in the

presence of a reducing current ; and bulky ferric

hydroxide is capable only of slight reduction. In
fact, the only oxide of iron capable of reduction ap-

pears to be that produced as explained or when
monohydrate is produced by boiling ordinary ferric

hydrate for many hours in water; but in the latter

case the increased bulk prevents the introduction of

as much iron into the pockets as with the hydroxide
obtained by the oxidation of the monosulphide. By
forming the oxide in the first instance, as explained,

from the monosulphide, the oxide is secured in very
compact form and capable of being perfectly reduci-

ble by the current. Furthermore, finely divided iron

obtained as described, when subjected to electrolytic

oxidation, does not form a soluble ferrate. The im-
proved oxidizing element is therefore absolutely

permanent, so that the electrolyte is not changed at.

any stage of the working.
As to the improved oxygen-storing element, the

inventor has discovered that the lower oxides of

nickel and cobalt, when in contact with a conductor
in an alkaline solution, can be almost wholly raised

to a higher stage of oxidation electrolytically, which
higher oxides revert to the lower stage by reduc-
tion with extreme ease, and he has therefore con-
structed an oxygen-storing element which is capable

of great capacity, of less weight, and of higher
permanency than any electrode for the purpose
which has heretofore been applied. Neither nickel

oxide nor cobalt oxide is appreciably soluble in an
alkaline electrolyte. Both give nearly the same volt-

age in use, but nickel is preferable on account of

its cheapness'. I therefore preferably first precipitate

the hydrated oxide of the metal, say nickel, which
oxide is slowly dried at ordinary temperatures, be-

ing then powdered and passed through a screen hav-
ing about 6.4 meshes per square millimeter. Seven
parts by weight of the powdered hydrate are mixed
with three parts by wreight of flake graphite, and
moistened with a small quantity of water, the

dampened mass being inserted in the pockets or re-

ceptacles of the proper plates in small quantities at

a time, and bejng thoroughly tamped at each acces-

sion. Finally the mass is covered with a layer of

asbestos held in place by a plate of nickel secured
in position by nickel wires, as described in explain-

ing the make-up of the oxidizable element. These
plates are then immersed in a solution of potassic

hydroxide in water, and subjected for a considerable

time to an oxidizing current of about eight milli-

amperes per square centimeter of surface, thereby

converting the first oxide to a higher oxide, where-
upon the element is ready for use. The object of

employing graphite is to offer a great extent of sur-

face against which nearly the whole of the oxide

is in contact, .this being necessary since the elec-

trolytic reduction and oxidation do not extend to a

great distance from the conducting surface, against

which the oxide is in contact, although the higher

oxides of nickel and cobalt seem to be conductors.

Graphite is neither affected by electrolytic oxidation,

nor is there local action between it and the oxides.

Nickel hydrates, instead of other nickel compounds,
are preferably used, because they are easily pre-

pared, and by absorption of the liquid they swell

within the pockets to insure intimate contact and
stability, while they are not reduced to the metallic

state electrolytically.

The elements are preferably utilized together in a

solution of 25 per cent, of potassic hydroxide in

water. Owing to obscure reactions when the bat-

tery is discharged and to a change of resistance in

the electrodes, the voltage of the improved cell is

invariable, but averages one volt, rising as high as

1.38 volt when freshly charged. The battery can be

overcharged, fully discharged or even reversed and
charged in the opposite direction without injury.

Overgassing does not disturb the initial state of the

elements. All the ingredients are insoluble. The
plates are unattacked by electrolytic oxidation, and
the whole oneration is indenendent of the strength

of the solution ; so that the battery is of great

permanence and of remarkably light weight.

Novel Police Call in Pittsfield.

Ili' Boston correspondent of the Western Elec-

trician relates thai a red incandescent lamp has been
placed at a street corner in Pittsfield, Mass., the

current therefor being controlled at the telephone

exchange. Should anyone m:v<\ the services of the

police in Mm- night, be has only to notify the tele-

phone operator, who will turn on the current, Upon
•" in;-' Mi" r< d light, the patrolman in the street

will report at the telephone exchange.

Electrically Operated Plow.

Among the patents issued by the United States

government on June 25th was one (No. 677 ,247

J

for a system of electric supply for motors for plows
and agricultural machines in general, issued to Con-
rad Meissner, Friedrichsberg, Germany, which pos-

sesses especial interest.

The system described and illustrated herewith is

used in connection with a plow. A motor car has
a reel with contact devices, which is mounted across

the car. Conductors are wound on the reel and
are connected with the contact devices. The draft

rope of the plow is secured to a winding motor.

Connections are made from the before-mentioned

contact devices with the winding motor. There is

a second motor car upon which there is mounted
a conductor drum whose axis is at right angles to

the length of the car. A conductor is wound on

ELECTRICALLY OPERATED PLOW.

this drum and is connected with the contacts of the

first-named car. A reel is provided, upon which the

draft rope is wound, and a motor is connected with

the reel and conductor. In this system each motor
is independently operated, though both receive their

current from the same fixed main conductor.

In operation the plow is placed between the mo-
tor cars and is attached to each by its draft rope.

By the operation of the winding reel of one car the

plow is dragged toward it, and upon reaching the

car the winding reel upon the other car is set in

motion, thereby winding up the draft rope and drag-

ging the plow toward the second car. The motor
cars are then moved forward, unreeling the

-

^ electric-

supply conductors from the first car's conductor reel.

These conductors are connected to a stationary main-

supply wire.

New Electric Heater and Fan.

A patent (No. 676,949) for an electric heater was
issued on June 25th to Gardner C. Hawkins of Bos-

ton, Mass., and assigned to the Bay State Electric

Heat and Light company of Jersey City, N. J. This

heater is something of a novelty, in that it is a fan

composed of cones, which are placed at right angles

to the axis of the fan. The blades of the fan are

placed between the cones and are secured to them.

A motor is provided for operating the fan, and the

beating medium consists of one or more heat-de-

Firc seriously damaged the plan! of .the Wausan
Electric company, Wausau, Wis., recently.

NEW ELECTRIC HEATER AND FAN.

veloping electric conductors or resistances, which arc

located in and pass through the blades between the

cones. These conductors are connected through the

axis of the fan to the source of electric supply

through a commutator. Jn the operation of this de-

vice the fan revolves rapidly, carrying with it the

cones, blades, healing medium, etc. The air sur-

rounding the heating medium is thoroughly heated

and is forced Olll by the rotation of the fan, hi

weather like the prfesenl il is to he presumed thai

the healing part of the device would be cut off. but

in winter many comforting applications <>f the com
bination may be imagined.
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Electric Elevator of the Washington
Monument.

The Washington Monument, famous as the hig

work "f masonry in the world, has had i » s fame

increased b} the reccnl installation within

1 In/ highest single lifl electric elevator ever buill

The contract for the elevator was awarded to

ill, Marine Engine and Machine company of. New
V>il, city, a company quite new in the field "f elec-

tric-elevator work. There was considerable and

spirited competition between the manufacturers of

hydraulic and electric elevators, and the electrical

men felicitate themselves upon securing the contract

for such a well known and frequently visited point

of national interest. The adoption of electricity a*

a motive power shows that it lias the full- confidence

hi the government engineers.

Now that the elevator has been installed, tested

and put into regular service, the wisdom of the se

lection is quite apparent. The car rises quickly,

only live minutes being required to make the ascenl

.
1

|iS (Vet. It operates with perfect ease, and is

under full control, and withal is amply provided with

safely devices.

The power house of the Washington Monument
contains an interesting plant for the purpose of sup-

plying currcnl to operate the new electric elevator

anil lighting the elevator car and interior of the

monument. It is .1 small and well-arranged stone

building about 750 feet west of the monument, where

there has been installed for some years the boilers

by means of which the old steam elevator in the

monument was operated. The conducting steam

pipes and exhaust pipe were led to the monument

THE WASHINGTON MONUMENT.

through an underground brick-lined tunnel, three

feet wide by four feel high. As the old installation

was in need of a thorough overhauling and renewal.

it was decided by Colonel Theodore A. Bingham
of the Corps of Engineers, United States Army, to

modernize the entire plant. With this end in view,

the power bouse was somewhat enlarged to provide

space for one or more generating sets and switch-

hoard. The contract for the engines, generator.

Switchboard and electric motor for operating the

elevator was placed with the Crocker-Wheeler com-
pany. The copper conducting cables between the

generator and the monument were furnished, in

place, by the government.

The generator (Fig. i) 1- of the well-known
Crocker-Wheeler engine type, with girder frame, and
ai 240 volts ami 275 revolutions per minute, has

a capacity of 50 kilowatts. It is direct-connected to

and on 'be extended shall of a duplex-compound
engine made by I be American Engine company of

Bound Brook, X. J. The engine is of the novel

type recently exploited by this company, in which
iIk high-pressure cylinder is superimposed over the

iow-pressurc cylinder. The merit of this arrange

ment is a grcal economy of floor space, al the same
lime adding greatly to the attractive appearance of

the engine. Its cylinder dimensions are n'-j and 1;

by 11 inches. Al present the engine is worked non
condensing al 75 pounds Steam pressure, under
which conditions ii is guaranteed the rather remark-
able efficiency of 27 pounds steam per indicated

horsepower per hour. There is. a well-lighted sub

cellar tinder the generator room. The unit is placed
mi 1 substantial concrete I. shaped pier, II feet six

inches high, the engine base being level with the

floor line.

The pipework leading from the boilers to engine is

of extra heavy wrought iron pipe, with steel flanges

made male and female, and i- covered
Mi. exhaust leads through a hot-water

heater to a Lyman exhaust head at top of the

with provision made in tin- pipe for con

' indenser when it is installed.

' onvenicntly placed near the engine is an at-

tractive wrench board, containing steam gauges and

w renches.

Conducting cables from generator to switchboard
are of rubber-covered, leaded 1 ibles of 300,000-circu-

lar-mils area, in iron conduit, suspended on the floor

beams.

Th' switchboard I big. 2) consists of two panels

of pin!, Tennessee marble, each five feel

FIG. I. ELECTRIC ELEVATOR OF THE WASHINGTON MONU-
MENT.

—

POWER PLANT.

feet six inches, two inches in thickness, mounted
on a substantial angle-iron frame, placed two feet

from the wall. The generator panel contains Wes-
ton round-pattern voltmeter and ammeter, copper

finished, of capacity of the generator ;
300-ampere,

double-pole Cutter I-T-E circuit-breaker, field regu-

lator, with handle in front, and a 300-ampere, double-

pole, double-throw generator switch, so arranged that

connection may be made to a circuit of the local light

and power company. The feeder panel contains

four 150-ampere, double-pole, single-throw knife

switches, fused, and one Thompson recording watt-

meter of the switchboard type, with provision on the

hoard for three more of the same type. The usual

pilot lamps, brackets, etc., are installed on both

panels. An attractive and unique feature of the

hoard is the fact that miniature "monuments" of

pink Tennessee marble are used in place of the usual

angle-iron legs. These miniature "monuments" are

highly ornamental, being scaled to the exact dimen-

sions of the real monument.
From this board two circuits are led through the

tunnel to the monument. The copper cables are of

250.000 and ioo.ooo-circular-mils area, and are for

FIG. 2. ELECTRIC ELEVATOR OF THE WASHINGTON MONU-
MENT.

—

POWER-PLANT SWITCHBOARD.

power and lighting, respectively. These rubber and

lead-covered cables are suspended from the sidi

the tunnel on Fletcher porcelain insulator cleats.

wnb iron bands, ail being mounted on substantial

battens of Georgia pine, lag-screwed in the brick

sides of the tunnel.

There are two switchboards, located in an under-

ground room, near tile base of the mommicni. One
1- a small marble slab, equipped with a switch for

controlling the lighting circuit only.

n in Fig. 3, ha- the clcctrii

control of tl

a- shown, of two pan-

carrie- the following equipment

magnetic

a Cut i' 1 III.
peed" relay for varying the

shunt field, and also a circuit-brcaki

in conjunction with 3

This device makes it necessary foi

mechanism to return to the normal starting ;.

every lime the car i- Stopped, ''

ear movement, before starting again.

Tin electric-elevator machine, built by the ''<

Engine and Machine company
with right and left-hand spiral g

gethcr, with right and left-hand worm ;.•

worm -haft. Tin- shaft i- couplei a me-
dium

i

' l;er-Wbeeler multipolar, shunt-
wound motor. The worm- arc a of the
high-carbon, hammercd-stcel worm -haft. The spiral

gear- are made of the very best bronze, accui
cut. and boiled to solid ca-I- : ron spider-. The
ing-gcar shaft is made of high-carlxin. ban
-teel. with flanges forged on. to which the driving-

gear spider is bolted with reamed coupling
The motor and gear case are bohed to the bed cast-

* «

FIG. 3. ELECTRIC ELEVATOR OF THE WASHINGTON MONU-
MENT.

—

MOTOR-CONTROLLING SWITCHBOARD.

mg. which i- one -olid piece. This rests on a

substantial brick pier faced on outside with white

enameled brick.

The speed of the motor armature is 625
lions per minute, and by the use gears a

reduction is obtained of about 21 to 1. The spiral-

gear shaft is coupled direct to the drum-pinion
-ball, ami with the motor operating at 625 revolu-

tions per minute gives the elevator a -;

feet per minute with maximum load. The
capacity 1- 6,000. pounds and 2.51 1

vcrbal-

ance. The counterweight vvcigl The
recent tests were made with the elevator car w

with bags of sand having a total weight of

pounds.

["he car weighs, approximately. ,

will carry : it is very hands

trimmed with bronze and wrought-iron <'

.'.ml decorated with nrrrors. 1

ire arranged he sides. I

with six [6-candlcpOWCr lamps fed from

lighting circuit which supplies the current for

ing the stairway and other parts of the inter

the shaft.

The special safely devices which

addition to the high and low

when the car is loaded up to

foot, without countcrbal

after the release of th<
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is, however, connterweiglited, with the cables on a

grooved drum.
The entire installation of the electrical equipment

has been handled by the Washington office of the

Crocker-Wheeler company. The interests of the

government have been very carefully looked after

by Colonel Theodore A. Bingham, Corps of Engi-

neers. United States Army, assisted by Mr. W. H.

Tapley, chief electrician of the Government Printing

Office!

The elevator and power equipment reflect great

credit on the contractors and the government, re-

sulting in greatly improved operating conditions and

public service.

For details of the steam and electrical equipment

the Western Electrician is indebted to Mr. John H.

Finney, manager of the Washington office of the

Crocker-Wheeler company.

Conversion from Constant Alternating
Potential to Constant Alternat-

ing Current. 1

By R. B. Owens.

For purposes of economic station operation, as

well as economy of copper in distribution, par-

ticularly in connection with waterpower develop-

ments, the use of large generator units of the alter-

nating-current type can be taken as standard prac-

tice. Assuming, then, an alternating-current supply

. I*-"-'
1 - : l

7?
r

. lr:''C".'. r".,v L... .r .:-:t/.l. '. . * • .1

FIG. I. ALTERNATING-CURRENT CONVERSION.

at constant potential, the several principal methods
for its conversion for power interior illumination

and street lighting may be recalled. For power, both
the induction and synchronous motor, under proper
operating conditions, are highly satisfactory. For
interior lighting, excepting of large areas, the use of
constant-potential transformers and incandescent

lamps is practically universal. For street lighting,

however, the case is different, there being little uni-

formity either as to apparatus employed or results

obtained.

The following are the methods principally in use:
1. Induction or synchronous motors driving direct

constant-current, open or closed coil, dynamos of
different current capacities and open or enclosed

direct-current arcs, the latter type growing in favor.

2. A coil of constant or variable inductance, in

series with a circuit of enclosed alternating arcs,

current being supplied from constant-potential mains.

3. Constant alternating-current transformers, usu-
ally of the repulsion-coil type, and enclosed alternat-

ing arcs.

Street lighting by constant-potential, alternating

arcs and by incandescent lamps, while occasionally

(cd to under special conditions, need not here,

I think, be considered, the first because of low power

advantage it affords in the use of enclosed direct-

current series arcs, both photometric and power
measurements showing their superiority to the al-

ternating type. The line power factor also in gen-
eral is good, being from 90 to nearly 100 per cent.

at full load, depending on whether induction or syn-

chronous motors are used.

The regulation of a modern direct constant-cur-
rent arc generator is likewise satisfactory.

In the second method, if a large inductance is used,

the power factor is poor and the regulation good,
and conversely with a small inductance the power
factor is good and the regulation poor.

In practice it is found that a comparatively large

inductance must be used to take care of possible
short-circuits on Tine, which, in general, means poor
power factor. The efficiency, however, is good at

full load.

The third method, constant-current transformers
of the repulsion-coil type and enclosed alternating

arcs, has come rapidly into prominence in the past
two years, some 30,000 series arcs being operated in

this way at the present time.
The special features of merits of this system seem

to be high efficiency, close regulation, small space re-

quired, as compared with motor-generator sets, and
the insulation of the arc circuits from the generator.
The power factor is, however poor, about 80 per
cent., under favorable conditions at 60 cycles and
70 per cent, at 125 cycles, and decreases rapidly with
load.

For purposes of comparison, I have shown in Fig.
r the results of a test of a small constant-current
transformer—one kilowatt (1,000 volts and one am-
pere)—of the repulsion-coil type, not that the per-
formance of so small a unit is as good as can be
obtained in larger sizes, but, as all sizes possess cer-

tain characteristics in common, the results shown
will serve our present purpose.
Curve 1, Fig. 1, is the regulation curve and shows

that with proper adjustment the regulation may be
perfect. Curve 2, Fig. 1. is the efficiency curve, and
shows that while the maximum efficiency is not high
in this particular size, nevertheless a good efficiency

is maintained throughout a considerable range.
Curve 3, Fig. r, is the power factor of load, and
curve 4, Fig. 1, is the power factor of the trans-

FIG. 3. ALTERNATING- CUKKENT CONVERSION.

former and load. It will be noted that the power
factor of the combination is uniformly lower than
the load-power factor, which is characteristic of all

sizes within the limits of commercial practice.

The particular object of the present paper is to

emphasize another method of constant-potential

—

constant-current transformation which, while known
for some lime, has not apparently received the atten-

tion it deserves.

I refer to the combination of impedance coils and

irnpri>nne,

FIG. 2. ALTERNATING-CURRENT CONVERSION.

. inconvenience of central control and low ratio

gy supplied to lamp terminals,

and the second be< omparativcly low c<

ncy.
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condenser shown in Fig. 2, due originally, I think,

to Le Blanc, and treated mathematically by Stein-

mclz and others.

From ili'* theoretical consideration it can he shown
that when a constant potential is applied t<> two equal
magnetic reactances in series with a variable non-in-
ductive receiver circuit, the receiver circuit and
one reactance being shunted by a condenser whose

ty reactance numerically equals either magnetic
nee, the current in the receiver circuits will

remain constant and be independent of the receiver-

circuit resistance.

To t< I uch an arrangement practically, two im-
pedance r.,il-, Ihc dimensions and data of which
rjre shown in Fig. 3. were constructed, their react-

- variable by the insertion <<f strij ol

rubb'-r under their keepers, mid connected in series

with a smaller coil of constant reactance and a vari-
able non-inductive receiver circuit. A 28-microfarad
condenser shunted the receiver circuits and the two
impedance coils. The reactance of the two coils in

the receiver circuit was made as nearly as possible
equal to the reactance of the remaining impedance
coil and also of the condenser.
A current of 500 volts at 55 cycles was then ap-

plied to the main circuit, and the efficiency and the
power factor of the combination noted, as well as
the current in the receiver circuit.

Fig. 2 plainly shows the arrangement of apparatus
and testing instruments. In Fig. 4 are given the
results.

As the power factor of the receiving circuits is

FIG. 4. ALTERNATING-CURRENT CONVERSION.

varied from a small value to something over 80 per
cent., it will be noted that the power factor of the
main circuit remains throughout practically unity.

The efficiency is nearly constant through a wide
range, although not high in this particular case, due
lo the design of the impedance coils.

The regulation curve shows that the current in
the receiving circuit varied only some six per cent,

between half and full load, a sufficiently satisfactory
result. Perfect regulation, however, can be obtained
with better proportioned apparatus.

On the whole, the results, though not as good in

some particulars as can evidently be obtained after

a full development of the system, are, nevertheless,
I think, of considerable interest to central-station

managers, as they clearly point to a method of con-
stant-potential—constant-current transformation pos-
sessing the characteristics of high efficiency, unity
power factor, close regulation, absence of moving
parts, and requiring a comparatively small floor

space.

It is to be hoped that some of our larger makers
will devote further attention to the method.

E'even Persons Killed by One Stroke
of Lightning.

One of the most disastrous fatalities arising from
a single stroke of lightning that has ever been re-

corded occurred on the North Side in Chicago on

July 1st. A party of 12 boys and a middle-aged

man had been fishing from a pier near the foot of

Montrose boulevard in Buena Park when a severe

storm accompanied by vivid lightning flashes came
up. The fishermen sought shelter in a crude en-

closure that had been formed by covering over a

space between two parallel rows of piles. The
boards of the roof were covered with. zinc. On
account of the small space the boys had to crowd
into the enclosure with their arms and legs inter-

twined. At about 12:45 p. m. the lightning began

playing about the entire neighborhood, striking half

a dozen structures. One of the bolts with a terrific

report struck through the zinc roof of the hut and

instantly killed 10 of the boys and the man, only

one* boy, of 12 years, escaping death. The adult

victim was 45 years of age and the others ranged

in age between 11 and 20 years. Young Anderson,

who was saved, was taken from the heap of bodies

with his legs and back paralyzed by the shock, but

he revived sufficiently a few hours later to give an

account of the accident, and was practically himself

again on the following day. The faces of all the

victims were blackened by the lightning and the

limbs were spotted. In only two cases was the skin

broken or was there any sign of blood. Two of

the boys' cheeks were gashed from the outer cor-

ners of the eyes downward as with a knife.

This accident is believed to be greatest in loss of

human life ever recorded from a single lightning

Mash. Il is said that the records give only one in-

stance which approaches this one—the killing of

nine persons in a church in the Alps on July 11,

1819. As high as 2,000 sheep are known to have

been killed by one lightning flash, hut never as

many as 11 human brings. An accident at the

Grant monument in- Chicago in 1893, where four

people wen- killed by a lightning Stroke, was at thai

lime considered almost unprecedented.
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Exchange Service.'

By L. W. Stanton.

This subject may be divided into three impor-
i.nii branches: Reliability, promptness, good trans-

mission. Any of these, if not up to its highest

of perfection, mars the general result.

'Ihe lirst of these, we all know, is of the utmost
importance, for the business man of to-day will not

for a moment tolerate unreliable service.

The second, promptness, is an essential quality

of popular service. There is nothing more annoying
Id Ihe modern business man than slow service.

When he steps to the telephone he expects an im-

mediate reply, and if he is compelled to wait even

for a short lime he becomes dissatisfied with the

service.

For good transmission, as well as reliable ap-

paratus, we must depend upon the reliable manu-
facturer. The Independent telephone interests arc

to-day in greater danger on account of some of the

inferior apparatus that is being thrown upon the

market than they have ever been from the old

lopoly. Siime of the apparatus that is being

sold to-day by the Independent manufacturers is a

curse to Independent telephony. It only half works.

Il is unreliable, it docs not give good local service,

not to mention the poor results obtained when used
I'm- long-distance lines. Every telephone that is in-

stalled to-day should be one over which conversa-

tions between New York and Chicago can be carried

without difficulty, fur it is only a matter of a short

Inn, till every telephone in this broad land will be

connected by a network of long-distance lines to

every city, village, town and hamlet. The continued

use of inferior apparatus will mean unreliable serv-

ice, poor transmission, expensive maintenance and
a final discarding of the original installation, at a

great loss, and, worst of all, dissatisfied subscribers.

I feel sorry for the Independent interests when I

see this inferior apparatus being installed in ex-

changes that are being newly equipped, for it means
a loss of prestige.

It is true it is difficult for the Independent tele-

phone companies to select the best apparatus, for,

as a rule, their experience has been limited to the

use of apparatus that was furnished them a few
•ears ago. Another reason is the unparalleled

strides that have been made in telephone manu-
facuring within the last few years. They have
been accustomed to the old magneto drop
board, which is undoubtedly a thing of the past,

in exchanges of any size. It is the opinion

of the writer that, in any exchange of over too sub-

scribers, where suitable arrangements can be made
tor current, the only thing to install is a central-

energy, lamp-signal board with double supervision.

This style of board saves an operator a great many
moves, such as restoring line signals and cutting

in on subscriber's line to inquire if party answered,

or if they are through talking, for with double su-

pervision she can tell at a glance whether the called-

for party has answered, or if the conversation is

finished.

Wherever an exchange requires three or more
operators a multiple board should be installed, for

when transfers are used they impede the service

and add permanently to the operating expense. On
a large transfer board you almost double your work.
for nearly every call has to be trunked to a second
operator, while with a multiple board each operator

handles her subscribers' calls direct, without assist-

ance. Another distinct advantage of the multiple

board is that one operator in the evening and on
Sundays can sit at one position and answer all

calls through the multiple. In this way, with double

supervision, she has control of the entire board.

I do not doubt that some of you are of a different

oninion, hut I will endeavor to show why this class

of apparatus is superior. It gives better service.

It is cheaper to operate: First, because it requires

fewer operators ; second, because it dispenses with

hundreds of local batteries, scattered over miles of

territory; third, it does away with an expensive
piece of mechanism, the generator, with its cog
gears, shunts, commutators, etc., which arc a con-
stant source of wear and tear; fourth, in eliminating

the generator and batteries the number of inspectors

can be reduced, which is no small item.

The following figures will give some idea of the

saving in the cost of current for an exchange of

1,000 subscribers. 'Talcing the cheapest form of bat-

tery, which is the dry cell, at 15 cents each, and
using two cells per telephone, which is modern
practice, it gives a cost of 30 cents per telephone.

Allowing tin' battery a life of one year, which is

more than the average, we have a cost of $300 per

year, or $2.; per month, for the t.ooo telephones.

In one of our central-energy exchanges of some-
thing over 1.000 subscribers I find the average cost

1 ill current for operating line signals, supervisory
signals, and all current used for talking amounts
to, approximately. $6.50 per month, which is about
one-fourth of the cosl for current for operating the

same size system with local batteries, to say nothing
of the additional cost of labor for renewal and main-
tenance.
From a number of monthly reports of trouble

covering both common-battery and magneto type ex-

changes, I find (bat the number oi ca es of trouble

at the subscriber's instrument is from two to four
times as great for local-battery plants as il is for

common-battery plants. With one of the latest types

1. Paper read before the Independent Telephone Association
at Buffalo, N. V,. on June 13, 1901.

1 1 central-energy telephones the trouble at the sub-

scriber's station i minimum. There
is practically nothing left but ihe transmitter, re-

ceiver and signal bells, and iii

to day by si ime oi oui b I manul
eliminate the possibility of trouble. This, coupled
with accurate and scientifically constructed appa-
ratus at the central office, gives ihe ideal system, and
it is only v. tcm that we can give the

bcsl service. It i often remarked that ii requires

better line construction for common-battery p
which is true to a certain extent, but any good line

will work well with t n battery, and in

cases this system is worked on a common n
Telephone men are beginning to realize the im-

portancc of good lint construction, especially when
they sec the great difference in the expense of
maintenance between well and poorly constn
bins. The Bell Telephone company's plant in St.

Louis, in whose employ the writer spent several

months in different departments during the building

of its new common-battery exchange, offers a

example of first-class construction. In building

exchange the company was extremely particular that

every detail be carried out in the best possible man-
ner.

It seemed at the time that it was a waste of
money, but I have since realized that it was money
well invested. The entire system was put in so

that it would stand the test of time. The interior

wiring was protected in every possible way: tele-

phones were placed on the wall in the most sub-
stantial manner; cable work and line construction
were unequal, ,1. As a result, the number oi cases
of trouble per telephone is less than that of any
other telephone exchange in the country. The
American Bell company of Boston has awarded
it the credit of giving better service than that

given by any other licensee company, and in the

.3, 910 calls; po ition .''
,; ; ;

etc.

Ibis chart is not imaginary, but one accui
compiled fi change of 1,563

and the number of tall- i -. slight

rs, which gi

tion calls pi

being operated by 25 opi

as prompt and efficient

i„. obtained by eight or nine 0| ith a switch-
board properly designed and ihe board cqi

by means of an intermediate

By tin- use of an intermediate board :.-.

with a multiple switch
line signal and answering jack may 1

front of any operator without changing the sub-
ne number. In this manner the

busy lines which arc generally located in front of
may be shifted, in pal

1 the operators who tly residence tele-

phones, and in turn some of the residence- telephones
-honid be shifted in front of the operator who has
all business telephones. In this way each operator
may be given approximately the same number of
calls for the 24 hours, which should be practically

2.000. This would mean that during her busiest
hi in she would answer, approximately. 25.0 calls.

It has been found, through hundreds of tests, that

ghth of the number of calls answered during
24 hours is approximately the number answered
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EXCHANGE SERVICE.

face of the strongest competition, I understand its

financial showing is very good, which would not
be possible with slighted details and poor con-
struction.

The telephone business stands to-day on a higher
plane than ever before. The Independent movement
has forced the Bell companies to put forth their

best efforts, and this in turn has stimulated the
Independent companies; but telephony is yet far

from its ideal goal. Look through the operating
rooms of some of the large Bell and Independent
companies and notice the number of idle operators,
while on the same boards there are operators that

have more calls than they can properly handle.
lew telephone men seem to have realized the im-
portance of equalizing the load among the operators;
that is. placing enough lines in front of each op-
erator to load each position properly. The accom-
panying charts, giving the peg-count curves, will

convey the meaning more readily and show where
thousands of dollars can 1"- sued in the cost of
operating by reducing the force, besides giving more
cfficii in service.

In log. 1 we have the load curves showing the
number of calls answered by each operator. The
numbers 1. 2, 3. etc. along the lion ;ontal line at the

top of the chart, designate the operators' positions,

The figures in the vertical column at the left des-
iln number of calls answered in 24 hours.

Ihe heavy black line, where it crosses the oper-
ator's position line, designates the number of
calls for that operator's position for 24 hours:
for example, the heavy black line, or index
line, CrOSSCS the line representing position No. 1 at

approximately 1040. which is the number of calls

answered at that position during 24 hours. Posi-

tion No. 2 answered, during 24 hours, 1,000 calls;

during the busiest hour. Two thousand E

hours, 250 of which are answered during the busiest

hour, is not excessive for any ordinary operator

:

in fact, there are many operators who are handling
busy positions that are answering considerably in

excess of this number. In one ease the writer knew
of an operator answering 52S calls an hour, and
in another case of a trunking operator handling
1.248 calls per hour. This is excessive, and can-
not be continued but a short time, but an operator

answering from 200 to 250 calls per hour on a
modern switchboard is not excessively busy, and
with good team work among operators, they can

give better than four-second service. Op,
with, tit exception prefer the busy positions, and
the operators who answer the fewest calls arc in-

variably the ones who give slow service.

Fig 2 shows the necessity of distributing the

business and residence telephones in front of the

irs. In this chart the vertical column shows
the number of calls answered per hour, and the

horizontal heading at the top shows the different

v board has all business telephones, while

B. C and D boards have about the same number
of each business and residence telephones, while

E board has all residence and farmer-line telephones.

Index Ime No. 1 designates the number of calls an-

swered by each operator during the hour from
eight to nine in the morning. The operator on A
board answered 120 during this hour, while the op-_

erator on I", hoard answered, approximately, halt

this number. Index line No. 2 shows the number
of calls answered from tt to 12 a. m., and during

this hour, the A operator has answered about half

what the E operator "answered. This, you will no-

fContinued on *<i^e
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An electric elevator with a sheer lift of 49S feet is

certainly worthy of careful attention. Such an ele-

vator has been satisfactorily installed in the Wash-
ington Monument and is described in this issue.

It is only two or three years ago that architects and
builders were doubtful of the expediency of putting

electric elevators in buildings of 12 stories and over,

and yet here is a lift equivalent to that in a building

of at least 35 stories. The elevator in the Washing-

ton Monument is designed to carry 35 passengers

and will no doubt long serve as an object-lesson in

eiectric-elevator service.

The dreadful accident by which 10 boys and one
man lost their lives by a single stroke of lightning

on Monday of this week, in the city of Chicago,

brings to mind, with appalling force, the awful and
mysterious power of atmospheric electricity. The
fact lhat the fatality did not occur on some lonely

plain but in a large city and, further, that it was
no lofty object that was struck but the abandoned
and tumbledown portion of a low-lying pier, adds

to the impressiveness of the affair. The boys were
huddled together in the confined space of their rude

shelter under the pier, with their bodies in close con-

tact, and of. the 12 persons in the enclosure, only

one escaped instant death. The worn planks of the

old pier, forming the roof of the boys' den, were
covered with sheets of zinc to keep out the rain

:

but it is altogether likely that the spot would have
been struck if the zinc had not been there. Light-
ning obeys no laws that arc known to the mind of

man. It simply demonstrates the majesty of the

Infinite and the relative insignificance of the crea-

tures who have made some feeble applications of

electricity in their industrial arts. Lightning rods

probably afford some protection on isolated build-

ings—how much is not known, but nevertheless

enough to cause the trained observers of the United

Slates Weather Bureau to advocate their use in

many cases. But how superb and yet how fearful

is the complete uncertainty of the track of the at-

mospheric discharge! Will human knowledge ever

progress to the point where electric storms may be

controlled? The thought is almost a presumptuous

one—but who shall say?

Waterpower, when developed without too great

initial expenditure, is unquestionably the cheapest

form of power for generation of electricity that

exists to-day. However, its greater cheapness as

compared with the cost of power supplied by steam

or gas engines is too often assumed without due

regard to the considerations entering into its de-

velopment. Theoretically, falling water, when it

comes from a constant supply and entails no fur-

ther expenditure than the wear of the transmitting

machinery, is the cheapest form of power. But in

many cases it is necessary to build expensive power

stations, and, with a variable supply, to construct

elaborate and costly retaining walls and reservoirs.

These factors, as well as others, which are sure to

enter into the careful and often extensive plans and

estimates for the original investment in large water-

power developments, cannot help but increase

largely the actual cost entailed by the operation

of the stations. Where the original outlay is heavy

or. more particularly where the power has to be

transmitted over long distances, the margin between

the cost of waterpower and steam power is grad-

ually reduced and may easily disappear altogether. It

is slated by an English authority (Mr. J. B. C.

1 thai electrical energy generated by falling

water costs more al Rheinfelden and Zurich, Switz-

erland, and al Buffalo, in Ibis country, than it would

cost in the South Lancashire coal country of Eng-

land, if generated by steam power in large units.

It is < ted that the actual charge for an

electrical horsepower per annum from waterpower

at Niagara Fall e ceed a con ervatively estimated

of teati power in large generating stations

in South Lancashire by $2.<jo. Of course, in the

agara Fall . the figur* are obtained from

actual prat ice; in the assumed situation in South

Lancashire they are estimated. Nevertheless, it is
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a fact that in all electrical transmissions of cheap

power there is a point, reached at varying distances,

beyond which it is cheaper to produce the power by
initial generation. It is the business of the engi-

neer to determine this point for his client in each

power-transmission scheme under discussion. So
many considerations enter into the problem that

no general rule can be applied; the conditions of

each particular case must govern.

Among the possibilities in the telephone business

is one which seems to have been overlooked very

largely by owners and operators of Independent

telephone exchanges throughout the country, and
which can best be designated by the term "auxiliary

service." The business and use of the telephone is

now becoming so thoroughly understood, and is each

day impressing itself so much more emphatically

upon the public in general, that there is hardly an

exchange in the country of any considerable size

which has not among its subscribers people who
would be glad to pay an additional rental for the

use of an interior system, where such are installed

by the exchange company, and kept in working

order and repair. One factor that has perhaps op-

erated against a general employment of this idea

has been the expense entailed in installing magneto
telephones for this purpose ; but there are to-day

several high-class, efficient and comparatively Jow-

priced interior systems available which an exchange

owner might install for his subscribers' use, and

which could be arranged to connect with "Central"

after the latter had been called up. Such "interior"

systems would not mean the outlay of any con-

siderable amount of money, and ought to pay a

handsome dividend upon the investment. The
principal reason that more interior systems are not

in use to-day in factories, office buildings and large

mercantile establishments is simply that the ex-

change owners themselves do not properly present

the matter to their subscribers. When it is con-

sidered that the cost of an installation of this kind

practically ends with the original installing price,

and that it makes no more work for the operator,

lineman or trouble man, a visit once or twice a

year for the purpose of renewing batteries being all

that is required, it certainly seems that the subject

should appeal to the average exchange owner as a

promising means of increasing revenues.

Some good advice was given to the North Caro-

lina Bankers' association by Richard H. Edmonds,

the editor of the Manufacturers' Record of Balti-

more, at a recent convention at Asheville. Mr. Ed-

monds' subject was "Industrial Potentialities of the

South," and he told his hearers that the South must

increasingly bend its energies to industrial advance-

ment. "If," said he, truthfully enough, "we esteem

the lawyer, the doctor or the professor more highly

than we esteem the man who can chain the lightning

and turn it to man's use, more highly than the

engineer who can open up the riches of our iron

and coal and gold mines, more highly than the

superintendent who can direct the whirling ma-

chinery of a cotton mill with its thousand opera-

tives, we shall fail to realize the value of brains or

understand that education does not consist alto-

gether in book learning." And again: "The atten-

tion of the South must be focused upon the fact

that in the coming years the men who are to domi-

nate and control this section in finance and in poli-

tics, in manufacturing, in the church and in the

school, are the boys who to-day are being fitted in

technical schools for managing its industrial af-

fairs." The South has made a tremendous advance

in Ibe last 20 years, but Mr. Edmonds is right in

saying lhat its future possibilities are still greater.

With cheap coal and iron and much unde-

veloped waterpower, the southern states should have

almost undreamed-of possibilities if the labor prob-

lem can be successfully met. In the coming de-

velopment electricity is destined to play an even

more important part than in the past. Much has

been and is being done in the electrical utilization

of waterpowers in Ibe South, but in the extension

of electric railways and telephone service that sec-

lion i, almost a virgin field, population considered.

is compared with the Nr.rlh and West. Electrical

manufacturers should not fail to foster this prom-

ising field by all legitimate means of education and

enterprise.
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Echoes of the Sheboygan Convention.

A brief rcpori of lasl week': convention of the

Northwestern Electrical associal al Sheboygan,
Wis.. was given in the lasi issui of the \\ < tern

Electrician, Mi the important business Iran

was recorded in this journal mi thai time; Inn as

is usual at the summer conventions of t hi > a

lion there wire several enjoyable aim'- ml Ecai

nit's after the adjournment of the closing bu

sessii "i

After dinner, ai the Lake View Beach Hot
Thursday, June 27th, the business ol the convention
having been concluded miring the morning -

bhebuygan s guests were conuueted across ihi held
to the -1 ting grounds, the courtesies "i which
had been cxtenaca by the local members of the club.

Incidentally 11 should be mentioned, thai tho
G. Gncr's "electrical lull of fare" al I'hursHay's

dinner created considerable amusement and much
favorable comment; "Grier's dinner was voted 1

greal success. Much amusement was afforded by
the shots made by those who handle a gun onci

ever} year, l.he hitting of one clay pigeon in even
ten shots was a signal for tremendous applause.
Prank McMasters carried oil the honors.
After the shooting match the entire convention

contingent tiled hack late in the afternoon to the

lawn of the Lake View Reach Motel to begin the

< Hympian games. As no contestant was in training

and all of the contests were without costume, it is.

perhaps, needless 10 say that no world-beating
records were made.

Following is a lisi of the winners of the various

events: J. W. Brooks, 100 yards; Frank McMasters,
cake walk; Al. Smith, long jump; 1 0111 fern's,

throwing hammer; G. J. Cadwell, throwing base-

ball; J. \V. Brooks, sack race; .Mr. Williams, rolling

barrel; Mr. Mcinema, potato race; Charles Mercein,
wheelbarrow race; A. W. Grahc. egg race; Mr.
Frankenfield, velocipede race and high lump: George
B. Foster, fat mens race.

As each contest was concluded the successful man
was handed his prize by Mrs. Debell. The prizes

consisted of various useful articles, such as pocket-
1 ks, silver flasks and other useful articles par-

ticularly adapted to the needs of electrical people.
'1 he program of the evening was carried out to

the letter. After supper all hands attended the

theater on the hotel grounds and enjoyed an inter-

esting performance under the direction of Actor-
Manager Lew Silvers. Miss Trixey Lewis (Mrs.
Silvers) was the lady star of the company and
won much applause by her skillful impersonation
of the Irish cook.

Between the first and second acts a surprise was
given the convention by Secretary Mercein in the
presentation of a loving cup to Western Manager
James Wolff of the New York Insulated Wire
company. Ever since the last mid-summer conven-
tion of the Northwestern Electrical association,

many of those who had enjoyed the meeting at

Waupaca had felt that Mr. Wolff deserved some
Lubsfantial recognition of his efforts as the "famous
imprtssario" and manager of the Northwestern min-
strels. In a neat little speech from the stage Mr.
Mercein presented the cup to Mr. Wolff. The re-

, i] 1, nt was then called on by his friends in the

an. hence for a reply, and in a few cleverly expressed
remarks thanked the delegates for the gift and
pledged them that he alone would not be the first

and "iily one to enjoy the beautiful loving cup. It

: needless to say that later the cup was Idled to

overflowing, and with generous hospitality.

Between the second and third acts came another
surprise in the carrying out of the plan that had
beet skillfully worked up by Messrs. Upham and
McMasters. T.hc appearance on tin stage of the

"Monks al the Well" was the signal for great ap-

plause. Messrs. Upham and McMasters' act oc-

cupied only a few moments. Inn it was a hit from
-tart to finish. Credit should he given, loo. 1,, \h

Silvers for the skillful manner in which he "made
up" these two recently added members of his com-
pany.

On Friday morning the delegates were taken
a trolley car ride to Sheboygan Falls, about four

miles wesi of the city, ami were there entertained

by Mr. and Mrs. Debell. Reluming about noon the

party was landed at the Elks Lodge in Sheboygan
and given a luncheon under the toastmastership of

Secretary Mercein. There was oratory in abun-
dance. Al 5 o'clock the majority of the party

took trains for home. Incidentally it should In-

slated that .100 much credil cannol he given to

Presidcnl Debell ami Secretary Mercein for the

preparation of the series of entertainments that

made so pleasant the midsummer Northwestern
convention of 1901. Il was evident from the siari

that these gentlemen had left no stone unturned to

make everyone have a good lime, and the coin

plimentary remarks heard on all sides should be a

Source of gratification to them.

Perpetual Franchise in City Streets.

Chancellor Cook lias decided that the Nashville

tTcnn.) Railway company has a perpetual ownct
ship of the streets of Nashville. On the ground

that the consent of the city to a transfer of fran

eliises had never been obtained, as required by law.

suits were instituted to obtain a revocation of the

charter of the company. The chancellor held thai

the consent of the city was not necessarj

OBITUARY.

Albert L. Johnson.

Albert L. Johnson, a prominent

manager and owner, died suddenly on

of July 2d ai his residence al Fori Han
lyn, X. Y. I he 1: f Mr. John-

affci ion of the :

lie had heen confined m his house by dim f,,r three

l,ui was not thoughl to !» seriously ill, and

I came suddenly.

"Al" Johnson, as he was generally known, was a

11 1 of Tom I. John--, n, mayi eland.

Hi |o . of a n his career

driver on a street car. Commencing their op-

erations in Indianapolis, the Johnson hroihers went

to X,w York city in the early 'No's and bought the

Brooklyn street railway line. The line was extended

until it embraced 30 or 40 miles of track and it was

connected with the lines of other roads, under the

nanii of the Cleveland electric railway. Mr. Albert

Johnson was later interested in acquiring traction

properties in Detroit, Cleveland and cities in New
Jersej ami Pennsylvania Allentown, Pa., was the

center of his operations in Pennsylvania, and his

development of the Lehigh territory was considered

well-nigh perfi ct.

Mr. Johnson's recent operations in the East have

attracted considerable attention because of his an-

nounced programme of connecting New York city

and Philadelphia with trunk trolley lines. He and

his business associates have already acquired a

number of branch lines in New Jersey and Pennsyl-

vania. According to the published programme, it

was Mr. Johnson'., intention to furnish rapid transit

between New York city and Philadelphia, and a

fare cf 40 cents between the two cities was dis-

cussed by those interested. The terminal systems

in the two great cities were to be made the basis

for three-cent fares within the city limits of New
York and Philadelphia.

One of the principal characteristics of Mr. John-

son was his loyally to his employes, among whom
he was very popular. It is said that in his 25 years

of railroading he never had a strike. Besides his

brother. Tom L. Johnson, and his mother. Mr. John-

son leaves a wife and four children, all of whom
were with him at his death.

pany formed in that city. Hi

and retained that position ui.

ric Light

pany from il

clubs and ila- Boston Athlcl

or of the American Pneumatic S-

pany. He
The funeral

icii to Mount Auburn

James D. Randall.

Captain James D. Randall, president of the South-

ern Independent Telephone association, died at his

home in Memphis, Tenn., on the morning of June
21st. after several weeks' sickness, and was "buried

in Ehnwood Cemetery, Memphis, on June 22d.

Captain Randall was for 17 years a steamboat

captain on the Mississippi River. For the last 17

years, however, he had given his time exclusively

to electrical pursuits, especially in the telephone line.

In 1SN4 he entered the field of Independent telephone

with the Pan-electric Telephone company. With 12

other citizens of Memphis he purchased the rights

of Tennessee, at that time. After organizing the

stale company, Captain Randall had the Memphis
Pan-electric telephone company chartered, to op-

erate in Memphis, and he was elected secretary-

treasurer and manager of the companv. On ac-

count of litigation with the American Bell company
the Pan-electric Telephone company was compelled

to cease operations shortly afterward. Captain

Randall, however, continued in the telephone wairk

and later constructed exchanges ai Tallahassee, Fla..

Jonesboro, Ark., and Greenwood. Corinth and Holly

Springs. Miss. He sold telephones and switchboards

in several towns and for private hues in the South.

Tie also made several valuable improvements in

telephones. Captain Randall took an active pari in

organizing the Southern Independent Telcpho

sociation, of which he wis elected president, an

office which he held until his death.

C. W. Bolton, secretarj of the Southern Indc-

pcndcnl Telephone association, sp i: ,king ,u the death

,,f Captain Randall, says: "Captain Randall was
a man in the true meaning of the word, ami a true

friend, a good citizen, a good husband and a Christian.

The electrical world, especiall) telephony, has

valued friend and colal :i It will he hard to till

his place, lie has done more to build up the South-

ern Independent Telephone association than any
tie: member. \ g 1 man has gone to rest, and
we will sadly miss him."

BOOK TABLE.

The "Engineering" and Electkic Traction Pocket

Book. By Philip Dawson. 1901. L
gineering. New York : John Wile;

Sccoi revised and enlarged. Pp., xlvi.

1,305. 4 by 7 inches, witii over 1,300 figures and

947 tables. Price, in moroc
Although styled by il

ompilation of engineering information, with its

1,300 pages, forming a book two inches in thickness.

will be found rather cumbersome to carry in the

Hut what the book lacks in p

more than offset by the wealth of descriptive matter,

illustrations and tables which it contains. Ti

edition, published less than t\-

ably the first effort to combine, with m
-. the civil, mechanical and electrical

data relating to electric traction in a convenient

form. "That the first edition should have been

exhausted so rapidly." says Mr. Dawson, in his

preface to the new edition, "would seem to indicate

that the work filled a want."

The new edition has been carefully revised. The
material i- classified under 12 sections, and the

ireated are divided a- Track ma-
terial ami construction, return circuits and bonding,

hue- and feeders, steam engines, steam boilers, elec-

tric generators, switchboards, building and m
laneous. storage batteries, surface and condu
terns, rolling stock and motors, testing and testing

instruments, and efficiency, maintenance and d

n. Two ne.' 51 have been added,

one on gas engines and gas prod'- ne on

tite use of electrical energy in factories and work-
shops. In an appendix are given conversion tables

of English and foreign weights and measurements.
Although the handbook- deals fully with English

customs and engineering practice, it stems to contain

the best of information that could be gathered from
American sources. Acknowledgments are freely

made of 1 uotations from the columns clinical

and from leading writers. The illusir

form a very valuable feature of the work. T

an index covering to pages, there are

tents, tables, illustrations, bibliography, etc.. that

add greatly :>' 'lie case of referring to

topic. All in all. this work is one that will be

invaluable, not only to the electric-traction engineer.

1 all branches of the engineer

Comparisons of Chicago Elevated Roads.

of the financial and op.

of the Chicago elevated railroads are given in the

. 'ne tabic. T1k Mctn >pi ilitan -
: d

include rentals and tax

while tlie South Side company does. The amount of
- 1 eet company's c

known, as it has ;, which
is unknown. 'The Northwestern'-
nine months.

politan Street western
1 "L

1900 milemra 3;
O.p'lal liability per
mile -

Fixed capital asset.

rnioKS
on

I U L','

N. 1 oarninKS .-.:.:

Balance (01 siock .

Percen .on
pret,' i

S. S. Sias.

Samuel S. Sias, treasurer of the Boston Electric

Light company, died at his residence in Cambridge,
Mass, on June 26th. Early in February he had a

slight shock ^\ paralysis in his office and gradually

fail, d until his death, his illness being

Pan-American Electric Fountain in Play.

The electric fountain in the North Bay at the
Pan American Exposition has finally

after many vexatious delays. In

initial performance of the fountain on
of June -Mill, a press
tricity ami hydraulics have lent their h,st to the

position and it has all that thai word imp'

.grandeur and magnificence and d
The water pouring from till

atural

in the exfoliate quale,

j

blue, red and white light,

drops to resemble in turn
tttrquoi n.ls."
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DEVELOPMENT OF THE TELEPHONE FIELD.
Judge Thomas Becomes President of

the T. T. C. Company.

Perhaps the greatest movement yet attempted in

the Independent telephone field was put on its feet

on Friday of last week, when Judge James M.

Thomas of Cleveland, Ohio, accepted the presidency

of the Telephone, Telegraph and Cable company of

New York, with the distinct agreement that it would

be a fight to the finish with the opposition and that

the company would not combine with or sell out to

its competitor. Judge Thomas, who has won dis-

tinction in the telephone field, has been considering

this matter for some time, and had determined not

to accept the position unless it was under circum-

stances and conditions that would enable him to

maintain the position that he has taken all along,

and that is that the Independent telephone movement

could and should be made to eclipse anything ever

seen in the telephone line before. Of the determina-

tion of the eastern company to this end he now has

the assurance and has consented to take the lead.

In connection with this move, two other companies

vv
JUDGE JAMES M. THOMAS.

have been incorporated which will have to do with

the extension of the Independent long-distance serv-

ice, and in conjunction with the United States Tele-

phone company, will work out the plans laid

some time ago. The Interocean Telephone and Tele-

graph company, with a capital stock of $2,000,000,

was incorporated at Albany on Friday, June 28th,

by Cleveland and New York men. The Cleveland

men are Charles H. Stewart, Joel Fuller, Kern F.

Gill. Charles B. Stowe and Burt Hubbell. W. T.

Morris of Penn Yan, N. Y., and Harry K. Brown of

Hornelisville, N. Y., are the others. They will form

the first board of directors. The company will build

and acquire lines to connect the New England states,

New York, Buffalo, Pittsburg, Cleveland and Chi-

cago with the West. It will connect with the United

States lines at the Ohio line.

Papers have been sent to Dover, Del., for the

incorporation of the Consolidated Telephone and

Telegraph company, with a capital stock of $10,000,

and this also will be in the hands of Cleveland men
principally, although others are interested. John

Sherwin, W. H. Price, Richard M. Parmely, E. G.

Tillotson, Joseph Kraus, Luthur Allen, James M.

Thomas, H. D. Critchfield, A. G- Tame, B. G. Hub-

bell, K. F. Gill, J. H. Fuller, C. B. Stowe and C. H.

Stewart, all of Cleveland, will be the principal hold-

ers of stock. This company, like the Federal Tele-

phone company of Cleveland, will finance the smaller

companies, but will not operate exchanges. It will

foster the growing Independent movement in every

way possible in the eastern section of the country.

It will not interfere in any way with the Federal

company. The Interocean will build only long-

distance lines. The Telephone, Telegraph and Cable

company will look after the business in New York
and Boston, and will develop the long-distance serv-

ice in New England. It has a capital stock of $31.-

000,000 and is fully equipped to perform the task

that it has set for itself. With Judge Thomas at

the head, it may be assured that the work will be

energetically undertaken.

directors of both the new companies will hold

meetings in Cleveland within a day or two, when.

the organization will be completed and plans will be

discussed. While they are separate companies in

the true sense of the word, they are formed for

mutual interests and will work together as one big

organization. In this way they will be in position

to accomplish what could be done in no other way.

James Milton Thomas is perhaps the best-known

figure among the Independents in the telephone busi-

ness. He is a lawyer by pn graduate of

the Ohio Wesleyan University and 43 years of age.

His home town is Chillicothc, Ohio, and for several

years he served as probate judge of his county. He
became interested in the local Independent telephone

exchange, and as his ability was recognized by his

fellow Independents, he gradually relinquished his

legal business and gave his entire time to telephone

interests. He has been president of the Independent

Telephone association since its organization and for

the last year or so has been general manager of the

important United States Telephone company of

Cleveland, Ohio. Judge Thomas is a man of much
ability and of suave and courteous manner. His se-

lection as president of the Telephone, Telegraph and
Cable company will go far to convince western tele-

phone men that that company is to become an
important factor in the Independent field.

Telephone News from the Northwest.

Work has been started rebuilding the exchange
of the Waushara Telephone company at Wautoma,
Wis., which was recently burned out.

Charles F. . Leland has been granted a franchise
at Carlton, Minn., for a local exchange.

L. M. Davis has ordered materials for the con-
struction of a telephone and electric-light plant at
Alinot, N. D. He expects to have the system com-
pleted and in operation by September 1st.

The Forman Telephone company will build a 30-
mile extension of its line from Wahpeton to Dwight,
N. D., and Farming, Great Bend and Hankinson.
The strike of telephone linemen at Duluth, Minn.,

has resulted in cutting of wires and of cables. The
strikers deny that they are guilty of the work.
The Murdock-Carlson Telephone company has

been granted a franchise in Murdock, Minn.
The Twin City Telephone company has had plans

prepared for a handsome new central exchange
building in Minneapolis, to be erected at Seventh
street and Third avenue South.
The Rocky Mountain Bell Telephone company

plans to construct a line from Billings, Mont., to
Rock Springs, Wyo., a distance of more than 300
miles.

The Oakville Telephone company of Oakville,
Iowa, has discontinued all connections with the Bell
company, and now connects with the Mississippi
Valley Telephone company at Burlington, Iowa.
Robinson & Wilson of Washington, Iowa, plan

the erection of four lines of telephone through the
rural districts.

A farmers' line is projected between Wall Lake
and Carnavon. Iowa.
The Iowa Telephone company is taking bids for

the erection of a handsome new exchange building
at Davenport. Iowa. The building is to be com-
pleted by September 1st.

A rural company has been formed to build a line

from Clarinda to Page Center, Iowa, thence to York-
town.

The Ottumwa Telephone company has begun work
on an extension from Ottumi"a to Batavia. Iowa.
A line will also be built to Eddyville.
The People's Telephone company of Madrid, Iowa,

has been formed, with $ro.ooo capital stock.

Indiana Telephone Items.

During the recent electrical storms throughout' the

state the telephone systems were damaged consid-

erably. At Greenfield, out of the 21 toll stations com-
munication was cut off from 18, and over 200 tele-

phones in the city were burned out. At Clarkshill

much damage was done to the telephone lines, and
at Orleans lightning burned out 104 telephones be-

longing to the Hoosier Telephone company.
Iwo hundred and fifty rooms in the Denison Hotel

at Indianapolis will soon be equipped with local and
long-distance telephones. A contract has been
awarded for them. An exchange will be established

in the hotel office and a day and a night operator

will answer all calls. It will be possible for the

guests to telephone from their own rooms to any
part of the country. This is the first telephone sys-

tem of the kind in Indianapolis except the Columbia
Club. Hotel English will also put in a similar sys-

tem.
The Central Union Telephone company has filed

a petition in the United States court praying for a

temporary injunction to restrain the city of Peru
from removing the company's poles from one of the

public streets of the city. The council of the city

of Peru had passed a resolution ordering the Central

Union company to remove its poles from Broadway,
one of the principal streets of the city.

As a result of the conference of the managers
of Independent toll-line companies of Northern In-

held at Wabash, the New company of Indi-

anapolis will at once begin the construction of a

through copper wire from Indianapolis as far north

as Wabash. The wire, it is said, will be the largest

used on any long-distance line in the slate, and will

be devoted exclusively to messages from Wabash
and points north. Arrangements will be completed
1., make Waba h the principal switching poinl for all

the Indcpendenl toll lines in Northern Indiana, and

facility is to be provided for the best long-dis-

ervicc to Indianapolis. Nearly a dozen man-
agers of toll companies have agreed to build their

lines to Wabash. F-

Telephone Rates in Chicago.

Much has been said lately concerning the rales

charged for telephone service by the Chicago Tele-
phone company. Many subscribers regard the rates
as extortionate. E. W. Zander & Co. are reported
as saying that the telephone company recently noti-

fied them that they must consent to one of two
things—either have their telephone replaced by a
long-distance instrument at an increased cost of $50
a year or have the number changed to some figure
over 10,000. As the firm in question had a large
amount of stationery on hand with its telephone
number printed on it it concluded to pay $50 a year
more to retain the old number. After experiencing
considerable trouble v/ith the new instrument and
after making numerous complaints to the company,
Zander & Co. were informed, it is said, that no better
service could be had unless they placed another
trunk line in their office. This meant another in-

crease in the cost of service, but the firm finally

agreed to it. And after all, the Zander telephone
number was at length changed, which necessitated
the reprinting of all the concern's stationery. Not
unnaturally, Zander & Co. favor the granting of a
franchise to a competing company in order to ob-
tain better service at a smaller cost.

There is, of course, another side to the question.
Mr. A. S. Hibbard, the general manager of the Chi-
cago Telephone company, defends the company's rates
and explains the range of prices by which instru-
ments can be used by patrons at a cost of from five

cents a day to $175 a year, according to quality of
service. Mr. Hibbard contends that instead of an
advance in rates there has been a constant decrease
since 1S96. In the last three years the average an-
nual rate paid by the telephone user has been about
$35, he says. The company has during the last two
years erected six exchange buildings, and the appa-
ratus installed has been of the most modern and
complete construction. Mr. Hibbard is reported as
saying that the number of people in Chicago who
pay a higher rate than $125 a year [the maximum
rate required by the company's charter granted in

1889] is very limited and includes the heaviest users.
who get more for their money than any other class.

Alderurn Jackson introduced an order at the
meeting of the City Council on July 1st, calling at-

tention to his claim that the Chicago Telephone com-
pany is charging rates for telephone service in ex-
cess of the schedule filed with its ordinance of
January. 1880. The ordinance, which went over,
under the rule, directs the corporation counsel to
investigate what legal right the telephone company
has to charge its subscribers in excess of the
scheduled rates.

NEW COMPANIES.
The North Parma (Mich.) Telephone company

has been incorporated, with $5,000 capital stock.

The Lima Telephone and Telegraph company has
been incorporated at Lima. Ohio, with a capital

stock of $150,000.

F. K. Allen, E. J. Kellogg, W. S. Thompson and
others have incorporated the Craig Telephone com-
pany at Craig, Mo. Capital stock, $1,000.

William Skine, Earnest Stadel and Rudolph Ditt-
nier have incorporated the Jo Daviess County Tele-
phone company at Elizabeth, 111., with a capital

stock of $2,500.

The Country Home Telephone company, Chicago,
has been incorporated, with a capital stock of $100,-

000, by Albert A. Peterson, Edwin T. Manzer and
W. E. Lombard.

A charter of incorporation has been issued to the

Mississippi Telephone company at New Orleans, La.
The purpose of the company is to build and operate

telephone lines between Meridian, Miss., and New
Orleans, La. ; between Jackson, Miss., and Mobile,

Ala., and from Laurel, Miss., in a northerly and in

a southerly direction.

The City Council of Rockford, 111., recently granted

a franchise to Bills & Wortham to construct an In-

dependent telephone exchange. These men agree
to pay to the city a certain per cent, of their annual
receipts. They have made a reduction in the rates

of the Bell company and are meeting with unex-
pected success in getting business.

The Commercial Telephone company has been

incorporated at San Antonio, Texas, with a capital

stock of $500,000. It proposes to build 1,100 miles

of toll line, extending from Houston to San An-
tonio, Galveston, Orange, Dallas and Fort Worth.
The officers of the company are: President, H. M.
Audrey; vice-president, Z. B. Campbell: secretary,

C. H. Roscr.

About half the work of rebuilding the Inde-

pendent telephone line between Marysville and Mil-

Eord Center, Ohio, has been completed. A new set

-
I poles, to carry six wires, is being erected. One

pair of wires is for the Milford Center line, an-

other for the line 10 North Lewisburg and the third

pair will be for the exclusive use of the fanners'

line along the route 10 Norlh Lewisburg. George

I'. Zwerner has charge of the work.
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American Electric Telephone Com-
pany's Pan-American Exhibit.

The beautiful exhibit of the American Electric

Telephone company of Chicago al the Pan American
Exposition is located in the northeast section of the

Electricity building, occupying one of the hand-
ionn 1 and most elaborate pavilions on the grounds.
1 he space occupied is in the .shape of a half octagon,

giving an opportunity for displaying every cornel 1

the pavilion to the best advantage. The- accompany-
ing illustration gives a good view of the general

di sign and the many telephone devices and appa-
ratus on exhibition.

Jn llie immediate foreground of the picture can be

seen one of the company's standard power boards,

furnished with its central-energy system. On the

Tennessee marble board are mounted ammeters and
voltmeters with selector switch, an 1-T-E over and
underload switch, main - line switches, battery

switches and starting and regulating rheostats, mak-
ing a handsome piece of apparatus. The dynamotor
is a 7.5-kilowatt, direct-coupled Roth machine, trans-

fi rining from 500 volts at three amperes to 60 volts

;;i J5 amperes. The telephone ringer is shown im-
mediately behind the dynamotor. It gives alter-

nating and pulsating currents, and is provided with
ili< American company's new automatic machine-
ringing attachment.

In mediately adjoining the power board is shown a
100-line Bell-style switchboard, finished in hard oak.

The construction is such that the board is said to

give the highest rapidity of operation and perfect

service. A 300-line, metallic, cross-connecting board

tractivcly displayed. A num
nicely finished d are prominently

show n.

Attractively displayed on the wall
i

. line of ti !• phot

particular

1 tii ing much attenl

3 1 d ntral-encrgj arc fin-

: 111 .-unique i,,ik, cherry, walnut and other dc-

h ids.

11m- entire design and construction ol thi

pany's booth were done undi

S. j. Bear, general western agent for tin company,
'a1i>. also designed and executed thi American cx-

hibit at Omaha, and who is now in charge of the

exhibit, extending to all visitors a cordial invitation

to accept of the hospitality of the reception parlor

on the second floor, where comfortable chairs and
settees are provided. From this balcony a vet

general view can be had of the interior of the Elec-

tricity building, including the American company's
large electric sign. 25 by 30 feet in size. In the

construction of this sign 523 four-candlepower. 20-

volt, incandescent lamps arc used, while 232 various
colored lamps are necessary to the proper illumina-

tion of the pavilion.

TELEPHONE MEN.

W. E Doolittle, secretary and general manager
of the Sterling Electric company of Lafayette. Ind..

AMERICAN ELECTRIC TELEPHONE COMPANY S PAN-AMERICAN EXHIBIT.

is seen to good advantage back of the dynamotor,
while a 100-line American express board, finished

in an elaborate manner, makes an interesting addi-
tion to the exhibit. The 500-line Burns combined
heat coil, lightning arrester and terminal heads
placed in the center of the wall attract much atten-

u< .11.

In the showcase, facing the main aisle, is displayed
a complete line of the smaller parts and accessories
inuring into the construction or operation of tele-

phones and switchboards, comprising the company's
new No. 41 desk set. in a variety of finishes, to meet
the varying tastes of customers. A number of new
American receivers, without binding posts, and in-

sulated connecting cords, show the great advance
made in this necessary adjunct. Multiple apparatus
1* displayed in sections showing the mechanical con-
st ruction and design for magneto-call, common-bat-
lery and central-energy systems.
A new device attracting much attention is the

American-Samson live-bar generator, with improved
self-contained switch hook, mounted on a metal base,

This mounting is said to make it impossiblt for the

generator to gel out of adjustment, as is ..den the
case when the parts arc mounted dircctlv on u 1

There is no connection through the lever joint, the
line connection being made through the main spring,
which acts as a switching device.

The display of individual lightning arresters an.

I

cable protectors is very extensive, and comprises
everything which is latesl and Inst in this line i

teniug and ringing keys, of different styles and de-

signs to suit the requirements of engineers, are at-

spent Thursday of last week in Chicago, on his

return from La Crosse, where he had been attending
the Wisconsin Independent telephone convention.
Mr. Doolittle reports his business to be in a most
flourishing condition.

Charles A. Timberlakc of Indianapolis died at his

father's home on June 27th. Mr. Tinlberlake was
an electrician of promise. He was for several years
with the Central Union relephone company, and
later with the New relephone company as wire chief.

mi which position he remained until last March when
he accepted a position as superintendent of the

Eureka Electric companj of Chicago. Hi
in In- new position bill .1 few months when he was
attacked with Bright's disease, winch occasioned
his death.

E. D. Trowbridge has recently bi lied as

general manager of the .Michigan (Bell) Telephone
company, wil in Detroit. When the

Eric Telegraph and relephone company firsl

hold of the Michigan relephone company the state

was divided into half .• dozen the manager
of each reporting to Lowell, Mass. where the head-
quarters were located, and the state was tfici

cul up into a number o( concerns working indc-
ntly of one another. Later the number of

old districts was cut down to two, one with head-
1

! the other with hi

at Grand Rapids. Hie appointment of Mi
bridge apparently means that the whole state
he managed by one head.

Independent Telephone Development
East of the Alleghen

Auot
ephonc facilities came under

1 1, that her-

installed and in a

Luted. The first plants ..

u at any rate,

construction and poor equipment :

ever been received from the Bell c

under adverse circumstances, the plants held
own, and in nearly

the number of telephones owned by their ri

The people— the bu Md— were with tl

dependent companies. The Bell monopoly had
regarded their needs, charged exorbitant pr
inferior service and had cared nothing I

ies, so they were ready to well

which they firmly believed could only result 1:,

filing them. So, from the rery -'art, the cau
pendent telephony was made the cause of the

people. The results to-day amply demonstrate that
the people were right.

While our infant plants were struggling for ex-
were trying to bring ord

and carry out promises to the public they
encouraged and sustained in their efforts by
that floated across the Alleghanies from the giant

West, where earlier efforts had been instituted
along Independent telephone lines. Soon came
the glad news that at the reduced it

were giving the public the plants were pa;. ;

fair return to the This was all that
was needed to give impetus to the movement in
the East. Soon larger plants were installed and
the question of local toll lines was being
cussed and the problem of securing frail

for the large cities was undertaken. T;
many instances, was found to be an extremely
difficult task. A rival firmly intrenched, with
unlimited financial backing, threw every ol
in "ur way, but we worked steadily
instances it has taken three years to get a fran-
chise J. but, with a persistence and energy that
would not allow defeat and failure, the fight was
kept up until monopoly and corruption went
down before our just claims, and to-day the In-
dependents have a franchise in every lare,

except Washington, east of the Alleghanies. and
not only in the large cities, but in the bor
towns, hamlets and villages, at the
and leading farms, the tinkle of the call

telephone bell is heard everywhere, bring: |

Last so near together that we are ;:

Already the plans are prepared and the -

surveyed across the Alleghani
the Last with the West, and we hope
time the meeting of the next annual coir,

that Boston. .New York, Philadelphia and Balti-
more, and all surrounding territory will be
greeted by the trainman's cry : "

1 hi -

ittsburg and the West*' While much has

Bbeen accomplished in a very short tint-

still remains to be

^ome 01 our principal cities are fully built
oe are bunding—all are in motion*. L 11-

uer the splendid management ...f S. r_. Way-land
superb plants have been insta

and \\ ilkesbarrc, Pa., covering the Lackawanna
and Wyomii _ with an easy possibility
of 30,000 telephones in sight and -,000 tele-
phones now at work. Auemown, the center

i eli Telephone com] -11, with
of 5,000 telephones, with abou

1. has 1 splendid system, well bu
ped. Reading is being bunt, i

the lower Lehigh; the Overland of I g

reaching out its circuits for everything in
the Anthraci Con is embracing
in lower Luzerne, upper Carbon, the northern

.Aid counties S < and
Montgomery, now being rebuilt by li. S. W. Bru-

\cring all that section : '.lie 1

-ones are embr. e .

Chester. Lai S ylkill.

Northumberland, Montour and Columb
and the north and west branches of lie Sus

ncctcd <

s lines in even York an,!

nd is conn, c

glumes. Philadelphia, under the able management
A

of the finest plants in the world.
All oi New Jci -

I is up and
Every town in the state has an Independent
and they an
been installed al

York state. The United Telephone com;-. -

Pennsylvania covi
York siate. The Maryland Telephone and Tcli _

company has a splendid plant at Hakim
chain of Independent companies
along the Mian:
York city, the mcl nir laud, has

pet roa.i before the Indepenrie"! Tel
at Buffalo, \. Y.. tunc ir. 1901. Mr. Kline i

pt-.one man ol Haxleton, P.i
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from her lethargy, and we are promised in the very

near future a thorough complete service. The New
England states are falling in line, and new plants

are being constantly installed, and some very good

ones are already in operation. Boston, the Hub of

the universe, already has a finely installed system

and is enlarging and perfecting it.

So, we say to our friends from the West of the

Alleghanies that there is "something doing" in the

Independent telephone world east of the Alleghanies.

While local plants have been successfully installed

everywhere, except in the very few isolated instances.

We are beating our older rival on the general av-

erage at least of three to one, and I predict that in a

very short time the territory east of the Alleghanies

in Pennsylvania will have more Independent tele-

phones than the Bell has in the same state, both

east and west of the Alleghanies.

Now, while we are quite long on local plants, we

are yet a little short on toll lines, but we are trying

to remedy this as fast as possible. Already the In-

terstate Telephone and Telegraph company has built

lines in the eastern portion of the state of Penn-

sylvania, connecting up the entire eastern portion

of the state with some 14,000 telephones. It has its

terminal facing New York city at Trenton, and

traveling for 20 miles along the outer edge of Phila-

delphia, is ready to jump in and connect with the

first telephone installed there. The company con-

nects at Trenton with the lines of the State Tele-

phone company of New Jersey that extends from

Trenton to Jersey City. The Interstate company is

ambitious and willing, ready to contract with and

extend its lines to exchanges wherever needed,

ready to cross the Alleghanies and make the chain

comdete that shall unite the West with the East,

making a grand telephonic brotherhood ;
but to do

this successfully, it must have the contracts of all

the Independent companies along its path, as well

as their encouragement and good will.

The difficulty with the toll-line question, and the

obstacle that has so far retarded its progress, is

found on the inherent selfishness of humanity. We
have too many companies ambitious to control the

toll-line situation in the East, and it will take a

little time to reconcile the difference and brush awav

the selfishness. All this we hope will take care of

itself, because we believe that the fair-minded men
can meet and agree on what is mine 'and thine in

regard to the territory, and having so agreed, they

can pool their interests and bury their differences.

We cannot afford to fight among ourselves; we
should try to remember that we have a resourceful

opponent to oppose our every forward movement,

and that we must stand together if we would deserve

success. ^___
Trolley-wire Tests in England.

In a paper recently read before the Northern and

Midland Counties Association of Tramway and

Light-railway officials in England A. L. C. Fell

described the equipment of the Sheffield electric-rail-

way system. After mentioning the power-house

equipment, and speaking in detail of an oil sep-

arator used, Mr. Fell treated of the overhead-line

construction as follows

:

"The most important item in connection with an

overhead trollev system is to obtain the very best

possible trolley wire. During the last 18 months

copper-wire drawers in this country [England] have

greatly improved the quality of the wire supplied.

but there is still room for great improvement. We
have lately erected some patent wire known as

Phono-electric. So far, excellent results have been

obtained, the only disadvantage being that the con-

ductivity is only about 50 per cent, that of pure

copper, but it only means a little more copper in

the feeder cables to make up for the loss in the

trolley wire, and this is as nothing in comparison

to the benefit derived by having the number of broken

trolley wires reduced to a minimum. On the av-

erage, it was found that the Phono-electric trolley

wire gave about 50 per cent, greater tensile break-

ing strength and withstood about 2% times the

n breaking strain of good, hard-drawn copper.

The accompanying table gives the result of a com-
parative test made on hard-drawn copper and Phono-
electric trolley wire:

cided to increase its factory output and extend its

business generally. The fact that glass wool has
been almost entirely an imported product makes
this announcement one of considerable interest?

Sample.

OriEinal
Dimensions. Length.

Inches.
Elonga-
tion.

Inches

Stress Tons.
- v
-.a

Diam- Stc-
f;ter. (ion.

Total
Sq.
In.

"> 5
Woo

Phono-electric
0.324 1 0.082

10
10

o.35
0.23

2.97
2.05

36.22
21.S6

34-0
13-5

Manufacture of Glass Wool.

Sin" I has entered so largely into the

batteries, it is a matter of
', fraternity ti hal this

gularly manufactured in the United
irage-battery work.

<i more or in the

instance eminently suitable for the filtra-

and other liquids. The Glass Wool
for a mim-

duct almost exclu-

. how-
one con-

ily the entire output of the

compar
tery people and dealers in scientific supplies has

lately reached a ;
company has dc-

tice

the
one

Exchange Service.

[Continued from page 3.]

is a complete reverse from what it was during
hour from eight to nine, or, in other words,
operator is idle while the other is busy, and

vice versa.

In this exchange, with a proper switchboard and
(he load equally distributed, two operators could

answer all calls and give A No. I service.

From scores of peg counts, taken . among the

Independent telephone, companies, I find 10 and a

fraction calls per telephone to be the average. Tak-
ing these figures as a basis, it will require 200 sub-

scribers per operator to give an average of 2,000

calls for each position for 24 hours. This number
would be excessive if they were party lines, with

four or six parties on a line, or if they were all

business lines like we find in some downtown branch
offices, which have no residence telephones to re-

duce the average number of calls per telephone; or

in an exchange where a large per cent, of the calls

have to be trunked to another exchange, in which
case the trunking consumes more of the operator's

«<^-Li- .6 8:0 .,..
1-C

JBOO
Taoo

noo

3500
rtoo

5100 s
So00

*
\

+9O0 / L

\
4-tOO

±COO
*SOO _ _

4300
4200

4000
39tfO

J8O0
JTOO
360O
3J0O

J400

"I"

1
|
J
1

32.00

3100
2000
ZSoo
28oo
Ztoo

i.600

£5aa

2400
£3oO
tiao
ZIOO
aooo
1300
1600
1700

1600

tSoo

J-KXJ

IJOO

MOO
1 100

1000

9 20
BOO

000
J"oo

300
ZOO
100

1

...

'

T
t
I
\

:
]

1

1
5

r

FIG. 3. EXCHANGE SEKV.Cr.

time than is required where connections are

direct in the multiple.

Fig. 3 shows the number of calls answered per

hour for 24 hours.

A chart similar to any one of the three can be

easily made after taking a count of the number of

calls answered by each operator during each of the

24 hours. The calls may be tallied with a pencil

and paper, or by moving a peg from one jack to

another, or, best oi all, by using the tally register

made by James O. Benton of New York city.

The operating force of a large exchange is one

of its most important factors. If the operators are

well disciplined and courteous, the subscribers are

quick to notice and show their appreciation. Even
a second or two is noticeable to a subscriber when
awaiting an answer from Central, and on hearing

the operator call "number" in a brisk, clear tone,

with a rising inflection, it conveys the idea of disci-

pline: but if the operator answers with a falling

inflection and uncertain voice, it gives the opposite

impression. In fact, the operating force is nearer to

the telephone public and wields a greater influence

among the telephone users, than any other class

,.1 individuals connected with the company. It is

through the operators that we dispense the little

courtesies thai make our service popular.

A few weeks ago I was examining an Independ-

ent telephone exchange which was exceptional, in-

asmuch as it had over 100 subscriber,, but through

the careli ness .-11111 neglect of the manager, who
lived in another town, in maintaining the telephones

and outside construction, the subscription lisi had

been reduced to 25, and those 25, I am told, re-

mained ',n accounl of the courteous treatment they

received from the operator, who wa : certainly ex-

ceedingly kind and obliging to the subscribers. On
one day I vi ited this exchange I was in an-

NUMBER OF CALLS ANSWEKED PER HOUR FOR 24 H0U1S

made

other small city, and while talking over the tele-

phone situation with one of the citizens there, he
assured me that the chief operator of the Bell com-
pany at that place had done more than any other
20 causes combined to make the Bell company un-
popular. These two cases just cited certainly show
the importance of courteous operators. I remember
an instance where I reprimanded an operator, who
had formerly been with the Bell company, for speak-
ing cross to a subscriber. Her answer was, "Why,
Mr. Stanton, you ought to hear how cross the
Bell operators are, and you would not think we
were cross."

I prefer not to employ Bell operators. As a gen-
eral thing, they have some undesirable traits, which
become more prominent when they try to show
their importance to the "new company"—as they
term it. There is always an army of applicants
besieging a telephone company for employment, and
if you are any judge of human nature you will not
be long in choosing a list of girls who, with proper
training and appreciation of their efforts, will make
a very efficient corps of operators. There are few
managers who realize the great advantage derived
from the proper training of their operators.

As a general thing, an operator, after being em-
ployed, is given a seat at the switchboard beside
one of the old operators, and is told to watch the
other operators and learn what she can. In a short

time she commences to an-
swer a few calls, and from
that time on she is supposed
to be an operator. As a
matter of fact, she is far

from being one. She should
become thoroughly familiar

with all the rules and should
have their meaning ex-
plained to her. She should
be taught how to handle the

plugs with the left hand as
well as the right. Until she
can use her left hand as
easily and naturally as her
right, she is only half an
operator. She should be
taught how to answer two
and three calls at the same
time without interference.

It is only in this way that

an operator can answer
quickly and handle the num-
ber of calls that she should.
Walk through almost any

operating room, especially

that of an Independent ex-
change, and notice the num-
ber of wooden arms and
mallets that are in use; no-
tice the number of false

moves and untrained
voices ; and you will realize

that the company is spend-

ing unnecessary money. By
wooden arms I mean that

the operators do not use the

left arm any more than if it

was wooden ; by mallets I

mean that they are driving

the plugs in by the heel

of the hand, breaking the

tinsel of the cords, causing

a cut-out, which means un-
satisfactory service, besides

the expense of replacing

the broken cords. By false

motions I mean that the plug is picked up with one

hand and passed to the other, instead of being in-

serted with the hand in which it was picked up.

These are only a few points in which operators

should be trained.

The operating room should be conducted on a

merit basis and promotions made according to the

efficiency and courtesy of the operators. During
each month competitive tests should be made to

determine t he speed and courtesy of operators in

answering subscribers, and those having the highest

general average as regards speed in responding to

calls, courteous treatment of subscribers, obedience

to rules, promptness in reporting for duty and reg-

ularity of attendance, etc., should receive some sort

of promotion. Those who through these tests prove

to be unqualified for the position of operator should

be discharged. A form of promotion which I have

found to work well is to give the operator having

the highest general average the most desirable

hours, and those least efficient the night hours. An-
other reward of merit which works well is to rec-

ognize an operator's ability by giving her a small

raise in wages. I do not believe in giving an op-

erator a large raise in wages at one time, but to

encourage them and to show that their efforts are

appreciated by giving them an increase of, say, $i al

a lime. This may seem like a small amount, but a

girl will appreciate this raise as much as a man
would an increase of $5 or $10, and by giving a

small raise al each time you can reward their efforts

more frequently and thus gel better results. An-
other method which I find works admirably is to ar-

range each operator's merit standing, showing which

h: it, second, third, and so on, leaving a copy

in their recreation room. This starts a friendly

rivalry among the operators, which produces results

that cannol fail to make our service popular.
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Every large operating room should be pr< ided

over by .-in A No. 1 telephoni man, who is thoi

oughly acquainted with every detail of the bu mi

anil who realizes the necessity of prompt action

„, ii,, trouble dcpartmcnl and the proper disciplining

of the operating force. Last, but nol least, hi

should have the faculty of dealing with the tele

, ill. mi' public. There is no other business thai re

quires such an endless amount of detail and ever-

lasting vigilance. You are serving a criticising,

fault-finding public, who have all whims and fancic

imaginable, bul who appreciate and arc willing to

paj for firsl class service, and your success is

measured bj the class of service you give.

\\ ESI ERN ELE< 1 Rfl

The Latimer Clark Library.

trough thi gem of Di
Institute of 1

: Engl-

General Electric Switches for Remote
Control.

The convenience, desirability and frequenl neci

sily of controlling arc lamps, motors, groups of

incandescent lamps, etc., from central stations, or

.1 poinl at some distance from the installation, has

resulted in the production by the General Electric

company of a switch for a system of remote con-

trol.

The switches are so constructed that any number

I f them, up to 10. can be placed in series and op-

erated by a single-pole, double-throw -witch at

the controlling point. The central-station manager

mav have a number of customers who. on account

of cheaper rates, desire to purchase power only

during certain hours. I o

mei 1 such a demand this

s w i t c h is particularly

adapted, since one may be

installed at each point in

question, the light or power
being taken from the regu-

lar distribution mains.

In the case of a number
of large transformers

banked for power or light

distribution, the losses in

some of the transform-

ers may be avoided during

Whccll r. the Ann l
nsl iH' oi I

.,1 11 lasl 1
''ii mi ting, 1

uni inti

,,,11 ol what 1- unqui lionablj the largi t knov

lei 11.11 oi woi I. upon early science.

Ii was rcci ntly purchased from tl

the late Latimer 1 lark, F. R. S., M. [nsl C. E.,

M. Inst. I-.. F... who, 11 will 1»' n had

charge of the constrm lion ol tin ; annia

tubular bridge across Mcnai Strail and became engi-

1 both tiic English Electrii I'clegrah and

the Pneumatic Di pati 1 tpanie ;, and who,

his association with Sir Charles Bright, H

Charles Fordc, Herbert Taylor and britics

in the electrical cable field, aided in founding the

English Society of Teh-graph Engineer (now the

Institution of Electrical Engineers), of which he

became president in the year 1875.

The prominent connections which Mr. Clark al-

ways held 111 the scientific world gave him ei

• Hilary opportunities for acquiring early reports and

other literary material, besides autographs, photo-

graphs, etc., and he was fortunate in the pos ion

of means sufficient to indulge his early developed

taste for rarities, especially incunabula, before the

growing demand had set in. Some idea of the value

of early pamphlets even may be had wheat it is

stared that £20 was not an unusual price for him
I., pay for some special examples as far back as

10 years ago.

hi recent letters Mr. Clark wrote: "I have been

collecting everything I could find in all languages

for tr years In the line of pamphlets con-

nected with early telegraphy my collection is quite

unique, and comprehends 195 volumes Al-

though I still search catalogues. I rarely sec any-

thing that I have not gor f find

also that I possess in my library by far the

greater number of the very ancient works which
Barnabita has cited in his researches on Peregrinus,

so that I had a chance of consulting the actual works
as I read the references to them During
the first 30 years I was collecting, I secured every

II
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no. 10 B.&S. Flat Twin Cable

Fig. 1. 100-ampere Double-pole Switch. Fig. 2. 25-ampere SinRle

the light-load period by cutting them out and leav-

ing only a sufficient number to carry the load._ these

switches may be readily arranged to cut out first the

transformer secondaries and then the primaries.

If multiple arc lamps arc used for city lighting,

the lamps can he run directly from the main dis-

tribution circuit by placing one of the small switches

at each arc lamp, or bunch of arc lamps, and ar-

ranging all switches controlling certain portions of

the city in series.

fn Fig. 1 is shown a ioo-ampere, double-pole

switch with the cover open. Fig. 2 illustrates a 25-

ampere, single-pole switch. The switches arc fur-

nished with or without an iron box, as desired,

and the method of connecting is shown in the ac-

companying diagram (Fig. 3)' The rheostat is

placed in the circuit merely to limit the Bow of cur-

rent in case less than the maximum number of

switches is used with a certain potential.

For the outgoing wire. No. 10 P.. & S. Hal twin

cable is recommended, while for the common

return a No. 10 B. & S. single wire, or

either leg of the two or three-wire Edison sy tern

is permissible. If the switches are to be used in

connection with an alternating-current circuit, they

may be operated by the exciter current. 1" open

all 'the switches, the single-pole, double-throw switch

Is thrown one way for an instant only, and then

opened The switches are closed, by using the con

trolling switch in the same manner, but throwing

it in the opposite direction. The energizing currcnl

is necessary only while the switches are heme opened

or closed, and should not he left on for any length

of time.

For the purpose ol furnishing energizing currcnl

onlv while the hand of the operator is on the single-

pole, double-throw switch, the General Electric com-

nan\ has devised a special switch. Ihe blade oi which

is alw-ivs open, unless held in contact bv the attend-

ant. J'hc Spring in the heel of the blade and the

form of the contacl clips keep the blade open in

the normal position, thus preventing the current

from remaining on the controlling circuit for a

dangi ions length of time.

The Suburban Electric Light company of Oak-

land t'al .
has been incorporated, with $50,000 capital

stock, by J. II. Lawrence, W. Angus and W. Gregg.

pole Switch. rig. 3"

GENERAL ELECTRIC SWITCHES FOR REMOTE CONTROL.

electrical book thai was published in England (in-

cluding pamphlets), besides all I could hear of pub-

lished in foreign languages. I was so lucky, too,

in digging out the old books, that I can boast of

possessing nearly every English work on the subject

up to about 1886 or iSSS. after which they became
painfully numerous. I have all the very scarce and
interesting sixpenny and shilling pamphlets which

appeared when the telegraph first came into exist-

ence; they are now extremely rare. I have likewise,

I think, all the scarce old histories and treatises

on the magnetic needle by English and by foreign

writers, some very interesting.''

The better to judge of the value of Mr. Clark's

treasures, a selection is here given of a few of the

ancient works taken from the catalogues, prim to

J 700.

117::. Vlncentli Bi llovncensls. "Speculum Natural'?."
(Containing ihe earliest priulcd allusion to the polarity
mi the magnetised needle and i's use for the 1 urp is

hi' navigation.) VIncentlus was Bishop ol Bonnvais, and
wrote auout 1250.

1478, 1 190 and 1518. Sncrobusto 1.1. tlolywood) Of the
1490 edition, "Sphaerae nmndl compendium foe:IcIter In-

choat," '"ii tvw copies are known to hnve tin- diagrams
contained in the Clark example. The tun page w lent,

representing Astronomy enthroned mid attended by Ptol-

cmv and Trunin, is of extraordinary clearness.
L4S5, Alchabltlus "Llbcllns Isngoglcus do planelnrum."
1491, (Vlbertus Magnus. "De Aulmn, 1 n*i-i trcs, el in

tHilirlMll llbrl duo" rolin, black letter: »lso the 1513 "Dc
Naturn 1 'u" and the 1519 "... phllosophorum ma.
liinl dc mlnerallbns. I i 1 *

i-
1 .pii "

1 03 Flclnl, Marsllll "Dc Solo el lumlnae."
1510. Leonard!, Cnmilll. "Speculniu Lnpldum."
1615. Lulll. Rnymundl. "Arbor Selontine," nud also

tit.- 1541 edition.
1 1. "Polydorl Vcrgllll urblnatls do Inventor II ns rerum.

Libre tros
"

1618, QlnnvlUc, B. "Lc proprlfltnb e iles chores
iisn the 1519 copy which was nl om time the i

,:
'

Lord smart .it- Rol In sn \

LB20 Sollnus, containing the celebrated map ol P,

Aplanus, whereon the name 'America" Oral nppears
1522. si, Augustine. "Dc C vltate De!" Collo

pilars.

1527 Kami. s. "Trlompho «1l r.»-tinM
. . ,

per

scions fl nntural nu per I

curious work, containing the pretended answers
I'm -teller, (-< 72 «in''>tt"tis nil apparently calculated
.1,', ordlng i" asl rology.)

i:>ln. Homer, a nu -1 goi genus 1 opi

1351. Marhodeus. "EJusdem plctorll dc laplde molarl
carmen."

1532 Koebel, Jacob. "Astrolabll rteclaratln . . . non
modo nstrologls, inedlcls ..." With the appendix,
"Isngogc In Astrologlam."
1684, Pourbachlus, «;. "Novae thcorlcac ptanetarum."

Diagram of Connections.

covery about 1540, Pedro de Medina having !"•:! tb._-

otSeial examiner of pilots, ^t is Interesting as shi

iiif mouth "f Hi-- Spirlto Sauto Ihe MJsslsslpi

lands around the river and gulf of St. Law
isi 1 <•( Care Breton appears ns part of Nova So
and "f the mainland; ion Newfoundland is r- p

three Islands, divided from Northern Canada by a much
wider expanse "f water thai: th" actual str.iiis of Belle

Nl,. This is. however, a striking irtsi.inr. of the -

extent of Medina's geographical knowledge. 'Mi" River
Saguenay is shown at its entry unto th.' St. Lawi
which is' also a remarkable feature In so .:irly a map.

L557. Zw Ingero. "Scrutlnum magn
1558. Petrus Peregrinus. "De Magneto, seu Rota nor-

petul motus, llbellus." (This small .pmrt.' tracl of c
pages is the earliest known w.irk tr'.uin^* cspeclAlbj of

magnetism, and Is unquestionably the rat-, m.i

I55S Porta, .7. B. ''Maglac Naturalls." (This is the
tlrst edition of "one ol the m.>st celebrated works in th"
in-tni-v of science." rhere are, besides - -lervnt

editions in the library.)
1560. "Prodi, in primum Euclldls Elemcntornm llbrum

commentnrl."
1562, Talsnlcril, .To. "Opusculum pernetna

dlgnlssimum, de natura magnetls
iThls !•• tiie second publish" >i w->ik on

and contains Illustrated varieties in the form of the

pass phi library also possesses the editions of 1559 and
1560.)

1565. Dolce, Ludorlco. "Me I quail si tratta . . -

delle gemme."
1565. Cusa, NIC de. opera."

Nonius, Petri. "Opera . . . instruments arils

aavlgandl qulbus narla rerum astronomlcarnm
StocRler observes thai this trcatlFe, \\ht-b is an ampun-
cation of the 1537 "Tratati s das cartas dc marear,"

lustify placing Nonius among the most
gulshed geometricians of ills time.

1569 Dantl. E. "Tratfato doll' oso • della fsbbrlca

dell' Astrolohlo c del Plnnlsferlo . . .
'.sir

nomlcl." (Dantl was ihe tlrst maker -«f a -li.il suffl

[nrge to correctly T\ the eo.n!i a, and
nnstrueted th • large dial

Lalande In bis "Asi
lsI von nohcnhi Im

Is natura mysterlls ..."
i:.;i B - ' thcrmls. do aqunrnra nntora .

. . cum terris. Ignlbus, metallia . . -

rlnl Lcmnil Mwllcl . . . occults naturae
mlracnln."

:in. Robert. -'Hi" Ncwe Atti

talnlng a short dls<

, concerning tin- declynlng of th.- n-

therewith under the plalne of the horlson . . •

[S the t>rst edition. tor. from whi
facsimile was made describing Norman -

the dip "f the maguotlc needle. Ii Is the earliest

w.>rk on the magnet. The llbrnrj possesses also

ti-.n of 1596 and the
Samorano, K "Compendlo de la arte dc

. . "i mcteorl di Cesare Rao 6

sano cltta dl terra d'Otrauto."
agh, William. "A disconrs on the variation
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of the Compas or Magnetical] Needle . . . and is to be
jiimexed to the new Attractive oi' It. N. (Robert Norniant,

1EE6. Nijenere, Orlaisc fie. "TraictG ties chiflres . . .
'

15SS. Gallucius, .loa. Paulus. "Xlnatrmn inuncli et tern-

poris . . . geoj^rupliica nil navigationem . *

With plates of both hemispheres, the infernal regions,

etc.
1596. Bodino, J. "Universae naturae th eatrum. '

-1J597. Bartowe, William. "The Navigator's Supply."
("This very scarce old tract on navigation commences
vvith a full description of the compass.")
1599. Pancirollus. G. "Rerum memorabillum . . .

"'

15ii9. Wright, Edward. "Certaine errors in naviga-
tion."

1600. Gilbert, William. "De Magnete . . . et de magno
magnete tellure ..." ("Gilbert is justly regarded
as the founder of (he sciences of electricity and magnet-
ism. In the library will also be found the Gilberts of
J62S. 1633 and 1651.")

1600. De Sunde (I. e., Daniel Schwenter). "Steganolo-
gia and Stenographia." (Mr. Clark notes that '"Do
Sunde gives a more interesting description of the mag-
netic telegraph than any other writer. He calls the
attention of his correspondent by ringing the bells by
means of bar magnets. His needles are also moved by
bar magnets, and the letters are formed by one, two or
three strokes to the right or to the left, as in Cooke and
AVheatstone's system.")

1602. Blundevile, Thomas. "Theoriques of the seven
planets . . . and descriptions of Dr. Gilbert's two in-

struments for seamen finding the latitude."
1609. Kepler, J. "Astronomia nova." (One of the

most prominent works on astronomy ever published. In
the librarv will also be found the 1650 edition.)

1613. Ridley, Mark. "Treatise of magnetical bodies and
motions." The author, in his preface, deals tolerantly
with the many and varied theories concerning magnetic
bodies, instancing many of the most notable from those

" of Pliny and Nicander to that of Robert Norman. He
is. however, particularly emphatic concerning the pro-

duction of perpetual motion by means of the loadstone,
he finding it "by the experience of many ingenious prac-
tices . . . unpossible to be done."

1616. Barlowe, William. "Magueticall Advertisements
. . . and properties of the loadstone." (Two copies.)

At the end is printed a letter of William Gilbert, the
famous author of ihe "de Magnete," in which he refers
to his celebrated book and mentions the probable addi-
tion of an appendix, containing an account of some of
Barlowe's experiments: "... I shall be glad to see
you. as you write, as any man. I will have any leisure,

"if it we're a moneth, to conferre with you, you have
shewed mee more, and brought more light than any man
hath done ... he is a great Magneticall man (Jo-

hannes Franciscus Sagredus), and writeth that hee hath
conferred with divers learned men of Venice, and with
the Readers of Padua, and reporteth wonderfull liking of

my booke, you shall have a coppy of the letter: Sir, I

purpose to adjoyne an appendix ... to my booke
after a while . . . and I would have some of your
experiments . . . W. Gilbert."

1617. Stradae, F. "Prolusiones Academicae." ("Con-
tains Stradae's curious verses upon an imaginary tele-

graph.")
1625. Carpenter, Nath. "Geography delineated forth 111

two bookes."
1625. Le Sieur Zacani. "Livre d'arithmetique . . .

un traictS de la boussole."
1626 L-ourechon, J. (i. e., H. Van Erten). "Recreation

mathematique composee de plusieurs problemes, plaisants
et facetieux, en faict d'arlfhinetique . . . et an ties
parties de ces belles sciences." (Also the English edition

of 1671.)

1627. Fromondi, L. "Meteorologicovum, Iibri sep." (This

is the very scarce first edition which is in few libraries.

It is not in the British Museum, nor is it in the Ronalds
Collection. Libri Catalogue of 1SG1, page 328, says that it

is a work replete with curious information. The pulsa-
tions of the heart, reckoned at 4.450 ton each hour, are
employed by the author to calculate the distance of
thunder.)

1629. Cabeus, Nicolas. "Philosophia magnetica in qua
magnetis natura penitus explicatur ..." ("An im-
portant work on the loadstone, in which the author con-
futes the published treatise of Dr. Gilbert of Colchester
and quotes the inedited writings of L. Garzoni, who,
even before Gilbert, had made researches respecting the
magnet. A curious chapter in this work institutes a
comparison between electrical and magnetical attrac-
tion.'*)
1630. Hakewill, George. "An apologie or declaration

1630. Mydorge, Claude. "Examen du livre des recrea-
tions mathgmatiques ..."
1631. Kircher, Ath. "Ars magnesia." (The library con-

tains, likewise, the "Magnes Sive de arte magnetica" of
1641 and the "Magneticnm naturae regnum" of 1667.)

1632. Galilei. Galileo. "Dialogo sopra i due sistemi del
mondo Tolemaico e Copernicano." (This is the "sup-
pressed" work which broucht its author to the dungeons
of the Inquisition.) The library has also the edition of
1635 and the "Systema cosmicum" of 1699.

1635. Gellibrand, Henry. "A discourse mathematical
on the Variation of the Magnetic Needie." Likewise the
Berlin reprint of 1897.

1636. "Mr. Blundevile. his exercises ..." (An
r-xtraordlnarily fine copy of £00 pages, partly in clear black
letter, and containing all the separate plates, etc.)

1636. Schwenter, Daniel. "Deliciae Physlco-Matho-
maticae"
1637. Sf-rvins Petrus. "De natura artis que miraculis."
1641. Wilkins. John. "Mercury, or the pecret and swift

ger showing how a man with privacy and spei'd
may communicate his thoughts to a friend at any dis-
t.-m <•'."

3C44. Mersenne. F M. "Cogitata Physico-Malhc-
matfea." 'Contains not only a very interesting treatise
on navigation, bat. likewi.se, many letters from leading
s-i'-nrists of that period, not els-whero to be found.)

1644. De Boot, B. "Le parfaiet joaillier." (Also the
Latin edition of 1647.)

1616. Brown. Thomas. "Paeudodoxia Eplderoica."
'This Is the fine first, edition. The library also contains
the very scarce "Pseucloloxla" edition of 1658.)

1017. "Arrlghll, F. "Sapb-ntlae pignns arnablle philo-
sophia unlvery.-i." 'TreaTs of many sciences—astronomy,
meteon

1651. Riccloli. J. B. "Alroagestnm novum astrono
mlam." 'In this extrcmHy valuable work, called by
Brunei "Trfisor <TErudition Astronomlfine," 'lie Sentence
on Galilei and bffl Abjuration Appeared for the first time.)

1697. Turner, Robert. "The notary art of Solomon.
showing the caballstlcal key of dm
(This Is the first English writer who given a figure

Hal.)
i#n. HenriOD fDenls) - Claude). "I*

r£al!oDfl matBGmatlqc'fl ::;.< I examen ..."
K/n.. Glanvll. J. "The vanity of dogmatising." Abo

the "See oi I6G5.

1665. ' dl 1
'i"*"' Ifi

profession) de the mi-
t b or ha everyth 1 n s.'. The
contains articles w on -;, alchemy,
nrithn

Gnerlcke, Otto von. "F.xperlmenla
bnrdcfl of ibe
#-nrll<*t form '-f the el^ctrlwil

A. Kublrr,;iri and A. Klrcfacr. "Eplstolala fl

1684. Lanla, F. Tertlu? -'-ri'irn natnrt
artla, opU3 pbyslco-mathematlcurn." ("A veritable cy-

clopedia of all sciences connected with natural phlloso-
pll.V-"!

3GS5. Frederlcl, J. B. "Cryptographla." ("Contains the
earliesl example of the 'Morse' code.")

1695. Halo, Sir Matthew. "Magnetismus ruagnus or
metaphysical and divine contemplations on the magnet
or loadstone."

Of the first five works picked out of the 1700 list

"of books exhibited by Mr. Clark upon the occasion
of the opening of the library of the Society of Elec-
trical Engineers, W. H. Preece, president, Novem-
ber 10, 1880, not one of the following is to be found
in the Ronalds collection, hitherto considered by
many as unusually complete in this very line of
comparatively modern issues.

1729. Earl of Abercorn. "Attractive Virtue of
Loadstones."

1734. Swedenborg, Emmanuel. "Principia re-

rum naturalium" (containing a remarkable exper-
imental treatise on magnetism).

I737-&- Swaammerdam, J. "Biblia Natural!."
2 vols. (Describing the experiments made at that
early date, before the grand duke of Tuscany, as to
the galvanic effect of metals, notably on the legs

of the frog.)

1753- Scots' Magazine for February. (Contain-
ing, at page 73, a letter by C. M. Li. c, Charles
Marshall], in which a real electric telegraph is for

the first time invented and described.)

One passes over many rare works bearing no date,

as well as many publications on the sympathetic
telegraph (some 34 editions in all) ; likewise the
valuable copies of Newton, Mortensson, Milner and
others, and also an endless array of original pres-
entation volumes, etc. Additional mention may be
•made of Latimer Clark's extraordinarily scarce
copy of George Green's "Mathematical Analysis of
the Theories of Electricity and Magnetism," of his

fine 1827 presentation volume containing the original
treatise on the well-known "Ohm's law," and of his

copy of the excessively scarce four-page treatise of
"Johannis Christianus Orsted," published July 21,

1820, wherein he announced to the world his dis-

covery of the influence of the galvanic current upon
the magnetized needle. The Clark pamphlet of the
Danish physicist's "Experimenta Circa EfTectum
Conflictus Electrici in Acum Magneticam" has
been carefully preserved in the interior of a thick
volume, and is fully as clean and clear as is the
copy which deservedly holds so very prominent a

place in the rooms of the English Institution of
Electrical Engineers.
From the numerous periodicals found in the

library may be mentioned the following, represent-
ing in all some 1,300 volumes: Annales Telegraph-
iques, American Journal of Science. Athenaeum.
Annales de L'Elcctricite, Annals of Philosophy, Btil-

letino Telegrafko, Bulletin de la Societe Interna-
tionale des Electriciens. Brewster's Journal of Sci-

ence, Centralblatt fur Elektrotechnik, Der Elektro-
Techniker, Engineer, Engineering, English Mechanic,
El Electricite, Elektrotechnische Zeitschrift. Engi-
neer and Architect's Journal, Electrician, English
Mechanic, Electrical Engineer, Gehler's Physikal-
isches Worterbuch, Ingenieur Electrique, El Tele-
grafista, Journal Telegraphique, Journal of the Tele-
graph, Journal of the Society of Arts, Journal of
Natural Philosophy, La Nature, Lumiere Electrique.
Monthly magazines : Mechanic's Magazine, Nature,
Nature Novitate, Newton's Journal of Arts. Pro-
ceedings : Institute of Civil Engineers. Institute of
Electrical Engineers, Royal Society, Physical So-
ciety, Royal Astronomical Society, etc. ; Philosophical
Magazine, Philosophical Transactions, Philosophical
Journal, Repertory of Arts, Repertory of Patent
Inventions, Revista Telegrafica, Reports of British
Association for the Advancement of Science, Scien-
tific American, Science, Telegraphic Journal and
Electrical Review, Telegrapher, Telegrafi Italiana,

Zeitschrift, Angenandte Elektricitat, Zetzche Elec-
treschen Telegrafica, Zeitschrift Telegraphen- Verein.

Altogether, the Latimer Clark library proper em-
braces 5,498 books and 91 different periodicals and
pamphlets, representing 1,378 volumes, or a grand
total of 6,876 separate entries, and it is the intention
of the Institute to avail immediately of the very ma-
terial financial aid which has been vouchsafed it by
Mr. Andrew Carnegie, for the preparation of a cata-
logue raisonne of the entire collection upon a much
more elaborate scale than any hitherto attempted.

canal. The poles are to be spaced about 100 feet
apart, every fourth pole supporting an alternating
enclosed-arc lamp on the series system. The locks
are provided with from six to 13 lights, and motor,
arc provided for handling the sluice gate and for
opening and closing the lock gates. The generator:,,
exciters and other station equipment will be installed
by the Bullock Manufacturing company of Cincin-
nati, Ohio. T. Pringle & Son of Montreal are engi-
neers for the entire installation.

Cornwall Canal Power Development in

Ontario.

The new elcotric development works of the St.

Lawrence Power company, at Sheik's Island, near
Cornwall, Ont., were primarily intended for the sole
purpose of lighting the Cornwall Canal, but the com-
pany will probably transmit power also to Montreal.
The power for the working of the plant will be sup-
ph'ed by water from the Cornwall Canal, through a
xcry short head-race, the water being discharged
directly into an old channel of the river St. Law-
rence. The first development will provide for 4,000
horsepower, under a head varying from 20 to 30
feet. There will be installed at once 1,000 horse-
power. It is expected that 15,000 horsepower will
;

" di loped when the demand warrants the produc-
tion ff this amount. The generators to be installed

arc of ill'' rotating-ficld type of 750 kilowatts' ca-
pacity, designed t<< deliver three-phase currcnl al

!O0 ' i' The step-up transformers, of the air-

blast type, are to be Installed on the firs! floor of
the wire tower, where the potential will be raised
from 2,200 volts to 11,000 volts. The outgoing cir-

cuits will run mostly along the south bank of the

The Machinists' Strike.
The present conflict between the machinists of

the country and their employers has as its origin
the violation by the International Association of
Machinists of an agreement formally entered into
by that association with the National Metal Trades
association on May 18, 1900. This agreement had
for its express purpose the avoiding of strikes and
lockouts by arbitrating all disputes between em-
ployers and employes, and it was specifically agreed
that pending arbitration there should be no strikes
or lockouts. The National Metal Trades associa-
tion claims that this agreement has been wilfully
violated by President James O'Connell of the ma-
chinists' association in ordering the strike, and that,

therefore, the agreement is no longer binding on
the employers' association.

At a meeting of the administrative council of the
National Metal Trades association in Chicago on
May 29th a declaration of principles was adopted,
which should govern the members of the association
in their relations with their employes. A conven-
tion of the association was held in New York city

on June 12th and 13th, at which the action of the
council in Chicago was indorsed. A committee of
nine was appointed to act as a committee on strike
and finance, and an invitation was extended to every
manufacturer and employer of labor in the United
States and Canada engaged in the metal trades to
join the association, and thus support and assist in
the establishment of the principles which the asso-
ciation is endeavoring to maintain. One of the
committeemen appointed at this convention, was
Fred Schwedtmann of the Wagner Electric Manu-
facturing company of St. Louis.
A statement has been recently issued by the asso-

ciation defining its position and the issues it is de-
fending in the present machinists' strike to be as
follows

:

"We declare that the machinists' union has
through its national anl local officers broken faith
with us and proven themselves to be an irresponsi-
ble body, with whom we can make no contracts that
will be binding upon them. We recognize the right
of any man to belong or not to any religious, politi-

cal or economic sect as he may see fit; also- his right
to leave our employment at his free will, and his
right to sell his labor at the best price he can com-
mand. We maintain our inalienable rights to em-
ploy a man whether he belongs or not to any or-
ganization and at wages mutually satisfactory, and
also to discharge him at our discretion. We insist

that the management of a shop is in the hands of
the employer and is not to be interfered with by
the employe. We insist that a fair day's work shall

be given for a fair day's wage, and we will give a
fair day's wage for a fair day's work. We believe
that a shortening of the working hours or an in-

crease of wages can only be brought about by the
hearty cooperation of employer and employe in ad-
vancing and not in retarding production and by in-

troducing and not fighting improved methods. We
decry strikes and lockouts as unbusinesslike and un-
necessary, and believe that all disagreements can be
adjusted by other means and the condition of em-
ployer and employe both benefited more by har-
monious progress than by strife and discord."
The employers have steadfastly held to their

declaration of principles and advices from different

parts of the country seems to indicate that they are
winning out in the strike situation. Manufacturers
are starting up their plants again, either with new
men or wth old employes who have returned with
no concessions on the part of the employers.
Among the companies that report all or nearly all

their men back at work are the Crocker-Wheeler
company of Ampere, N. J. ; Sprague Electric com-
pany of Watessing, N. Y. ; Ball & Wood company
of New York city; Storey Electric company of
Harrison, N. J. ; Stilwell-Bierce & Smith-Vaile
company of Dayton, Ohio, and C. P. Worthinglon
company of Brooklyn, N. Y.

Large Lead Combination.
Ofticial announcement has been made of the com-

pletion of an immense lead combination having a
capitalization of about $20,000,000, which will con-
trol the output of the lead fields in southeastern
Missouri. In the consolidation which has not as yet
taken corporate shape, will be included, it is said,

the properties of the Guggenheim Exploration com-
pany, the Standard Oil Lead Mines, the Whitney-
Ryan holdings, those of the Union Lead and Oil
company and the Electric Storage Battery com-
pany and mines owned by Grant B. Schley of
New York. The different interests mentioned are

to be consolidated into one company and will be
managed by the Guggenheim Exploration company
of New Jersey. According to the estimates made
by one of the interested parties the output of the
projected company will be from 65,000 to 85,000
tons of pig lead a year.

A dispatch from Mansfield, Mo., states that arti-
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cleg have just been filed for record at Hartvillc,

Mo, transferring thi Dod on Lead and Zinc com
pany's land, consisting of [,742 acres adjoining

Mansfield, and plants thereon, al malli 1

mining property in the Joplin and Galena district, to

the Anglo-American Zinc and Lead company. Th,c

North American Trusl companj of New York is

said to be financing the deal. The consideration is

$8,000,000.

CORRESPONDENCE.
New York Notes.

New York, June 29.—A parlor-car service fnmi

the Bridge to Brighton Beach has been instituted

by the Brooklyn Heights Railroad company. The
.1 make hourly trips to the resort. The trol-

ley cars. Montauk, Columbia and Amphion, are used

in the new service, and a fare of 25 cents is charged

for the trip either way. The cars were well pat-

ronize.! on 1 iii opening day, June 23d.

It is rumored that the Metropolitan Street Rail

way company has leased the Manhattan Railway

company for a period of 90. years. Thomas F. Ryan.

a director of the Metropolitan and a member of the

Whithey-Elkms-Widencr syndicate, is said to have

denied the rumor, staling that it is absolutely un-

true.

Plans for the tunnel to be built by the Long

Island Railroad Extension company were recently

filed with the county clerk. The new tunnel wdl

extend from the terminus of the Long Island road

in long Island City to Thirty-third street and

Seventh avenue in Manhattan. President W. H.

Baldwin, in speaking of the proposed road, said

that tlie tunnel road is intended primarily for Long
Island passenger traffic. He denied the rumor that

has been circulated that his road was to form part

of a belt-line system around Manhattan.
Edward A. Leslie has accepted the position of

general manager of the Kings County Electric

Light and Power company of Brooklyn, yvhich op-

erates the Edison Illuminating company and other

electric-lighting companies of that city. Mr. Leslie

is a prominent electric-light man, and his manage-
ment of the affairs of the company will undoubtedly

be most successful. Mr. Leslie succeeds W. S.

Barstow. who retires to assume other duties.

It is reported that the New York Central and
Hudson Riyer Railroad company will, in the near

future equip its lines yvithin the city limits with

electricity. It is said that an electric locomotive, in

many of its details unlike anything no\y in service,

has been perfected and will soon be given a trial.

If its success is as great as is promised, steam power
will probably give way to electricity before Jan-
uary" 1. 1903.

It lias been officially announced by the Brooklyn
Rapid Transit company that a complete plan for

1 be improvement of the entire system will be put

into execution immediately. The capacity of the

plants supplying the system is to be increased by

37,000 horsepower; 150 more motor cars, surface

and elevated, are to he added ; the surface cars now
in use are to lie re-equipped with 1,950 new motors,

ami 200 new motors are to be put on the elevated

cars. The total appropriation made by the di-

reclors is for $3,182,974.

A lease of the Brooklyn Union Elevated Rail-

road company to the Brooklyn Heights Railroad

company of Brooklyn was filed on June 261I1 with

secretary of slate. The lease is dated July 1, 10,01,

and will expire June 30, 2900. The certificate is

signed by J. L. Greatsinger, president, and Charles

D. Mcneely, secretary, of the Brooklyn Union Ele-

vated Railroad company, and T. S. Williams, second

vice-president, and C. D. Meneely, secretary of the

Brooklyn Heights Railroad company.
I be m stem of parcel express service on cars on

the Metropolitan street railway was begun on June

27th. The officials of the company say that the

trial trips demonstrated that the running of the ex-

press cars will in no way interfere with the pas-

senger traffic. Preparations are being made to cx-

tend the system to White Plains. New Rochelle.

Yonkcrs and all the towns in the southern pari of

Westchester County. M. L. G.

New England News.

Boston, June 28.—The Electric Mantle Clock com-

pany, organi/ed at Portland, Me., has filed a certifi-

cate of organization with the Maine secretary of

slale. It has a capital of $200,000, of which $30 is

paid in. Horace Mitchell of Kitlcry. Maine, is pri -

ident, an.! I hi odorc Lent* of Boston is treasurer.

The Quincy (Mass) Electric Lighl an. I Power

company is building a new power plant on the shore

of Town River in that city. The equipment will

consist of two 20o4iorsepower boilers, one engine "i

250 horsepower ami one engine of 450 horsepower.

There will be room enough in the building for an-

other plant of the same size. The gas and electric

light commissioners have granted the company's |>c

tition for permission to issue capital stock amount-

ing 10 $10,300. to pay floating indebtedness, and five

per cent, bonds amounting lo $100,000 and running

20 years, to pay for the new generating station

Charles II. Rollins of Bangor, Maine, was instantly

killecf at the West Lynn (Mass.) works of the Gen
eral Electric company on June 2ISI In accidentally

coming in conlacl with wires connected with several

electrical transformers and carrying a currcnl of

.000 1,. 8.000 volts Mr, Rollins was aboul 21 years
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old. lie graduated from the i University

and . tal tig a student's course in

th. General Eli ctrii company's worl He had

climbed ... a high platform to put a bell on a -.mall

in. .lor pulley, and while coming down he '

the wires. II..- high voltage oven nsula-

1
1. .11 and lie received the fatal Elihu

I b son u >ed every known means of re

but without avail. The body was jcnl to Bangor,
The Boston Transcript has used this accident

argumenl in reply to the cry that electrical i ccution

does not instantly kill criminals.

One track of the Atlantic avenue division

Boston elevated road is in regular use for the trans-

ferring of disabled cars from Roxbury to the Sulli-

van Square ~.ln .].- and relay trains from CharlestOwn
to Dudley street, thus relieving the subway route.

There is still considerable complaint over the man-
ner in which the elevated trains arc run. Slow time,

overcrowded cars, and lack of time for alighting

and embarking al stations are (be principal defect,

alleged. On the day that the "I." was open

the public, 200,000 people paid fares on that section

of the company's lines. It is not known how many
of these made several trips over the road for one

fare. Last week fare-takers' booths were placed at

the terminals and passengers arc now obliged t<

.

leave the cars and pay a fare when they reach the

end of the line if they wish a return ride. Prob-

ably a great many people elude the vigilance of the

guards during the busy parts of the day. Sympa-
thetic currents are interfering with the proper work-

ing of signals in the subway, and men with signal

lanterns have been placed at reasonable distances

through that portion of the line. Upon opening the

elevated, the company added 900 trips per day to the

surface-car schedule, in various parts of the city.

The state railroad commissioners have issued an

order on the Worcester Consolidated Street Railway
company's petition for authority to issue additional

capital stock amounting to $1,675,000. The com-
missioners have decided that 14,206 shares, at a

par value of $1,420,000, sold to shareholders at $116

per share, will realize the desired sum. They stipu-

late that stock amounting to $738,600. par value,

shall be used to capitalize floating indebtedness:

$300,000 for payment of outstanding mortgage bonds

issued by the Worcester and Suburban and Leo-

minster and Clinton Railway companies, now con-

solidated with the Worcester Consolidated, and $382,-

000 for constructing and equipping extensions.

Forrest E. Barker of Worcester has been reap-

pointed a member of the Gas and Electric Light

Commission by Governor Crane.

The Edison Electric Illuminating company of this

city has sent circulars to stockholders of the Boston

Electric Light company, requesting the deposit of

their stock with the Old Colony Trust company by

July 24th, in return for which they will receive

negotiable receipts of the Trust company. The stock-

holders of both companies have voted for consolida-

tion.

At a meeting on June 24th the Springfield (Mass.)

Electrical Workers' Union voted lo boycott the Coli-

seum in that city because the arc lights were put

111 the building by non-union men. The union also

declared boycotts on the New England Telephone

company and the United Electric Light company.

The union appointed a committee to examine the

high-voltage wires of the electric-light company,
it having been reported that many wires are hang-
ing too low and that the insulation has been worn
off in many places. The union proposes to bring

such matters to the attention of the Electric Light

Commission.
At the annual commencement, Harvard University

conferred degrees on seven graduates of the electrical

engineering class.

Professor Tyler, secretary of the Massachusetts

Institute of Technology, held examinations of can-

didates for admission to the Institute in London.
England, on June 17th and 181I1. This is the firs:

time that an American educational institution ha;

held entrance examinations in a foreign country.
B.'

Canadian Intelligence.

Ottawa, Out.. June 20.— Retiring directors of the

Demerara Electric company, of which Sir William
Van Home is president, were re-elected at the an-

nual meeting of the company, jusl held at Montreal.

They are: Sir William Van I Ionic. Hon. li. V

Drummond, W. P.. Chapman. Abner Kingman. Janus
Hutchinson. Mr. Ernest Alexander was appointed

secretary-treasurer. The reports for the year wen
presented, and were satisfactory lo the shareholders.

There was shown a surplus from lighting over the

bond interest. No earnings were reported by the

tramway.
The Imperial Electric Lighl company held its an

im:i] meeting at Montreal on (he 25th of June, and de-

clared a dividend of seven per cent, ^n the year's

operations. Al the directors' meeting, subsequently.
Mr. Victor Morin.was elected president, Dr. I

11011 was elected treasurer, and Mr. E. J. Cliaplcau
managing director.

The Dominion government has ordered Superin-
tendent K.'ii.v of the Dominion Ich em, to

establish the Marconi telegraph system in the Gulf
^( St. Lawrence, An equipment 1, being forwarded
from New York, which will be taken I n bo
Hi. government steamer r"yrian, al Sydncj
Rrelon, on her way 10 lav cable in the gulf Mr.
Keelev will insodl the lir-t station al West Point.

on the island of Anticosti, winch, in the meantime.

will la- central for the u

the Ma m going up
also for the 'I yrian on b.

lion.

I hi I
.lectric Light companj

building

in. diou- structure, with a i:

in, and new cngin
being installed. In add

of 11.
•

I de I he carrying ou
general purpi company, that author:

10 increase the capital stock of 'he company
. $3,000,000 ••cured fro

provincial government.
Among the companies -aid in the

rumored consolidation of the various Canadia::

trie-light, railway and power concerns in the vii

of Niagara Falls are the International Rapi
company, the Niagara, St. Catherines and 'I

Railway company, the St. Catherii

mpany, the I • ctric and Street-

railway companies: the Hamilton Cataract company
and il- -ul.urban line-: the Hani:''

Toronto Gas, Electric and Street-railway com:
Power lines will be built from Niagara Falls, and
the entire system run from that point All compe-
tition will be cut off as there will be ni

for a rival company, and the Morgan-Vanderbilt
..wners of the American side of Niagara Falls will

own the whole of the system. The deal has been in

progress for three months now, and il is u idi r

to be very nearly closed, so fa 1 'he com-
panies interested are concerned.

In respect to the elei irelopmcnt by the

Clergue syndicate, at Sault Ste. Marie. Mr. Clerguc
says: "We do not contemplate erecting a steel plant

on the American side. We are only
power there. A canal is being dug which, when
completed, will realize 50.000 horsepower. Of this,

20.000 horsepower has been leased to the American
Carbide company of Chicago, and 15.CO0

to the American Alkali company, a firm which manu-
factures bleaching powder and la. On the

Canadian side we have developed 20,000 '.

and 3re developing 40.000 more, so we will si

be producing 60.000 horsepower, or 10.000 more than
is being produced on the American side. M
the capital to provide thi- development has been sup-
plied by Philadelphians. The wealthy men of Phila-
delphia will not invest in anything hut a g
sition." W.

From the Buckeye State.

Columbus, Ohio, June 29.—There has been a great
deal of talk in Cleveland of late in regard to the

consolidation of all the street-railway interests under
one head. An attempt was made over a year

to consolidate the Big and Littie Consolidated •

but it failed. It is understood that President Ever-
ett and his friends have purchased very heavib.

then of the Little Consolidated stock, and that it

is possible that they conl igh ^i it to form
the consolidation. It seems that Senator Hanna, of

the Little Consolidated, is very much opposed 10 the

movement and declares that he will never consent
I.. 11 and will prevent it. if possible. On the other
hand, Mr. Everett is quoted as being very p
that all matters will be cleared up within :.

lime and thai the consolidation will be effected. The
deal, taking stock, bonds and debts of th<

will be in the neighborhood of 827.500.000.

The Columbus and Granville Electric R
company of Columbus has been incorporated, with
a capital stock of $10,000, to build a lin<

lumbus 10 Granville, in Licking County. The in

corporators are VV. A. Garst, Paul Joins. James
Caren, Edward Denmead and W. H. English.
The Lake Erie. B en and Napoleon Rail-

wav company fling Green was inc

ibis week by Luthur Balck, K. A. Beatty. T. W.
Rogers, Willi- M. Teller and others. The capital

-lock i- plat d 1 - '...ooo. and it is |

build a road from Port Clinton to Defiance.
The Ohio Central Railroad compai imbus

1
new venture, inc irpoi

build all electric line from Columbus to Br:.:^;

passing through the counties of Franklii

Fairfield, Perry. Muskingum. Guernsey and B.
The c ipital stock o. and the

porators are J. S. Sites,

Werner. W. p. I ind W. E. Pinch.
The Yost-Miller company of Toledo has

..ted. with man-
ufacture electrical apparatus and supplies. 1

ators are Joseph L. Yost, tl

ele manufacturer; 1..

\ II Milde. (i. !' Miller, Jr., I

0. E. Kinney.
Il is said that an examination of tin

the l and Banking compani
revealed til..: - have
lien found which Cashier R. N
bill that every cenl a.':.

Carbon company has been accounted for.

The linemen of the Cincinnati T
have demanded an increase in w
per day. I:

nble.

The I

company has purchased the

Delaware, The price is given oul
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road will be extended to Greenwood Lake and Strat-

ford three miles south of the city. Mrs. Georgia

Brown Allen will be retained as superintendent of

the line.
,

. .

Thomas L. Childs has applied to the commission-

ers of Cuyahoga County for a franchise for the

Cleveland, Richfield and Akron Electric Railway

company. He has already been granted a franchise

in bmnmit County. The road will tap a portion of

country which has no electric line.

The Rapid Railway company of Cincinnati has

been incorporated by W. E. Hutton, John M. Ken-

nedy, Lee H. Brooks, C. H. Davis and George R.

Scrugham. The company proposes to build a line

connecting Cincinnati, Dayton and Lebanon. Sev-

eral small towns will also be on the line of the new
road.

The interurban loop in Columbus, owned by the

Columbus, London and Springfield Railway company,

was opened to the public this afternoon with a great

demonstration. At the same time the formal open-

ing of the Columbus, Grove City and Southwestern

line took place and three of the handsome cars were

put in service. The special reason for such a demon-

stration is that Saturday marked the first entrance

of interurban cars into the city. The cars came in

on the west side of the city and passed through

a floral arch, where the keys of the city were for-

mally delivered to those in charge. Proceeding on,

with strains of music from the band on the rear

car, they passed over the loop and drew up in front

of the union depot, on West Gay street. After more
music, the chairman of the Hill Top Improvement
association, W. D. Potts, made an address. A num-
ber of the prominent citizens of Columbus also made
addresses. Refreshments were served in the depot.

O. M. C.

Information from Indiana.

Indianapolis, July I.—At a meeting of the board

of directors of the Ohio and Indiana Railroad com-
pany in this city on June 28th, it was decided to

begin the construction of the road at Redkey and
Dunkirk July 15th and push it through to Pennville

as fast as possible. The power house will be built

at Pennville. The company will build, within the

next year, 60 miles of electric road, from Kingsland

or Bluffton to Muncie, taking in a number of good
towns and making connection with a number of

trunk lines. The power house will be one of the

largest in the state, having sufficient capacity to op.-

erate 200 miles of road.

Articles of incorporation were filed during the

week by the Fountain-Warren Traction company.

The company proposes to operate street railroads in

the cities of Attica, Covington and Veedersburg in

Fountain County, and Williamsport in Warren
County and to connect all these places by interurban

lines. The road will be extended to Lafayette, and
the company will, later, build electric lines to connect

other towns. The road is capitalized at $300,000, di-

vided into 3,000 shares, of which 2,000 are common
and i.ooo preferred stock. Electricity will be sold

to individuals, cities and private corporations for

light, heat and power. The directors are headed

by Charles M. McCabe.
The Electric Power Building company of Indianap-

olis has notified the secretary of state that it will

decrease its capital stock from $300,000 to $25,000,

asking for a rebate on the original incorporation fee.

The secretary of state replied that no rebate would
be allowed, but that $6 extra would be charged for

filing notice of reduction.

Another interurban electric railroad is projected

to extend into Marion. The other terminal is Ce-

lina, Ohio, and the object of the line is to connect

the big interurban electric-railway systems of Ohio
with the Union Traction company's system of In-

diana. The line will extend directly from Celina

to Marion, through Montpelier, Camden and several

other towns, as well as good agricultural districts

and part of the Indiana oil fields.

A company of Indianapolis and Lafayette capital-

ists, headed by J. M. Mauker, has filed application

at Lafayette for a franchise for an electric road be-

tween Lafayette and Frankfort. The road will form
a junction and connect with the road to be built from
Indianapolis to Frankfort, by way of Lebanon.
The Wabash and Rochester Electric Railway com-

pany filed article, of incorporation with the secre-

tary of state on Friday. The company has a capital

1,000, and proposes to build 33 miles of electric

railway to connect Wabash and Rocb<
Union P.. Hunt, secretary of state for Indiana,

•hat the building of electric lines is likely to

be ovcrd vord of caution in this matter seems
hardly necessary yet. although caution is always in

order. The electric lines already built in the state

are d< and in one or (wo in-

stances they have the expectations of their

projectors.

The prospect of an electric line from Eaton, Ohio.
to Richmond. Ind.. to be built by the Dayton and

. company, received a setback on
June 28th. The commi ' iunty re-

to grant the company a franchise on the terms
:. and the company mil private

right-of

The Northern Indiana and Ohio Traction company
•.villi the secretary of state during

$50,000. The
company pr build an eli d from

•v.lon W. Gilbert, lien-

or the di tl chief
promoi
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The celebrated three-cent-fare suit against the Cit-

izens' Street Railway company was dismissed in the

United States court on Friday. The suit involved

the constitutionality of the three-cent-fare law,

passed by the Legislature in 1897.

The expectation of the interurban companies that

the Indianapolis council would report favorably on
their franchises last Monday night was not realized.

The council may hold out for a four-cent fare, with

transfers.

The fight between the steam and interurban lines

is growing more lively every day. The Big Four
has put on 16 trains between Muncie and Indianap-

olis, and the electric line has made another reduction

in fare, as well as inaugurated a fast-train service.

It will not surprise patrons if they ride almost free

within a short time. F.

Northwestern Notations.

Minneapolis, June 29.—The county commissioners

of Dodge County, JMeb., have granted a franchise, by

unanimous vote, to the Fremont Canal and Power
company to operate electric car lines in the county.

The company plans an interurban line to Omaha, and
an extensive power system to be developed near Fre-

mont.
The Snoqualmie Power company contemplates the

erection of a power house in Tacoma, Wash., similar

to the one owned by the company in Seattle. Plans

have been prepared, and it is expected that work
will be started soon.

The contract for street lighting for Superior, Wis.,

expires September 1st. The city always has con-

siderable of a fight over the matter before settling

on a price. The last time, when the present contract

was entered into, the price was reduced from $130
to the present figure of $85 a light per annum, the
city is financially unable to do anything toward in-

stalling a municipal plant, but the matter of lower

lighting rates is being discussed.

The arc street lights in St. Paul's business section

are to be swung from a pole with a projecting arm
instead of being swung upon wires attached to poles

set on diagonal corners. This will obviate all over-

head wires.

The Waterloo (Iowa) Gas and Electric company
has increased its capital stock to $225,000. Both
plants will be rebuilt as rapidly as possible. The
rebuilt electric plant will be a thoroughly up-to-date

plant.

The city of Rochester, Minn., finds its power sta-

tion somewhat crowded, and plans to purchase ad-

joining property to permit of -the enlargement of the

power station. The council contemplates putting in

a heating system, which will make additional central-

station room absolutely necessary.

The council of Deadwood, S. D., has agreed upon
the terms of a franchise with the N. E. _

Franklin

syndicate for the proposed electric line. The syn-

dicate proposes to build to Lead, by two routes.

The plans of the Highland Canal and Power com-
pany of Duluth, Minn., have been examined by G. W.
Bacon of Ford, Bacon & Co., New York city, and
pronounced feasible. The company's plans provide

for installing a system which shall bring the waters

in a large area of territory back of Duluth, to the

brow of the hill, and from there drop it to the bot-

tom, thus providing an enormous waterpower. Ex-
perts agree that the plans will certainly furnish at

least 100,000 horsepower on continuous 24-hour ser-

vice. The company is securing information from
users of power, in both Duluth and Superior, as to

the amount they use, the times of day when it is in

use, etc.

The council of Sioux Falls, S. D., has bought 7V2

miles of wire for street lighting from the Cascade
Milling company, which has had the franchise for

years. The council will proceed to install a mu-
nicipal light plant as rapidly as possible.

The Des Moines and Eldora Electric Railway
company has awarded contracts for the construction

of a grade from Des Moines to Eldora, 64 miles, and
work is to be started as rapidly as possible.

The Des Moines Interurban company has let the

contract to grade the line from Des Moines to the

site of the new army post, and work will be hurried

to completion.

The Wisconsin Valley Lighting and Power com-
pany seeks a franchise at Stevens Point, Wis., and
proposes to construct an interurban car line to Grand
Rapids.

A. L. Hutchinson of Weyauwega, Wis., has com-
pleted a preliminary survey for the proposed elec-

tric railway between Berlin and New London. Wis.
Business men of Spokane, Wash., Seattle. Tacoma,

Portland. Ore.. San Francisco and other far western

cities have petitioned the Western Union and Pacific

Telegraph and Cable companies to extend the night-

message system to include telegrams from the Pacific

coast to all the large cities of the East. At the present

time messages can be sent bv night rales only to

points west nf the Mississippi River. The petitioners

claim that the reduction would result in increased

business.

Residents of the suburb of Green Lake. Seattle,

threaten 10 appeal to the courts to secure

belter street-car service, and have raised funds for

that pttrn

The city engineer of Si. Paul is preparing a

voluminous reporl i" the water board 011 the matter
of ' !!''.• is. Investigations have been in prog-

for rib' mi a year, and 't is claimed thai evidence

icurcd lending to prove thai the street-railway

comu'. ni of return current through the

rails i n pon ible fur the numerous breakage in
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water pipe. Photographs have been taken of all pipe
discovered in bad shape. Investigations have been
made around the street-railway company's power
house, where the water pipes have been uncovered.
It is thought that the result of the report will be
a suit against the company to recover damages for

the impairment of the water pipes. Another result
will be that the company may be asked to install

an overhead-trolley return system, which will cost
in the neighborhood of $250,000.
The capitalists from Cleveland, Ohio, have re-

newed their efforts to secure a franchise at Des
Moines, Iowa, for an electric car line. They have
applied for a franchise at Colfax, Iowa, and will

seek franchises at Marshalltown and other points.
The backers of the project are understood to be the
owners of the electric systems in and around Cleve-
land.

The Union Electric company of Dubuque, Iowa.,
will make extensive improvements to its street-rail-

way system. An entire new system of curves and
switches will be put in.

The Grantsburg Electric Light and Power com-
pany of Grantsburg, Wis., has applied for a fran-
chise.

Lyman Waterman, the Omaha promoter, proposes
to construct an electric line from Des Moines, which
will eventually reach Omaha. It is to be for freight
and passenger traffic.

F. F. Frawley of Eau Claire, Wis., with D. Doug-
lass, also of that city, were recently in Menominee,
Mich., inspecting the system of the Menominee Elec-
tric Street Railway company, with a view to pur-
chasing it, if it could be secured. It is supposed
they are acting in the interest of Boston capitalists

who now own the street-car lines of Chippewa Falls
and Eau Claire and have interests in other Wiscon-
sin cities. They have made an offer for the lines
in Marinette, Wis., also.

The new electric plant of the Big Fork Electric
Light and Power company, near Kalispell, Mont.,
has been completed and is ready for operation. The
power station is 16 miles from Kalispell, to which
point the current will be transmitted for light and
power. The plant has been in course of construc-
tion since last September.
The new Fox River Electric Railway company has

awarded the contract at Appleton, Wis., for the con-
struction of a new power station to cost $70,000. It

will be a 2.500-horsepower waterpower, with a dupli-
cate steam plant. Work on the building is to be
started at once, and is to be completed by December
1st.

A wealthy citizen of Havre, Mont., is arranging
for the construction of a trolley line from that city

to Fort Assiniboine.
The council of Sturgeon Bay. Wis., recently

granted a franchise to W. H. Wheeler for an elec-

tric-light and water system. The mayor vetoed the
ordinance, but the council passed it over the veto.
The Washington Water Power company of Spo-

kane, Wash., plans to string wires to Ritzville and
Davenport, Wash., and to the Cceur d'Alene. (Idaho)
mining district to furnish power. The latter is about
too miles distant. The power is developed from the
falls of the Spokane River.
The Postal Telegraph company will build new

lines from Helena to Great Falls. Mont. After
this line is completed, a line will be built from
Helena to Butte. R.

PERSONAL.
George E. Fletcher, who has been manager of the

Duluth office of the Western Union Telegraph
company, has resigned. His successor is W. Humes
of Marquette, Mich.

Henry Smith Pritchett, president of the Massa-
chusetts Institute of Technology, was among those
who received the honorary degree of LL. D. at the
Harvard commencement last month.

Emil Swenson has been appointed chief engineer
of the Pittsburg Rapid Transit syndicate. Mr.
Swenson will at once take charge of the surveys
and other work connected with the proposed system
of underground and elevated railroads tb be con-
structed in Pittsburg and suburbs.

Charlci T. Yerkes has been invited by the Royal
St. Anne's society to preside as chairman at the
annual festival of the society to be held July nth.
The Royal St. Anne's society is the oldest charitable
organization in the world, and Mr. Yerkes is the

first American who has been invited to occupy the

chair.

John Waring, president of the Franklin Electric

Manufacturing company, was fatally burned from
an explosion of gasoline in the company's factory

at Hartford, Conn., on June 141b. He was taken

to the Hartford Hospital and hopes were enter-

laiiH'd for bis recovery, but be sank rapidly and
died on Sunday, June 16th. Mr. Waring had been
a member of the American Institute of Electrical

Engineers since t8qo, and was greatly esteemed by
all who knew him.

ELECTRIC LIGHTING.
Lightning struck the electric-light plant at Sul-

phur Springs, Texas, last month. Damage lo the

extent of $200 was done.

The United Railway. TJgbl and Charter company.
with a capitalization of $5,000,000. was incorporated

al Dover, Del., on June 21st. The company is an
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ihorized to purchase and acquire land and buildings

for operating railways and heat, light and power

plants.

The Centralis (Wash.) Electric and Powe
pany has been incorporated for $10,000 l>y I II

II. Hass an. I I '. I lass, Jr.

The International Electric Lighl and Powci com
pany of Watertown, N. Y.. lias voted to increa i

its capital si.n-k to $250,000.

The Suez Canal company contemplates, an

other improvements, lighting the canal by electricity

so as to let the traffic proceed at night.

A Kansas City (Mo.) concern, headed by M.

Shaw, has been granted a franchise for the erection

and operation of an electric-light plant in Texarkana,

Ark.

\ K Horn, J. J. McKee and C. Ik Reid arc the

incorporators of the Watkins (N. V.) Consolidated

Elcotric and Gas Light company. The capital stock

Is $ I 00,000.
,

ELECTRIC RAILWAYS.
Work upon an electric railway connecting Frank-

lin and Oil City, Pa.,' will be commenced at once

by the Citizens' Traction company.

\ franchise for an electric railway from Baraboo

to Kilbourn, Wis., has been asked for by G. 1.

Micks and E. W. Farnham of Chicago.

Plans arc being prepared for a brick building lo

be creeled at Detroit, Mich., for a union freight

depot for the use of all the electric railways entering

I letroit.

The Moline. East Mobile and Watertown Railway

company has been incorporated at Mobnc. 111., with

$25,000 capital slock, by C. H. Dcerc. F. Y. Keator

and L. D. Taylor.

It is said that J. Pierpont Morgan is ibe prime

mover in a scheme for the construction of an elec-

tric railway from "the city" of London to Piccadilly.

The project, it is said, is being energetically pushed,

bin il is expected that it will meet strong opposition.

A receiver has been appointed for the Nashville

Railway company, which is capitalized at $13,000,000.

The application for a receiver was made by the Bal-

timore Trust and Guarantee company, which holds

$2,060,000 of the bonds. No interest, it is said, has

been paid on the bonds since last February. Judge

Clarke of the United States District Court appointed

E. F. C. Lewis and Percy Warner receivers.

A check for $12,000,000. in payment for the entire

property, franchise and good will of the Toledo

(Ohio) Traction company, has been mailed from

Cleveland. Ohio, to the former owners of the com-

pany hv the Everett-Moore syndicate. The deal for

the Toledo traction propertv was consummated two

weeks ago in New York by Henry A. Everett, E. W.
Moore and their associates. The big check is signed

by Mr. Everett.

AUTOMOBILES.
A notice of a competition for a self-propelled

lorry, or wagon, for military purposes, has been

sent' out
-

by the British government. Three prizes

are offered for the three lorries best suited for mili-

tary requirements: A first prize of £500 ($2,433-25),

a second prize of £250 ($i,2i6.C-2) and a third prize

of £100 ($486.65).

The city officials and aldermen of Chicago were

the guests of the Chicago Automobile Club at an

outing given on Saturday afternoon. June 291I1. An
ordinance increasing the speed limit of automobiles,

.0011 to be introduced before the council, was
primarily the cause of the excursion. The auto-

mobilists wishing to persuade the aldermen to pass

the ordinance, look them out and demonstrated the

effects of the different speeds.

PUBLICATIONS.
Universal milling machines of different designs

are illustrated and described in a recent publication

of the Garvin Machine company of New York city.

M. J. Eichborn of Chicago is distributing neatly

printed copies of an abacus of I'eabodv's sleaill

calorimeter which lie has designed to expedite steam

measurements.

The Electric Appliance company. Chicago, has is-

sued a complete catalogue of telephone and annun-
ciator systems, in addition to its regular telephone

catalogue. Contractors and telephone men who have
keen missed in the distribution will be supplied upon
application.

Descriptions and illustrations oi ceiling, banquet
and desk" fans, and combination fans and chandeliers

are given in a catalogue recently issued by the Bos
Ion Electric, Heating and Power company of l>os

ton, and entitled "Cool Breeze Apparatus." See

tional drawings are also given oi some of the fan

motor designs.

What is asserted to be the largest storage battery

cell in the world is illustrated in a folder recently
issued by the Could Storage Battery company of

New York city. This cell is exhibited ami operated
ill the Electricity building at the Pan-American Ex-
position. Its capacity is 2.000 amperes for eight

I, "in 1.1 17,100 ampi n for 20 minuti

weigh 8,750 pound

'I In- new general catalogue, No. 12. of til' Mail

liaitau Electrical Supply company, New York and

Chicago, i a l I. of i< i pages and is

lighting, household, telephone, telegraph and rail-

clectrical upplics. The publication is well

illustrated and the materials with di and
prices an- conveniently arranged for reference.

The Submerged Electric Motor company of Me
nonionie. Wis., has issued a booklet descript

its submerged electric boat propeller. Thi

occupies the place of, and dispenses with, the rud-

der on a lioai and can In- placed in position in a

very short space of lime. The moior itself i- under

water while the storage batteries that furnish the

power are placed under a seal of the boat.

The Stanley Electric Manufacturing company of

I'm In Id. Mass.. has recently published an atti

booklet which is entitled "A Synopsis of the S. K. C.

System." Its purpose is to illustrate and dcscribi

briefly some of the specialties of the Stanley com-
pany. The booklet is of a convenient size for mail-

ing in a regular commercial envelope and is espe-

cially designed lo fill the many requests that all

manufacturers get for "a copy of your catalogue."

An attractively illustrated catalogue has just been
issued by the Williams-Abbott Electric company of

Cleveland. Ohio. The company's telephones, switch-

boards, magneto bells, generators, testing sets, re-

ceivers, transmitters, arresters, and other telephone
appliances are Ircatcd of and a series of pictures is

given showing different views of the company's fac-

tories. Portraits arc also given of the officers of

the company and several views in the city of Cleve-

land are shown. Engineering tables and descriptive

matter on telephone-exchange circuits, cable splicing,

partv lines, call bells and generators, telephone
troubles, etc.. form valuable portions of the cata-

logue.

A very useful pamphlet "About Meters" is being

distributed by the Stanley Instrument company of

146 Broadway, New York city. The book contains

considerable good information concerning the cali-

bration, testing and construction of recording watt-

meters in general. Separate paragranhs treat of loss

in metering, variations in alternating-current cir-

cuits, short-circuits, accuracy of meters, meters
on befit loads, increase of revenue, balancing,

etc. Blank forms for tests are also given. The
matter has been conveniently and concisely arranged
and should prove valuable to central-station mana-
gers. Copies of the book will be sent by the Stanley
Instrument company on application.

an in the :'

Buffalo, N
-

. il Service '

ton. I). C., for application form .

SOCIETIES AND SCHOOLS.
Tufts College conferred the degree of bachelor

of science in electrical engineering upon nine stu-

dents who graduated last month.

At the annual meeting of the Association of Rail-

way Telegraph Superintendents, held in Buffalo last

month, considerable attention was paid to the sub-

ject of using the telephone in transmitting train

orders and for other branches of railroad work.

F. P. Valentine of Boston read a paper on this sub-

ject and J. A. Clark of Omaha sent a letter in

which he said that be considered the telephone far

more efficient than the telegraph in train dispatch-

ing. Several other practical papers were read. The
following-named officers were elected: President.

C. F. Annett, Chicago: vice-president. F. B. Valen-
tine, Boston: secretary and treasurer, P. W. Drew,
Milwaukee. The association will meet in Boston
next year.

The subjects of the papers that were read at the

annual convention of the Pacific Coast Electric

Transmission association held at San Jose, Cal.. on
June iSlh and loth were as follows: "The Possi-

bilities and Limitations of Electrically Transmitted
Power in Driving Irrigation Pumps." by Lewis A.

Nicks, San Francisco: "The Phenomena Attending
the Use of Telephone Circuits When Operated Over
\\ ires Placed on High-tension Pole Lines." by T
E. Thebcralh, San Francisco; "The Construction of

Pole Line of the Standard Electric Company," by

C. O. Poole: "Construction of Pole Line of the Bay
O unties Company." by C. E. Dutcher. Officers for

the ensuing year were elected as follows: Pri

dent, Dr. C. W. Van Nordcn; vice-president. E. .1

Desable: treasurer, William Angus; secretary.
(, eoier P Low Dr. Wan Nordcn. John Martin and
II. II. St. Clair constitute the new executive com
mittee.

MISCELLANEOUS.
\i n meeting oi the Chicago Citj Council on July

ist, Alderman Kccney introduced an ordinance regu-
lating the erection of poles, wires etc.. in streets

and alleys. According to the terms of this ordi
nam-,-, all telegraph and telephone companies shall

he taxed five dollars a year for each pole in a

alley or public place, and 15 cents a lineal fo

cables or woe The ordinance was referred to the

judiciary committee.

Announcement has been made b\ the United
Siaps t"i\il Service Commission that on July 2^\
examinations will he held in the cities of the I

States where postal free delivery has been estab-

lished, for the position of electrician in the custodian
service. From the eligibles resulting from the cxam-

TRADE NEWS.
The General Storage B

lias been incorporated, with
irry W. YVakcIce, II. J. Furbcr, Jr

F. Dickinson.

The corporation know
company of

'' York city -.-.
il

' lontauk Fin
This change of name

1 he company, bu made
for the purpose of more fully conveying to th-

bc the nature of its business.

Stanley Electric Manufacturing -

Pittslield. Mass., has voluntarily
ployes a nine-hour working day with 10

1 11 sides a five per cent, increase in -.-.

shops have recently been completed at Mornil ;

one mih- out. on the Boston and Albany rail

and sufficient orders arc reported as already in hand
lo keep these works running day and night f

ensuing year. President Perrine has made the
ment that 500 men are affected by the change in

The International Association for the Advancc-
menl of Commercial Instruction will hold i-

meeting at Zurich. Switzerland, on July nth to
13th of this year. The United States h;

quested to semi as representatives meml>
institutions of commercial instruction. The
ciation propose- to have an annual statistical re-

view-, published in several languages, as well
central office, lo collect the . educational plai

various countries and to give information to those
interested.

Under date of May 2c;th. Consul-general Gnenther
of Frankfort. Germany, says that according 10 French
official reports, the demand for electric ventilator-

in British India exceeds the supply. American vc-n-

likitors are heine introduced, but it is stated thnt

the people of British India nrefcr ventilators with
blades of from 4% to six inches, while tk

American make arc only about three inches Amer-
ican manufacturers, adds Mr. Gnenther. would do
well to verifv this statement and govern themselves
recording to actml demands.

BUSINESS.
The Western Electrical Supply company

Louis reports that it has recently closed a number
of large contracts for apparatus in the West and
Southwest. The company is offering for alternat-

ing-current apparatus the new Warren alternator

and for direct current the Eddy generators and mo
tors.

The Manhattan Electrical Supply company oi New
York and Chicago has just issued a new fan-motor
catalogue and discount sheet, and will l>e pleased
to send a coin to anyone interested. The company
is handling the well-known G. E. apparatus, and
can make prompt shipments from cither New York
or Chicago stock.

A too-horsepower Ball automatic engine, built

in the Ball Engine company oi Erie. Pa., is being
installed in the electric plant oi the citv oi Attica.
Ind. The Ball Engine company has als

sold to the Cleveland Cap Screw company of Cleve-
land. Ohio, a 500-horsepowcr automatic engii
electric welding purposes.

The Stilwell-Bierce & Smith-Vailc compan;
Dayton. Ohio, recently shipped one oi its 27-inch

improved cylinder-gate Victor turbines to the North
Carolina Electrical Power company oi Marshall.
N. C. The wheel was made entirely oi bronze, and
under (xi feet working head will develo) ;

The shipm
feeder pipe, three sels of hcadgatc irons and the

necessary water rack. The power will be used for

driving one of the street-railway plants in Ashcville.

X. C.

The Chicago, Burlington and Quincv Railroad

panv has arranged personally conduct,

week excursions ;,, California, via Denver and S

Lake City. These excursion par:-,

in-in tourist sleeping cars, which arc c

convenient, and the train schedule
arranged that all the masmificenl C
scenery is passed by divhVht. For infon
ceruing these excursions. P. S

agent oi ihe compa"

Edwards .\ undrcd-and-f
street and Fourth avenue. New V

in to their "Recti" hell for automol
is claimed to he water, dust ami mud
hammer and hammer-rod of the

straight line direcl blow. Carl

ised; the ni

'in- cover is lined with ail

hells arc made with
in diameter and are desig

current, from either primary
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ILLUSTRATED ELECTRICAL PATENT RECORD.
676,888. Electric-railway System. Emmerich Frisch-

muth, Berlin, Germany, assignor to the Siemens
& Halske Electric company of America, Chi-

cago, III. Application filed February 12, 1900.

A frame is adapted for iasertion and removal through a

slot of an electrical conduit, and a swinging frame is

pivotally connected with the supporting frame and is

adapted to revolve about an axis extending in the direc-

tion of travel of the vehicle. A contact is pivotally con-
nected with the revotuble frame. Spring means tend to

hold the contact in an outward position for contact with
the conductor, and means are provided for causing the
retraction of the contact upon the rotation of the swinging
frame.

676,949. Electric Heater. Gardner C. Hawkins,
Boston, Mass., assignor to the Bay State Elec-

tric Heat and Light company, Jersey City, N. J.

Application filed September 26, 1898.

See page 2.

JTTL

NO. 677,070.

676,952. Electric Lamp. Charles A. Hussey, New
York, N. Y. Application filed October 23, 1900.

A combined incandescent electric lamp and socket has
two filaments. An interior smaller one is inclosed by an
interior bulb and an exterior larger one is inclosed by the
main bulb. A socket is arranged to receive the lamp.
Conductors are provided for supplying current to the
lamp, and a switch in the socket is adapted to connect
either filament with the conductors.

676.955. Telephone System. Frank A. Lundquist,
Chicago, 111., assignor to M. E. Richardson.
Trustee, Sterling, Kan. Application filed De-
cember 23, 1899.

A group of wires leading from a central telephone sta-

tion has a series of telephones each of which is similarly
connected to the same wires. A switching mechanism is

provided at each telephone. At the central station is a
spring-jack through which the operator makes connections
to the telephone. A lever is so located that it must be
moved before a plug can be inserted in the spring-ja".k,

and means are provided whereby a movement of the lever
will cause an operation of each switch.

676.956. Calling Device for Telephone Exchanges.
Frank A. Lundquist, Chicago, 111., assignor to

M. E. Richardson, trustee, Sterling, Kan. Ap-
plication filed January 8, 1900.

A receiver hook and an indicating pointer are com-
bined with a switch and there are connections for shifting
the switch by a movement of the pointer from its normal
position. A contact-closing device is operated by the
return of the pointer to its normal position and is adapted
to send electrical impulses through the switch. Connec-
tions from the receiver hook to the switch are provided
for releasing it and permitting it to return to its normal
position after having been moved by the pointer.

676,965. Means for Recharging Storage Batteries of

Electric Vehicles. Joseph Sachs, Hartford,
Conn. Application filed October 5, 1900.

A storage battery and a motor electrically actuated
thereby are combined with devices actuated by the motor
and interposed between the same and the running gear
for driviDg the machine. Devices are actuated by the
free running of lh° vehicle and electrical devices are
brought into operation thereby for increasing the field

strength and recharging the battery.

Jttfefeiifcl

NO. 677,244.

Electric Smelting Furnace. Hugo Koller,

Germany. Application filed May
17, 1900.

lor supporting two end electrode*
above the bottom of the farnace. disconnected
intermediate electrode, aod means for supporting the

intermediate of and approximately in the same
level as the en ri disconnected
electrodes are provided on the bottom of the furnace in-
termediate of the en I

;. Feeding [ulating Mechanism for
Arc L<-r Idron, Colorado

nor of one-half to Andrew
L. Lawton, Colorado Springs, Colo. Application
filed February 6, 1901.

A main supporting fr iwei carbon holder in
electrical connection therewith, A frame i'. attached to
the npoer part of the main supporting frame and is in-
>a!i- The upper : idei for the
upper carbon and a ii an elec-
tric magnet and its armature, the armature carried by

Issued June 23, /go/.

the projecting portion of the frame. A ring-clutch is

mounted between the guides. Means as a spring or
springs are provided for holding the ring-clutch hori-
zontally upon one of the carbon guides and the armature
away from the core of the electromagnet.

677,019. Electric Arc Lamp. Frank M. Conway,
New York, N. Y., assignor to the Imperial Elec-
tric Lamp company, New York, N. Y. Applica-
tion filed July 18, 1898.

A solenoid is fixed to a central lamp banger and has
vertically movable cores. A sliding frame is moved ver-
tically by the cores. Toggle-clutch levers are supported
at the lower eDd of the frame. There is a floating ful-
crum ring in which the clutch members of the toggle-
clutch levers are fulcrumed at points near the movable
carbon of the lamp. A fixed arresting ring is supported
from the lamp hanger.

677.026. Electric Brake. Frank W. Garrett, Johns-
town, Pa., assignor to the Lorain Steel com-
pany of Pennsylvania. Application filed October
24, 1900.

A bar of magnetic material is capable of a movement
toward and away from the periphery of a rotary brake
member, and has pole-pieces which form shoes for con-
tact with the surface. There are coils on one of the pole-
pieces and means for energizing the coils. Means are
provided for sending a reverse current around the other
of the pole-pieces, and a spring tends to hold the bar
away from the brake member.

677.027. Operating Means for Electric Controllers.
Frank W Garrett, Johnstown, Pa., assignor to
the Lorain Steel company of Pennsylvania. Ap-
plication filed November 27, 1900.

This device is the combination of a regulaiing switch,
a reverse switch, a handle for the reverse switch, a guard
plate which is loosely mounted on the reverse switch
shaft below the handle aod has a groove in its upper sur-
face to receive the handle. Devices controlled by the
regulating switch are provided for moving the plate to-
ward and away from the handle. Means are provided
whereby the handle cannot be removed except at its off
position.

NO. 677,238. NO. 677,308.

677<03S. Control of Electric Motors. Frank A.
Merrick, Johnstown, Pa., assignor to the Lo-
rain Steel company of Pennsylvania. Applica-
tion filed November 14, 1900.

This is a method which consists in startirg the motors
from a position of rest connected in series with each
other, then connecting their field-coils in parallel and in

series with the series-connected armatures, then shunting
one motor with the field of the other motor, then shunting
one of the motors with the armature of the other motor,
and finally connecting both motors in parallel.

677,049. Electric-lamp Cluster Fixture. Nelson
Weeks, New York, N. Y. Application filed Oc-
tober 4, 1S98.

A base has metallic receivers for a number of lamps
and a separated and independent finishing cap has open-
ings to permit the insertion of the lamps in the receivers
and bushed with insulating material.

677.070. Electrical Heating Furnace. Arthur H.
Eddy, Windsor, Conn. Application filed June
15. 1900.

In this device are combined high-resistance conductors,
circuit-terminal clamps holding the ends of the con-
ductors, refractory tubular envelopes entirely surrounding
the conductors and held by and in electrical connection
with the clamps, and an air-space between the conductors
and the envelopes. (See cut.)

677.071. Collector for Electric Generators and Mo-
tors. Arthur H. Eddy, Windsor, Conn. Appli-
cation filed March 27, 1901.

This collector consists of a cemented mixture of par-
ticles of oxide of metal and particles of pure metal.

677,145. Combined Brake and Power Controller.

Emmett W. Stull, Johnstown, Pa., assignor to

the Lorain Steel company of Pennsylvania. Ap-
plication filer] September 28, 1900.

A switch has one set of movable contacts for regulating
the power and speed of the motors. Aoolher set of mova-
ble contacts are arranged to entirely rpen the trolley cir-
cuit and to connect the motors in a closed circuit to run
as generators. Both of the sets of contacts are carried by
a single member, and between the sets of contacts is an
open-circuit position. Stationary co-operating contact
fingers are common to both sets of movable contacts.

677,156. System of Charging Storage Batteries.

George H. Condict, New York, N. Y., assignor
to the Electric Vehicle company, New York,
N. Y. Application filed August 4, 1898.

This device consists of a common source of supply; a
plurality of circuits of different potential : a circuit for the
battery to be charged : actuating means for controlling
the circuits of different potential including conspicuous
signals, and a single operating means Tor conoccting the
battery circuit in the circuits of different potential.

677,191. Electric Controller. Arthur C. Eastwood,
Cleveland, Ohio. Application filed February 6,

[901,

Resistance cotts arc supported in a horizontal position
111 a frame and in such manner that any cnil may be re-
moved from the front of the controller independently nf

th'j other coils, Contact pieces are connected to the colls,

Brushes arc constructed to be moved over the contact
pieces and means arc provided for bo moving the brushes.

677,214. Tabulating Apparatus. Herman Hollerith.
Garrett Park, Md. Application filed July 17,

1900.

A clutch connects the indicators aod actuating devices
with a motor. A magnet controls the clutch. A record-
controlled means by which the circuit through the magnet
is completed operates the clutch and starts ibe actuating
devices. A switch operated by the motor breaks the cir-
cuit and maintains a circuit through the magnet inde-
pendently of the record -controlled means during the
prescribed movement" of the actuating devices. Means
are provided for actuating the switch to break the latter
circuit upon the completion of the movement of the
actuating devices.

677,226. Method of Producing Electrical Energy
from Carbonaceous Materials. Hugo Jone, Chi-
cago, 111. Application filed July 8, 1899.

This method consists in first reducing, by means of the
oxidation energy of carbonaceous fuel, the sulphate of 3
metal to the metal and sulphur dioxide, and then producing
electrical energy, first by combining the metal with an
electronegative substance in a galvanic cell, and secondly
by reducing a metallic compound by the sulphur dioxide,
and combining the product obtained from the metallic
compound by this reduction with an oxidant in a galvanic
cell, whereby the oxidation energy of the carbonaceous
fuel is converted first into chemical and then into elec-
trical energy. (See cut.)

677,226.

677,238. Incandescent Lamp. Isidor Kitsee, Phila-

delphia, Pa. Application filed March 2, 1900.

Renewed April 23, 1901.

A method of lowering the resistance of an incandescent
lamp is described which consists of a material non-con-
ducting at low but conducting at high temperatures. The
method consists in moistening the normally dry material,
designed to become incandescent, with a liquid capable
of imparting to the material a conductivity it formerly did

not possess. (See cut.)

677.244. Secondary Battery. Albert F. Madden,
Newark, N. J. Application filed March 19, 1901.

An electrode includes an integral compressed conductor
or grid which has an interior molecular structure more
dense than that of ordinary cast lead and presents a hard-
finished exterior surface everywhere adapted to resist

quick electrolytic disintegration. The conductor or grid

has openings within surrounding walls and comb-like
series of closely grouped fine fingers projecting from the
walls into the openings. There is active material in the

openings in contact with the Sogers. (See cut.)

677.245. Apparatus for Making Secondary-battery

Plates. Albert F. Madden, Newark, N. J. Ap-
plication filed March 19, 1901.

A die is made in sections movable so as successively
to reverse their relative facial levels to eject the pressed
grid or plate.

677,247. Electrically Operated Plow. Conrad Meiss-

ner, Friedrichsberg, Germany. Application filed

December 31, 1900.

See page 2.

677,262. Trolley. Alexander Palmros, Columbus,
Ohio, assignor to Joseph A. Jeffrey, Columbus,
Ohio. Original application filed October 9, 1899.

Divided and this application filed April 29, 1901.

A pivoted frame having at each end an elongated trolley

roller and means for pressing upward either end of the

frame is combined with a support consisting of in-

wardly inclined standards and bearings for the pivoted

frame carried by the standards.

677,296. Circuit-testing and Recording Apparatus.

George A. Wall, Providence, R. I. Application

filed February 17, 1899.

A day-wheel is operated by a magnet. Means controlled
by a clock control the circuit through the magnet which
operates the day-wheel. There is a second circuit

throueh that magnet. Means are provided by which the

attendant may control that second circuit, and there are

also means carried by the day-wheel to prevent the con-
trol of the second circuit by the attendant, except when
the day-wheel has nearly reached the end of a revolution.

677,308. Alternating-current Motor. Carl Eicke-

meyer, Mary T. Eickemeyer and Rudolf Eicke-

meyer, Jr., Yonkers, N. Y., executors of Rudolf
Eickemeyer, deceased, assignor to the General

Eldctric 'company, Schenectady, N. Y. Original

application filed July 6, 1894. Divided and this

application filed January 24, 1901.

A closed-circuit armature has an iron core which, adja-

cent tc its periphery, is divided into sections on sub-

stantially radial lines. These sections are always located

unsymmetrically with reference to a set of field-poles,

whereby at no time will any two pairs of co-operating

poles have magnetic circuits which are precisely alike in

magnetic conductivity through adjacent portions of the

core. (See cut.)

Reissue.

11,916, Electric Arc Lamp. Edwin W. Rice, Jr.,

Schenectady, N. Y., assignor to the General

Electric company of New York. Application

filed May 1, ropi: Original No. 641,891, dated

January 23, rgob.

A plurality of stationary eleclrodes are adapted for

connection with currents differing In phase. There is a

single movable elcrtrode in circuit. A regulator controls

the electrode to adjust and maintain the arc.
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Hub-motor Omnibus in Chicago.

The electric omnibus service that was promised

for Chicago about a year ago will doubtless be in

operation within a few weeks. The first of the hub-

motor electric vehicles that arc to be used for this

purpose has arrived in the city and has been given

some preliminary tests. The vehicle, as shown in

Fig. 1. is known as an imperial and is built witii

two decks. It forms a well-constructed vehicle and

is designed to withstand heavy service. The win-

dows are of plate glass and the lower seats are

upholstered in plush. There is an electric push-

button at. each seat with which to signal the motor-

man. On the upper deck the seats are placed back

to back and the push-buttons arc located on the

top of the ridge, being protected by metal hoods.

The motorman is separated from the passengers en-

tirely, holding his position in a glass-enclosed space

in the front of the vehicle. Fares are dropped into

a slot device by the upper-deck, as well as the lower-

deck, passengers. When the bus is in operation a

guard will -be stationed at

the entrance (which is in

the rear) on the stairway

landing to make change and

help passengers on and off.

The bus is lighted and

heated by electricity. An
electric headlight is pro-

vided for the front and

three electric lanterns are

fastened above the upper

deck. The vehicle illus-

trated was designed to seat

40 passengers, but on a re-

cent test 20 people were

seated below and 24 on the

upper deck.

For the propulsion of the

bus the hub motor is used.

This style of hub motor

was invented by F. J. New-
man and Joseph Ledwinka,

engineers for the Hub Mo-
tor Transit company, and has

been perfected by Charles

Berg and Harry L. Irwin.

By its use the electrical

power is applied directly to

the hubs of the four wheels

supporting the vehicle,
making each wheel an act-

ive driver. This equipment

makes the entire power

available for traction and

does away with all com-

plications of gearing. The
hub-motor wheel, as a unit

witli its own mechanism

complete, can be taken off

in a very few minutes and

replaced by another one in case of accident.

In Fig. 2 (page 18) is a cross-sectional view of

one of the hub motors. The construction requires but

four cones for ball bearings or flat roller bearings.

Two of these cones are for the motor armature shaft

and two for the field- of the armature (the field being

also the hub of Ihe wheel). In other equipments it is

customary to use eight cones and over, thereby increas-

ing the consumption of current by additional friction.

This application of power to the hub is believed

to be especially well adapted for road trucks or

omnibuses, inasmuch as the front wheels of such

vehicles must be the steering wheels and also serve

ivc drivers with the same amount of power

as the rear wheels. Fig. 3 is a view showing the

parts of a hub motor disconnected.

The storage battery of this vehicle is carried in

a large tray beneath the body of the carriage, the

tray being hung so that it can easily bo removed

when the cells are discharged and replaced by a

freshly charged one. The Hub Motor Transit com-

pany owns or controls patents on two inventions

relating to storage-battery plates which are regarded

as of much importance. One of them is a chemically

formed plate and the other is a pasted plate. By the

use of glass-wo.il protection, the life of tin- plati

is considerably prolonged and at the same time a

greater output is secured. This battery, which was

invented by J. K. Pumpelly, will, it is said, give

seven amperes' discharge per pound of weight, in-

cluding electrolyte and cells. Charles Berg, vicc-

pn - .lent of the Hub Motor Transit company, says

that he can build a storage battery under these pat-

ents for $500 that will produce a horsepower for

every 55 pounds of weight of material. The weight

of the imperial battery complete, with 80 cells, will

be about 3,400 pounds.

The vehicles that will be operated by this com-

pany will not be required to run long distances

without recharging. The storage battery to be used

need only be of sufficient weight and capacity to

carry the imperial to its usual terminus, where

charging and changing stations will be provided.

These stations will be at the termini of the lines and

located not to exceed three to four miles from the

center of the city, so that the battery need not be

constructed for more than a 12-mile run. This will

give at all times 30 to 50 per cent, surplus capacity,

should the battery be called upon for extra effort.

Solid-rubber tires at present are used on the ve-

hicle, but the company expects to use a solid pulp

FIG. I. HUB-MOTOR OMNIBUS IN CHICAGO.

or composition hemp tire, which is guaranteed to

stand any wear and outlast two sets of rubber tires.

This new tire is manufactured by the Auto-Dynamic

company of New York city. Mr. Berg has also pat-

ented a wooden-block tire which is claimed to be

exceptionally economical.

At present the vehicle is steered by a hand wheel

with a reducing gear in the ratio of one to 12. but

it is intended to install a small electric motor and

controller, which will lie used exclusively for steer-

ing. The huh motors arc controlled by a Westing-

house controller.

The Hub Motor company was organized by Mr.

Berg and Harry I.. Irwin as equal owners in the

$1,000,000 capital stock. This company controlled the

X\\\ man-I.cdwinka hub-motor patents. Later ncg

tiations were carried on with some of the large elec

trical companies and a deal was finally concluded

with George Wcstinghouse of the Wcstinghouse

Electric and Manufacturing company whereby be

purchased the controlling interest in the Hub Motor

iany, after a four months' test of the hub-motor

equipment at the Wcstinghouse factory. Mr. W
inghouse proposes to manufacture hub motors with

axle steins and supply them to all carriage and auto-

mobile builders. The Hub Motor company thereby

becomes a mere distributer of the hub motor in-

stead of competing with automobile manufacturers.

The Hub Motor company has a contract with the

Westinghouse Electric and Manufacturing company

whereby the latter is given the exclusive rigi

manufacture under the patents of the first-named

company. The car bodies will be made by the Amer-
ican Car company of St. Louis.

rder to demonstrate what ti.

would do on heavy trucks and public conveyances

such as the imperials, the Hub Motor Transit com-
pany was organized with a capital stock of $1,000,-

000. This company has the exclusive right to the

use of the hub-motor patents on street-car imp

in the state of Illinois. This company expects to

operate several lines of these vehicles in Chicago

and also to equip other companies in Chicago and
other parts of the state. Fifty imperials, each with

seating capacity of 40 passengers, running 10. hours

daily and making 38 trips are promised for the lines

of service in Chicago. The most desirable routes

to the heart of the city will be selected passing

around loops dictated by the convenience of the

public. The motto of the company on which it will

bid for patronage is "no seat, no fare." When all

the seats are filled the ve-

hicle will travel without

stop until the first passenger

alights.

The hub-motor wheels on

this vehicle were recently

tested at the Westing'r,

shops in Pittsburg, where
they were manufactured.

The certified test shows that

the four hub motor -

the imperials have a normal
output of 28 horsepower,

seven horsepower each,

while they will develop

twice this power for a con-

siderable length of time

without straining the mech-
anism. It is also asserted

that, if necessary, power
can momentarily be exerted

up to the remarkable over-

load of 500 per cent. In

the diagram (Fig. 4) are

shown the results of an effi-

ciency test on one of the

imperial hub motors. This

test was made by the West-
inghouse company. The
efficiency curve, which indi-

cates the efficiency at the

rim of the wheel, is re-

garded as a remarkably

good one for such a motor.

In the accompanying table

iwn the result of a test

made on June 3d by the

Wcstinghouse company on

a hub motor. The machine
was of four poles. -

wound, and rated at seven horsepower with 3S am-
peres, no volts and 900 revolutions. All the vents

of the motor were closed. The revolutions are those

of the wheel, and not the motor itself.

Time. K. P. M. Ampere. Votes.
Series
Volo.

10:30
11:00
11:30

109.5
109
10S.5

3S
5S

38

:-.-

ite
160

1 .15

*-5

The test sheet shows that the running balance.

the end play and the insulation were -

The temperature of the air grade,

that of the field 47.5 , the armature co.?~ and the

commutator 045 Centigrade.

A lest of the vehicle complete was made in

burg before it was shipped :

age of i\{ with a current consumption
amperes and a dead weight

eight passengers* the vehicle

miles an hour. The low 1

some ^i the cell- being

phating. The vehicle without the battery

[5,115 pounds, the testing battery making an addi-

tional weight of .\ico pounds. With a full 1

11 tons it is estimated that the consumpl
rent will ! . 1 watt-hours

this is with Ihe rub'

fourths inch. Estimating the

per kilowatt-hour wit':

the type that the company will probably
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its charging stations, 80 watt-hours per ton-mile

(giving a speed of eight to nine miles an hour),

with to per cent, efficiency of the batteries, will give

II x 80 x 1.5
= 2.2 cents

.60 X loco

or a cost of 2.2 cents per mile tor current for the

entire vehicle. With an average run of four miles

for the round trip and 19 round trips a day, or 76

miles' travel the cost of operating one vehicle, is

estimated to be about $1.70 a day. Willi the full

ifo volts of the battery the imperial will make a

speed of 17 miles an hour.

FIG. 2. HUB-MOTOR OMNIBUS IN CHICAGO.—SECTION
THROUGH HUB MOTOR.

The president of the Hub Motor Transit com-

pany is Charles P. Wurts of the insurance firm of

Fisher, Martin & Wurts. Charles Berg, the vice-

president, is a Chicago real-estate dealer. George

M. Seward, secretary of the Chicago and Milwau-

kee Electric Railway company, is secretary of the

company. The other officers are as follows : Treas-

urer, George K. Schoenberger ;
general manager.

Paul D. Hamlin ;
general counsel, Harry L. Irwin.

In speaking of the field of the company's opera-

tions, Mr. Berg says: "We can duplicate the serv-

ice of any given surface-transit company in the

city, or we can and will find a sufficient field for our

imperials outside of the regular systems. We have

entered this city not in competition with others but

to help in solving the transportation problem. Our
company is quite capable of caring for all the needs

of those who now use the cable or trolley lines. We
will certainly provide better service, both as to time

FIG. 4 HUB-MOTOR OMNIBUS IN CHICAGO.-

SHOWING MOTOR PERFORMANCE.

and accommodatioi to the latter, I can speak

with surety. No more passengers will be accepted

than can be with seats."

Mr. Glidden as an Automobilist.

Char M-known telephone man,
' -?lric automobile over 4.000

within a radius of 15 mile 1, and only
twice has he had to abandon a trip on account of

failure of the power. While it is claimed that

with a single char; will furnish power

that 15 miles is as long a journey ;ife to
attempt with one charging of the ordinary type

tery. except on a practically b

Mr. Glidden add -hat one of the newer
sufficient for a ride of 35 miles.
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Construction and Protection of Aerial
Systems. 1

By K. B. Thornton.

In this country the majority of transmission and
distribution systems are of overhead construction,

and are likely to remain so for many a long day.

As these systems are exposed to all kinds of weather

it is a matter of great importance to those who are

operating the same that they be constructed and pro-

tected in the best possible manner. Aerial lines are

constructed by placing wooden or iron poles in the

ground generally at distances varying from 105 to 120

feet apart in cities, and from 90 to 100 feet apart

for high-voltage transmission lines in the country.

For wooden poles, cedar wood, owing to its last-

ing qualities, is generally used up to lengths of 50 or

55 feet ; beyond this length they are hard to get of

suitable proportions, the tops being often too small

and the butts too large, and the price prohibitive.

Apart from this cedar is also too brittle a wood to

use for high lines. Spruce and pine poles are there-

fore used where lengths over 55 feet are required,

chestnut and other desirable woods not being obtain-

able in this country. As it is daily becoming harder

to get long poles it is often necessary to resort to

splicing poles to get the proper lengths.

Good cedar poles will last for twenty years and
more without showing any signs of rotting, but red

pine poles will generally rot at the butt in cities in

less than 10 years, and spruce poles often show signs

of rotting in four or five years, depending very

much, however, on the nature of the ground in which

the pole is located.

With a view to increasing the life of spruce and
pine poles it is customary when placing them to coat

the butts with a heavy coating of tar. The length of

Doles is governed by the conditions of locations.

They are usually from 40 to 65 feet, and to clear

high bvildinsrs. from 7^ to 80 feet. Experience has

shown that it is advisable to keep the lengths of the
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The number of men being as follow-:

Height of Pole. No. of men required.

30 ft. 6 with pike poles.

40 ft. 7 with pike poles,

do ft. 10 with derrick.

70 ft. 15 with derrick.

80 ft. 15 with derrick.

Should the poles be wet one or two additional

men may be required on account of the extra weight.

The gains are cut while the pole is on the ground
and also when used in cities the holes drilled for

spikes.

When a pole is once set the earth is well tamped
round the butt ; this is especially necessary in the

early spring when the frost is not quite out of the

ground, and if not properly attended to, the poles

will get out of line in a very short time.

Spikes are of square wrought iron, nine inches by
nine-sixteenths inch, two men being able to drive

about 500 per day of ten hours, once the holes are

bored.
Cross-arms are usually of red or yellow pine and

vary in length for ordinary city service from two
feet six inches for a two-pin arm, about eight feet

for a six-pin arm, and have a sectional area of three

feet four inches by four feet four inches for all ordi-

nary work; for transmission lines the dimensions
will vary from the above depending on the nature of

the transmission service.

Cross-arms are rounded cr chamfered on the top

side to prevent water gathering and lag screwed to

the poles with seven-inch by one-half inch lag

screws. Some prefer to fasten the cross-arm with
bolts passing through the poles, but our experience

has been that it is easier to replace cross-arms that

have been lag screwed than those which have been
bolted, as the bolts generally rust, making it neces-

sary to use a drift to drive them out.

Braces.—All four and six-pin arms should be

braced with flat iron braces not less than one and
or.c-fcurth inch by 27 inches, bolted to the cross

FIG. 3. HUB MOTOR OMNIBUS IN CHICAGO.— PARTS OF HUB-MOTOR.

. poles as short as possible, as they are less exposed

to the weather, and it is generally a hard matter

in cities to guy them.
Throughout residental and suburban districts and

for transmission lines through the country the usual

length for poles is 40 feet. The following are some
of the essential features of a pole contract:

Poles to be of good, sound, well shaped line cedar

wood, not less than seven inches in diameter at the

small end.

Poles to be cut square at both ends and the bark

stripped off clear from the top to within six feet

from the butt, and all knots to be neatly trimmed

off; no pole will be accepted with two curves in it.

Poles will be inspected and branded at point of

shipment, the inspector having the power to reject

anv pole that he may consider to be unsatisfactory.

Shaving Poles.—Poles when unloaded at the pole

yard are inspected and shaved, the cost of shaving

averaging about three-quarter cent per foot.

Setting Poles.—In regard to the setting of poles

no regular rule can be given for the depth which

they should be set in the ground ; usually it is from

five to seven feet, depending on the height, location

and the condition of the ground in which they are

located.

The following are the usual depths of setting in

good ground:
Height of Pole. Depth of Setting.

35 to 45 ft. S ft.

?o to 55 ft. 6 ft.

60 to 80 ft. 7 ft.

In marshy or "made" ground il is often necessary

to concrete the butts of poles, using a mixture coni-

nosed of one part of cement, three parts of sand and
five parr- of broken stone.

Up to a height of 45 feel poles are sci with pike

nolc and a "dead man," and over thai heighl with a

derrick.

1. Paper read at the convention ot th.- Canadian Electrical
Association at Otlawa, Ont., June 19, 1901.

arm by four-inch by three-eighths-inch machine

bolts at one end and eigther lag-screwed to the pole

with a four-inch by three-eighths inch lag screw, or

bolted to the next cross arm underneath. On im-

portant transmission lines with long and heavy cross

arms, where very strong work is required, braces

of angle-iron in one piece are sometimes used.

A brace composed of one piece has some distinc:

advantages. For instance, some time ago one of the

wires on a high-voltage transmission line slipped off

the insulator onto the cross-arm, and the current to

ground through the pole burned the cross-arm en-

tirely off the pole, leaving the two outside ends of the

arm supported by the brace, permitting the service to

remain uninterrupted until such time as the line could
be conveniently shut down.

Pins are fitted in holes drilled in the cross-arms
about 15 inches apart and 22 inches between the cen-

ier two pins, and secured by a wire nail driven through
the cross-arm. After considerable experience vv.th

oak pins they have been abandoned in favor of

one-and-one-half-inch locust-wood pins, it being
found that oak pins after five or six years were in-

clined to rot and break off at the shoulder when sub-
jected to any great strain. Where great strength
is required at corner poles or for dead-ending, it is

advisable to use solid iron pins.

On long straight runs it is advisable to set the

cross-arms in such a way I hat they alternately face

each other on adjacent poles and are back to back
011 the next two poles; in this way, should a stretch

be cut down or a pole break, there is less danger
of the cross-arms being wrenched off than if they
were all set in the one: direction.

At all long stretches, corners, and for dead-ending,

cross-arms should be doubled, with a spacing block
at either end of same and fastened at the ends by
bolls run through the spacing blocks.

Insulators.—For regular line voltages of 2,000 to

3.000 volls. the ordinary deen-^rooved, double-pett'-

coal glass insulators arc used; for higher voltages it

is necessary to use specially prepared triple petticoat



July [3, tgoi WESTERN ELECTRICIAN 19

in ulators of porcelain or a combination oi porcelain

and glass, so proportioned as to give the greatest

distance between the point of support of the wire

and contact with the pin and at the same time pei

mining of a minimum amount oi surface leakage,

These insulators are ordinarily subjected to a break-

down test before being placed, in order to locate de-

feels.

Wire.—For all ordinary line work soft-drawn
copper wire is preferable to hard-drawn, the disad-

vantages in lining it din- to increase of sag being

more than offset by the difficulties in handling h.ird-

rlrawn wire and the possibilities of damaging same
when it is being erected. As yet aluminum has not

come into general use for overhead construction, ow-
ing to the difficulty of making proper joints and the

greater size of the conductor necessary to get the

equivalent conductivity of copper. It is customary
1 n city lines to use wire insulated with a double

braid of cotton thoroughly saturated with an insulat-

ing compound. Rubber-covered wires for line work
are of no use as the insulation will deteriorate in a

comparatively short lime, when exposed to all kinds

of weather, rendering it worse than useless.

Tieing.—The line wire is secured to an insulator

at each cros-, arm, being laid in the groove of the

insulator and tied with a short length of wire about

one or two gauges smaller than the line wire.

Jointing.—The ordinary twist joint is used, except

on very heavy wires of No. 000 gauge and over, when

k/\A4
FIG. I. CONSTRUCTION AND PROTECTION OF AERIAL

SYSTEMS.

it is better to use a lap joint as it runs over the

cross arms easier when the wire is being strung.

Dead-ending.—Lines are generally dead-endea on
double cross-arms, the wire being twisted round the

insulators and then back on itself, and the tie wires

soldered to the line wire on the last two or three

poles. (Fig. 1.) For high-voltage lines, a dead-end-

ing arrangement, consisting of a series of globe strain

insulators is sometimes used, the line being fastened

lo one end of a string of strain insulators, the other

end of which is bolted through the cross-arm as

shown in Fig. 2. This system of dead-ending is not

altogether satisfactory, as the insulation of the strain

insulators deteriorates and breaks down. Fig. 3

shows another method for dead-ending high-voltage

lines, which has proved to be very satisfactory, al-

though more expensive than that shown in Fig. 1.

With this arrangement the wire is tied round two
insulators, supported on a special iron bracket,

which is bolted through the cross-arm. the center

of the wire being in line with the shank of the

bracket.

Stringing Wire.—Wire when strung is subjected to

mechanical strains due to weight, tension, variations

in temperature and additional weight in winter due

FIG. 2. CONSTRUCTION AND PROTECTION OF AERIAL
SYSTEMS.

10 ice. and when stringing wire in our Canadian
climate, special allowance must be made for variations

in temperature.
Dynamometers are not ordinarily used to delcr-

1: ine the tension of the wire strung, but experience

has shown what sags to allow between poles for

different sizes of wire.

The deflection of a wire supported between two
points is given by the formula:

. l.MV

ST
Where d = Vertical deflection al middle of span.

L = Length of span.

W = Weight of wire in pounds per fool.

T = Maximum tension of wire in pounds.

The length of a wire in a span is given by the

formula

:

L-j- s ,r

31

Where I., = length of wire and 1. = length of span

I

d = 'i hll.,-1.)

Stresses.—Pole lines are subjected to various

stresses which have all to be provided for These
stresses are firstly, those due to the weight of the

conductors and fixtures on pole, or the weight of

ic< "ii the luctoi together with their weight
tending to crush the poll and 1 nd Hie to

the lat< 1 the wind on the pole and
conductors, tending to break the pole by bending; the

action of the wind also has the tendency to break
the pole near the ground due to vibration. The dan-*
.'i dui to crushing is not very great as there is

always a very large factor of safety. On one of the

heaviest pole lines in Montreal the factor of

for crushing under ordinary conditions is about 400.

Onci during the winter, after a very heavy sleet

storm, this factor was reduced to about 240, owing
1 . the exira weight of ice on the wires. The stresses,

however, which are most to be feared, are those

caused by wind. The same pole line mentioned was
blown down in November last during a hurricane,

rbcut 18 70-foot poles being broken. McGill Observa-
tory reports gave the velocity of the wind at 75 miles
per hour which is equivalent to a pressure of 25
pounds per square foot. This represented a total

pressure on each stretch of this particular line, of

.*w5° pounds, and there is no doubt if this had been
applied as a constant pressure, that the poles and
guys would have withstood same. However, the com-
bination of the wind and the swinging of the wires
evidently produced a strain in excess of the strength

of the poles and guys.
Guying.—All lines require lateral support in the

shape of braces or guys to withstand wind stresses,

the poles themselves when loaded with wires being
unable to withstand same. In the country, poles can
be side braced with short wooden poles or guyed
with anchor rods, but in cities this is impossible
and guy wires have to be used. Galvanized iron

or stranded steel is used for guy work, the stranded
steel being preferable as it is much more flexible and
its weight length for length considerably less. On
long, heavy lines, poles in addition to being side

guyed, should be guyed with crossed head guys every
four or five stretches to prevent the line running
back or the poles breaking, should any single pole
in the line break or a stretch be cut or broken
down. Where there are several cross arms on a
pole the "Y" guy is most useful, and at points where
circuits dead end on one side of a cross arm—"Y"
guvs should also be used to prevent the arms being
twisted out of line.

The practice of guying to trees and buildings
should be avoided in all cases, for aside from making
poor anchors for guys, they are subject to removal
at a minute's notice from the proprietor and the

company owning them is also liable for damages.
Lightning Protection.—The protection of aerial

lines from the effects of lightning storms, is a mat-
ter which has received considerable attention from
all central-station engineers operating overhead sys-

tems. With the advent of high-tension transmission
lines, the difficulty of effectively protecting same has
been greatly increased. Overhead systems may be
affected in the three following ways:

(1) By direct strokes.

12) By induced discharges.

(3) By electrostatic induction.
Fortunately for electric installations, direct strokes

do not frequently occur for probably no arrester

would be of much service in nreventing such a dis-

charge from doing considerable damage. Induced
discharges following a lightning flash and static

charges, due to surrounding atmosphere being
charged, arc the conditions which have to be specially

provided against.

Owing to the high frequency of lightning dis-

charges any inductance on the line offers an enor-
mous impedence to a discharge, which fact accounts
for tiie puncturing of transformer coils, the dis-

charge taking the shortest and most direct path to

ground.
Arresters are non-inductive resistances usually air

gaps, one side being connected to the line and the

other to earth, the resistance of these gaps being
low enough for the lightning to choose same for a

path to ground rather than through some of the ap-

paratus connected to the lines.

The length of the gap is governed by the working
voltage of the line, the general practice of the day
being to make it as small as possible without the or-

dinary current jumping across. However, this has
1 be disadvantage thai arresters are apt to be too sen-
sitive and cause trouble due to dust, cobwebs and dirt

pccumulating, or the fusing over of the spark gaps

due to repealed discharges, thereby causing a short

circuit on the line or a heavy ground as the dynamo
current follows the lightning discharge across the

gap.
A lightning arrester, in addition lo affording a

short path to ground, must also perform the duty o\

pi arc-breaking circuit-breaker to interrupt imme-
diately the flow of the line current to ground and ex-
tinguish the arc which is formed.
Owing to the fact that any inductance in the line

for- considerable resistance to the passage of a

lightning discharge, choke coils are sometimes intro-

duced in series with the line, between the arrester

and the central station, the combination o\ arresters

ard choke coils forming a very reliable means of
protecting the apparatus in the station.

It is not a general practice tO install a choke coil

in conjunction with every arrester placed on the line,

owing to the high cost which would be involved ;

1 wever, it is a good scheme to place such a com-
bination i" protect any large and expensive apparatus

connected to the circuits. These choke coils arc usu-

ally constructed of tlat copper strin wound on a non-
a nductiug core, the lavcrs being insulated with
r 1

-.1 qt s tnvc other insulator,

\i:v -elf induction in the waj ol 1 ills or turns in

the ground wire of an arrester must be avoided and
when they arc being put up, the lineir.en should be
watch- favorite trick lo take up
in a wire by making a little coil; any sucb

: be nothing 'han chok*:

which won!!
rendering it virtually u

The ground wire i- a most important feature in

the installation of a lightning arrester and thi

iubt that many failure

lines are due to poor ground COnni
led a circuit effectively, arresters should be
at the end of all lines and at points wher«
branch off in different directions and they should
be inspected ami cleaned from tin

Despite the many devi

FIG. 3. CONSTRUCTION AND PROTECTION OF AERIAL
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of arresters to extinguish the arc formed, the line

current is occasionally not broken, thereby causing
a short circuit or dead ground. To avoid this fuses

are sometimes placed on ihe ground wire of single-

pole arresters and in both leads of double-pole ar-

resters; this however, makes it specially nee
that an inspection be made after every storm 50
that should any fuse be blown it can be replaced
before the next storm.

Barb Wire.—Owing to the somewhat uncertain ac-

tion on lightning arresters barb wire has been used
on transmission lines as a protection against light-

ning, and the results obtained have clearly demon-
strated that it is a most satisfactory means of pro-
tection.

Barb wire is usually strung on pins on top of the
poles and also at the ends of the top cross-arm. In
some places a special twro-pin cross-arm has been
used above the line wires, to carry the barb wires.

and in other places a single line of barb wir
strung on top of the pole. Experience has shown
that it is advisable to fasten the barb wire to glass

insulators on pins rather than to staple it to the

pole, owing to the superior mechanical support, the

insulator of course not being used for insulating

purposes. Some engineers consider that the trouble

caused by using barb wire offsets its value as a

protective device; and for that reason its use has

been abandoned in one or two instances.

A description of the methods adopted to protect

the Chambly 12,000-voIt transmission lines from
lightning may be of interest, as the results ob-
tained on the two lines have been eminently satis-

factory.

Two duplicate lines are run from Chambly to

Montreal, the total distance being about 17 mi'

each line, of which 14*2 miles are aerial and 2%
miles underground cables. The underground cable

is divided up in three sections, the first section being

about a mile and a half from the powerhouse, the

second about 15 miles from the powerhouse, and the

third at the Montreal end.

The country through which the lines pass is very

flat and marshy towards the Montreal end. Three
lines of barb wire on glass insulators are run on
each pole line as shown in Fig. 4. two lines being
run on the ends of the top cross-arm about 15 inches

from the line wire and the third on a pin on top of

the pole.

The barb wire is composed of two twisted N

-Barb wire

Barb wire Barb wire*

Ground wire
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1: \\ G galvanizcd-iron wires with one four

everj five incites and is conn,

by means oi a soldered joint to

This ground wire is stapled down the '

pole and is twisted several I J the butt.

after running through an iron pip.

long, which he level of the gr

preventing the wire from being cut or

well as affording an additional ground.
The ground wire and pipe

pole when the poles were being

Vs the poles on the transni

feet apart the barb-wire line
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58 times per mile; this frequent grounding being one

of the most important points in the protection.

It was the intention before putting the lines into,

use to place lightning arresters in addition to the

barb wire, but as they were not available in time

the lines were put into operation without them.

Our experience with the first series of storms

showed that well-grounded barb wire was a very

effective protection, and the lines were therefore

operated under these conditions for one entire sum-

mer.
Recently arresters of the air-gap type, have been

installed at the powerhouse at Richelieu as additional

protection.

During one particularly severe storm the local dis-

tribution lines in Montreal and Chambly, which

were not protected by barb wire, were considerably

affected, while no effects were felt on the transmis-

sion lines at all. although trees were struck in the

immediate neighborhood.
It was at first thought that the barb wire would

rust and break down very quickly, but after two
years' operation an inspection shows that it is in a

very good condition, and as yet there has never been

a single case of it breaking.
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is particularly adapted for automatic house service.

Its application for book lifts was because it exactly

met the government requirements.

Automatic Electric Elevator Used as a
Book Lift.

The accompanying illustration shows a new direct-

connected automatic-call-control electric elevator.

Two of these elevators .have recently been sold in

the city of Washington. One is to be installed im-

mediately in the Library of Congress as a book-

lift and the other will be used for the same purpose

in the new library building donated by Andrew Car-

negie. 'These electric book lifts will have a capacity

of 1,500 pounds, with a speed of 100 feet per minute
with maximum load. The car is driven by a single

worm gear, direct-coupled to a medium-speed, mul-
tipolar motor. The motor armature is wound with
formed coils and is exceptionally well ventilated.

The brake pulley forms a part of the worm-shaft
coupling. The brake itself consists of wood shoes
pressed against the pulley by a spring and released

by an electromagnet. The worm-gear shaft operates

the upper and lower limits. The worm is a solid

part of the worm shaft, which is made of high-car-

bon, hammered steel, the worm gear being made of

the best bronze, very accurately cut and bolted to

a solid cast-iron spider. The bed is in one solid

casting, on w.hich are bolted the motor gear case
and outboard drum-shaft bearing.
The elevator is provided with an automatic push-

button control, operating the standard electrome-
chanical controlling device designed by the builder,

the Marine Engine and Machine company of New
York. Each landing is provided with push-buttons

AUTOMATIC ELECTRIC ELEVATOR USED AS A BOOK LIFT,

which automatically cause the car to be brought
to that landing, provided that all the hoistway doors
arc closed, and that the car is not in the service

.'her. On the car arc push-buttons for each
landing. By pressing any selected button the car

to the corresponding landing and automatic-
ally stops there. In addition to the landing push-
buttons, the car led with another button
which stops the car the instant it is pressed. Under
service conditions all the pu?h buttons arc inop-
erative except the one in use.

The 'led with a safety device that will

:. whenever the normal speed 1

led. The main brake is normally applied when
1 the supply

-rent to the driving motor. In addition, a

cut off the current and
apply brake, it, for an; blocked
in its descent.

of machine has a height over all. in-

clusive of the idler on top of the machine, of five

feet 10 inci.' :<ih upon the floor i . four feet

7% inches, and its width three feet 0V1 incru It

Efficiency Curve of a Shunt Motor and
Its Relation to Operating Character-
istics and the Cost of Operation.'

By Budd Frankenfield. .

Part I.

This treatment is confined to the direct-current

shunt motor as that is the type in most common use.

The same general line of reasoning may be followed
with electric motors of other types and with electric

generators, but the treatment must of necessity be
modified in detail for each particular type.

General Form of Efficiency Curve.

Efficiency is the ratio obtained by dividing the

power delivered at the pulley of the motor by the
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falls off with increasing rapidity as the load increases.

Case 3.— EI — K"
e =

EI
K" is the constant loss, and is here taken as all

occurring in the armature. This avoids complica-

tion of the formula, and while not representing actual

conditions, is just as good for the purpose in hand.

Taking K" as 400, the respective efficiencies are 60,

80, 86.7, 90, 92. The curve is marked 3, in Fig. 2.

This proves that when the loss is constant the effi-

ciency increases when the load is increased.

Case 4.— EI — KI — KT — K"
e =

EI
Using the same values as before, the efficiencies

are 52.5, 70, 74.2, 75, 74.5. The curve for this ma-
chine is marked 4. It will be noticed that the point

of maximum efficiency occurs at the point of cross-

ing of the curves 2 and 3. i. e., when the losses, and

hence the efficiencies, of these two machines are

equal. The loss in machine 2 varies as the square

of the armature current, and in 3 it is of constant
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EFFICIENCY curve

power which is taken in at the terminals. In other

words,
output output intake — losses

efficiency = = =
intake output + losses intake

This ratio may be different for every load, and it

is desirable that it should be as high as possible at

all loads.

The general form of an efficiency curve is shown
in Fig. I. Per cent, efficiency is plotted vertically

and per cent, load horizontally. Beginning at no

load, the efficiency rises rapidly from zero value as

load increases. 'ihe rise then becomes more gradual

until a maximum point is reached when it falls

away slowly, but with an increasing rate.

In practice, the load is generally a variable one,

and in most cases averages less than the rated output

of the machine. In fact, the average load of a motor

doing general service in a small shop is anywhere

from one-fourth to three-fourths its rated capacity.

Now, it should be noticed that the efficiency curve

is quite flat for a considerable distance on either

side of the maximum point, and this may be taken

advantage of by designing the machine so that the

point of maximum efficiency occurs at the most fa-

vorable load.

Where Maximum Efficiency Occurs.

In order to determine what influences the position

of this maximum point, it is necessary to make an

analysis of the losses.

For the present let it suffice to say that there are

three kinds of losses

:

1. Losses that vary as the armature current.

2. Losses varying as the square of the armature

current.

3. Constant losses.

For the sake of clearness, it is well to consider

separately three machines, in each of which only

one of the losses occurs, and a fourth machine having

all the losses.

Case 1.—Let E — electrical pressure at motor ter-

minals. I = armature current, K = a constant, e =
efficiency.

EI — KI

EI
Take E = 100, K = 5, and assume successive

values for I, as 10, 20, 30, 40 and 50. The efficiency

is found to remain constant at 95 per cent. It there-

fore follows that any loss which varies directly

with the armature current does not alter the value

of the efficiency as the load changes. The efficiency

curve of this machine is plotted in Fig. 2, and is

represented by the horizontal line marked 1.

Case 2.— EI — KT

EI
K' is a constant, which in this case is taken as

0.25. Using the same values for E and I as in the

nrccedine case, the efficiencies are 97.5, 95, 92.5, 90,

87.5. These values are plotted in the curve

marked 2. and it is seen that when the loss varies

as the square of the armature current, the efficiency

1. Paper read before ihe NortliweBtern Electrical associa-
tion at Sheboygan, Wis., on June 27, inor.

Armature Current.

Fig. 2.

OF A SHUNT MOTOR.

value. At this point it is 400 watts in each machine.

In machine 4 these same losses have the same com-

mon value, 400 watts, at the point of maximum effi-

ciency. In other words the loss varying as the square

of the current tends to decrease the efficiency at this

point just as fast as the fixed loss tends to increase

it. Therefore, the maximum efficiency is reached

where the loss varying as the square of the armature

current equals the fixed loss.' The point of maxi-

mum efficiency can be shifted by the designer to

any desired load by properly proportioning these two

losses.

Study of Losses.

A more detailed study of the losses will now be

taken up.

The only loss which is proportional to the arma-

ture current is the FR loss of brush contact—con-

tact between brushes and commutator. It has been

found that the resistance of contact varies inversely

with the armature current, so that the brush drop

in volts remains constant regardless of the load. The
loss in watts is IK where K is the constant drop

in volts. The FR loss of the rest of the armature

circuit is due almost entirely to the resistance of the

armature winding. The resistance of the lead wires

and their contacts may, for the present purpose, be

neglected.

Another FR loss seldom mentioned, but which

may become of considerable importance if the de-

sign is bad, is the FR loss of commutation. When
an armature coil passes from a positive field into a

negative one, the sudden reversal of the magnetism

threading the coil, generates an electrical pressure

called the pressure of self-induction. If the coil be

short-circuited by a brush, at this instant an appre-

ciable current will flow in it and the energy of the

current will be dissipated as heat. This is precisely

what occurs. It is a loss difficult to measure, and

it probably never has been determined accurately.

There is reason to believe that it is dependent in

some way upon the load, but the law is not known.

Fortunately, the loss is a small one, and its no-load

value is sufficient for most efficiencv tests.

In large armatures with multiple-path windings

there is a likelihood of one circuit generating a

hiehcr counter-electromotive force than the others,

thus throwing the brunt of the load (where the

machine is a motor) on the weaker circuits. Some
of the brushes will be overloaded, and the result

will be a vicious sparking.

An absolute balancing of the reluctances of the

magnetic paths will remedy the evil without adding
prv losses. There are devices for facilitating this

adjustment, but a more common method is to connect

together commutator segments or points in the wind-

ing that are at the same potential normally. If

now there be a difference of potential between the

points so conncted. due to an unsymmetrical distribu-

tion of the magnetic field, there will be a local cir-

culation of current in the armature winding. This

1. To those familiar with ihe calculus, this is much mere
readily proved —

EI -KI -K'I» — K"

e =
EI

Equating the first derivative with respect to I to zero, and
solving

—

K'l" = K-
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local action has llic effect of magnetizing the poles
that are weak, demagnetizing the poles that arc
strong, and hence hringing all the armature paths to

the same difference of potential. This local ex-
change of current is of neci mpanicd
a loss of energy. This loss also varies with the load

in some abstruse manner. It need not be great at

any load unless the machine is badly unbalanced
magnetically.

The fixed losses arc several in number. I ho

due to the turning of the armature are usually

lumped together and go by the name of stray power.
Bearing-friction loss is proportional to the coeffi-

cient of friction multiplied by the pressure between
rubbing surfaces and by the speed. The coefficient

of friction depends on a number of factors, such as
material of rubbing surfaces, lubrication, tempera-
lure, speed, etc. Other friction losses arc those due
to the rubbing of the brushes on the commutator
and to the friction between the revolving parts and
the air. The sum total of these losses is practically

constant in a shunt motor because the speed is

constant. Some continental engineers charge the in-

creased friction due to belt pull to the motor, but

the practice in this country is to charge it to belt

losses, as the amount of belt pull is utterly beyond
the control of the designer.

Another mechanical loss is windage. This is the
power consumed by the armature in fanning the air.

Air resistance varies as the square of the spee'd,

and the amount of air moved is nearly proportional
to the speed, there being a small percentage of slip,

the same as in a screw propeller. The windage
should, therefore, vary as some power of the speed
between two and three. Tests on' fan motors, where
the useful load is all windage, prove this to be true.

Windage is generally a small amount, and its value
is practically constant for a shunt motor.

Hysteresis, in the iron of an armature, or
molecular friction, as some prefer to call it, varies
dircct'y with the speed, with the volume of the
iron, and as the 1.6 power of the magnetic density.

Just why the 1.6 power of the magnetic density, has
not been explained. These factors remaining con-
stant in the case under consideration, the loss is a
fixed one.

Eddy currents in the armature core are due to

the following phenomenon :

Certain parts of the armature iron, notably the
teeth, cut more lines of force than other parts, and
hence a potential difference is developed in the iron
just as in the armature conductors. If there be a
closed electrical circuit connecting the parts at a-

difference of potential, a current will flow equal
at any instant to this electrical pressure divided by
the resistance of the circuit. This resistance is con-
stant after normal temperature has been reached;
therefore the current will vary directly as the pres-
sure, and the product of the current and pressure,

the watts, will vary as the pressure squared. Since
pressure is proportional to speed and to the mag-
netic flux, the eddy-current loss will vary as the
square of the saecd and as the square of the mag-
net ic density. It also varies directly with the volume
of the iron. In order to keep this loss as low
as possible, armature cores are laminated in planes
at right angles to the direction of the elec-

trical pressure thus making the resistance of the
circuit high. Speed and flux being practically con-
stant, the eddy-current loss is also constant. There
is a small eddy-current loss in the armature con-
ductors, but this is negligible in a toothed armature.
The tufting of the lines of force as they pass

from the pole faces to the teeth causes both hystere-
sis and eddy-current losses in the pole faces. If
one imagines a tuft as stationary with respect to a

tooth, it will appear to sweep over the pole faces
as tin armature revolves. The latter arc thus sub-
jected to a varying magnetic density, and both
hysteresis and eddy-current losses will be set up.
Lamination of the poles will reduce eddy currents.
The hysteresis loss will be reduced by any means
that will suppress tufting. If tufting is stopped,
eddy currents will also be stopped. Tufting may be
reduced by the employment of a long air gap and
by using a wide-topped tooth. Straight teeth, short
air gaps, and solid pole pieces arc invariably oon-
nected with losses at the pole faces.

The "iir other fixed loss is the field PR. This is

equal to the field current multiplied by the voltage
at the terminals of the motor. For a given amount
nf I'u Id copper this loss will be large or small, ac-
cording as the ampere turns required arc large or
small. A long air gap requires a large number of
ampere turns, and a high magnetic density, and a
great length of magnetic* circuit in the iron has the
same effect.

[To be contintted.~\

ns, the derailed ear was finally Ian

own track. Apparently there was no damage done-

way after delaying the
i

- minutes.

Emergency Use of Trolley.

A curious incident recently occurred at the corner
of Sixty-third street and Stony Island avenue.
Chicago, on the tracks of the Chicago City Railway
company. Late at night a double-truck ear just

after it had rounded the corner jumped the track,
passed across the other track and ran up against the
curb before it stopped. Instead of sending for a

repair wagon the motorman attempted to get the car
back with its own power. The trolley ami was in

reach of the trolley wire on the opposite side of
the street from its own wire, and by taking current
from this wire, and afterward its own wire, with
several hitches back and forth and the assistance of
two other cars that had come up from opposite di-

Models of Niagara Falls Power Houses.
Not the lea of the exhibits in

the Electricity building of the Pan-American Ex-
po ition are the two models that so cleverly and ac-

ely portray the Niagara Falls Power com]
lain nt and power plants at Niagara Falls.

' of the modi ires a good idea of what the

plants will look like when the new power house
led over the wheel-pit now in course of con-

struction. This model portrays the fact that in the

construe 1

!
1' the second great power station, the

plans of the original station will be closely adhered
to

In the illustration the building in the foreground
is the present station, and it will be observed that

this station is to have a gable added to the rear end
to complete its lines. The building at the left, in

front, is the transformer station, and to the rear of

it is shown the proposed new power house that will

:>< erected over wheel-pit No. 2. The style of

architecture is identical with that of power house
No. 1, but it is to have a gable at the middle of its

length. Looking closely at the picture, it will be

seen that the forebay at the side of this second power
house is to be covered, the hope being that this

will be a material aid in avoiding trouble from ice

in winter. This covered forebay will have a width

Pan-American Exposition Notes.

A very severe thunder and lightning storm, ac-
nied by a hi

the I'an-Amcrican Expt
night of last week. It « grcat-

.rm Buffalo has cxpericl zed in many
It was of overwhelming fury, and gave many

;

experiences they will 1,

came up with the arrival of the after-dinner
just as it was getting time to show the ilium::

of the buildings. But for a time the lightning held
attention as it played through every pari

of the sky, over every turret and dome. The
came 'i an a cloudburst. The street

flooded. People made their way in dark:
the gates to board street cars, bul

of these vehicles refused to turn lor a time, as the
lightning had struck poles and wil
matter of precaution that Ihc grand display of in-

candescent lights was shut off, but Superintendent
Rustiu kept at the telephone in the transformer plant
in the Electricity building directing members of his
staff in various sections of the grounds. The t.

telegraph system in use on the grounds worked with-
out a break, and it was in great demand during the
storm. The Stromberg-Carlson telephone system on
the grounds worked admirably. It is stated that the
Strombcrg company had but two telephones
order as a result of the storm, while there were 79
Bell instruments put out of businc
On Saturdav night. July 6th, experiments were

made in telegraphing signals by searchlight from
the Electric Tower on the Pan-American Exposition
grounds and the high tower at Niagara Falls. The
Niagara tower has a height of 300 feet, and the
searchlight on the Electric Tower has an elevation

MODEL OF THE STATION OF THE NIAGARA FALLS POWER COMPANY.

of about 40 feet. The length of the new power
house will be about 560 feet, while its width will be

about 70 feet. The first section of the power house

to be erected will be about 320 feet long, and this will

provide for the first installation of turbines and gen-

erators. The model certainly gives an excellent idea

of how the great power plants will look from the ex-

terior when the company's extensive plans have been

carried to perfection.

The small building shown almost in front of

power house No. 1 in the picture is a little head

house to be erected over the shaft that was sunk into

the tunnel heading at the time of the recent exten-

sion of the main tunnel to wheel-pit No. 2.

Close by the model above referred to. in the Elec-

tricity building, a second large model has been

placed. This also has to do with the Niagara de-

velopment. It shows the power house and pit with

the office section of the former and a side section

of the hitter cut oft', allowing the visitor to get an

accurate idea of just how the turbines are installed.

low they are connected to the generators in the

station, and also gives a view of the various land-

ings in the wheel-pit and the elevator that descends

into its depths. Those who fail to understand the

general principles 01" the development of the Niagara
I alls Power company after inspecting these models
will lie dull, imli

Both of these ii- were made by Edwin E.

Howell of Washington, 1>. C, and all familiar with

the Niagara development will agree that they arc

well made, true to the most minute detail. In the
model last referred to. the expectation is to have

I
lie wheels in operation.

of 360 feet. The two towers being admirably I

for searchlight signaling Professor George Sever,
superintendent of the Electricity building exhibits,

brought about the placing of the lights in order that

the experiments might be made. The searchlights

are 30-inch projectors. Byron B. Daggett, second-
lieutenant of the Volunteer Signal Corps, and

'

sistants. G. F. Druar and E. P. Cassaty, had charge
of the Electric Tower light, while Roger G. Hus-
song and Samuel Ousey were on the Niagara tower
"R. G. Hussong." wrote Lieutenant Daggett, as the
giant pencil of light pierced the darkness of the sky.

"O. K.." responded Niagara Falls. "We have ar-

O. K ." said the Electric Tower light.
"1

1 V." signaled Niagara. This meant go ahead,
and Buffalo sent this message : "We congratulate
you on bringing Niagara Falls and Buffalo so near
together." "O. K . except signatui

The signature was repeated, and Niagara flashed

this mi VI Niagara wishes the Pan-Ameri-
can great success."

The total attendance at the Pan-American E
sition for May was 570.105: for J

while the grand total up to July
The heaviest day registered by the tui

Dedication Day. May roth, when there, were -

admissions. To this must be added 14.05s

marched into the grounds in pr -iking

the day's attendance IOT.867. On July 4th the at-

tendance was 70,735. Previ sition

there were about cer trains handled by
all the roads in Buffalo. To this number 15:

lar trains have been added, m.i'

number 470. To this must be added the -

trains.

The Hudson Power. Gas and Electric company,
Tarrytown. N. V., has been incorporated bv A M
Young. H. G. Runkle, G. W. Curran and others.

Articles of incorporation have been granted to

the Lake Eric. Bowling Green and N Rail-

way company of Columbus. Ohio, with a c

stock of $500,000. The company will build an
trie railway from Port Clinton to Defiance. Ohio.
The incorporators of the road arc L. Black. R. A.
N. Beany. F. W. Rogers and others.



WESTERN ELECTRICIAN July 13, 1 90

1

WESTERN ELECTRICIAN
EVERY SATURDAY.

PUBLICATION OFFICES.'

510 Marquette Building, - CHICAGO.

TELEPHONE, MAIN 1746.

Eastern Office, 193 Times Building, New York.

Trade Supplied by Western News Co.

COPYRIGHT.—Not only the title but the entire contents ot
each number of the Western Electrician are copyrighted.
This paper Is entered at the Chicago postofflce as mail matter
of the second class.

SUBSCRIPTION, In advance, postage prepaid, $3.00 for a
full year of 52numbers; in clubs of fouror more, $2.50, with free
extra copy for eight subscriptions; foreign countries, $5.00

a

year; single copies, 10 cents. When change of address is re-
quested, the old address as well as the new should be given.

CORRESPONDENCE x elating to electricity or any of its

practical applications is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and com-
munications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thank-
fully received and cheerfully acknowledged.

ADVERTISING-.—The Westeen Electrician—the only
general electrical paper published in the West—thoroughly
covers a territory exclusively its own. This is a claim which
CAN BE MADE BT NO OTHER ELECTRICAL JOURNAL IN THE
United States. Electrical merchants and manufacturers
desiring western trade will appreciate the unequaled value
of this journal as an advertising medium in Us special field.

Advertising rates are moderate, and will be furnished on
application.

HIGH WATER ]VtARK
circulation, 20.000.

CONTENTS OF THIS NUMBER.
PAGE

Hub-motor Omnibus in Chicago. Illustrated 17, 18

Mr. Glidden as an Autom obi list 18

Construction and Protection of Aerial Systems. By K. B.

Thornton. Illustrated. (Canadian Electrical Associa-

tion) 18, 19, 20

Automatic Electric Elevator Used as a Book Lift. Illustrated 20

Efficiency Curve of a Shunt Motor and lis Relation to Oper-

ating Characteristics and the Cost of Operation. By Budd
Frankenfield. Illustrated. Part I. (Northwestern Elec-

trical Association) 20. 21

Emergency Use of Trolley 2r

Models of Niagara Falls Power Houses. Illustrated 21

Pan-American Exposition Notes 21

Editorial 22

Jone's Method cf Producing Electricity Direct from Coal 23

The Machinists' Strike 23

Death of Professor Tait 23

Telegraph Companies at War Over Cuban Cable 23

. Electrical Red Tape in England 23

Combination Electric Brake and Heater 23

Communication.—A Record of Eighteen Killed by One
Stroke of Lightning. By Henry S. Car hart 23

Development of the Telephone Field. Illustrated 24, 25

Kentucky Independent Telephone Convention 2+

Combination of Independent Companies in Indiana 24

Bell Holdings of Chicago Telephone and Central Union

Stock 24

Ohio Telpphone Notes 24

Indiana Telephone Items 24

Telephone News from the Northwest 24

Mississippi Happenings 24

Ynrgae Wall Telephone. Illustrated 24

Independent Telephony in Rochester. By C. E. Stinson.

(Independent Telephone Association) 25

Telephone Franchise sold at Auction 25

General Telephone News 25

News Service by Telephone 25

Independent Telephone System for Toronto 25

Wisconsin Independent Telephone Association 25

The Foresee (4-C) System of Charging. By L. R. Wallis.
Illustrated. (National Electric Light Association).. 26, 27

Demand for Electric Fans in the East 27
Submerged Motor for Electric Boats. Illustrated 27
The Musical Arc 27
Electrolytic Reduction of Copper in Germany. By Frank H.

Mason. (United States Consular Report.) 28

DEPARTMENTS.
Correspondence 28, 29
New York Notes 28

New England News 28
Southern Developments 28
From the Bnckeye State 28, 29
Information from Indiana 29
Northwestern Notations 29

Personal 29
Electric Lighting 29, 30
Electric Railways 30
Automobiles 30
Publications 30
Power Transmission 30
Telegraph 30
Space Telegraphy 30, 31
Societies and Schools 3:
Miscellaneous 3r

Trsd^ Sews 31
Business. 31
Illustrated Electrical Patent Record ji, 32

CONVENTIONS AND EXPOSITIONS.
United Electrical Contractors' association &f New York State,

Bailden' Exchange building '/., July 17th,

Arneri general meeting),
Temple AuRaMaoib to 241b.

Ohio Electric Light association, Pat-in-Bay, Ohio, August 20th
te ho\

ivaoia State lociaiion, York, Pa„
September 4th.

International Association of Municipal Electricians, Niagara
Falls. N V September 2d. 3d and tin.

New York State Street Railway association, Rochester, N. Y.,
- epternber.

Association of Edison Illuminating Companies, Buffalo, N. Y.,

September 10th.
Roentgen Society of the United States, University of Buffalo,

Buffalo, N. Y., September 10th and nth.
Old Time Telegraphers' association and United States Mili-

tary Telegraph Corps, Windsor Hotel, Montreal, Que., Septem-
ber nth, 12th and 13th.
American Street Railway association, Madison Square Garden,

New York, N. Y., October 9th to nth.
South Carolina Interstate and West Indian Exposition,

Charleston. S. C, December 1, igoi, to June i, 1902.

Visitors to the Pan-American Exposition will find

the Western Electrician's space in Section F 2 in

the Electricity building, where they will be cordially

welcomed.

In describing" the recent accident in Chicago by

which it persons were killed by one stroke of light-

ning, the Western Electrician could not recall a

similar fatality in which so many persons lost their

lives. In a communication presented in this issue,

however, Professor Carhart, of the University of

Michigan, tells of a greater loss of life from one
lightning discharge, 18 soldiers in a tent being

killed. In this case the lightning struck the center

pole of the tent and seemed to divide itself among
the muskets stacked about it, killing every man in

the tent. Instances of this kind show the tremen-

dous electromotive force of lightning flashes and
may well be recorded in print far general informa-

tion. Perhaps other readers of the Western Elec-

trician know of similar disastrous lightning strokes..

If so, we shall be glad to hear from them.

An especially interesting type of electric vehicle

is that described as the hub-motor omnibus in an

article in this issue. In this automobile, as the name
implies, the hub of each driving wheel contains the

propelling motor. In the large omnibus that has

been built each wheel is a driving wheel, and it

is asserted that the combination is efficient and

economical in operation, although it is to be as-

sumed that the first cost is rather high. Improve-

ments iu battery and tires are also said to add to

the efficiency of the new vehicle. The motor itself,

according to the tests of a well-known manufactur-

ing company, has a record of excellent performance.

Altogether, the hub-motor omnibus has several un-

usual features and seems worthy of careful atten-

tion. Of course, its real value can only be determined

after extended test in actual service ; but at any
rate, a large imperial of this interesting type has

been built, presumably at considerable expense, and
it will be interesting to observe whether the per-

formance of the vehicle justifies the confidence "of

the inventors and their associates thus exhibited.

The tire problem is an important one in such a

heavy self-propelled vehicle, but in this, as in other

directions, the inventors seem to be intelligently

alive to the demands of the situation. If the omni-

bus proves successful it ought to afford a valuable

adjunct in solving the city transportation problem,

serving districts and making connections where
street-railway tracks are not available.

Two cents a day for unlimited telephone service

is certainly pretty cheap, unless the service is worth

less than nothing. That rate is not offered in some
Ohio town, as might be imagined, where two or

three companies might be scrambling for a fran-

chise, or in some small American city, where the

older company has been known to go to extremes

in the effort to crush out new and vigorous opposi-

tion, but in Tnnbridge Wells, England. The Na-

tional Telephone company has announced its inten-

tion of giving "an unlimited service for a penny a

day" to its subscribers in that town. It was not

until the introduction of the municipal telephone

system into Tnnbridge Wells that " the company

would listen to the idea of a reduction of the high

tariff in vogue, and then its charge to subscribers

was reduced from £8 to £4 a year. This concession,

however, did not appear to have had the desired

result, and apparently a further reduction of charge

has become necessary in order that the company may
offer any successful competition to the corporation.

It is stated, however, that the city authorities remain

firm for the municipal undertaking, the number of

subscribers on the corporation list at present being

500. The charge for a connection with the munici-

pal system now stands at the comparatively mod-

cratc figure of £5 a year, but there is reason to be-

ll. :ve that this figure will be appreciably lowered bc-

fore long. So it appears that ruinous telephone

are not an exclusive characteristic of the

United States. In England the competition is not

between private companies as in this country, but

between the government or the municipality on one
side and the previous monopoly on the other.

Usually it is found that municipal corporations do
not succeed well in the management of industrial

undertakings, but in Tunbridge Wells the effort

seems to have had a remarkable effect on the price

of telephone service, temporarily at least.

Electrical engineering practice—indeed, all en-
gineering practice—is becoming more uniform the
world over. From an engineering point of view
the globe is becoming relatively smaller every year.
This is partly due, it may be said in all fairness, to
the vigilance of the technical press, but it is also
partly due to the comparatively recent custom of
engineering societies in making international tours
of observation. The journey of a representative
delegation of the American Institute of Electrical
Engineers to Great Britain and the continent last

year is still fresh in the minds of all. The British
Institution of Electrical Engineers made a pilgrimage
to Switzerland some time ago, and those who thus
journeyed derived much benefit and some relaxa-
tion from their trip. A similar tour to Germany
has very recently been undertaken by a company
composed of members of the same society, and we
note from our English contemporaries that the
party was hospitably entertained in Hanover, Berlin
and other points in the kaiser's empire and freely

shown that which it wished to see. The custom is

entirely commendable, and we trust that it will be
further observed at the general meeting of the
American Institute in Bucalo next month, to which
foreign societies^ have been invited. It has been said

that science knows no nationality, and while a cor-

responding assertion may not be exactly true in

relation to engineering, it is certain that visiting

engineers will find a warm welcome awaiting them
in the United States.

It appears that one of the reasons for the slow
extension of electric traction in England is the op-

position of the steam-railroad companies. Sir Hi-
ram Maxim complains that, in railroad traffic, the

English have all the disadvantages of a monopoly
and none of the advantages of competition, for the

railways have created a gigantic trust by their work-
ing agreement, which abolishes free competition.

7 hey have barred the most important canals or se-

cured possession of them. They oppose, secretly and
indirectly, the construction of light railways and
electric tramways, and they show the greatest en-

mity in Parliament and out of it to electric-railway

traffic. As a result of the crippling restrictions

which have been placed on electric railways, British

trolley cars cannot go more than eight miles an hour,

while in Italy, Austria, Spain and Portugal they

go at 15. Partially as the result of this state of

affairs, in England there are not over 300 miles of

electric traction, while in Germany there are 3,000,

and in America 20,000.

In the United States the situation is different.

At first the electric railway was viewed with indif-

ference by steam-railroad men as adapted only for

street traffic in cities and towns. Now it is coining

into use for comparatively Jong-distance railroading,

and the steam-railroad men know all about it and
view its possibilities with respect. American rail-

road men are wideawake and progressive, however,

—not armed- simply with Mrs. Partington's broom,

as their English confreres appear to be. If it shall

appear, in the trying-out process now going on,

that electrically transmitted power can be economic-

ally and practicably applied to the trunk railroads

of the country, the steam locomotive will simply be

discarded and the existing steam railroads will be-

come electric railways. There is now considerable

competition, it is true, in some parts of the coun-

try, between steam and electric railroads; but, speak-

ing generally, the steam-railroad men of the United

States do not attempt to belittle the electric railway

because it is electric; they meet the competition of

the new lines simply as they would that of any kind

of railroad that invaded the territory they serve.

Several of the older railroad companies have al-

ready adopted electric power for use on branch,

switching or tunnel lines, and, while moving cau-

tiously, stand ready to adopt electricity for more
extended use when convinced that it is to then-

interest to do so.
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Jone's Method of Producing Electricity

Direct from Coal.

In view of the well-known theoretical inefficiency

of the steam engine in converting the stored energy

of coal into power available for useful work, it is

not strange that many minds arc directed toward

the work of obtaining a greater proportion of the

latent energy of the coal. The gas engine shows

considerable improvement over the steam engine,

but it, also, has the losses due to friction. The

coal battery has no such limit to its efficiency.

Though its actual efficiency is as yet low, there is

no theoretical reason why it should be impossible to

construct a battery with a high efficiency—a battery

which would consume coal, and nothing but coal,

combining with the oxygen of the air for combustion,

and which would be very much less expensive than

any existing method of generating power from coal.

The objection is commonly raised against the coal

battery that a great many cells, which are trouble-

some to operate, are needed to produce a strong

current. It seems quite certain that it will never

be possible to construct a cell giving a current of

much more than four volts, owing to the fact that

the voltage depends on the heat of formation of the

battery product. However, there seems to be no

reason why a thousand cells should not be operated

as easily as one cell, if only the current-producing

substances are in a form which makes their supply

convenient, say, liquid or gaseous.

One of the latest steps in the improvement of the

coal battery is covered by Hugo Jone's United States

patent, entitled "Method of Producing Electrical

Energy from Carbonaceous Materials," numbered

677,226, and issued June 25th last. Mr. Jone is a

practical chemist, being, in fact, city chemist of the

city of Chicago. His patent was illustrated and

briefly described in the Western Electrician of last

week, but is worthy of a further reference. His

battery is provided with a retort in which the battery

product is reduced, and the metal consumed in the

cells is recovered, to be used again as electrode.

Besides the metal, the other reduction product, the

reduced acid radical, is also utilized. If sulphate of

lead is the battery product, the product of the re-

duction with coal, namely, metallic lead and sulphur

dioxide, are both used for the generation of elec-

trical energy. If the sulphur dioxide were wasted,

as it has hitherto been in the reduction of sulphates.

over half the available energy would be lost, for

the potential energy of the sulphur dioxide is greater

than that of the lead. Besides the energy, the sub-

stance itself would be lost and would have to be

again supplied. The battery promises to be econom-

ical, therefore, and its yield is high. Its net efficiency

is said to be about 35 per cent., or about four times

as high as that of boiler, steam engine and dynamo
combined, while it is less expensive and occupies

less space than, those machines.

Besides the utilization of the sulphur dioxide,

there are other economical devices which account for

ihe high yield claimed. The breaking up of sulphate

of lead into metallic lead and sulphur dioxide re-

quires but little more energy than can be obtained

by subsequent oxidation of the two reduction prod-

ucts, while the breaking up of the zinc sulphate

requires much more energy than can be obtained

by oxidation of the reduction products. It is there-

fore a saving of energy to use lead sulphate instead

of zinc sulphate for the coal battery. The absorption

of heat in the reduction of the lead sulphate and its

subsequent conversion into electrical energy is also

advantageous, since it is the very object of the coal

battery to convert heat into electrical energy. The
battery may be likened to a furnace burning coal,

but giving off chiefly electrical energy instead of beat.

It will be remembered that Professor Borchers

of Germany and Professor Jacques of Boston, Mass.,

constructed coal batteries several years ago, but it

is said that their currents were not exclusively, if at

all, due to the energy of coal or any product ob-

tained from coal. It is now asserted that Borcher's

current was not due to a certain reduction effected

by carbon monoxide, as he supposed, but to the

solution of a copper electrode, while, the Jacques
cell is a thermo-cell, whose current is said to be

partly, if not wholly, due to heat, and not to chem-
ical reaction, and which, under these circumstances,

can never be economical, since the efficiency of the

thermo-cells is very low. It is therefore contended

that the Jone battery is to he considered the lirst

real coal battery.

It is expected that, with the further improvement

of the Jone battery, the introduction of the lead

electrode by hand will be obviated. The lead will

probably be introduced in the liquid slate, so that

a great many cells can be supplied automatically

from one reservoir. The sulphur dioxide may also

be supplied automatically from a gasometer.

As the efficiency of the Jone battery is said to

increase with the size, owing to the fact that its

capacity increases as the cube, while the loss of heat

increases only as the square, it is possible that a

very large battery may turn out to be a serious rival

of the steam engine.

The Machinists' Strike.

Both sides in the machinists' strike- an- claiming

that they are winning. The officers of the In

lional Association of Machinists deny the statements

of the National .Metal Trades association that the

strike is broken and that the strikers are ret u

to work all over the country on employers' terms.

However, it is evident that many men have returned
10 work at different places, the terms being indi-

vidually agreed upon between the men and the em-
ployers. The shops of the Allis-Chalmers company
in Chicago have been opened to the striking machin-
ists, although but few of the union men have re-

turned. At the Allis works in Milwaukee 400 men
are at work, which is £0 per cent, of the force, and
the strike is said to be practically over there.

A dispatch from New York city, dated July 8tli.

stated that members of the National Metal Trades'
association had received the following proposition

from James O'Connell. president of the Interna-

tional Association of Machinists, for a settlement

of the strike

:

1. The question of wages to be arbitrated by districts.

2. All machinists on strike to be reinstated without prejudice
to their former positions pending settlement by arbitration.

3. The houts of labor shall be fifty-four boors a week, which
is uot submitted to arbitration, the award of the arbitration
board to date back to the lime the men return to work.

4. Articles of agreement snail be signed by both sides agreeing
to the above basis of arbitration.

5. The above basis for a settlement of the present strike shall

not apply to firms members of the Natiooal Metal Trades Asso-
ciation and others with which we have made se reinents.

An answer has been filed by the machinists in

Milwaukee in the injunction suit brought by the

Vilter Manufacturing company to restrain the strik-

ers from interfering in any way with the company's
operations. The machinists deny the allegations of

losses sustained by the Vilter company and return

the charge of conspiracy with another that the Metal
Trades association is engaged in a conspiracy to

disrupt the machinists' association and "that said

plaintiff, the Vilter company, under cover, is a mem-
ber of said conspiracy." It is probable that the case

will not come up for argument before September.

Death of Professor Tait.

Professor Peter Guthrie Tait, one of the best-

known scientists of Scotland, died in Edin-

burgh on July 4th. He was born at Dalkeith,

Scotland, on April 28, 1831, his father at that

time being private secretary to the Duke of Buc-

cleugh. After attending the University of Edin-

burgh, he entered St. Peter's College, Cambridge,

where he gained the senior wranglership. In

1854 he was elected professor of mathematics in

Queen's College, Belfast, and in 1S60 he became pro-

fessor of natural philosophy in the University of

Edinburgh, which position he held till*his death.

Professor Tait's most important experimental

work was in thermo-electricity. To mathematical

physics he contributed several valuable memoirs.

In 1867, in conjunction with Sir William Thomson
(.now Lord Kelvin) Professor Tait wrote the well-

known "Treatise on Natural Philosophy." In pure

mathematics his papers on "Knots" and on "Quar-
ternions" are best known.
As a lecturer and writer, Professor Tait had a

great power of treating abstruse questions in a

simple and direct manner. He was awarded the

Keith and Victoria Jubilee prizes of the Royal So-

ciety of Edinburgh, of wdiich he had been general

secretary from 1879 till his death. He was also a

member of the International Congress of Electricians

in 18S1.

Telegraph Companies at War Over
Cuban Cable.

Government aid has been asked by several tele-

graph and cable companies who allege that an attempt
i> being made by the Western Union Telegraph
company to secure a monopoly of telegraphic
ness to Cuba.
A communication was recently filed with Secretary

of War Root by the International Ocean Telcg
company, which is owned by the Western Union
relegraph company, asking the secretary 10 instruct

the United Stales officials in charge of the Cuban
telegraph lines in Santiago 10 refuse to accept for

transmission messages from the United Siau* g
to Cuba by way of the cable lines of the United
States and Ilayli Telegraph and Cable company. A
brief, in answer to the Western Union's communi-
cation, joined in by the Commercial Cable com-
pany, the Postal Telegraph-cable company and the

United States anil Hayti relegraph and Cable com-
pny. was filed with Secretary Root. The brief de-

nies the Western Union's claim oi monopoly of the

cable business between the United States and '

and adds that a correct public policy is oppos
such a monopoly.

Electrical Red Tape in England.

Addressing the Chester:
I mmcrcc, a few days ag

idon, said
that the electrical industries have made
progres 1 in the 1 Initcd Sta

effort is allowed lull play then in England
mental and municipal inter f mu-

I
trading ha.

and turned over to the red tape of officialdom
Midi rtakings which, in America,

conducted by the nd most cap
captains if industry. It was in the new, not thi

industrial problems that England was weak
her cease destroying individual effort by laws which
throttled enterprise and locked up millions of public

funds in industries which would thrive

under individual direction. In the one electrical

field alone an immense capital could be employed,
and, if given a free hand, electricity, as light, heat
and motive power, would make a in the

United Kingdom, relatively speaking, as great as it

has done of recent years in the United States. The
American user of machinery and plant gets much
nearer, and relies to a greater degree upon the man-
ufacturer and the practical experts with which he
surrounds himself. "Bring the user and the manu-
facturer closer together" should be the watchword.
When a firm has obtained a contract, after fair

competition, give it free headway to complete the
work. Too many intermediaries, even though they

are men of scientific training and high character,

complicate rather than simplify the construct:

larger mechanical undertakings. The Briton had the

qualities of success with him, and held out well in

the long race. The fact that lie was willing to place

the worst before him was an indication of strength

rather than of weakness, provided he did not dwell

loo long upon the somber side of the picture. There-
fore he was not inclined to lay too great stress upon
current statistics showing short periods of trade de-

pression.

Combination Electric Brake and Heater.

A combination system of electric brake and car-

heating apparatus lor trolley cars, the inventi

F. C. Newell, is being introduced by the Westing-
house companies, i he apparatus
distinct elements—the brake and the heater. The
brake may be used independently of the heater but

the heater is dependent upon the use of the brake,

the beat produced being derived from energy that

would otherwise be wasted.

The brake proper comprises a double track -

combined with a powerful electromagnet, which,
when energized by the car motors actir.e -

ators, is strongly attracted to the rail by mi.
force; brake heads and shoes of the ordinary type,

acting directly on the wheels and constituting a

wheel brake of maximum power and efficiency, and
sundry castings and forgings for simultaneously

transmitting the downward pull and resultant drag

of the magnetic track brake into lateral pressure

upon the wheels.

The heaters are connected with the genera'

tern of wiring by a switch so constructed that the

braking and starting currents, both of wdiich arc-

used for beating the car in cold weather, may be

divided as desired, and the whole or any p

thereof sent through the heaters, the remain.

ing through the proper portion of the diverter be-

neath the car.

The advantages claimed for the combined
trie brake and car heater are as follows: Automatic
regulation of braking power and the consequent
elimination of slid-flat wheels; non-dependence upon
trolley circuit—necessary' current furnished by car

motors acting as generators: economy, simplicity and
certainty of operation: accessibility of all parts: max-
imum braking effect under all conditions

simplicity of construction; automatic
down long and steep grades; brake control of trail

cars: heating c ctrically without cost for cur-

rent.

COMMUNICATION.
A Record of Eighteen Killed by One

Stroke of Lightning.

I'o the Editor of the \ ian

:

Referring to the remarkable fatality due

single Hash of lightning 1 st. by

which io boys and one mar,

statement in the papers thai

.e resulted in a I .

other recorded flash of lightning, 1 have U

lowing to add of tahty.

My informant is Major 11.
- treas-

urer of the Universitj of Michig n, «

lc and gallant sen
Majoi S as stationed at one till

1-1. nnl in the Gulf of Mcxic
the soldiers were accommodated wen

ie, with a tent-pole in the center. These
\mh- intended for 20 men.
iS men were in one of them, with tl 1

slacked around the central pole.

the pole of the lent, divided itself,

the stacked muski mpany
of iS men. No othci -

eurred there. HF.XK\ - \_RT.

University of Michigan, Ann A
o. tool.
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DEVELOPMENT OF THE TELEPHONE FIELD.
Kentucky Independent Telephone Con-

vention.

The convention of the Kentucky Independent Tele-

phone association was held in Lexington, Ky., on

June 27th and 28th. There are about 70 Independ-

ent telephone exchanges in Kentucky, and more than

half of them belonged to the association. When the

convention opened on Thursday, June 27th, there

were more than 35 delegates in attendance.

Colonel W. C. P. Breckinridge delivered the ad-

dress of welcome, which was also a review of the

telephone war between Independent and Bell inter-

ests. At the conclusion of Colonel Breckinridge's

remarks, R. V. Bishop, president of the association,

responded in a pleasing speech. The' minutes of

the previous meetings, read by Secretary James
Maret, were approved unanimously. J. B. Duncan,

president of the People's Telephone and Telegraph

company at Knoxville, gave a brief account of the

Cumberland Telephone company's methods of caring

for the Bell interests. H. K. Cole of Owensboro gave

an interesting talk on the telephone situation in

Western Kentucky, and was corroborated in his

statements by remarks made by several telephone

men from the same part of the state. After the day's

business was finished, an invitation was extended

to the delegates by President Bishop, on behalf of

the street-car company, to take a ride around the

city and to attend a reception to be given by the

Chamber of Commerce in the evening.

On Friday morning the convention began by the

reception of six telephone companies as new mem-
bers of the association. John H. Welch and Colonel

John R. Allen made addresses, after which the con-

vention discussed the constitution and by-laws. In-

teresting talks on different phases of the telephone

situation were given by J. A. Armstrong, David

Pewitt, Mr. Rennick and A. H. Bastian. Quite a

contest arose as to the place for the annual meeting

to be held the second Monday in October. A com-
mittee was appointed to select a place where the most
good can be done for the cause. Notification of the

place to be selected will be given 30 days before the

meeting. A committee was appointed to receive and
report upon offers from the Cumberland Telephone

company to Independent companies for sale or com-
bination. After resolutions of thanks to the Fay-

ette Home Telephone company of Lexington and
the Central Construction company and to the officers

of the association, the convention adjourned.

Combination of Independent Companies
in Indiana.

An important telephone movement is on foot at

Elkhart and vicinity. Fifteen Independent telephone

companies of Northern Indiana are preparing to

consolidate under one financial management, though

each is to retain its local individuality, with its local

board of directors. The object, as stated, is to be

in better position to issue bonds and otherwise

finance the united properties. A majority of the

companies in the consolidation were promoted by
Barber & Bailey of Wauseon, Ohio, the respective

organizations having been formed at different times

in the last six or eight years. The central power
of the combined companies will lie in the American
Home Telephone company. The Elkhart and Goshen
company, entitled the Home Telephone company of

Elkhart County, and the Richmond company, are

the largest in the series. The exchanges are to be

connected by long-distance lines wherever connec-

tion does not already exist.

Bell Holdings of Chicago Telephone and
Central Union Stock.

tatement has been made, as of June 18th, by
the American Telephone and Telegraph company
showing that its holdings in the Chicago Telephone
and Central Union Telephone companies constitute

a majority of the stock in both cases. Of the $5,-

ock issued by the Central Union Tele-
phone company, $3,527,055 is held by the American
Telephone and Telegraph company. The Chicago
Telephone company has issued $8,000,000 worth of

and of this amount the American Telephone
and Telegraph company holds Bonds

by the Central Union company to

the extent of of these the Am
phone and Telegraph company holds $1,000,000
worth.

Ohio Telephone Notes.

A telephone line is being constructed along the
route of the Mansfield-Shelby electric road for the
use of the railroad company in directing the move-
ment of its cars. Telephone instruments will also
be arranged in the cars, and arrangements have been
made for connections of half a mile, so that com-
munication may be had from the cars all along the
line.

The Central Union Telephone company is prepar-
ing to build a line into North Hampton.
The Shade Telephone company of Shade, Athens

County, has been incorporated with a capital of $450,
to build a line from Shade to Athens. George O.
Shoemaker, J. B. Burson and others are interested
in it.

The Ohio Construction ^company has sold its line,

28 miles in length, to the Central Union Telephone
company for $1,800. It passes through parts of
Holmes. Knox and Richland counties.
The Star Telephone company of Ashland will

build a line from Ashland to Londonville.
The United States Telephone company is building

a line from Timberville to Toledo, to relieve the
line from Bowling Green to Toledo which has had
more than it can do.

The announcement of the incorporation of the
Interocean Telegraph and Telephone company and
the Consolidated Telephone company has caused
much interest in Independent telephone circles in

this state where all the men interested are well
known. In some way a rumor gained currency that
these companies would work in opposition to the
Federal Telephone, supposedly emanating from Bell
headquarters, and as the matter was not clearly un-
derstood, it caused some uneasiness, but this is not
the case at all. The new companies will work hand
in hand with the Federal and all other companies
that are organized for the extension of Independent
interests. The name of Judge J. M. Thomas on the
incorporation papers of one of the companies should
have been sufficient evidence to dispel all idea that
there was to be any clash between the Independent
interests. The Century Telephone company, which
will do the construction work for the new compa-
nies, will be controlled by the Consolidated, B. G.
Hubbell, president of the company, being one of the
incorporators of the Consolidated company. The
companies now have about 125 miles of line com-
pleted and have organized 10 farmers' companies
in New York. Exchanges have already been estab-

lished at " Wellsville, Hornellsville and Corning.
Work is progressing rapidly on plants at Ithaca,

Bath, Elmira, Waverly, Sayre and Watkins. For
the present the operations of the new companies
will be confined almost entirely to New York.

O. M. C.

Indiana Telephone Items.

The Blue Top Telephone company of Lena was
incorporated during the week. W. H. Parr heads
the board of directors.

The West Newton Telephone company was organ-
ized on July 3d, with A. M. Newsom, president, and

J. M. Mendenhall, secretary and treasurer. A full

board of directers was also selected. The capital

stock is placed at $10,000. In addition to operating

a local service, connection will be made with the

New Telephone company of Indianapolis.

Bitter strife and lively competition between the

Cumberland Telephone company and the Dubois
County Telephone company, each having a plant at

Jasper, is threatened, and the competition has already

begun by the Cumberland company putting in free

boxes in the courthouse. A number of patrons have
ordered out the Cumberland telephones, substituting

the Dubois County boxes, on account of the free

service outside county limits. Competition in long-

distance service is badly needed throughout South-
ern Indiana, and it is hoped that the present strife

may result in reasonable rates to distant points.

The Indianapolis branch of the Central Union com-
pany claims to have made 1,600 contracts for rural

service since May 20th. and has connected with 1,200

new telephones outside of county seats in small

towns and on the farm. The Independent companies
are said to have more telephones in the rural dis-

tricts than the Central Union, because they were
first to cultivate the field. It is said one mav now
talk by telephone to 1,000 farmers in Marion County,
T.400 in Boone County and an equal number in

Hendricks County. There is farm service from
nearly all the city and town exchanges in the gas
belt. There are now farmhouse telephones in 70
of the 92 counties of the state. F.

The Southern E y has been
granted the right change in Dublin.
Ga. It is rumor' ;|1 cut
the rate in an eff< ze out" the Dublin Tele-
phone corn-

Telephone News from the Northwest.

A recent storm in Minneapolis did considerable

damage to the system of the Northwestern Tele-

phone Exchange company. About 1,000 lines were
put oul of condition, and the officials of the company
say it was the worst storm in three years. In St.

J';isil 1I1'' company suffered similarly.

The Standard Telephone company will install an
:": for Preston, Minn.

I F-Tamlcy, inspector for the Northwestern
Telephone Exchange company in Minneapolis, was
in tantly killed while working on :\ pole by coming
in 1 ontatf with :i live wire.

' (Iowa) Telephone company has

bought the line from Holt to Iveyville from Mercer
Bros., and now owns all lines connected with the
exchange.
The Elwood Telephone company of Sac City,

Iowa, will extend its line to Pettis, Iowa..
the Farmers' Telephone company of Fertile, Iowa,

feels as though it had a good deal of trouble. The
recent sale of the Greene and Western line re-
sulted in the Farmers' wires being pulled down off
the poles without warning. They will proceed to
erect new poles for their lines.
The Fort Dodge dowa) Telephone company will

budd a line to Industry, seven miles. •

The City Telephone company will put in an ex-
change at Farragut, Iowa, at once.
The Woodbine Telephone company of Woodbine.

Iowa, had 200 instruments burned out in recent elec-
tric storms.
The Martin Telephone company will do a con-

siderable amount of underground cable work at
Webster City, Iowa, this summer. All new wires
installed to meet the increasing patronage will be
placed underground. R.

Mississippi Happenings.
The Kosciusko Telephone company of Kosciusko,

Miss., of which S. J. Whyte is general manager,
has recently had trouble with the Cumberland Tele-
phone company, both locally and before the State
Railroad Commission. The Cumberland company
had been trying to carry out the plan of crushing
out the local Independent company by giving cheap
rates and, where necessary, putting in free tele-
phones. This was a direct violation of the orders
of the State Railroad Commission, which prohibits
the establishing of exchange telephones for less than
$1 a month, or giving free telephones to crush out
a competitor. Mr. Whyte made the fight alone and
got an order restraining the Cumberland company
from continuing this custom. Mr. Whyte has an
exchange of 165 telephones at Kosciusko, while the
Cumberland company has only 15 subscribers. Mr.
Whyte also has several small exchanges connected
with his Kosciusko exchange.
The Pine Valley Telephone company is renewing

and improving its telephone line from Water Vallev
to Sarepta.
A party telephone line has recently been built from

Oxford to Lafayette Springs, Miss.

Yurgae Wall Telephone.
The instrument shown in the illustration is the

No. 3 intercommunicating central-energy wall tele-
phone of the Yurgae Signalphone Manufacturing
company of Milwaukee, Wis., and is equipped with
a lever switch for making selective connections. It
is a neat and compact instrument, occupying a very
small wall space and may be attached to any' metallic
system of annunciator wiring already installed. The
instruments are also made up in desk form - and

YURGAE WALL TELEPHONE.

several other designs, and are furnished in any style

of woodwork desired, to correspond with interior
finish of buildings.
The Yurgae company makes a specialty of interior

telephone systems, and has installed over 200 plants,
mostly in the last few months. Its apparatus, it is

claimed, is peculiarly adapted to hotels, office build-
ings, manufacturing plants, police and fire-alarm
and street-railway systems, and is evidently giving
excellent satisfaction wherever installed. Many of
the older installations arc being added to in capacity.
One particularly interesting equipment is that for
the Milwaukee Merchants' Night-watch company,
which will employ 1,500 stations. 200 of which are
now in successful operation. The advantages claimed
by the Yurgae company for its apparatus are com-
paratively low cost, high efficiency, ease of install:

ment and economy of maintenance.
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Independent Telephony in Rochester. 1

By C. E. Stinson.

Fifteen of tiic prominent citizens of Rochester came
together ill May, 1809. They decided that thl 1

ice given by the Bell Telephone company of Buffalo

in Rochester was very inferior service. The com-
pany was organized at that time and application

made to the city for a franchise. After considerable

trouble in seeing several people, a proper proposition

was made to the city, in which the Rochester I ele

phone company agreed to furnish 1,500 bona fide

contracts and present them to the mayor. In addi-

tion to this, it was agreed to give the city of Roch-
ester 43 telephones in consideration of this franchise.

Solicitors were sent out, and contracts secured with-

out any trouble. They were presented to the mayor
and the franchise was granted. Material for con-
struction was at once ordered, and the work was
started.

All the material was ordered on the first of Sep-
tember, and enough to finish the whole plant. On
the 6th of October construction had started. In the

meantime the lot, had been bought for the building,

and a two-story building was erected. On May 10th

of the following year the exchange was opened with

1,700 subscribers. The construction at that time

was laid out for the equipment of about 2,500 tele-

phones, the Bell company having in the city of Roch-
ester about 2,200, about 1,600 being on the party-line

system, five and six on a line. The rates at that

lime for the Bell were $64 for an unlimited, metallic-

circuit service for residences and $84 for business.

1 he rates for the Rochester Telephone company,
which were agreed upon in the franchise, were placed

at unlimited service for $48 for business. $30 and
$24 for residences, with no party lines at all. The
$24 rate includes everything within a mile of the
exchange, the $30 rate takes in everything outside

of the mile and within the city limits.

On May 10th, as I stated, the exchange was
opened with 1,700 subscribers. The business in-

creased so rapidly that on three different occa'sions

I have been compelled to enlarge the cable capacity.

The switchboard had a capacity for 3,600, equipped
at that time for 2,500. I saw the increase coming
and added 500 lines. I had not the equipment ready,

however, when I had to increase to 3,600 lines, the

ultimate capacity of the board to-day. We have
to-day 3,700 subscribers. The Bell claims possibly

2,200 but I don't think they collect rentals enough
in the city of Rochester to meet the payroll. They
are giving service for three months for a year's

contract, putting in what is known as the "Ameri-
can message service," placing a telephone in every-
body's house, particularly where we have taken them
out for non-payment of rental, and establishing there

a nickel-in-the-slot machine.
We know and we feel that we are doing the busi-

ness of Rochester. We are answering to-day, on an
equipment of 3,600 lines, 50,000 calls in 10 hours, or
60,000 in 24 hours. The unlimited service accounts
for this, of course. We are operating several small
branch exchanges on account of the sudden land-
slide in business filling up our equipment.
Another thing we have done in Rochester : We

have installed 250.000 feet of Standard underground
cable in the conduits, with high and low-tension
wires. This matter has been before the courts for

some lime. The city of Rochester served an in-

junction on the Bell company restraining that com-
pany from building any more conduits. The result

is they ptit up the claim that it was extremely dan-
gerous and that we would set fire to the town, kill

everybody, etc. The restrictions that have been
placed upon us are very severe. We have been
compelled to do all the inside wiring under the
specifications of the stale board of underwriters.
The 250,000 feet of cable is now in operation, and
has been since the opening of our exchange. We
have no induction, no disturbing element of any
kind, and we parallel these high-tension wires.

The citizens of Rochester have supported us at

every step; they have taken a great interest in our
exchange. We occasionally have visiting days and
on our anniversary opening day this year we had
15,000 people visit us from the city of Rochester,
and there is not a day that we have not any number
of subscribers call. Our policy is not oppressive

;

it is to treat the people with all due respect they
are entitled to. Rochester, several years ago. as

you will remember, had some trouble with the Bell

people. What may be called a "strike" had taken
place there between the Bell company and its sub-
scribers. The Hell demanded that which the people
thought was not right, and every subscriber hung up
his telephone receiver, and for six months there
was hardly a telephone in Rochester that was used.
The Bell people in Rochester have lost all their
prestige on account of the tactics they have used.
They have changed local managers three times
within the last year and a half, which would indicate
that something is wrong.

In addition to our Rochester exchange, we have
been rather slow in extending our toll lines, for the
reason that we have increased our capacity from
1,700 to 3,600 in one year: we have added 2.000

telephones, so you can readily see thai the work-
in Rochester did not give me much lime to look-

after loll lines, although I have about 160 miles 1

poles.

When a new coiumny was first talked of in Roch-

1. Address at tlie Independent Telephone contention at
Buffalo, N . Y., June 12, 1901. Mr. Stinson Is general inanae.ei of
the Rochester (N. Y. t Telephone company.

1 ti ' the Bell people thought at that time that it

was impossible for any Independent company to
build 1 plant, at least within five years, and they
wen- 11. ,i prepared for what has taken place. They
told the people we could not gel a switchboard;
they covered all the patents. They also informed
them afier contracts had been given for switch-
board and cable, that the system which we had
adopted could not work in an exchange of that size.

Well, we opened our exchange, and everything
worked all right. They tried lo block us in our
construction in every respect, you arc all fa-

miliar with. In one instance a building which we
wished i" contract for had about 100 Bell telcp
in it. They entered the building through aerial serv-

ice. I went to the owner of that building, laid out
a plan ot distribution, showed I would come in un-
derground, and the proposition I marie lo him was
accepted upon these terms—that whatever we dis-
tributed throughout the building in the way of con-
duits we should jointly allow the Bell telephone to

occupy. This I agreed to. The result was I wind
this building, put in the conduits, the installation

was made and the service opened. The Bell people
then went to their subscribers in this building, stat-

ing that the owner of this building had compelled
them to occupy this same conduit with the Inde-
pendent telephone wires, and that it was very dan-
gerous to occupy a conduit with high-tension wires
It did not seem to worry any of the people. The
result was the Bell stated if they were not allowed
to enter the building, some other way, they would
remove their telephones, and they found they would
have to enter our conduit or go out of the building.
They finally concluded the best way was to pay
their share of the conduit.

The_ construction of toll lines around Rochester,
and, in fact, Buffalo, is a hard proposition. The
roads are crooked, hilly and thickly fringed with
trees, and the property owner, as a rule, objects
to any more poles and strenuously objects
to the trimming of trees. We find in all cases we
have to buy right-of-way. The consideration, of
course, varies, and this is one reason why we have
not what is commonly called farmers' lines, but
we have everything covered within a radius of eight
miles, and we term them "farmers' lines," but our
farmers' rates are a little different. Our toll lines
are all constructed of 25-foot poles, having six-inch
tops, with 10-pin cross-arms, full-copper wires, six
instruments on a line. The rates for these are $40
and $50 on five-year contract, and this is perhaps
one reason we have not got as many farmers' lines

as many other companies. However, we don't think
we will change our rates; we prefer to build good
construction and then make the rates as low as pos-
sible and get a reasonable return on our investment.

In regard to the service of an Independent tele-
phone company. It is dependent, to a large ex-
tent, on the operating department. I have paid par-
ticular attention to the service. The morning we
opened our exchange 27 of the Bell operators walked
over and went to work, among them some who had
been "called down" many times for the service they
had given. When employed by our company we pre-
sented a set of rules. The result is they have all com-
plied with these rules, and we believe we are giving
as good service as any exchange in the country. We
have taken care of the maintenance of our plant
with two trouble men, one instrument man and two
inspectors.

Telephone Franchise Sold at Auction.

A franchise giving the right to operate a tele-

phone system in Springfield. Ohio, was sold at auc-
tion on July 1st. The sale was held by the Board
of Public Affairs of Springfield. Three companies
recently organized in that city have been having a

lively fight for the franchise, and at last the board
announced that it would award the franchise to the

highest bidder, bids lo be opened on July 1st. The
Independent Telephone company made an offer of

a $5,000 bonus, or $500 a year, for the first 1,000

telephones and $1 a year for each telephone over
that number, provided no other company except the

Central Union Telephone company was granted a

franchise. The Home Telephone company offered

a cash bonus of $2,500. lobe paid unconditionally on

the passage of the ordinance, and offered to furnish

residence telephones for $20 a year and business

telephones for $36 a year. The board approved the

Home Telephone company's bid, and its franchise
will now be presented to the council,

C. D. Juvinall, who has had much experience in

securing franchises for Independent telephone com
panics, has had charge of the interests of the Home
Telephone company.

II. I', Hackney of ihe Walworth County (Wis.)
Telephone company is planning lo establish a

I

ship telephone exchange al Easl Troy, Wis. If the
plan meets with the encouragement of the fanners.
Mr. Hackney will connect the lines of the new
system with his exchanges in Elkhorn, Dclavan and
the Lauderdale Lakes system and maj p

cure connection with the Wisconsin telephone com-
pany. Mr Hackney has fixed the rental of tcle-

pliones .11 the very reasonable rate of $1.25 a month.

GENERAL TELEPHONE NEWS.
The Seattle (Wash.) Automatic Telephom

change company, owned by Warren
commci
that the entire system, with 6,000 phom
put in operation within a vc-ar. The total 1

of the plant will be 10,500 instrurr.

Win ie extent for telephone
• Washington. I-

of a few mile-, these impri
line, 27 miles long, is in operation

illy the fences are covered with water in time
vy rains and this, it is said, is about the only-

thing that interferes with the operation of the

An important deal in telephone property has been
recently closed by which the Vallej com-
pany of Saginaw. Mich., acquires what is known
as the "Thumb" system. This system c

waing. Bad e, Bayport, Caseville, P
Harbor Beach and 15 or more other towns. The
Valley company expects to spend $25,000 in im-
proving the system and constructing

Francis M. Buck, who for 20 years was promi-
nently identified with the management of the Chicago
Telephone company, has resigned his posit;
head of the contract department. Mr. Buck has been
with the company since its infancy and has seen
the system grow from 3.000 to 40000 telcp'

I he constant strain which his duties involved caused
Mr. Buck to sever his connection with the company.
He intends to spend a year in travel.

In a recent fire at Mattoon. 111., the exchange of
the Mattoon Telephone company was entirely de-
stroyed. The loss was $15,000 and but $3,000
ance was carried by the company. The city of Mat-
toon will be without telephone facilities

time. Dr. I. A. Lumpkin, the well-known president
of the Illinois Telephone association, is also presi-
dent of the Mattoon company. His friends will
sympathize with him in his misfortune.

News Service by Telephone.

Several newspapers in Stark. Summit and Colum-
biana counties. Ohio, have recently closed a con-
tract with the Federal Telephone company of Cleve-
land, for a special leased-wire service for use in the
distribution of news to the different papers through-
out those counties. The papers in Columbiana County-
have had for several years a special service from
the Columbiana County Telephone company, which
is one of the Federal Telephone company's prop-

ies. This service has proved so satisfactory that

the papers in the surrounding counties are applying
for the service, and it is expected that the use of the
telephone in the gathering and distributing of news
will become very popular.

The Federal Telephone company is building the
first branch of the leased line from Canton to

ance. from Alliance to Salem, and from Salem to

East Liverpool. Auxiliary' branches will be built

out from these points 10 different parts of the coun-
ties. It has been reported that a press association

will soon be formed for the purpose of handling news
reports over the leased telephone circuits. The as-

sociati.-n will, it is said, embrace the leading news-
papers in Ohio.

Independent Telephone System for To-
ronto.

The offer of the Ontario Telephone compan
establish an Independent telephone system in the
city of Toronto has been considered by a special
committee of the City Council, and it has been recom-
mended that a contract be prepared lo lay before
the council. The offer is 10 install an up-to-date
System, underground in the center of the city, g

each subscriber a metallic circuit, the c -

$36 per annum for business telephones. $24 for

house telephones, and the two for $50. The incor-
porators of the company are Henry H. Perk -

Buffalo. \\ V.: Henry H. Kirkover of Fred
N. V

: diaries B. Hill. Bu - E W.iyland.
manager of the Wilkcsharrc and Scranton Inde-
pendent Telephone companies, and J. B
1

1
1
'in iter.

Wisconsin Independent Telephone
Association.

The Independent Telephone Association of

consin, at its recent convention in La Crosse, con-
cluded to arrange i^r a uniform system of toll rates

through the stale. The Bell lines given a

warm competition on tolls. Where it is 1

sary 10 connect over Bell lines, to a cir-

cuit, the association lias decided to build parallel

lines. A motion to expel all members com-,
with the Bell company was laid over. The
meeting of the association will be held in Milwaukee.

J. N. Wilson. W. L. Mills and Vivian Haws
incorporated the McNabb Mutual Telephone
pany at McNabb, 111. The company has a capital

slock of $2,500.
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The Foresee (4-C) System of Charging. 1

By L. R. Wallis.

The interest that has heen so universally mani-

fested in the rate question during the last few years

has not subsided since the last gathering of the

association, but has, on the contrary, received con-

siderably more attention since the reading of that

excellent and comprehensive paper by Mr. Henry L.

Doherty at the Chicago convention. Much more
open interest in this subject, however, is shown by

our English cousins than by ourselves, as many of

the gentlemen present are undoubtedly aware

through their perusal of the various current English

electrical publications.

The introduction of the Wright demand indicator

and plan of charging has met with much favor in

certain quarters, as well as with decided objections

from other sources.

In discussing a proposed plan in Lightning, an

English electrical journal, Mr. Gilbert S. Ram, in

the issue of February 7th last, says: "I think it a

commonly accepted opinion that the Brighton sys-

tem (Wright demand) is not an ideal one, at any

rate, in practice." Again, he says : "I have long

been hoping to discover a simpler and less trouble-

some system of charging than the Brighton system,

but I am convinced that the one suggested by M. I.

E E. does not give a satisfactory solution of this

difficult problem."
Mr. John Pilling in the same issue of Lightning

says : "In my opinion the general effect of the de-

mand indicator (Wright) is to lower the consump-
tion of individual consumers, for he takes care not

to switch too many lights on at one time, and does

not burn his light when not required."

From my point of view the Wright demand sys-

tem, basing, as it does, its charges primarily upon
the capacity demanded, and secondarily upon the

current demanded, starts out from a correct basis,

but immediately thereafter goes astray in the detail

employed.
The Wright demand system has unquestionably

developed a line of thought and action radically

different from that pursued under the original

method of charging for electricity supply, and has

paved the way for something better, and of more
universal application. The necessity has long been

obvious for a uniform charge that will fit all classes

of consumers, under every possible condition.

It is generally accepted as a fact that the condi-

tions under which electricity is produced and sold

are different from those governing all other com-
modities used for similar purposes, and the idea of

a combined contract and meter system is broadly

the end toward which all practical methods are

tending.

My conception of the proposition is that capacity

is the station's most valuable stock in trade, and
current the least valuable, and charging a compara-
tively high price for current and parting with ca-

pacity without measure or direct charge is not the

most logical or feasible way in which to dispose

of the product we have, and can so readily produce,

and desire to sell. Such a method results in a sale

of the current entirely disproportionate with the

customer's needs and the capacity installed or de.

inanded. It further results in a selling price directly

favoring the short-hour consumer and positively

prohibitory to the long-hour consumer.
Disccunts based upon quantity of current used do

not, as we all know, meet the exigency, as they

d scriminate only on total quantity of current used,

and do not take into consideration whether it is the

result of the use of a large installation for a few
hours or of a small installation for a number of

hours, i. e., short-hour consumers with large-capac-

ity demand, or long-hour consumers with small-ca-

pacily demand. It is, of course, common knowledge
that low prices can only be granted, to result profita-

bly to the supply authority, when they are based upon
t he number of hours a given demand is used.

If we can arrive at some practical basis upon
which to establish a return for the investment in

the generating plant (and without the generating

plant it is needless to state that the energy cannot
lie produced), then we shall be able to deliver cur-

rent unburdened with the fixed charges that have
heretofore accompanied its cost and selling price,

or. in other words, upon the basis of cost of pro-

duction, including all operating expenses, plus a

fair profit on such operation, but exclusive of plant-

installation fixed charges.

Capacity should be contracted for with each con-

sumer in whatever quantity desired. It should con-
1 the maximum he intends to demand at any

and all times during one year, excepting in the case

of extraordinary occasions that occur in residential

installations. This maximum should be fixed by a
suitable device, operating in such a manner as to

the customer when he attempts to exceed his

contracted capacity, and impairing his service if he
n continuing the use of any excess.

P. D. Tuckett i" the February 7th issue of

Lightning- hould like to start

with the general proposition that the consumer's
maximum demand is

' and fundamental
factor in determining ng him.

aximum demand is made at the time

of the peak of the load, and. therefore, any tariff

disregarding or minimizing this essential element
must to that extent be unsound."

1. Read bet '

Niagara Falls,

The capacity demanded should be the basis for an
initial charge, and should not include the use of any
current whatever. This charge should be a uniform
one to all for any given capacity, and should be
based upon the total cost of the plant per unit of

station capacity, and should include capital charges,

depreciation, taxes, executive expenses and other
kindred fixed charges, but should not include pro-
duction or operating costs of any nature.

Based upon a unit of capacity, whether the sta-

tion has anticipated increased business or not, does
not enter into the consumer's right to criticise, as

any unsold capacity occupies the same position as

any vendor's stock on hand.
The capacity charge should be ample to protect

against actual loss on the installation costs per unit,

but should not include a profit on the capacity in-

stalled ; we should expect to take the same chances
that any business enterprise must take of doing
business enough to make a profit, and we should
look to the sale of current .to obtain the profit that
we naturally anticipate will be the result of carrying
on the business.

Unlike many other opinions that are advanced, I

am persuaded that the peak cannot and should not
be avoided, and the object should be to retain it as

long as possible. The peak occurs during the most
necessary hours of lighting. Avoiding the peak re-

sults in refusing business at the time when it is most
easily obtainable.

Our charges should be so applied as to favor the
consumer that desires to use the current freely, and
to protect us against a positive loss with the con-
sumer that desires electricity as a luxury, at the
expense of someone else.

A correct system is the application to each cus-
tomer of certain uniform charges for capacity de-
manded and current used, which will result in bring-
ing about a proper charge per unit, proportionate
to the actual costs of serving each customer ; spe-
cifically stated, bringing about such a result auto-
matically. This is attained by the following system,
which is called the Foresee (4-C) system of charg-
ing. The appropriateness of this title you will

readily perceive from the fact that the plan consists
of a capacity charge and a current charge, which,
you will note, is an alliteration, consisting of four
C's, and this may be paraphrased to mean "Foresee."
indicating that the plan anticipates the commercial
needs of the central-station business.
The actual average cost of capacity per lamp is

found by the following formuke

:

F = fixed charges per annum on unit
1

cost of
plant.

1 j

N — Number of 16-candlepower lamps per unit.

C = Average "capacity charge" per annum per 16-

candlepower lamp.
F

After obtaining the average-capacity charge per
16-candlepower lamp, the minimum and maximum
charge per lamp is easily determined, and a sliding

scale between the minimum and maximum is readily

made that will result in an equitable distribution of

the fixed charges among the various consumers.
While it is perfectly consistent to expect the cus-

tomer to reimburse the station for all the fixed

charges that it has to meet to furnish him with the

service he requires, the proposition is only to insure

the station against loss in carrying capacity for him,

and to secure this protection it is not necessary to

charge the full amount shown as being the total

fixed charges, as the object is accomplished when a

large proportion of the fixed charges are guaranteed.

The probable fact that all of the consumers will

not demand their maximum contracted capacity at

the same time should be taken into consideration in

establishing the capacity tariff, but should not be

made- the basis for individual concessions.

Need of Variable Charoe per Lamp.

The need of a variable charge per lamp for dif-

ferent capacities is found in practice to arise out of

several conditions, among which may be included

:

Cost of meters.

Cost of transformers.
Office expenses and meter reading.

Transformer-core loss.

A meter for a five-light demand costs, say, $15,

and for a 50-light demand, say, $25; in the one
case $3 per lamp, and in the other, 50 cents per lamp.

In transformers, the smallest we use being 500

watts, the core loss for a five-lamp demand is 30
watts per hour, or 720 watts per day of 24 hours.

This, multiplied by cost of current at, say, 2V2 cents

per kilowatt-hour, equals 1% cents per day, or 54
cents per month. In a 7,500-watt transformer, the

loss is 100 watts per hour, or 2,400 walls per day
(only three times as much for 15 times the capacity).

This, multiplied by 2% cents per kilowatt-hour,

equals six cents per day, or $1.80 per month. In the

former case II cents per lamp, and in the latter

case 1V1 cents per lamp demanded.
Take it between the limits of a five and 30-lamp

demand: Loss in five-lamp transformer, 22 watts
per hour, or 528 watts per day of 24 hours; 528
watts at, say, one cent cost per kilowatt-hour, equals

.00528 cent per day, or 15 cents per month. Loss in

30-lamp transformer, 34 watts per hour, or 916 watts
per day; 916 watts, at one cent per kilowatt-hour,

equals 0.00916 cent, or 27% cents per month. In

the former case three cents, and in the latter case
eleven-twelfths of a cent per lamp per month.

epowgl 01 kilowatt.

The following yearly and monthly incandescent
and arc-lamp schedules are those established by the
company with which I am connected, all current, as
shown by meter, being charged at five cents per
kilowatt-hour

:

Table No. i.-—Yearly Capacity Schedule for In-

candescent Lamps.

Number of 16-

Candlepowet Rate per Yearly Monthly
Lamps De- Lamp per Capacity Capacity
manded. Year. Charge. Charge.

1 $9 00 S 9-00 8 75
2 5-oo jo. 00 .85

3 4.00 12.00 1.00

4 3-25 13.00 1. 10

5 3.00 15.00 1.25
6 2.90 17.40 i-45

7 2.80 19.60 1.60
8 2.70 21.60 1. 80

9 2.60 23.40 i-95
10 2.50 25.00 2.10
11 2.40 26.40 2.20
12 2.30 27.60 2.30

'3 2.20 28.60 2.40
14 2-10 29.40 2.45
15 2.00 30.00- 2.50
16 J-95 31.20 2.60
17 1.90 32.30 2.70
IB 1-85 33-3° 2.80

19 1.80 34.20 2.85
20 i-75 35.00 2.90
21 1.70 35-7° 2.95
22 1.65 36.30 3.00
23 1.60 36.80 3-05
24 i-55 37-20 3.10
2 5 1.50 37-5° 3i5

All over 25 lamps at Si. 50 per lamp per year.

Table No. 2.

—

Monthly Capacity Schedule for

Incandescent Lamps.

Number cf 16-Can- Month' y Capacity Monthly Capacity
dlepower Lamps Charge from Charge from

Demanded. October to June. June to October.

1 Si. 20 S .60
2 1.40 .70

3 1 .bo .80

4 1.70 .85

5 1.80 .90
2.IO 1.05
2-40 1.20

8 2.65 i-35

9 2.90 i-45
10 3. 10 *.«5
11 3-30 1.65
12 3-50 1-75
13 3-65 1.85
14 3.80 1.90
15 3-90 1.95
10 4.00 2.00
17 4. 10 2.05
18 4-15 2.10
19 4.20 2.15
20 425 2.20
21 4.30 2.25
22 4-35 2.30
23 4.40 2.35
24 445 2.40
25 4-50 2.45

AIL over 25 lamps at pro rata rate per lamp.

Table No. 3,

—

Yearly Capacity Schedule for Four

ampere Arc Lamps.

Numbtr of
Lamps

Demanded.

Rate pf r Lamp
per Year.

Yearly
Capacity
Charge.

Monthly
Capacity Charge.

1

2

3

4

5

S18.00
16. 8o
16.20
15- 60
15.00

S18.00
33-6o
48.60
C2.40
75.00

Si. 50
2.80
4.05
5.20
6.25

All over five lamps at $15 per lamp per year.

Table No. 4.

—

Monthly Capacity Schedule for

Four-ampere Arc Lamps.

Number of Lamps
Demanded.

Monthly Capacity
Charge from

October to June.

S2.00
3.80
5.40
6.80
8.00

Monthly Capacity
Charge from

June to October.

Si. 25

2.50
3-75
5.00
6.25

All over five lamps at pro rata rate per lamp.

Table No. 5.

—

Yearly Capacity Schedule for Six-

ampere Arc Lamps.

t
Number of

c Lamps
Demanded.

Rate per Lamp
per Year.

Yearly
Capacity
Charge.

Monthly
Capacity Charge.

1

2

3

4

5

S24.00
22.80
21.60
20.40
19 zo

S24.00
45.60
64.80
81.60
96.00

S2.00
3.80
5.40
6.80
8.00

All over five lamps at $19.20 per lamp per year.

Table No. 6.

—

Monthly Capacity Schedule for

Six-ampere Arc Lamps.

Number of Lamps
Demanded.

Monthly Capacity
Charge from

October to June.

$2 70

5 00
6 90
8 40

9 50

Monthly Capacity
Charge from
June to October.

Si. 50
3.00
4.50
6.00

7450

All over five lamps at pro rata rate per lamp.

The monthly schedules are for consumers who
object to signing the yearly contract, and you will

note that the charges are necessarily somewhat
higher. In tahles 7 and 8 I show the total monthly
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bill, rate per kilowatt-hour, rale per lamp-hour, and
income per lamp per monlh, rill 1»;lsc<I upon prices

as given in (able No. r. It will be observed from
a study of these tables that this system follows very
closely Hopkins- in's law of costs.

Table No. 7.

—

Five-lamp Demand.
Computation?; based upon 50 waits per lamp and 30 days p< i

month.

Current at

Hours Kllowatt- 5 Coots Ca- Total Income Rale per
Used bours pacity Charges per Lamp Hour per
per Used per Charge per Kilo- per

Month.
Lamp

Day. MoDth. Si. 25 per watt-hour. Demanded
Month.

a 3-75 » 1-44 .384 .29 .0192
1 7-5 1.63 .217 33 .0108

2 15 2.00 33 • 40 .0066

3 22,5 2-37 .105 47 •0053

4 30 2-75 .092 •55 .0046

5 37-5 3-13 .084 •03 .0042
6 45 3.50 .078 •70 .0039

7 52-5 3-88 .074 78 0037
8 60 4-25 .0708 .85 .00354

9 67-5 4.63 .o68E 93 •00343
10 75 5.00 .0666 I 00 00333
12 90 5-75 .0639 1. 15 .00319
18 35 8.00 0593 1.60 .00296

24 180 10 25 •057 2.05 .00285

Table No. 8.

—

Twenty-five-lamp Demand.

Current at

Hours Kilowatt- 5 Cents Ca- Total Income Rate per
Used hours pacity Charges per Lamp Hour per
per Used per Charge per Kilo- per Lamp
Day. Month. S3.'5 per

Month.
watt-hour. Month. Demanded.

a 18.75 8 409 .218 .16 .0109
I 37-5 5 03 .134. .20 .0067
2 75 0.90 • oy2 .28 .0046

3 112.5 8.78 .078 35 •0039

4 150 10.65 .071 •43 00355
5 87.5 12.53 .0668 .50 00334
6 225 14.40 .0640 .58 .00320

7 2S2.5 16.28 .0620 65 .00310
8 300 IB =5 .0605 73 .00302

9 337 5 20.03 •0593 .80 .00296
10 375 21.90 .0584 .88 .00292
12 450 25.65 °'7> I.oj .00285
18 675 36.90 .0546 1.4b ..073
21 900 48.15 0535 1.92 .00268

Table No. 9.

Comparison between the Foresee system, with capacity and
current charges as shown in Table No. 1. and the Wright de-
ui-itui plan, with initial price of 20 cents per kilowatt-hour
ior one hour's use per day.

Number
of Lamps
Dema ded.

Lamp-hours Used at 20 Cents per Kilowatt-hour.

Foresee. Wright Demand.

5
10

15
20

25

165

285
400
440
SOO

150
300
450
600
750

I give below graphic illustration of the results of
this method of charging.

11. ... ... ; •. diem.

TUB FORBSBE (4-C) SYSTEM OF CHARGING. -GRAPHIC
ILLUSTRATION OF METHOD.

In this chart ordinales are hours' use of the num-
ber of lamps demanded, and abscissa? arc amounts
of customers' monthly bill. Line I shows the ca-
pacity charge of $2.10 per month, as given in the
yearly schedule. Line 2 shows I he capacity charge,
plus current, at 2% cents per kilowatt-hour. Line ,(

shows the capacity charge, plus current at five cents
per kilowatt-hour, as given in the above schedules.
Line 4 shows current at flat rate of 20 cents net per
kilowatt-hour, no charge being less than $1 per
month.
With the fixed charges taken care of under line

I, represented by section 1. then, if we assume cur-
rent to cost 2V6 cents per kilowatt-hour to produce,
under line 2, and represented by section 2. we have
the cost per kilowatt-hour of current delivered In

the consumer for one hour per day, or 10 hours, as
the case may be. If five cents per kilowatt-hour
is received from the consumer, then, under line 3,
represented by section 3, we have the profit from
operating the plant.

The average cost of stations per horsepower of
the high-efficiency, direct-connected type being taken
at $225, the profit from one hour's operation of con-
sumer's 10 lamps for one year will be about $6, or

(c) Flat
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""III li than three per cent. ; but if, by 1

• if tin- low rate per unil thi turaged
to use In demand live hours per day, then the profit
is increased l" about $30 per year, or more than
13 per ccnl : if to 10 I

- per day, mor< than 25
i" 1 ''in. will I,,- realized. The combination
tions .< and j will show the profu from ib<; same
use of ili,' demand under a 20-ccnl fiat rate, and the
absurdity of attempting to make the custom*
such profits is loo apparent to need more lha
ing comment. Only dire necessity or unrestricted
extravagance on the part of the customer will ever
allow the central station to realize, them.
During tin: last year il has been ascertain

the author that, with but very few exceptions, the
respective companies in New England operating
outside of the larger cities employ
eral systems of charging. The general
rule is measured service, and the aim
appears to be to get as high a price per
unit as the community will stand, and
if a consumer will not buy by meter,
the service is furnished by contract at

as high a flat rale as can be obtained.

Previous to July 1, 1900, the following
charges were in vogue in our territory:

Residential consumers : (a) Metered
service al 20 cents net per kilowatt-

hour. ( b ) Wright demand system as
an optional plan, with an initial charge
of 20 cents per kilowatt-hour for first

4S0 hours per annum, with a secondary
and final price of 10 cents per kilowatt-

hour.
Business consumers: (a) Metered

service at io cents net per kilowatt-hour,

jb) Flat-contract charge per annum
(this plan dating back to the introduc-

tion of electricity into that territory),

based upon the number of lamps in-

stalled, and then upon the individual

consumer's generosity and knowledge of

the prices his neighbors were paying

contract charge per annum, based upon the total

number of lamps in use and the number of hours

used, per annum.
One hundred business-district consumers, who

have been purchasing on flat-contract rates, without

meters, for several years, were placed upon these

schedules, with mutually satisfactory results. Nearly

100 new customers have been secured during the

last nine months under this plan.

Since July 1st all of our former meter customers

have been operating upon a capacity charge, fixed

upon their previous year's consumption, all current

being charged at five cents per kilowatt-hour, with

a guarantee that their rate per unit for the current

year would not exceed their former rate per unit, and

that all current used in excess of that of the pre-

vious year would cost them five cents net per unit.

This was intended as a temporary, introductory,

advertising plan, and has resulted in these consumers

using from 10 to Coo per cent, more current than

that previously used, and, beginning with our new
year. July 1st proximo, these consumers will be

"established upon the plan and charges before men-
tioned.

While I do not claim that this guarantced-ratc

plan is a correct one. it is advanced as a practical

expedient in changing from a measured service,

which includes fixed charges in the price levied

for current, to the capacity-charge—current-charge

plan outlined in the foregoing.

I have found that, instead of carrying our heavy
load for half an hour each day, it has continued from
three to four hours. I have further found that

I am able to figure against gas supply, with the

much-disliked Welsbach burner, excepting in the case

of extremely short-hour burners. These have al-

ways been recognized as the unprofitable consumers,
but if they become customers under the "Foresee"'

plan, they discharge their legitimate obligations to

the supply company.
In conclusion. I would say that if you send a car

of coal, for instance. 10 miles, for which you pay
o, cents per ion, you pay 6Ve cents per ton per mile.

If vim increase the distance to 20 miles and pay
So cents per ton, you pay four cents per Ion per

mile. So il is with the consumer under this plan',

if be demands, say, a 10-lamp capacity, and you
carry his load on your station while he uses 100
kilowatt-hours per annum, he pays $30, at the rate

of 30 cents per unit: if you carry his load 10 limes

as lone. 1"' uses i.ooo kilowatt-hours, and pays $75,
al the rale "I" "'- Cents per unit. In accordance with

the amount of current used with a given capacity,

the rale is automatically adjusted.

The author does not claim entirely original ideas,

but rather endeavors to show how he has developed
and pui into practice his plan of charging, which
In- believes is based upon well-recognized theories.

-'7

lock from II

he remarkable beat of I

demand from quarter in which the fat

Submerged Motor for Electric Boats.
A -mall portabli .TJing small

boats is the novel de\ being manufac-
tured by tli'

Mcnomonic, Wis. Tin- propeller, a- the cornbii
of motor, propeller-wheel ami rudder

i

I portable, weighing but 35 ;

occupies the place of the rudder. n the

SUBMERGED MOTOR FOR ELECTRIC BOATS.

accompanying illustration, and can be placed in po-
sition on any boat and exchanged from one to an-
other in a very few minutes.
The motor itself is under water, while the storage

batteries are in such compact form that they may-
be placed out of the way, under the seats of any-

ordinary rowboat. The motor not only propels the
boat, but steers it as well, the boat answering to it

more readily than to an ordinary rudder. It is

simple in construction, and is not liable to get out
of order, it is said.

The motor drives the boat forward or backward,
and can be regulated to run at any speed up to four
miles an hour, using two boxes of four cells, and
will run from 20 to 30 miles on one charge. More
cells may be used and a speed of six miles an hour
attained, if desired.
The company's accumulators have an extremely

large surface of active material and are capable of
returning a large per cent, of the current with which
they are charged. Each battery box containing
cells weighs abcut 5,0 pounds each, and is provided
with a comfortable handle for carrying.

"It will easily be realized (without demonstra-
tion I," says the Submerged Electric Motor company.
"that our motor being outside of the boat, and in the
water, there is absolutely no strain or vibration,
and on this account it is not necessary to build a
boat of any extra strength or weight." in order to
carry the power,"

It is declared that the construction of the device-
is such that the motor works perfectly well when
surrounded bv water.

The Musical Arc.

Demand for Electric Fans in the East.

The i\l rune heal which prevailed for several days
last week in the eastern cities caused an unp
denied demand for electric fans, ami Chicago
called upo mo furnish a large number "i them
the evening '<i July ,;,1 the Western Electric 1

pany of Chicago shipped to New York city in one
11n1.nl 3,000 electric fins, and to Philadel]

in a single order 1 .000 fans The shipments were
made by fast express, four special cars being re-

quired. Thirtj of the largest wagons of the United

Feukert has recently shown, says a German con-
temporary, that in the musical arc discovered by-

Simon we have an exceedingly convenient means
of producing alternating currents of very high fre-
quency and moderate tension. He made use of Dud-
dell's arrangement of the circuits, with a choking
coil in the main circuit to prevent the alternate cur-
rents leaking out of the shunt circuit in which they
ire produced. With the arc used in Pcukert -

periments the pressure of the alternating currents
wis 42 volts and the frequency S.000 to 9.000. With
the oscillating currents thus produced, all the well-
known experiments of K Thomson were sue
fully repeated. Rings of aluminum and copper were

i to float above the end ^i an electromagnet
ed by the currents: glow lamps short-cir-

cuited by a bent wire were readily incandesced, and
the surface concentration of alternating currents
demonstrated, As an example of the last-mentioned
effect, an iron wire. 12 millimeters' diameter, had
its apparent resistance increased 29 times. Peukert
has discovered that no tclcpli her vibrator
is necessary to slart th :is in the shunt
circuit of the arc. All that is mv.
the circuit, whereupon the electric oscill;

automatically and continue while the art
able length. When, however, the length of the arc
is increased beyond a certain limit the oscillations

but are re-established when the length is again
I within the working limit.

"the Olney. Lancaster and Mount Carmcl Eli

Railway company has been incorporated at Mount
Carmcl, 111., with a capita'. -;o,ooo. The
company proposes to construct an electric railway
from Olney to Mount Carmcl, by way of Lane



2S WESTERN ELECTRICIAN July 13, 1901

Electrolytic Reduction of Copper in

Germany.'

By Frank H. Mason.

Ever since the invention of the dynamo, elec-

tricians have endeavored to perfect methods of ob-

taining copper through the action of an electric cur-

rent upon chemical solutions of pulverized ores, or

of the concentrates produced by smelting or pre-

cipitation. Millions have been spent in such experi-

ments, and the result is as yet so equivocal and

indefinite that only an expert versed in the whole

science of electro-metallurgy can discuss the subject

intelligently. In Germany, the principal workers in

this field have been Siemens & Halske, the eminent

electrical manufacturers of Berlin, and Dr. Carl

Hoepfner, who, about 1890, invented a process for

precipitating copper and other metals from chloride

solutions upon metallic disks (cathodes) forming

part of an electric current and revolving in a bath

of such solution.

The process of Siemens & Halske dates from

September, 18S6, and it was applied in an establish-

ment in Genoa about 10 years ago, for the purpose

of refining a matte containing 30 per cent, copper,

30 per cent, sulphur, and 40 per cent. iron. After

some months' operation, the plant was shut down,

and subsequently, after certain technical difficulties

had been overcome, was again started up, but with

what success it is impossible to ascertain. A similar

plant was erected at Stollberg, near Aix-la-Chapel!e,

but was discontinued in 1894. In June, 1890.

Siemens & Halske finished and put in operation a

large plant for electrical refining of copper at their

works in Martinikenfelde, near Berlin, but after a

few months it was shut down or turned to the re-

fining of other metals. The same firm has erected

electrolytic copper-refining plants at Oker and at

Coslar' in the Harz Mountains copper districts,

which seem to have been more successful, since

Fischer, in his "Technology" of 1900, says of the

plant at Oker that with -six machines, each working

with a current generated by seven to eight horse-

power, there is obtained a product of 300 tons of

copper per annum. At Goslar, where the process

of Siemens & Halske is practiced in its most modern
and improved form, the daily cost of operation, in-

cluding wages, cost of current, interest on value of

material, wear and tear of plant, etc., for refining

one ton of copper a day, is put at 74.90 marks

($17.82) when working with a current of- 30 am-

peres, and 58.95 marks C$1402) when the energy is

increased to 100 amperes.

The Hoepfner process for obtaining copper and

other metals directly from the ore or concentrate

by electrolysis was first described in 1891. Several

plants have been erected to put it in operation, all

of which have been more or less unsuccessful when
applied to copper. The latest of these was built at

Papenberg in 1898, but no authentic account of its

industrial success can be obtained. The same
process was tried in America with copper-nickel

matte from Sudbury, Canada, but resulted in failure,

for the reason that the metals produced were spongy
and below the merchantable standard of purity.

Under this process, copper ores or concentrates

are pulverized and then dissolved in a chloride solu-

tion, which is treated in tanks made of wood im-

pregnated with asphalt and lined vwith sheet lead.

The anodes are of carbon, the cathodes of sheet

copper, and they are separated in the bath by a

diaphragm of cloth. The solution being decomposed
by the action of the electrical current, the copper is

deposited in crystals of pure metal on the cathode,

while the chlorine thereby released remains in the

stream of solution directed against the anode, and
by combining with the protochloride forms bichloride

of copper. The solution thus charged is then with-

drawn from the tank, heated, and used in leaching

fresh ore to obtain the original solution. The leach-

ing process is a cycle, in which the solution is

pumped up and passes through the pulverized ore

again and again without addition of chemicals, and
it is claimed that in working Rio Tinto ores con-

taining 3.37 per cent, copper, 91 per cent, of the cop-

per can be leached out in four hours, while only three

per cent, of the iron pyrites in ore is dissolved.

The leaching process is quickened by agitating the

mixture of ore and solvent either in revolving drums
or in stationary tanks by the injection of currents

of air. Professor Schnabc! gives the efficiency of
this process at 90 pounds of copper in 24 hours for

each horsepower converted into electrical current
and passed through the precipitating circuit, but he

declines to indorse the process as practically useful

when applied to the refining of copper.

m all that can be learned of text-books or by
inquiry through experts, Americans have very little

rmany in respect to the electrolysis

1 the greater prac-
tical ingenuity of American mining or to

the greater purity and richness of their ores, the
refining of copper by !o have at-

tained a more extensive and succc rirel ipment
there than in tli: The enormous demand
for electrolytic c< imulant
to producers, and many able mctall eked by
liberal capital, ai l>m.

CORRESPONDENCE.
New York Notes.

New York, July 6.—Brooklyn's trolley system was
hampered by the lightning that preceded the storm
of July 2d. On the bridge there were two blockades

about an hour apart, one lasting 40 minutes and the

other two hours and a quarter. The trouble oc-

curred about the time the homeward rush from
Manhattan began. The trolley wires at Pacific and
Court streets and at Bergen and Third streets were
struck by lightning and grounded. The lightning,

not being diverted by the arresters at the power-
houses, apparently, damaged the switchboards.

Several automatic-call electric elevators are being

put into the house that Andrew Carnegie is building

on Fifth avenue. There will be at least four, and
probably more elevators installed. They are to have

all the latest improvements in dwelling-house ele-

vators, being operated entirely by push buttons.

By pressing a button a person in the elevator can

go up or down, or stop at any point between the

lower and upper floors. The elevators can also be

operated from the outside, it being possible to bring

the elevator to the; desired floor by the simple opera-

tion of push-buttons.

Park avenue property owners have started a

movement for the relief of the thousands who live

on the avenue along the line of the New York Cen-

tral tunnel. An appeal will be made to President

W. H. Newman to abolish the use of steam in the

tunnel. Hot cinders and smoke pour from the tun-

nel and at night sleep is almost impossible. Certain

real estate owners are willing to pay the New York-

Central $1,000 a block as their contribution toward
changing the motive power of the tunnel trains from
steam to electricity.

Corporation Counsel Whalen has sent an opinion

to Police Commissioner Murphy in which he holds

that all vehicles carrying passengers within the city

limits must go at a speed not in excess of eight

miles an hour, and that all vehicles carrying freight

are restricted to five miles an hour.

President Greatsinger of the Brooklyn Rapid

Transit company has appointed Franklin J. Spauld-

ing. official stenographer of the company, his chief

clerk and private secretary in place of Van Wyck
Wicks, who resigned recently.

The Brooklyn Rapid Transit company did the big-

gest day's business in its history on Sunday, June
-oth. The receipts of the company amounted to

$50,690.

Justice Gaynor of the Supreme Court granted an

order on June 28th to compel the Brooklyn Rapid
Transit company to operate trains on the lines of

the Brooklyn Union Elevated Railroad, between the

terminals at the Brooklyn Bridge and the ferries at

the foot of Broadway and at Cypress Hills, as they

were operated prior to April I, 1900.

The funeral services of Albert L. Johnson, the

well-known electric-railway promoter, were held

Friday afternoon. July 5th. at his late residence,

^hore road and Ninety-ninth street. Fort Hamilton.

There were present a large number of railroad of-

ficials and emoloyes, including a big delegation from
the Brooklyn Rapid Transit company, many of those

in attendance having worked under Mr. Tolinson

when he was the head of the Nassau Railroad.

Many floral tributes had been sent to the house, a

large number of them being sent bv railroad men.
The services were conducted by the Rev. Dr. George
Clover, chaplain of St. Luke's Hospital, Manhattan.

M. L. G.

si ruction of a trolley system in Willimantic, Conn.
The directors are M. A. Cavanaugh of Boston, who
is the financial backer of the company; Peter H.
Carr of Taunton, Mass.; Walter H. Clark of Hart-
ford, Conn., and Mayor William D. Grant and
W. A. Arnold of Willimantic. Mr. Grant is presi-

dent, Mr. Arnold is secretary and Thomas F. Cava-
naugh of Boston is treasurer.

The Connecticut Railway & Lighting company has
purchased the charter that the recent Connecticut
legislature granted the Cheshire Street Railway com-
pany. The charter contains the franchise right to

build an electric railway from Waterbury to Mount
Carmel, where it will connect with the Fairhaven
& Westville line. By this line the distance between
Waterbury and New Haven will be only 17 miles.

The road may not be constructed until next spring.

The Fairhaven and Westville Railroad company
has assumed the management of the Winchester
Avenue railroad and now controls all the street

railways in New Haven, Conn. There have been no
changes in the management of the roads. The Fair-
haven and Westville stockholders will meet in New
Haven, July 9th, to vote on an increase of $500,000
in the capital stock of the company, and to consider
the extension of the road from New Haven to Derby
Hill.

The June gross earnings of the Boston Elevated
Railway company aggregated about $1,000,000. They
exceeded by over $75,000, the largest earnings of
any previous month. This indicates the earning pos-
sibilities of the elevated system.
By invitation of James F. Shaw of the Shaw

syndicate a party of capitalists, railway supply men
and members of state and city governments, went by
special cars over the new Fall River and Providence
line on July 2d. A special car from Boston con-
veyed Mr. Shaw and his guests of that city to

Providence. B.

The Northern Traction company of Fort Worth.
Texas, has filed an amendment to r, in-

creasi- '/x>.ooo.

r. V'. Mr. Mason ift

consul-genera] at Berlir, T. .'.ed February 15. ryor.

New England News.

Boston, July 5.—It is expected that the trolley

line from Hartford, Conn., to Springfield, Mass.,

will be in operation by September 1st. The Hart-

ford Street Railway company intends to build a

steel trestle over the railroad tracks in East Hart-

ford. If this is done, there will be no change of

cars between the city halls in Hartford and Spring-

field, and the distance will be covered in an hour
and a half.

An official of the Central Vermont Railroad com-
pany states that 90 per cent, of the passenger traffic

between New London and Norwich, Conn., is done by

the electric street railway connecting those cities,

which are about 12 miles apart.

The Connecticut Railway and Lighting company
has obtained a franchise to build a railway from
Waterbury to Southington, Conn. When this road is

built, the company will have a continuous line be-

tween Waterbury and Hartford. Much of this terri-

tory is sparsely settled, and the company will en-

deavor to get through traffic.

The Massachusetts Gas and Electric Light Com-
missioners have recommended a reduction in the price

of pas furnished by the Newton and Watertown
Gaslight company, hut refused to require a reduction

in electric-lighting rates.

Over 600 students have taken the preliminary

and entrance examinations at the Massachusetts
institute of Technology. It is believed that the

freshman class next fall will be the biggest that

ever entered the Institute.

The New York Electric Vehicle company has taken
' vport f R. T.) station occupied last year by the

New England Electric Vehicle Transportation com-
pany. Superintendent Crane has been retained by

th" New York companv.
The incorporators of the Willimantic Traction com-

pany have organized and will soon begin the con-

Southern Developments.
Charlotte, N. C, July 6.—The motormen and con-

ductors of the Richmond Traction company of Rich-
mond, Va., have received notice of an increase in
wages, taking effect July 1st. The new rate will be

$1.61% for a day of nine and a quarter hours. The
rate a year ago was $1.40 for a day of 12 hours.

Professor Wilson, who is to be in charge of the
new textile school at the A. and M. College, Raleigh,

N. C. says that about $28,000 worth of textile and
electrical machinery has been presented to the school,

mainly by New England manufacturers.
The Augusta and Aiken Railway has been char-

tered to construct an electric line between Augusta,
Ga., and Aiken, S. C. G. H. Jackson and others
are interested.

An electric line is being projected to run between
Carrollton and Villa Rica, Ga., a distance of 16

miles. The line was chartered two years ago.

A modern electrically-controlled time system is

Hearing completion in Columbia. S. C. The work
is being done by the Standard Electric Time com-
pany under a $2,500 contract.

All the necessary machinery has been delivered
for the big electric plant on the Nense River at

Milburnie, near Raleigh, N. C, and the plant is ex-
pected to be completed within 60 days.

Judge H. B. Stevens, one of the attorneys of the
Asheville and Weavervillc, N. C, electric line, has
announced that work will begin on July 8th. Bids
for construction are now being considered. L.

From the Buckeye State.

Columbus, Ohio, July 6.—A few days ago the
Board of Public Service of Cincinnati granted the
Cincinnati and Northwestern Railway company the
right to set poles and string wires along Linden av-
enue, from the C, H. and D. tracks to Spring Grove
avenue. This road runs from College Hill to Cum-
minsville, where the franchise was granted, together
with the right to transform it from a steam to an
electric road. The company has purchased a tract

of land between Linden avenue and the Miami and
Erie Canal. It is owned practically by the same
persons that own the Southern Ohio Traction com-
pany, which operates a line from Dayton to College
Hill. This franchise and purchase, then, will give
them rights from College Hill to the canal bank
in Cumminsville. The Miami and Erie Transporta-
tion company has the franchise on the canal banks
for 30 years, to operate motors for towing canal-

boats and, by an act of the last Legislature, the
state Board of Public Works and the Canal Com-
mission has the authority to lease the banks for

railroad purposes at an annual rental of six per
cent, of the income from such roads. It is believed

this will ultimately be done with the canal. If it

is, the Southern Ohio Traction company, over this

route, will gain an entrance into the heart of the
city. The rails purchased for the motor line are
70-pound, T-rails, and will be laid standard gauge.

It is stated that the Toledo and Western electric
. 1

railway, which has been planned to reach Adrian,
Mich., and Fayette, Ohio, will be extended this sum-
mer. At this time about 30 miles of track have
been laid, and eight miles of the road has been in

operation for two months.
The Marvsville. Delaware, Sunbury and Mount

Vernon Railway company of Columbus has been in-

corporated bv Burgess L. McElroy of Mount Ver-
non. James W. Holcomb of Cleveland, F. D. Simons,
Charles F.. Miles and T. A. Simons of Columbus.
It is capitalized at $100,000, but this will be increased

to $t,ooo,ooo when the organization is completed.
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The road will extend from Delaware to Mount Ver-

non and will connect at Delaware with the Colum-
bus, Delaware and Marion road, which is owned by

practically the same parties.

It is said that the council of Canton are aversi to

granting the Canton, Massillon and Akron Kail

way company a franchise. This company is the

southern extension of the Northern Ohio [faction

company, and the council is trying to force it to

make traffic arrangements with the Canton-Akron
road, which is being promoted from the Canton end

of the line.

The electric-light plant at Forest City Park, Cleve-

land, was wrecked by lightning on the evening of

July 4th. Several of the street-car lines were also

disabled and a number of cars were struck by light-

ning. That city suffered one of the most severe

electrical storms at that time that it has ever had.

There have been very severe electrical storms in

other parts of the state within the last week or two
and much damage has been done.

The Jefferson county commissioners have granted

a franchise for an electric road from the Belmont
county line to Brilliant to W. B. Francis, T. J.

Stringer and James Beall. This will probably be

transferred to the Ohio Rapid Transit company.
F. S. Borton has been chosen secretary of the

Everett-Moore electric-railway syndicate of Cleve-

land, and it is said that a large trust company will

soon be formed to finance the great plans that arc

now being mapped out and put in operation:

The Sandusky, Clyde, Tiffin and Southern Rail-

way company of Sandusky has been incorporated,

with a capital stock of $10,000. It is the intention

to build a line from Clyde to Tiffin. The incorpo-

rators are J. C. Parker, Ira S. Comstock, H. W.
Johnson, George L. Butler.

.

The Sterling Electrical Manufacturing company,
recently incorporated, has decided to build a plant

to cost $50,000 in Warren, although several other

cities have offered large bonuses for it. The organ-

ization of the company was completed as follows

:

President, W. A. Smith ; vice-president, C. G. Den-
nison ; secretary, Glen C. Webster ; treasurer, Will-

iam Coles. Glen Webster will be superintendent of

the factory also.

The stockholders of the Ohio Central Railway
company of Columbus met a few days ago and com-
pleted an organization. The following persons
were chosen as directors: W. B. Cosgrave, J. S.

Sites, E. C. Morton, William E. Fink, Charles A.
Spenny, E, C. Irwin and Henry C. Werner. The
directors organized as follows : President, W. B.

Cosgrave, Zanesville; vice-president, Henry C. Wer-
ner, Columbus. It is the intention to build a road
from Columbus to Bridgeport, by way of Lancaster
and Newark. The cars will come in from both
Newark and Lancaster over leased lines, however, if

traffic arrangements can be made with other roads
which will build lines to these towns.

L. E. Beilstein, formerly connected with the North-
ern Ohio Traction comany, has been made manager
of the Toledo Traction company roads which were
recently acquired by the Everett-Moore syndicate.

The Columbus, Newark and Eastern Traction
company of Columbus has been incorporated bv
R. H. York. H. J. Uhl, A. G. Collins, Martin Horr
and A. R. Horr all of Cleveland. According to the
articles of incorporation, the company will build a

line from Columbus to Newark, making the third

company incorporated for this purpose. O. M. C.

Information from Indiana.

Indianapolis, July 8.—Before Secretary of State
Hunt closed the day's business on Saturday he had
received over $1,800 in incorporation fees. Among
the incorporating companies were two more inter-

urban electric railroads. The Muncie, Middletown
and Greenfield Electric Railroad company, capitalized

at $100,000, filed a declaration to build a Hue of road
from Muncie, by way of Middletown and Mechanics-
burg, in Henry County, and the towns of Shirley.

Wilkinson and Maxwell, in Hancock County, to

Greenfield, a distance of ;o miles. The board of
directors is headed by William H. Wood. This road,

when built, will connect the Greenfield interurban
road with Muncie, which is the terminal of the

Union Traction company's system.

The Wabash Valley Railway company was also
incorporated on Saturday. It proposes to build an
interurban road down through the Wabash Valley
connecting Wabash. Peru. Logansport, Delphi and
Lafayette, following closely the towpath of the old

Erie Canal. This line will pass through a fine

Stretch of corn-producing country, and will be con-
si ructed with a view of doing considerable freight

business. The principal headquarters of the com-
pany will be in Peru.

As an example of interurban competition, the
agent of the Pan-Handle railroad at Franklin says
he sold during April 1,377 round-trip tickets to In-

dianapolis, but since the opening of the electric line

he has sold less than a dozen round-trip tickets a

week.
William Freeman and others have been granted

a franchise by the commissioners of Porter County
to operate an interurban railway in the county.
The Valparaiso council granted a franchise to P.

W. Clifford and C \V Bartholomew of Valparaiso,
who reprcesnt Chicago capitalists, to construct a
street railwav as part of a system to connect Chi-
cago with Hammond. Laporte and Michigan City.

It is believed that the Freeman syndicate is back
of both projects.

Iln I 1 fraction company is now transferring
all passengers at the city limits at Indianapolis, and
will not enter the city any more until a frai

is agreed upon. It 1 said the delay by the Board
of Works and council has been for the purpo
discovering how many passengers the Union Trac-
tion company brings to the city per month. I' 1

1 laimed that about 17,000 were brought during June,
and it is believed that number will be used as a

basis for fixing or changing the rate of compensa-
tion to the city.

.Members of the Marion County Board of Review
(lax board ) have expressed a willingness to act

favorably upon the suggestion of the county as-

sessor to tax the franchises of the interurban com-
panies that are not yet in operation. The assessor

holds that the grants are articles of value, and should

be taxed, though there is no tangible property in

sight. The move is aimed at the companies that

are said to have secured franchises for speculative

purposes.
Rapid progress is being made by the Indianapolis

and Martinsville company. The grading is nearly

completed to Moresville. Franchises have been
granted to use parts of streets in Maywood and
Valley Mills, notwithstanding the strenuous oppo-
sition of the Vincennes Railway company. C. F.

Smith president of the company, says he will have
cars running between Indianapolis and Martinsville

before the snow falls.

The Home Heating and Lighting company of In-

dianapolis is now making contracts for furnishing

electric lights for residences and business houses;
also furnishing power for all those who wish to op-
erate machinery or electric fans.

The National Automobile and Electric company of

Indianapolis has reduced its capital from $250,000 to

$100,000. F.

They started out with the idea of a capital stock
of $12,500, but stock came so easily that a i.

any is probable.

PERSONAL.

Northwestern Notations.

Minneapolis, July 6.—Burlington, Iowa, is receiv-

ing bids for lighting the city for a term of one, three

and five years.

It is said to be assured that an electric railway

will be built from Schofield, Wis., to Brokaw, this

summer. Boston capitalists, represented by Fraw-
ley, Bundy & Wilcox of Eau Claire, are interested.

The line will be built via Wausau, and power will

be secured near Trappe.
The Imperial Manufacturing company has applied

to the council of St. Paul for a franchise for electric

lighting. The officials of the company announce that

they will have the plant in operation by September
1st. if successful in getting the franchise.

The Duluth-Superior Traction company suspended
the operation of the Woodland line on June 30th.

This brought about an immediate conference between
the representatives of the Woodland company and of

the Duluth-Superior Traction company, which ended
in the latter company purchasing the Woodland line

and agreeing to extend it one mile. The line will

have to be rebuilt, as it is in extremely bad shape.

The work will be done this fall, when it will be re-

built with a single track and plenty of switches.

Mayor Charles K. Greene of Everett, Wash., has
been granted a franchise for an electric railway from
Loweil to Snohomish, Wash.
The Missouri River Power company has been

granted a franchise at Boulder. Mont., for the erec-

tion of poles and the stringing of power wires through
the highways of Jefferson County.
The Interurban Railway company of Des Moines,

Iowa, has begun a canvass for franchises at Adel,
Panora, Guthrie Center. Audubon and Harlan. Iowa,
for electric-car lines. It is expected to have the

applications voted on at the fall elections. If the

franchises are all granted, it is expected to have
an electric-car line in operation by another year.

W. R. Brueske of Wimbledon, N. D., contemplates
installing an electric-light plant for Coopcrstown,
N. D. Mr. Brueske has disposed of his plant at

Wimbledon.
The Postal Telegraph company will start work

at once on the new line to be constructed between
Great Falls and Helena, Mont. It is expected to

have it completed by November 1st.

Hon. Charles H. Deere and others of Moline. III.,

have organized a company with a capital of $25,000

to build a street-car line from Moline through East
Moline to Watertown. The company will be known
as the Moline. East Moline and Watertown Railway
company. It is expected to have cars running by
fall.

Manager John Masters has turned the Jamestown
Electric Light company's system at Jamestown.
N, D., over to John Canham for the Wisconsin
Trust company. It is understood Mr. Masters will

become connected with the Citizens' Electric Light

company, which has an application before tin- council

for a franchise.

A. W. Yogcl lias renewed his contract with the

citv of Boscobcl, Wis., as city electrician.

Tin- council of MankatO. Minn., has granted an-

other extension of time in winch work shall be

itarted bv tin- MankatO Electric Street Railway.

Lighting and Power company, on the proposed street-

car line. This is the third extension, and runs until

September [St. The Company has recently been re-

organized ami Twin City capital has been interested.

/It is pronosed to build a suburban line to Waseca, by

wav of Eagle Like. St. Clair and Alma City.

1 of Clarinda. Iowa, are not satisfied with

the service of tin- electric-light plant and propose

form 1 new company and install a new system.

L. S. Humes, who has been manager of the
quette (Mich.) office of the Western I

pany for 10 years, has been promoted to the '

office.

Louis M. Saddler, who has been manager •

ern Union Telegraph company's intcrc

Kankakee, III., for 13 years, died July 5th. Mr. Sad-
dler was formerly the company's manager at

and Jacksonville, 111. He was well known among the
telegraph fraternity.

Superintendent of Construction J. H. Goehst and
Attorney Robert L. Ellicott of the Chicago Edison
company will leave on July 13th for a trip abroad.
They will be absent in all about two months and
will visit Ireland, England, Scotland and France. It

is not unlikely, however, that much of Mr. Gochst's
vacation will be spent in Paris.

At the recent celebrations in connection with
the ninth jubilee of Glasgow University, Lord Kel-
vin gave an interesting oration on James Watt,
name, he said, was famous throughout the whole
world, in every part of which his great work had
conferred benefits on mankind in continually increas-
ing volume up to the present day.

P. Werner has recently accepted the. position of
chief engineer and general superintendent of the
Filer & Stowell company of Milwaukee. Mr. Werner
has been for six years with the Edward P. Allis com-
pany and recently the Allis branch of the Allis-

Chalmers company. He succeeds Arthur Nicdcr-
meyer, now superintendent of the Buffalo branch of
the Allis-Chalmers company.

George Westinghouse, Jr., of Pittsburg, who is

head of the Westinghouse interests in that city, has
been appointed president of the British Westinghouse
Electric Manufacturing company, at Manchester.
England. He was formerly vice-president of the
British company. Nearly one-third of the stock of
the- British company is controlled by Mr. Westing-
house and his American associates.

Mr. Peter Junkersfeld, assistant to the mechanical
engineer of the Chicago Edison company, was mar-
ried on June 19th to Miss Anna Cecelia Boyle of
Champaign, 111. Mr. and Mrs. Junkersfeld are tak-
ing an eastern trip including the Pan-American Ex-
position, and will be at home to their friends after

August 1st in Austin, Chicago. On the evening
of June 14th Mr. Junkersfeld was given a bachelor
dinner in Chicago by his associates in the Chicago
Edison company.

The visiting committee of the National Standard-
izing Bureau at Washington, D. C. is comprised
of the following-named gentlemen : Professor Elihu
Thomson. Lynn. Mass. ; Professor E. L. Nichols.
Cornell University. Ithaca. N. Y. : President Ira

Remsen, Johns Hopkins University. Baltimore, Md.

:

President Henry S. Pritchett, Massachusetts Insti-

tute of Technology. Boston. Mass.. and Mr. Albert
Ladd Colby, South Bethlehem. Pa. These gentlemen
are prominent in the various engineering, educational
and industrial interests to which the bureau is ex-

pected to prove so valuable, but they are not actively

interested in the management of the bureau. The
committee will make a report to Congress on the

efficiency of the bureau at least once a vcar.

ELECTRIC LIGHTING.
Improvements to cost $16,000 will be made by the

Yakima Water. Light and Power company of North
Yakima, Wash.

Tlie Central Illuminating. Heating and Power com-
pany. Madison. III., has been incorporated, with

$2,500 capital stock, by E. W. Hilker. W. Roman
and A. Miller.

Joseph W. Wyne. John M. Keefer and Henry H.
Stephens have incorporated the Brookfield Gas. Elec-

tric and Heating company at Mascoutah, 111., with a
capital stock of $25,000.

Fix- Westchester Lighting company, a combina-
tion of all the electric and gas plants ::: Wes
County. N. Y.. is just completing a large ;

in New Rochclle, X. Y. from which it will

transmit electricity to all parts of the county.

On July 1st the Electric Wire company and the

Electric Light and Power company of Syi

X. V.. were merged with the Syracuse Lighting
company. The powers of the last-named company
were increased so as to carry of the

companies.

Contract has been awarded for the erection of
a power house for the Wisconsin ["recti in. Light.

and Power company of Appleton, Wis. The
will furnish light for the city

and power for the Applcton-Neenah interurban line

he Applcton-Kiukauna line. The es

of the power house is $75,000.

Sealed proposals for the c

trie-lighting plant arc solicited, by the C
in., and will be received un

loth. The plant will consist of a bt

a steam-power nlant and an eleci ric-lij

Plans an.i : ;* are on fib
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at the office of the city recorder of Shakopee, Minn.

The electric-light committee consists of William J.

Kauth, John P. Ring and Fred Spindler.

There are probably few cities in the world that

are better lighted to-day than the City of Mexico,

says Modern Mexico. This city spends more than

$26,000 a month for light, using 501 arc lights of

2.000 candlepower and 383 of 1,200 candlepower, in

addition to a considerable number of incandescent

lights for some of the narrow streets and small

squares. During the month of March the larger

arc lights were burned on an average of 10 hours and

18 minutes tier day at an average cost of 1 1.7 cents

per hour, the average cost per hour of the 1,200-

candlepower lights was 7.48 cents per hour. Both

sums are given in Mexican silver.

ELECTRIC RAILWAYS.

A company is being organized to construct an

electric railway between Crowley and Rayne, La., a

distance of six miles.

. The Canton and Alliance (Ohio) electric line

will be extended from Alliance to Salem, Ohio, pass-

ing through Scbring, Beloit and Damascus.

An electric road from Logansport to Kendallville,

Ind., is proposed by the directors of the Logansport,

Rochester and Northern Traction company.

An electric railroad will be built from Galesburg

to Abingdon, 111., a distance of 12 miles, by the

People's Traction company of Galesburg, 111.

A 25-year franchise has been granted to the Co-

lumbus, Delaware and Northern Traction company

by the commissioners of Marion County, Ohio.

The capital stock of the Oneonta, Cooperstown

and Richfield Springs Electric Railway company of

New York state will be increased from $750,000 to

$1,000,000.

A new power house for the Grand Rapids (Mich.)

Railway company has recently been completed. It is

said that the equipment is one of the best in the

state of Michigan.

Franchises have been granted to the Tiffin and

Southwestern, the Findlay and Southern and the

Ottawa and Kenton traction lines, by the Kenton
(Ohio) City Council.

The Carrollton Street Car company, the Edison

Electric and the Merchants' Electric Light company,

all of New Orleans, have been consolidated. The
new concern will have a capital of $7,500,000.

The Elkins-Widener syndicate is reported to be

negotiating for the control of the Metropolitan street

railway of Kansas City. The company is now con-

trolled by the Armours of Chicago, it is said.

Articles of incorporation have been filed by the

Wabash and Rochester Railway company, with a

capital stock of $50,000. An electric line, 33 miles

long, will be constructed between the two towns.

The powerhouse for the Rockford-Beloit electric

line will be located at Beloit, Wis. It is stated that

the powerhouse will cost about $175,000 and that

the road will be in operation by the first of March,

1902.

The Merchants' association of Florence, Ala., is

interested in the construction of an electric railroad

and desires to correspond with, persons familiar with

such enterprises. H. J. C. Conner, Jr., may be ad-

dressed.

Application for a franchise for an electric railway

between Lafayette and Frankfort, Ind.. has been filed

at Lafayette. The ror.d will connect with the road
to be built from Indianapolis to Frankfort, by way
of Lebanon.

The Delaware Street Railway company of Dela-
ware, Ohio, has been purchased by the Columbus,

are and Northern Interurban Railway com-
pany. Extensions will be made to Greenwood Lake
and Stratford.

W. H. Patterson of Grand Rapids, Mich., will

build a dam across the Kalamazoo River at Allegan,
Mich., and will build a large electric power plant, to

:d by the Grand Rapids, Allegan and Kala-
1 street railway.

The Omaha (Neb.; Suburban Railway and Trac-
tion company has been incorporated, with $5,000,000

he company will construct three

t trolley lines connecting Plattsmouth,
Omaha.

The (Mich.) Traction and Lighting
any has announced a voluntary increase in the

rmen and CO

August 1st. The incr tout 20 cents
a day over the old schedule

It : he Toledo
company arc preparing to

line from III., 10

Tolcdc

schem< by his

in to conn*
York and Pbiladi

will be

plan to unite the small trolley roads of Pennsylvania
in one system.

The Indianapolis (Ind.), Plainfield and Western
Traction company has been incorporated, with $200,-

000 capital stock, by G. J. Munroe, B. F. Nysewander
and G. E. Reynolds. The company will erect a

street railway between Indianapolis and Plainfield.

The Clifton and Sharon Hill Street Railway com-
pany has been incorporated at Harrisburg. Pa., for

$24,000. A line will be built from Alden and Col-
lingdale to Sharon Hill, a distance of four miles.

W. A. Rigg of Reading is president of the company.

The Wisconsin Interlakes Electric Railway com-
pany has been incorporated, with a capital stock of

$100,000. The company consists of Kenosha (Wis.)
and Chicago capitalists, and they propose to build
electric lines to the different inland lake resorts in

Southern Wisconsin.

New York capitalists have purchased the stock of
the Port Jervis (N. Y.) Street Railway company
and the Port Jervis Light and Power company, with
a view of extending the road. Negotiations are
now in progress for the purchase of the Deer Park
Electric Light company.

The Ballston Terminal Railroad company of
Ballston Spa, N. Y., has been given authority by
the State Board of Railway Commissioners to in-

crease its capital stock from $300,000 to $1,500,000,

and to issue a mortgage for $1,200,000 on its prop-
erty, which includes 50 miles of road.

The Northern Illinois Electric Railway company
has been organized in Dixon, 111., with headquarters
at Steward, 111. The organizers are Titus Bros, of

Steward and S. D. Frost of Amboy. The right-of-

way has been secured from Steward to Amboy, a-nd

from Lee Center to within a mile of Dixon.

The Electrical Installation company of Chicago
has closed the contract for building and equipping
the electric interurban railway line connecting Fort
Worth and Dallas, Texas. The Electrical Installa-

tion company has just recently completed building
and equipping the Denison and Sherman (Texas)
interurban line.

Announcement was recently made by the Cleveland
( Ohio) City Railway company, of which Senator
Hanria is president, that the wages of all conductors
and motormen who have been in the service of the
company for two years or more will be advanced
to take effect within a short time. Details of the
proposed raise have not been made public.

Articles of incorporation have been issued to the

Catskill Mountain Traction company of New York,
with a capital stock of $300,000. The company pro-

poses to operate a street railway by electricity, from
Saugerties to the Otis elevating railroad in the town
of Catskill, Greene County. This route will shorten
the riding time between New York city and the

Catskill Mountains by 1V2 hours.

AUTOMOBILES.
Seventy-five members of the Chicago Automobile

Club started on July 3d to make a tour through the

Wisconsin lake region. The party expects to be
gone nine days and will visit Oconomowoc, Wau-
kesha, Lake Geneva, Delavan, Highland Park and
colter points of interest. The route includes some
of the most beautiful scenery of the lake region.

PUBLICATIONS.

As "A Remembrance for Independence Day" the

American Electrical Works of Providence, R. I.,

recently distributed an attractive folder illustrating

and descriptive of Independence Hall at Philadel-

phia.

Edwards & Co. of New York city have recently

issued circulars descriptive of their electric door
switches for telephone booths, bank vaults, closets,

etc., and their R. E.-A. L. monitor bell for street-car,

telephone, annunciator, and other uses.

Tucker's combustion apparatus for determining
with great accuracy the volatile ingredients and
total ash of any organic matter is described with
several illustrations in a booklet recently issued by
the manufacturers, Baker & Co. of Newark, N. J.

The Chicago Fuse Wire and Manufacturing com-
pany of Chicago has issued a catalogue (No. 13)
which contains illustrations and prices of the com-
pany's telephone and telegraph supplies, such as

fuses, fuse blocks, lightning arresters, fuse wire, etc.

The Ball Engine company of Erie, Pa., has is-

sued a Pan-American booklet, of vest-pocket size,

containing a number of miniature illustrations that

the company's various slyles of horizontal, au-
tomatic, self-oiling engines, which the company builds

1:1 -Izes from 25 to 600 horsepower.

The Departmenl of Electricity of the city of Chi-
nas recently issued in a neat booklet the rules

and regulations of the Chicago Fire Departmenl and
the Department of Electricity relating 10 the installa-

tion of wires and apparatus for electric light-, heal

and power and for the const ruct ion and installation
of electric signs and displays. Particular attention
i- called to different sections of the ordinance con-
trolling electric wiring. The booklet was 1 tied

under the direction of Edward B. Ellicott. city elec-

trician of Chicago.

The Stanley Electric Manufacturing company's
bulletin for June (No. 118; has for its subject
"Devices for Handling Extieme Potentials." and
includes illustrations and a description of the S. K. C.
high-voltage combination switch and fuse in use on
the £o,ooo-voIt circuits of the Standard Electric com-
pany of California and the Bay Counties Power
company of California.

The Frank Adam Electric company of St. Louis,
successor to the knife-switch and switchboard de-
partment of the Emerson Electfic Manufacturing
company of the same city, is sending out 28-page
bulletins descriptive of its marble and slate tablet
boards.. To meet the demand for fireproof cabinets
the Adam company has made up a line for con-
cealed and iron-conduit work, which, used in con-
nection with the company's standard tablet boards,
are said to be giving general satisfaction.

POWER TRANSMISSION.
The Butte Electric and Power company has been

incorporated at Trenton, N. J., with a capital stock
of $2,500,000.

The cotton mill of the Rosemary Manufacturing
company at Roanoke Rapids, N. C, has recently
been equipped throughout with electrically driven
machinery. The power will be furnished by the
Roanoke Navigation and Water Power company,
and current will be generated by two generators,
200 kilowatts each, at 440 volts, and be transmitted
to the mill motors, over a distance of a mile. The
current will be stepped up to 6,000 volts and then
stepped down to 200 Volts just before entering the
mill. The mill motors consist of three 100-horse-
power induction motors, and these will operate 6,000
spindles and 200 looms.

In order that the Bay Counties Power company
of San Francisco might reach the market for power
found in the cities about the bay of San Francisco
it was necessary that the transmission lines of the
company should span the Straits of Carquinez, near
Porto Costa. This has been successfully accom-
plished, so that now the company is operating its en-
tire load in the counties of Contra Costa, Alameda
and Santa Clara over cables that exceed a mile in

length and which cover a distance of 4.427 feet in a
single span that has a clearance of 206 feet above ex-
treme high tide. Steel towers were erected on either

side of the strait, one being 64 feet high and the other
225 feet. The cables, four in number, are of solid

plow steel, with a solid steel core. There are
IQ wires in the strand, including the core, and the
diameter of the cable is seven-eighths of an inch.

The cables have been in successful operation at

40.000 volts.

TELEGRAPH.
The Temps of Paris says that the French are

laying a cable from Amoy to Thuanan in Indo-
China. Later a cable will be laid from Amoy to

Vladivostock which will enable the transmission of
messages between France and Indo-China by way
of the Siberian and Danish lines thus avoiding the

British and German cables.

Announcement has been made by the Postal Tele-
graph company that the telegraph line from
Seattle, Wash., to Port Simpson, Alaska, lias been
completed, via Vancouver, Ashcroft, Quesnelle and
the Skeena River. The construction of the line

from Dawson City is being pushed rapidly in a

southerly direction. At present there remains a gap
of 80 miles to complete, between Hazleton and Tele-
graph Creek. As soon as this is completed, direct

communication may be had between the Lfnited

States and Dawson City.

Judge Jordon of the- Indiana Supreme Court has
hied a dissenting opinion in the "mental anguish"
case of Ferguson vs. the Western Union Telegraph
company. This case was decided a few weeks ago
by the court, and in order to arrive at the conclusion

adopted a number of earlier cases were overruled
which held that damages could be recovered for

mental anguish occasioned by the failure of a tele-

graph company to deliver a telegram announcing
the death of a relative. Judge Jordon thinks dam-
ages still recoverable under such circumstances.

SPACE TELEGRAPHY.
Colonel Pilsoudski of the Russian army experi-

mented recently with his new system of wireless

telegraphy before a committee of French experts.

The experts are reported as saying that the system
is superior to Marconi's methods, except for sea

telegraphy, Colonel Pilsoudski holds that the waves
are transmitted with more intensity through the

ground than through the air. The inventor claims

that the distance of ground transmission is unlimited.

The steamship Lake Champlain. running between
Liverpool and Montreal, and which recently touched
at Halifax, N. S., was fitted up for this voyage with

the Marconi system of wireless telegraphy. The sys-

tem is reported to have worked most satisfactorily,

and on the passage messages were transmitted to

Holyhead and Rosslare, Ireland, for the saloon pas-

sengers, and then sent to their friends in different

parts of Britain. When the telegraphing was done
the steamship was about 50 miles at sea. Professor
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Stacy, sent out from England by Mr. Marconi,

conducted the tests.

i arc soon to be made to demonstrate tbc

1 efulncss ol wireless telegraphy on boats on ibe

gri 11 lakes. Joseph W. Schwab, presidenl of the

Northwestern Wireless Telegraph and Telephone

company of Chicago and Prof ssor Warren Johnson
Iwatikcc will conducl the tests. The tests will

be madi from one of the Pere Marquette boats, and
,t they prove successful, Superintendent Mcrccrcau

, 1 the Pere Marquette company will install the sys-

u in on all bis boats.

SOCIETIES AND SCHOOLS.
Ai the one hundred and forty-seventh commence-

ment of Columbia University, held last month. 702

degrees and diplomas were conferred, among them
being 16 for civil engineering. 19 for electrical engi-

neering and 13 for mechanical engineering.

A donation of $25,000 has been made to the Tech-
nical School of Cincinnati. Ohio. President M. E.

Ing. ills ,,f the Big Four railroad is the authority for

ilu statement that the donation has been received,

but he declines to give the donor's name.

MISCELLANEOUS.
It is said that the electrical industry of Germany

timi - 40.000 tons of copper annually.

According to newspaper reports, a peculiar acci-

dent took place during a ball game at Monroe Cen-
ter. 111., on June 271b. Morris Carlson, while play-

11 bis position as first baseman of one of the

L'ontcsting teams, was struck by lightning and in-

.slantly killed. The bolt struck Carlson on top of

the head, splitting his cap. The man's hair was
singed a little, but no other mark of the shock was
madi upon him.

TRADE NEWS.
Ii 1- reported that the Allis-Chalmcrs comp;

decided to build an additional plant in Milwaukee
at a cost of ? 1.250,000 and, also, a plant on the
Atlantic seaboard 1.250,000. Ii

be the purpose of the company to manufacture en-

gines and mining machinery for foreign trade in

its eastern pi;

The new
i
Inn of tin mpany

at Hyde Park, Mass., sketch plans for which an-

now well under way, will probably provide about
eight acres of floor space, fully double that existing

in the old plant at Jamaica Plain. Nearly one-third
of this area will be devoted to the manufacn:
engines, motors and generating sets. The entire

plant will be equipped with Sturtevant generating
sets and motors for direct driving of line shafts

snd of large individual machines.

A rubber dating stamp that will be found very
useful in nearly every' office is being sent out with
the compliments of Baker & Co. of Newark. X. ).,

gold, silver and platinum refiners. The stamp is ad-
justable for all the days in the month, the 12 months,
and for the years up to 1907. The same firm is

distributing a neat vest-pocket memorandum book'
with celluloid cover. In addition to blank pages
for memoranda, this useful little book contains cal-

endars and valuable tables of various kinds.

George Bullock, president of the Bullock Electric

Manufacturing company of Cincinnati, has gone to

England to arrange for the establishment of a

branch plant from which to supply the English and
foreign trade, which has grown to large proportions
within the last few years. While the plant will be

owned by the same persons that own the Cincinnati
factory, a number of gentlemen in England will

nrobably be connected with it. An addition will be

built at once to the plant at Norwood. Cincinnati.

BUSINESS.

to try' it."

ance company, Chicago, whii

candescent lamp without giving it a trial.

The Central Electric comp
placed on the market a new
called the Ideal. This battery is claim

pecific internal resistance, high
current output, and to be remark
It is said to embody all the di

should be in a high-grade cell, and i

ed lor telephone-, bells, burglar alarm-
lighting, medical, dental and surgical app

tern Electrical Supply companv
Louis if offering this year the new model Emerson
alternating-current desk and ceiling
alternating current and Peerless direot-currenl
and ceiling-fan m - direct current. The
company states that the demand for these fans has
been so great that it has been having a great deal
of trouble to keep up with its orders. 11

the company has received a new sup:,
kinds, and is prepared to fill orders for any size
promptly.

The Electric Storage Battery' companv of Phila-
delphia has recently closed a contract v
son Illuminating company of Detroit. Mich.,
doubling of the capacity of that companv s •

installation of Chloride accumulators. The original
installation consisted of ito type H-39 element!
the tanks were constructed to allow the present in-
crease, making a total normal discharge rate of 20.-
480 ampere-hours. Alex Dow. manager of the Edi-
son company, has had this enlargement under con-

f ir - ime time.

ILLUSTRATED ELECTRICAL PATENT RECORD.
677,331. Time Indicator for Telephones. Thomas

Barnct, Sydney, N. S. W. Application filed Jan-
uary 20, 1S99.

The lever for supporting the telephone receiver is

ananied to rise wheu the receiver is removed therefrom.
A clock mechanism is provided for operating the register-

ing mechanism. A ratchet wheel is connected with the
clock spring for winding the same. A lever is pivoted
on the shaft of the ratchet wheel and a pivoted pawl is

carried by the lever and normally engages rhe ratchet.
There is a connection betweea the lever and the receiver-
supporting lever whereby the lever will move when the re-
ceiver is removed and a pin in the path of the pawl throws
the same out of engagement with the ratchet wheel when
the receiver is removed.

677,335. Electric Soldering Device for Can-capping
Machines. Julius H. C. Buerstatte, Manitowoc,
Wis. Application filed September 17, 1900.

This soldering device comprises a steel adapted to flow
solder, when hot. A non-inductive electric-hsating con-
ductor surrounds the steel and is fixed thereto. A m< ans is

provided fir moving the steel and accompany! g the heat-
ing conductor, and movab'e electric conductors are adapted
to maintain constant co'necii.-ns between the he a in* con-
ductor and the supply circuit.

677,340. Electric Switch. Allan Cowperthwait and
Nils O. Lindstrom, New York, N. Y., assignors
lo Alonzo B. See and Walter L. Tyler, Brooklyn,
N. Y. Application filed February 4, 10.01.

A pair cf bell-crank levers has a liking-contact seat at the
free end of each lever- A carbon block is placed in each seat
and means are provided for yieldingly holding the blocks
in contact with each other.

677,348. Carbon Brush. Walter C. Fish, Lynn, Mass.,
assignor to the General Electric company of
New York. Application filed February 28, 1901.

A carbon brush has an open notch with an electroplated
surface and a flexible conductor in the notch, A mass of
solder tills the notch and fastens the conductor, and a film

of electroplating covers the joint.

'".v.,- Circuit-breaker. Edward M. Hewlett, Sche-
nectady, N. Y., assignor to the General Electric
company of New York. Application filed Janu-
ary 29. 1900.

Fixed citcuit terminals with a pivoted cramping frame
mounted on the base between the terminals is provided.
There i* an elaStically yielding bridging contact handle
provided on the frame lor compressing the contact within the
irnmc. and there is also a Utch for lockiug the contact when
set, and astop for limiting the opening movement.

677,355, Regulation of Dynamo-electric Machines.
Ill in y M. Hobart, Berlin, Germany, ;i>signor to
the General Electric company of New York.
Application filed January 5, 1901.

The dynamo-electric machine has a series winding, and
an adjusting shunt for the winding is formed in part ot a
bar or bars of magnetic material.

677,350. Electromagnet. John D. Ihlder, Yonkers,
\\ Y.. assignor to the Otis Elevator company.
East Orange. N. J. Application filed April 17,

1900.

This device consists ot a base witli a plurality of ceres
mounted thereon: a coil embracing all the cores and
standards; armatures provided with lugs pivoted to the
standards, and adjustable bolts connected to the lugs ami
bearing on the standards.

677.360. Electric-currenl Controller. Charles H.
Keeney, Milwaukee, Wis. Application filed May
6, 1001.

An electromagnet spool and itscoil i.- mounted on an iron
frame, and a solenoid snool ami its coil is suspended on the
Trauie from a medial bar located between the electromag-
net spool and the solenoid spool.

677,371. Electrical Distribution. William B. Potter,
Schenectady. N. Y., assignor to the General Elcc-

Issued (United States Patent Office) July 2, /go/.

trie company of New York. Application filed

June 12, 1899.

A source of current with mains leading therefrom has
circuit breakers in the mains. There is a connection be-
tween ground and a point of neutral potential on the source
of current, and means are provided for limiting the flow of
current to ground.

677)375- System of Electrical Distribution. Edwin
W. Rice, Jr., Schenectady, N. Y., assignor to

the General Electric company of New York.
Application filed May 24, igoo.

A number of corjsiaot-current circuits, a rectifier in each
circuit, and a circuit including the rectifiers in series are
combined.

6/7»377- Globe Holder for Arc Lamps. George E.
Stevens, Lynn, Mass., assignor to the General
Electric company of New York. Application
filed July 28, 1899.
A elobe, with a support therefor, has a ring-clamp sur-

rounding ihe support. Means are fixed on the clamp for
grippine the globe, and theie are lugs on the clamp for
moving it into and out of operative position. Means aie
provided for preventing the support from turnin?.

677.3P2. Armature for Dynamo-electric Machines.
Charles De Witt Anderson. Chicago, 111. Ap-
plication filed August 27, 1900.
A disk has in its periphery a number of notches and has

also a number of openings a'rangedin a circular series
concentric with its ax'S >nd corresponding in number and
radial disposition with ihe notches.

677,399. Electric Vulcanizer. Andrew J. Conlin,
Cambridge. Mass., assignor to the Simplex Elec-
trical company, Boston, Mass. Application filed

September 10. 1900. .

A tubular mold has an upper and a lower clamping mem-
ber. The lower member is mounted upon a base and in
close proximity thereto. Thpre is a rheostat within the
base. An electric healing coi! substantially surrounds the
mold, and electrical connections are placed between the
healing coil and the rheostat.

677.409. Telephone Receiver. William D. Gharky.
Philadelphia, Pa. Application filed September 4.

1900.

A magnet structure has a pole piece and polar winding.
A diaphragm is secured in the field of the pole piece and a
disk is adjustably located between the diaphragm and the
polar winding and carries the entire magnet sttucture.
There is also an inclosing shell and cap.

1 77.410. Operator's Suspension Set for Telephone
Switchboards. William D. Gharky. Philadel
phia, Pa. Application filed September 10. 1900.

A swit hbnard his a support mounted thereon, and a
traveler is adjustably mounted on the support. A means
is provided for adjustably supporting the transmitter '< m
the traveler, such meant being tlso arranged 10 maintain
the traveler in adjusted position with regard to its support.

i>" \:-»- Eleciric Arc Furnace. Ramon C. Con
Sevres, France. Application filed August 24.
I'. on.

The refaetory lining of the furnace is combined with a
hollow Sleeve, which has an extended bearing surfao,
means for a water pressure circulation. A StationBXJ fnc-
lion contact, sleeve is connected to the hollow slei
an electrode is adapted lo pass through both sleeves, and
in close contact with the extended bearing surface of ihe
hollow sleeve.

677440. Incandescent Electric Lamp. Bernard M
I Irake, London, England, assignor oi one half to
Ncrnsl Electric Light. Limited. London. Eng-
land, application filed December 1 1. 1

An electrolytic incandescent filament and • tectric con-
ductors in contact with the filament are combined with the
anode contact of heat-radiating devices protecting bt-vond
the cuier surface of the contact, for the purpos
patiog the excessive heat there generated.

677.453- Telegraph Switching Apparatus. Francis

W. Jones. Xew York. X. Y. Application filed
March 16, 1901.
A loop is connected into the telegraph lice at the main

station and extends to a substation. There is an e'eetro-
m-gnet in the circuit at the main station. Telegraph in-
struments are inrluded in the loop at the substation. A
switch at the substation has three fired contacts rcmected
t-i a divided terminal of the loop, a grounded art;
sistance. and a ground, respectively. Two movable con-
tacts are connected to the other dtvidt-d ternvnal ot ihe
loop and to a tap wire connected to the oppo = ite side of the
loop at a point between the instruments and main line.

677454. Apparatus for Cutting Into and Out of Cir-
cuit Liquid Rheostats Operated by Mean
Compressed Air. Koloman von Kando. Buda-
pest. Austria-Hungary. Application filed De-
cember 31, 1000.
Two intercommunicating vessels are partially filltd with

liquid. A piston is contained in one ot the vessels. Mean*
are provided for actuating (he piston. A float is contained
in the other vessel. There is an automaticallv-closing
compress d-air-inlet valve at ihe top of the float vessel,
and opened by the float on rising. Means are provided for
suppjjing c^msressed air through the valve. Tbere are
aUo ruea s for alowiDg the compressed air to escape from
the float vessel when required, and means for coone:ting
the top of the float vessel with ibe liquid rheostat are
provided.

677455- Switch for Multiphase Alternating-current
Motors. Koloman von Kando. Budapest. .

tria-Hungary- Application tiled December
1900.

A spindle has axial and longitudinal motion, and a frame
is earned by the spindle. Metal insulated rods are
mounted on the frame. Stationary insulating sockets are
provided with electrical contacts and are adapted to re-
cei%-e the rods and so complete the circuit on longitudinal
motion of the spindle. Means are provided for
the spindle on its axis: there are means for imparting long-
itudinal motion to the spindle. Ther* is a device for re-
taining the spindle when it has been thus operated and an
electromagnet releases the device on the pa-sage of a cur-
rent above a certain maximum intei>sity. whereby the spin-
dle is set free and can return to its E ;nd break
the connection between the socket contacts and metal
rods.

J. Frog for I'se in Connection with Overhead
Conductors of Electrical Tramwavs or Rai'.v

Hugh G. Nicholson, Bellevue. Ire'land. App
tion tiled April u. 1901.

This device consists of a movable point tongue or switch
having secured to it an arm 01 ;trms with a piece or pit
extending longitudinally therefrom and arr-nged :

acted upon by the trolk-'. >^me
part connected therewith) so tint the point-tongue or
switch is thereby set in proper position bv ihe tro
bend, as the trolley wheel approaches the point tone
switch.

6/7477- Electric Detonator fuse
and David Corrie, Polmont, Scotland
tion tiled February 23, 1900.

riojttabe contained therein.
A soft plug is contained iu the tapering tube and has tbc
walls of the latter pressei inwardly thereabout. The plug
has an opening to receive the pr mcr.

Cut-out. 1

Thomas. Hart;

Hai 11. Applicati

This device has a base and an attachable cap. the latter
having a rim and shoulders with contact ringers mounted
on the shoulders flush with the face of the rim.

mrrcnt Interrupter. Eugene W.
Caldwell. New York, X Y.
May 4, ifi

Two electro
A perforated insulatng tenanting m
electrodes forms a reduced se-
ine clecnv.-ics. Means ti

doced portion cf the fluid to pressure.
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677,499. Method of Interrupting Electric Currents.

Eugene W. Caldwell, New York, N. Y. Origi-

nal application filed May 4, 1899. Divided and
this application filed May 20, 1901.

The method described consists of interrupting an elec-
tric current by passing the current through a circuit. A
portion of the circuit is composed of a conducting fluid, by
confining a part of the fluid and by heating and vaporizing
the part. (See cut)

677,519. Protection of Multiple-telegraph Instru-

ments. Francis W. Jones, New York, N. Y.

Application filed February 13, 1899.

This device is a combination of one or more receiving
instruments which are equipped wiih two -coil sections
each, a main line, an artificial line, a lightning arrester
which has two separate parallel plates or connections, a

grounded contact plate equidistant with respect to the first-

named plates or connections and an electrical connection
between the first-named plates and points of equal poten-
tial in the main and artificial lines, respectively.

6/7>533- Casing for Dynamo-electric Machines.
Charles De Witt Anderson, Chicago, 111. Ap-
plication filed October 14, 1899.

An armature chamber in the nature of a drum is formed
in two longitndiaal parts. Two closed bearing chambers
are each formed in two longitudinal parts. One part of
each bearing chamber is integral with one part of the
armaiure chamber. These latter parts of the bearing
chambers are so disposed that the ends of that part of the
armature chamber with which they are integral, intersect

and join them transversely intermediate of their ends.

carried by the armature shaft for breaking the circuit be-
tween the cam contacts and the non-fusible contacts.

677,661. Apparatus for Regulating Pressure in Elec-
tric Mains Connected to Storage Batteries. John
S. Highfield, St. Helens, England. Application
filed March 12, 1901.

The armature of the booster is connected with the gener-
ator and with the storage battery. The field magnets thereof
are composed of two windings one of which is connected
with the line on opposite sides of a variable resistance and
the other of which is provided with means whereby the
flow of current therethrough may be controlled. (See cut.)

677,535-
Lee,

Telegraph Apparatus. John Burry, Fort

N, J. Application filed November 20, 1899.

This device combines a main line with a relay therein, a

receiver having an electromagnet, a local circuit consisting
of a bridge in an electric-light circuit and in which bridge
the coils of tbe electromagnet are continuously included,
and a shunt for the magnet controlled by the armature of

the relay.

677,541. Signaling Device. Robert H. Gruschow
and Howard H. Osborn, Chicago, 111., assignors

of one-third to Donald MacLean, Chicago, 111.

Application filed February 26, 1900.

The movable pointers of transmitting and receiving de-
vices, and connections for giving synchi onous and equal
movement thereto are combined with an electric signaling

circuit having included therein parts of the devices, and
which is adapted to be closed by movement of the actuat-

ing member of the transmitting device. The circuit is in-

capable of being closed when the pointers are out of their

normal relation with respect to each other.

677,578. Apparatus for Purifying Liquids by Elec-

trolysis. Frederick W. Lcmp and William
Koedding, St. Louis, Mo. Application filed Oc-
tober I, 1900.

A vessel is provided for the liquid and there are supply
and d scharge pipes for the liquid. A number of elec-

trodes : re in the vessel and means are provided for passing
a current of elt ctriciiy throueh the electrodes and liquid.

Automatic means are controlled by the flow of the liquid

for actuating a current reveiser.

677,584. Electric Mandolin Player. Alexander I.

Mitchell, Rumford Falls, Maine. Application

filed February 25, 1901.

This device comprises an electromagnet, a vibratory
armature in tbe field of force of in? magnet, a make and
break for the circuit of the magnet and a plectrum carried

by ihs armature and extending in a direction at right angles
to the direction of vibration of the armature.

677,605. Electric Arc Lamp. Thomas Spencer, Phil-

adelphia. Pa., assignor to Helios-Upton company,

no. 677,499.

677,724. Automatic Telephone Switch. William D.
Watkins, San Jose, Cal., assignor of one-half
to John W. Bolster, San Jose, Cal. Application
filed October 18, 1900.

There are a number of sets of relatively fixed and mov-
able contacts of which the contacts of one set are normally
engaged. Electromechanical means are provided for dis-
engaging the normally-engaged contacts and simultan-
eously moving the movable contact of the other set toward
engagement with its corresponding contact and subse-
queuily permitting reengagement of the first set of con-
tacts.

677.730. Process of Insulating Conductors. Clinton
E. Woods. Chicago, 111., assignor of two-thirds
to Peter F. Turner, Chicago, 111. Application
filed April 12, 1901.

A suitable conductor is insulated with a coating formed
of animal intestines.

677,741. Means for Supporting and Manipulating
Contact Shoes of Electrically Propelled Railway
Cars. Herbert C. Hastings and Louis E. Walk-
ins, Springfield, Mass., assignors to Henry A.
Chapin, Springfield, Mass. Application filed

February 21, 1901.

A suspended third rail, presents its under surface for
shoe contact. A shoe for electrical contact w.th the under
surface of the rail, has means for connecting with a car,

whereby the shoe is maintained inoperative contact with
the under-rail surface. Means are provided whereby the
same may be moved horizontally from under the rail toward
the car, and thence upward ag^inM the side of ih« car.

M-'ans are also provided for tempor-iri'y securing the shoe
and the connected supports thereof iu tne upward position.

677,772. Electric Whistle. Stuart A. Brown, Mount
Fair, Va. Application filed December 16, 1899.

An electromagnet has a vibratory body in its field. An
electric circuit for the magnet includes a make-and-break.
A resonator is disposed to cover the magnet, and a lever is

nper/atively connected with the cover and the make-and
break to expose the magnet and move the nuke-and-
break into initial contact. (See cut.)

distance between each impression, and a longer distance
after the record of tbe complete signal is printed. Auto
malic means are provided for turning tbe type wbeel back
to its initial position after ea;h impression.

677,807. Coin Collector for Telephone Toll Lines.
Charles E. Scribner, Chicago, 111., assignor to the
Western Electric company, Chicago, 111. Ap-
plication filed November 30, 1900.
A telephone toll line extending from a sob-station to a

cemr^l office, is combiaed with 3 toll collector at the sub-
station for receiving coins. An electromagnetic signal-
transmitting device is coanected with the telephone line
at the sub-ttaiion in association with the toll collector.
The signal-transmitting device is unaffected by non-mag-
netic coins, but is adapted to b; actuated by an iron coin
blank or slug and to transmit a signal over the telephone
line. A signal-receiving appliance is connected with the
line at the central office, and is responsive to such signal,
whereby the use of iron blanks instead of coins in tbe
toll collector may bs detected by the central- jffice oper-
ator. {See cut.)

677,819. Electric Self-winding Clock. David W.
Thompson, Chicago, 111. Application filed Feb-
ruary 3, 1900.
One member of this device is connected with and is op-

erated by the shaft carrying the inner end of the main-
spring. The other member is connected with and is
operated by the outer end of the ma'nsprjng, s: that the
unwinding and rewinding of the mainspring directly closes
and opens the electric circuit. Both of tbe members are
supported upon and are removable with the shaft and ro-
tate in the same direction about the axis thereof.

677,826. Controlling Means for Electric Circuits.
Richard Varley, Jr., Jersey City, N. J. Appli-
cation filed August 16, 1900.

An electric circuit having a pair of terminals separated
by a spark-gap is combined with a controlling device asso-
ciated with and supported for movement relative to the
terminals for varying tbe resistance of the spark-gip and
produces a disruptive discharge between the terminals.

677.828. Wireless Electric-railway Signaling Sys-
tem. Louis C. Werner, Broadbrook, Conn. Ap-
plication filed December 30, 1S99.
A train apparatus is provided with signaling transmit-

ting and receiving mechanisms, each having an aerial con-
ductor. A continuously-operating signal controller is in-
cluded in the primary and secon lary circuits of the trans-
mitting mechanism and is also in the circuit of the receiv-
ing mechanism. A circuitchineing switch is included in
the primary circuit of the transmitiiog mechanism and co-
operates with the signal controller. A switch-adjusting
mechanism includes magnets for the movable switch mem-
ber. Track relays are associated w th the magnets and
track contact brushes are in the circuic of the relays, tbe
track contacts having circuit wire cojnections with the
track rails.

677.829. Electric Alarm. Max Wescher and Paul
Wollenhaupt, Cologne, Germany, assignors to
Walter Rubel, Duisburg, Germany. Application
filed December 21, iSgg.

A toothed wheel is fixed upon the axle of the minute hand
of a clock. A contact lever is situated above the toothed
wheel. Tbere is also an electromagnet, an armature, a
toothed bar. a weight for moving tbis bar, electric wires
which are fixed to the toothed bar, a contact post, and pins
provided with time marks. Metallic rings are fixed to the
wires coming from the different rooms, and there is an
interrupter consisting of an angle lever and a contact plate.

NO. 677,605. NO. 677,661. NO. 677,772. NO. 677,807.

Philadelphia, Pa.
1901.

Application filed February 19,

A transformer's primary coil is in series circuit with the
regulating coil of the lamp and the secondary coil is in
series circuit with the lamp arc. Compensating adjust-
ment ol tbe length of the arc is effected by a fluctuation of
the current tbrongh the primary coil of the transformer
before the corresponding fluctuation in the current induced
in the secondary coil is manifested at the arc. (See cut.)

:; 2 nc Element for Galvanic Batteries. Ho-
ratio J. Erev/er, New York, N. Y. Application
filed March 25, 1901.
The electrode is made in two section formed with means

by v/hich their abutting ends ar<; positively coupled to-
gether. A covering of insulating material protects the
lower end r -iecilon and ihe upper extremity of
tbe lower section.

rtable Electric Battery. Manes E. Fuld,
Baltimore, Md. filed May 17, 1900.
Rent 21, \<Si\.

A box has a hinged - combined with a false
top pivoted in the box. A battery cell, inductioo coil and
connections are mounted on the a receptacle
is below tbe false I

Reinhold Herman, Crafton, Pa.
''-mber 21, ;

armature,
an a*matore shaft, contact rings mounted on ibe shaft for
ft.': ...
contacts mounted on the armatnn 1 ;n cir-
coi: DntactS ad-
jastably mounted in the tich are

677<77&- Electric-switch Railway. Andrew L. Hat-
' field, Newark, N. J., assignor to Frederick &.

Riggs, Newark, N. J. Application filed June 20,

1900.

A sliding frame carries a switch tongue, an! has a prim-
ary electromagnet. A lever is provided for locking the
frame agaiost sliding and there is a secondary electro-
magnet for operating the lever.

677>7%3- Controlling Device for Electrical Door
Openers. George A. Le Fevre New York, N. Y.
Application filed July 30 1900.

A circuit closer is automatically operated by the move-
ment of a portion of the elevator apparatus as the car
reaches a floor, and a second circuit closer is operative in
connection with the first circuit closer to release the door-
opener.

677,801. Printing Telegraph. John Rogginger, Mil-
waukee, Wis., assignor to the Falk company, Mil-
waukee, Wis. Application filed November 6,

1899.

A number of break wheels or call boxes are each
adapted to produce a distinguishing series of breaks or
impulses in an electric circuit. A receiving instrument
comprising a setting magnet is included in a circuit which
is controlled by the break wheels nr call onx<m. A type
wheel is adapted to be turned by the magnet at intervals
corresponding with the spaces between the characters, A
printing magnet is included in a circuit which is coo-
trolled by the setting magnet, and is adapted to produce
Impressions of the type on the paper when the type wheel
bat boon turned into the proper positions therefor by the
setting magnet and then to feed the paper forward a short

677.834. Brush Holder. James J. Wood, Fort Wayne,
Ind. Application filed November 22, 1900.

In this device a socket comprises a flat plate which
forms the back of the socket and a sheet-metal plate which
is beot to form the front and sides of the socket and is at-
tached to the flit plate.

677.843- Automatic Electric Cut-out. Frederick H.
Rogers, San Jacinto, Cal., assignor of one-half
to Thomas T. Porteous, San Jacinto, Cal. Ap-
plication filed August 14, igoo.

A contact point is connerted with one terminal of the coil
of a magnet. The other terminal of the coil is connected
with one side of the service wire. A spring is con-
nected with the other side of the service wire and is

arranged to be sprung into contact with the contact point
and normally to stand free from the contact point. There
is a pivoted armature for the magnet, arranged to engage
the spring to hold the spring in contact with its contact
point, and normally held away from the magnet by the
spring. An insulated handle is provided tor moving the
armature independently of the spring

REtSSUE.

11,918. Electric-motor Regulator. Walter H. Knight,
New York, N. Y., assignor to the Thomson-
Houston Electric company of Connecticut. Ap-
plication filed June 7, 1901. Original No. 428,169,
dated May 20, i8go.

Separate levers are employed for regulating and revers -

jng this controller. The lock or stop of an engaging fl ingc
is operated by the reversing device and acts to lock ihe
rcgulatoi aeainst movement except when the reversing
device is in a predetermined position.
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Electric Power in the Anglo-American
Packing Plant.

Near the north end of the Union Slock Yards

in Chicago the Anglo-American Provision company
operates a pork-packing plant for the exclusive pro-

duction of sausage and lard. The present capacity

of the plant is 750 hogs a day from the killing to

the turning out of the completed product. However,

the plant is not run at its full capacity, the output

for a year averaging ahout 1,000,000 hogs.

Up to a few months ago the Anglo-American

company operated its entire plant by steam power,

small engines being located at different places to

drive sets of line shafting. The company has, in con-

nection with its packing plant, a large box and car

factory, and the shavings and sawdust from the wood-
working machines were thought to constitute too

valuable a by-product to be wasted. Steps were
therefore taken to install a steam-boiler plant near

the box factory, which could utilize the sawdust

of the engine is guaranteed lo be 14.1 pounds of

dry steam per indicated horsepower per hour, with •

:6o pounds initial steam pressure. The engine since

its installation has run with an overload of about

20 per cent, for half the time. The engine is run

condensing, a Wheeler surface condenser being in-

stalled in the basement of the power house. Con-
densing water is drawn through an eight-inch pipe

from Bubbly Creek, 800 feet distant. This creek

runs off from the South Branch of the Chicago River

and, as the engineer at the power station described

it, it is "about 95 per cent, solid." An ordinary

screen or filter at the end of the condenser pipe

would be of little service on account of the great

amount of mud which would quickly clog up the

pipe. The expedient resorted to so as to obtain

fairly clean water for condensing purposes is an

adaptation of a system of sewerage devised by Pro-

fessor Talbot of the University of Illinois. A sheet-

ing was built out into the creek, enclosing a space

of water. The water oozes through the sides of

ammeter, a 500-ampere switch and a circuit-breaker,

and back of the switchboard is mounted a
lightning-arrester board, with an each
side of each feeder circuit. The oil tank or, the wall,

shown in the illustration, supplies a grav

tern for automatically lubricating the engine bear

The generating unit carries a load of betwe-

and 600 horsepower, most of which is supplied to

about 40 motors that are located in the box h
car machine shop, lard refinery and sausage depart-

ment at the west side of the works. In the box
factory there are two 75-horscpowcr, one 50 -1

power and six 35-horscpowcr motors. All these mo-
tors are supported on platforms on the roof trusses.

With the exception of operating three blowers for

forcing the shavings and sawdust to the boiler room,
all these motors are belted to sets of line shafting

for driving the woodworking, machinery. This fac-

tory is said to be the largest box factory in the

country that, is electrically driven.

Adjoining the box factory on the cast is the ma-

ELECTRIC POWER IN THE ANGLO-AMERICAN PACKING PLANT.—ENGINE ROOM.

and wood refuse for fuel and furnish steam to an
engine plant for the generation of electricity, which

in turn could be utilized for light and power.
Such a plant has been installed in a new power

building, called power house No. 2 by the company,
immediately adjoining the car shop and only a few
feet from the box factory. The shavings and saw-
dust tire driven by fan pressure from the box fac-

tory through galvanizcd-iron pipes to the roof of the

boiler room, whence pendulum chutes lead directly

to the furnaces of the boilers. This makes nearly

an automatic fuel supply. The boilers arc two in

number and are of the Aultman-Taylor high-pres-

sure type. Each is of 500-horscpower capacity. On
account of the irregular running of the box factory

the wooden-fuel supply to the boilers is not con-

stant, and every week about 35 tons of coal has to

be used as an auxiliary supply.

In the engine room, an illustration of which is

shown in Fig. I, is installed a direct-connected gen-

erating unit. The engine is of the cross-compound
type, of 575 horsepower, and was built by the Filer

& Stowcll company. Its cylinders are 10 and 32
inches in diameter, with a 36-inch stroke, and the

speed is 128 revolutions per minute. The economy

the sheeting and the intake pipe draws its supply

from the still water inside the enclosure. Even
with this system, the mud has to be scraped away
from the pipe about every other day and the con-

denser has to be cleaned every third night. How-
ever, with all these inconveniences, the engine and
condenser plant runs very evenly and gives good

satisfaction.

Mounted on the shaft of the engine, between (he

two cylinders, is a 375-kilowatt Crocker-Wheeler
240-volt, direct-current generator. This machine
is rated at about 1.450 amperes, but frequently has

been run with a load ranging from 1.600 to 1.800

amperes for several hours at a time. This has been
done without any shifting of the brushes on the

commutator and without any sparking. The gen-

erator supplies a 220-volt, two-wire system for both

lighting and power.

At the right in Fig. 1 is seen the switchboard,

which is built of pink Tennessee marble, and con-

sists of six panels. A voltage panel contains a

1 300-voll voltmeter: the machine panel has a

2,000-ampere switch, a 2,000-ampcre ammeter, anil a

impere I-T-E circuit-breaker, while each of

the four feeder panels has mounted upon it a Weston

chine shop for the car works. The motor equip-
ment consists of one 50-horsepcwer, one 35-horsc-
powcr and one 25-horsepower machine driving the

shining for operating the machine tools. Tl
shop has a capacity for turning out three complete
freight cars a day.

In the packing plant proper two departments are
electrically operated. In Fig. 2 is shown a 15

power. 850-rcvolution motor.
I from the

ceiling, which drives two sets of lard r

in the background) and four lard [n the
next room is a duplicate set of machinery
driven. Other motors in this department include a
25-horsepower machine, driving five agitators and
seven rotary lard pumps, a IC-horsi tor in

the laundry, a 15-horsepower in the cooper shop and
a 15-horsepower in an adjoining building.

The sausage-making and curing department
tains two 25. one 15 and two five-horsepower motors.

Fig. 5 shows one of the 1;

drives four rockers or sausage choppers, two beef

choppers and two grinders. At the ^ :

illustration is shown one of the sans:-.

The tin-can shop has m
horsepower capacities ri
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pairing department is located a 1%-horsepower motor.

In different parts of the plant are eight elevators

electrically driven, through friction pulleys, by mo-

tors ranging in size from IS to 25 horsepower.

The generating unit in power house No. 2 also

supplies about 3,000 16-candlepower, 220-volt in-

candescent lamps and 35 enclosed-arc lamps for

lighting the packing plant inside and out.

An old electric generating plant has been in op-

eration in the east end of the Anglo-American com-

pany's plant for some time. The dynamo equipment

consists of a 56-kilowatt multipolar generator and

two 45-kilowatt bipolar machines. These generators

supply a 1 10-volt service for three small motors and

about 1,500 incandescent and five arc lights. An

ELECTRIC POWER IN THE ANGLO-AMERICAN PACKING PLANT.—15-HORSE-

POWER MOTOR DRIVING LARD MACHINERY.

incident that throws this old plant into marked con-

trast with the new evenly running generating unit

a few hundred feet away was noticed recently by a

representative of the Western Electrician. A bear-

ing of one of the old generators had become very

hot and the attendant was placing a 25-pound cake

of ice on top of the journal box, supporting it with

pieces of waste. The observer was informed that

this method of cooling the bearing was resorted to

frequently during the warm weather. As the com-

pany manufactures its own ice, the expense involved

in cooling the bearings in this manner is not great.

The generating unit in power house No. 2 has

proved so satisfactory that the company has decided

to install three more equipments of the same type

and size. Ultimately the total capacity of the plant

will be 2,000 kilowatts. The new units are to be

installed in what is known as power house No. 1, sit-

uated at the southeast corner of the plant. One of

the units has already been ordered. In this new

power station, which is already built, there are at

present four 500-horsepower boilers that are used

to supply steam for cooking and other purposes in

the packing plant. With the addition of the elec-

trical plant six more boilers of the same size will

be installed, two of which are already under con-

tract.

With the completion of the new power house, the

entire packing plant will be electrically driven and

a beef-handling department soon to be constructed

will also be operated by electricity. A new glue de-

partment will have over 130 horsepower in motors.

Electrically driven pumps will be installed that will

handle 10,000,000 gallons of water every 24 hours

for condensing purposes. The brine circulation will

be handled by electric pumps, the substitution

being already under way. Coal-handling apparatus

for the plant ("coal being used exclusively for fuel)

. -in operation and is driven by electric motors.

All the motors throughout the plant are of the

Crocker-Wheeler company's manufacture. George

D. I;. Van '. of the Anglo-Amer-

ican Provision company, has had charge of installing

the present plant and is superintending the equip-

ment of the new power house. J. S. Parmalee is the

electrician for the com:
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Electrical Wave Transmission. 1

By Michael I. Pupin, Ph. D.

Electrical wave transmission over a wire conductor
has a mechanical analogy in wave transmission over
flexible cords. The application of a force to one
end of a cord develops three reactions : Mass, ten-

sional and frictional reactions. The energy used
up in overcoming the first two is non-dissipative, i. e.,

it is stored up in the cord along which it is propa-
gated ; whereas the energy consumed against fric-

tional reaction is wasted as heat. Consequently, if

there be sufficient frictional resistance, the wave will

not extend far from the point at which the impressed
force is applied before the energy imparted to the

cord (as kinetic and tensional energy) becomes dis-

sipated as heat. In the case of wave transmission
along a cord, it is this dis-

sipative factor which causes
the wave attenuation.

Similarly, when an alter-

nating electromotive force
acts on an electric circuit,

the energy imparted to the
wire conductor encounters
three reactions : Induction
reaction, which is the same
in form as the kinetic re-

action of a. vibrating cord
and is non-dissipative, its

work being stored up in the
system as magnetic energy ;

capacity reaction, the law of

action of which is identical

with the law "governing the

tensional reaction in strings,

likewise non-dissipative ; re-

sistance reaction, in the
overcoming of which heat is

generated, therefore being
dissipative. Consequently,
in electrical wave transmis-

sion, the energy is continu-

ally dissipated as heat on
'

account of the resistance re-

action and causes the at-

tenuation which 'limits
telephony over long con-

ductors, particularly over

cable.

Evidently, t o diminish
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In order that such a non-uniform, or loaded, con-
ductor may act as a uniform conductor of large
inductance, it is necessary from mathematical analy-
sis to distribute the loads at periodic distances, which
are small in comparison with the length of wave
which is being propagated.

Since electrical waves in telephony are many miles
long, it was impossible to carry out investigations
on an actual line. An artificial cable, equivalent to
250 miles of line, was arranged in the laboratory
at Columbia University, and inductances were placed
at periodically recurring points. The current was
measured and the waves plotted for the 250 miles.
Using several frequencies, the results of measure-
ments were compared with the mathematical theory,
and were in splendid agreement.
The practical value of this discovery is: (1) That

wave energy for telephony and telegraphy may be
transferred over much greater distance. (2) If the
distance remain constant, it enables wires of smaller
size to be used, thus decreasing the cost of installa-
tion. (3) With the same weight of wire as in use
at present, the distance of transmission may be
greatly increased.

In the Atlantic cable, owing to the small magnetic
reaction, and also small-capacity reaction, the resist-
ance reaction predominates by far, and the dissipa-
tion of energy is therefore enormous. By a proper
distribution of inductance coils at periodically re-
curring points, say, one-eighth of a mile apart, the
inductance reaction can be made very much larger
than the resistance reaction for all frequencies which
are of importance in telephony, and thus the dis-
sipation diminished to any desired limit. The dis-
covery may. and it is confidently expected that it

will, result in the telephonic transmission across the
Atlantic.

The Norfolk (Va.) councils recently grant'

-'lore Terminal company a street-railway fran-

ery principal

n the city, for

company •

ame amount and prom: within
favor of the

Bay Shore company. railway

compan;

the attenuation in either of the above cases, the non-

dissipative factor must be made larger in comparison

with the dissipative or frictional reaction, since a

relatively smaller dissipation of energy would result.

The conclusion is that the transmission over coids

must be better through a dense medium, or cord,

since the mass reaction is thereby increased.

To illustrate this point, a light cord lying on an
inclined rough surface may be set into periodic vi-

bration at one end by a suitable mechanism. Owing
to friction, the wave energy on the cord is propa-

gated only a short distance, the attenuation being-

very marked. On increasing the tension and thereby

increasing the tensional re-

action, the wave progresses
much further. By substi-

tuting a cord of larger

mass, the distance of the

wave propagation may be
.noticeably increased. With
a given cord, if the tension

has been increased as far as

possible, what may be done
to diminish the attenuation ?

Assuming that a heavier

cord cannot be substituted,

the effect of a cord of

large mass may be secured
by loading the cord with
sinkers of metal at period-

ically recurring points.
Certain experiments dem-
onstrate clearly and beauti-

fully, that the transmission

can be much improved in

this manner, provided the

sinkers are suitably ar-

ranged.
The following conclu-

sions were drawn from the

above experiments: (1) It

is more efficient to transmit

energy over a heavy than

a light cord. (2) A cord, if

periodically loaded, may be
made equivalent within any
degree of approximation to

a heavier uniform cord. It is to be observed that

the distance between consecutive loads must be
smaller than the length of the wave which is trans-

mitted.

Similar experiments suggested to the author, in

the earlier stages of the research, the manner of at-

tacking the electric problem. In any circuit the mag-
netic inductance (a source of non-dissipative reac-
tion) is limited. It is well known that coils of
wire possess large inductance, consequently such coils

should acl for an electric circuit in the same way
inkers Ho for a cord, and the problem of elec-

trical wave transmission should reduce il self to the
placing of inductance coils at proper periodically
recurring points on th e wire.

1. Abstract of lecture delivered before the Society of Arts,
1','. 1.

Aluminum Transmission Wires in Italy.
Aluminum wire has been used for the transmis-

sion lines of a power plant recently installed in the
Valley of Pompei, near Naples, Italy. The power-
station equipment consists of three horizontal 150-
horsepower turbines working at 190 revolutions a
minute. Belted to each of the waterwheels is a 100,-
kilowatt, three-phase alternator delivering a current
of 3,600 volts at 600 revolutions a minute, with a
frequency of 50 periods a second. The current, at a
potential of 3,600 volts, is carried on three aluminum
lines to Pompei, Sarno and Torre Annunziata. The
first of these lines, which has a length of about two
miles, leads- to a sub-station comprised of two three-
phase transformers of 45 kilowatts. On leaving this

station the secondary current of 200 volts supplies
12 arc lamps and 1,000 incandescent lamps, as well
as a pump and 10 three-phase motors, installed in

a printing establishment. The second line, which
leads to Sarno, has a length of nine miles ; it con-
ducts the current to a three-phase motor working
at 3,500 volts, and driving a continuous-current dy-
namo of 36 kilowatts' capacity. This installation,

says the London Engineer, supplies a three-wire sys-

tem at a tension of 240 volts. Finally, the line to

Torre Annunziata has a length of about 2.2 miles,

fig. 3. ELECTRIC P0WE
POWER

R IN THE ANGLO-AMERICAN PACKING PLANT.-

MOTOR DRIVING SAUSAGE MACHINERY.
-25-HORSE-

the current serving for motor power in the macaroni
factories in the district. A further line to Castel-

lamare is in contemplation.

Receiver for Liquid-air Company.

The Boston correspondent of the Western Elec-

trician notes that Chief Justice Mason of the Suf-
folk Superior Court has appointed J. W. Britton as

receiver of the Liquir Air Power and Automobile
1 party. This was the result of a harmonious suit

brought by C. F. Bruce. The company was incor-

porated in West Virginia, with a nominal capital

of $1,550,000. It has a factory in Cambridge. lis

assets amount to about $7,500, and its liabilities arc

about $4,500.
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Old-time Electric Motor.

Standing on the General Electric company's 1

hihil of ;i modern electric 1,,,-omotivc ;i! the Pan

\in< 1 ir.in Exposition is to be seen an interesting

little electric engine thai was made in 1N70 by X. T.

Worthley, Jr., "i" Portland, Maine, \i the time he

made this electric engine Mr Worthley was ;i boy, n

siding ,11 Brunswick, Maine. IB- was clever in the

handling "f tools- a facl since made apparent by

his becoming an optician. The small engine shown
in iln' illustration was made by him with the aid

i.i a fool lathe ami a few hand tools, from an old

hose coupling and such other pieces of brass, copper

OLD-TIME ELECTRIC MOTOR.

and iron as he could conveniently obtain. It is

shown at the Pan-American Exposition in its origi-

nal condition, unaltered in any way.
li was made before the ring armature was adopted,

and it is of much interest, as it indicates the popular
notion of the application of electricity as a motive
power 25 years ago. When compared with one of

1 he modern electric motors, it shows a great and
decided contrast. The little engine will run con-
mi iMiisly for one month on one cell of gravity bat-

tery without recharging.

Society for the Promotion of Engineer-
ing Education.

At the ninth annual meeting of the Society for
1 lie Promotion of Engineering Education held in

Buffalo early in the month the retiring president,
Professor Frank O. Marvin, dean of the School
of Engineering. University of Kansas, read an ad-
dles-, entitled "The Cultural Value of Engineering
Education." Some 25 papers were presented and
valuable discussions were brought out. Among
iln.se presenting papers and partaking in the discus-
sions were Professor O. H. Landreth of Union Col-
lege, Professor J. P. Jackson of Pennsylvania State
College. Professor C. F. Burgess of the University
of VVisconsin, Professor H. W. Spangler of the
University of Pennsylvania, Professor C. L. CrandaH

1 Cornell University, and Professor J. B. Johnson
of the University of Wisconsin. The following-
named officers were elected for the ensuing year:
President, Robert Fletcher, director of Thayer
School. Dartmouth College, Hanover. N. H.; vice-
presidents, Storm Bull, University of Wisconsin,
and C. M. Woodward, Washington University; sec-
iiiaiy. H. S. Jacoby, Cornell University; treasurer.
C, V Waldo, Purdue University; members of coun-
cil, C. F. Allen, Massachusetts Institute : W. F. M.
Goss, Purdue; T. Gray, Rose Polytechnic; D. C.
Humphreys, Washington and Lee University; O. H.
Landreth, Union; W. < i. Raymond, Rensselaer; L. E.
Relief. Pennsylvania Stale: L. S. Randolph, Virginia
Polytechnic Institute.

Rumorsof Incandescent-lamp Combina-
tion.

For some time there have been rumors to the

effeel that a movement was on font to effect a

combination of all the important companies manu-
facturing incandescent lamps, with the exception of

those affiliated with the General Electric and West-
ingllOllSe companies [l i~ not hclicvcd that the

combination has been actually effected, but it is

thought to he under earnest discussion. There was
a meeting of incandescent lamp manufacturers in

Cleveland a week or so ago, and it is said that the

matter was discussed at that time. However, the

gentlemen interested arc disinclined to talk for pub-
lication.

Efficiency Curve of a Shunt Motor and
Its Relation to Operating Character-
istics and the Cost of Operation.'

By Buud Frankenfield.

Part II.

Efficiency Testing.

By far the in-, -1 convenient and accurate met
Ol i' -1 ing 1

in 1, ncy is the stray-pi id. In
this method the losses arc measured after the ma-
chine has reached normal full-load tempcratun
the efficiency curve is computed from the measured
to es.

In making an acceptance test on any machine, it

should lirst he submitted to a temperature run. This
matter is so thoroughly covered by the rules of
the American Institute of Electrical Engineers that

nothing need be added as to requirements or meth-
ods. Bel, .re starting the temperature run, the motor
should be adjusted for the best possible working con-
ditions. The brushes should be properly set and
fitted to the commutator and their tension adjusted
In- the least possible friction consistent with good
commutation. Any necessary alignment of the bear-
ings should also he attended to. This is but fair

to the manufacturer.
Unless some means, such as a Prony brake, for

measuring the power delivered by the motor is pro-
vided, the question as to just what the full-load cur-
rent is will arise. This may be had from the man-
ufacturer; absolute check on him will be obtained
after the efficiency is calculated, and if there is any
discrepancy a second temperature run may be made
using the corrected full-load current. Another
method is to calculate the current from an assumed
efficiency, and then make a second run at the cor-
rected current. The motor may be loaded up cither
on an actual load or by some one of the three ma-
chine methods.

In giving the method of test, it will perhaps make
it clearer to follow out the steps in the test of a

specific motor.
The motor is a four-pole, no-volt, five-horsepower

machine, running at 1,000 revolutions per minute.
The full-load current is 41.5 amperes, of which 1.5

amperes is field current. It has been running for

four hours at full load, and has been found to have
reached a constant temperature, the thermometer
on the field coils and the field current both having
been steady for the last half hour.

Field loss.—The voltmeter across the terminals of
the machine reads exactly no after correcting from
the calibration curve of the instrument, and the cor-
rected reading for the ammeter is exactly 1.5. The
field loss is. therefore, no X 1-5 = 165 watts. Only
the corrected readings are used in this test.

Loss in leads and contacts.—With a low-reading
voltmeter, tests are now made for loss in the lead
wires of the machine and their contacts. The drop
is found to be almost nothing, which speaks well
for the design and workmanship. In this case the

loss is so small that it may be neglected.
Armature resistance.—The motor is now shut

down and a large water rheostat is placed in series

with the armature. A low-reading voltmeter, having
a resistance of about 100 ohms per volt, is connected

i out by a somewhat involvi
but ibis i, a problem of mon
facturer than to the purely

Brush drop.- 'I !

called into 1

flexible rminating 1;.

rod-, about
previously made, the 1

tatted up a- a separately
out load On,.- of the coppci
brush inmutator, the otl

commutator opposite the centi
central position is determined by shifting the
point until the voltmeter reads zero. Full-load cur-
rent is now thrown on, care being taken n
change the position of the

found to be very unsteady, and a
denser of about one microfarad capacity is then
shunted across its terminals, the trial being made
again. This time a fairly steady
•it is obtained, and it is found to be

same for all the brushes, and
excepting at currents below four amp

ars to be negligible. Thus m
be in.

: h drop in the stray-power me
mini-. The total brush drop is then 1.25 /. 2 =
2.5 volts.

Efficiency calculation.—The efficiency curve of the
machine may now be calculated. Assuming an
armature current of 10 amperes, the total intake in
current will be 10 -f 1.5 = II-5 amperes, and the effi-

ciency will be:

no 11.5-265-165-10,- 2.5-10'.- 0.25 385

00 x 11 5 !265

The rated output of the machine being five I

power, or 3,730 watts, the load at this assumed cur-

285

- = 62 I per cent.

rent will be
2,730" 2t per cent, of full load.

The efficiency at any other current may be found
in a similar manner, but the computation may be
simplified by a graphical construction. In Fig. 3
the armature current is plotted along the horizontal
line and the losses in watts vertically. The first

line from the bottom represents the 265 watts' stray
power ; the next line above it is drawn at a distance
representing 165 watts, the field loss. Both these
losses arc shown to remain the same, regardless
of the armature current. The other losses vary : the
brush PR directly with the current, as shown by the
sianting straight line, and the armature PR as the
square, as represented by the distances between the
slanting and curved lines. The distances between
the slanting line and the upper curved line are cal-
culated for several currents, their values being
plotted and a curve thus drawn. The sum of all the
losses at any assumed armature current can now
be obtained by reading the vertical distance at that
current from the base line to the upper curve.
An efficiency curve is thus calculated, and it is

shown as efficiency curve 1, Fig. 4.

Selection of a Motor.

In order to bring out points in the selection of
an electric motor, four machines of five horsepower
each were designed and some of their characteristic
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across segments that are under brushes of opposite
polarity, the contact being made on the segments,
not on the brushes. A current is now sent through
the armature and readings of both voltmeter and
ammeter obtained. This heme. .1 four-brush ma-
chine, voltmeter readings are taken under each
of brushes, lom- such readings arc possible, this
operation is repeated with live or six different cur
rents, and the resistances found by dividing volts
i,\ tmperes, arc computed and averaged. This

is 0.23 ohms. This same set of readings i-

11 to compute the rise in temperature in the

heating test.

Stray power.— hhc machine is now started

a motor without belt or load. The voltage is ad-
justed to exactly no, and it is found that the arma
lure current is 2.42 amperes, The watts consumed
by the armature arc hem, no ! 42 266.2. Of
this 242" XO.25 = 1 45 walls arc used up as 1 R loss.

Ibis leaves nearly 205 watts as the stray power.
The various components of the stray power can

curves plotted in Fig. 4. Only those features in-

fluenced by the form oi the efficiency curve will be
considered. Temperature and sparking limits

fully covered by the rules of the American In-
Motor I represents the average slow -speed ma-

chine of a reputable manufacturer. Its maximum
efficiency is readied at full load and is So per
The 01 her motors have the same maximum effici

In 2 it occurs at three-fourths load and in 3 and 4
at half load. The speed regulation of machine 1

is shown by the curve marked I at the top
Machine 2 has a small iwcr and a

"

armature re- 'he greater drop in voli

a given current, due to armature resistance,

causes this motor to

iwn by the curve,
cent, lower at full load than that of 1. but I

he noticed that the efficicnc)

higher at light load than
than one per cent, lower at full
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Motor 3 has a still higher light-load efficiency, and
has the advantage of I in this respect up to bo per

cent. load. At full load it is below I by 7.5 per cent.

The speed regulation is something abominable.

Motor 4 has its maximum efficiency at the same

load as 3, but it is differentially compounded for

the same speed at full load as at no load. Its speed

regulation is better than any of the others. A simi-

lar, though less marked effect may be obtained by
giving the brushes a large motor lead. It has a

slightly lower light-load efficiency and a somewhat
higher efficiency beyond 50 per cent, load than 3.

This is because of the change in magnetic flux with

the load. This machine, if built in the ordinary way,

is liable to spark under load, but there are designs

that overcome this difficulty admirably. These de-

signs involve some method of eliminating armature

reactions. While more expensive to build, a lighter

machine is the result and a higher efficiency is pos-

sible. Such machines are characterized by a rela-

tively small amount of iron, a relatively large amount
of copper on the armature and a small amount on
the field. The curves, 4, really do not represent the

commercial possibilities of this type.
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FIG. 5. EFFICIENCY CURVE OF A SHUNT MOTOR.

One serious objection to a heavy differential com-
pounding is the weak starting torque. A motor of

this kind should not be used where a large starting"

torque is required.

Another objection is the liability to reverse on a

heavy overload. This may be obviated by the use

of a circuit-breaker or a starting box having an
overload device. All motors should be so provided
in any case.

The curves at the bottom of the cut show the

armature current for different loads. Curve I ap-

plies to motor 1, and closely approximates motor 2.

Curve 3 is plotted for motor 3, and closely approxi-

mates the performance of 4.

At 50 per cent, overload, machine No. 1 has the

same current as 3 at 25 per cent, overload. This
means that it will stand a heavier overload than 3
for the same rise in temperature. No. 3 also requires

15 per cent, more current at full load, but the cur-

rent at light load is less.

Cost of Operation.

The curve in Fig. 5 gives the cost of one horse-

power at the pulley of a motor, for various effi-

ciencies, the basis being 10 cents per kilowatt-hour.

This price is taken merely for convenience. The
correction for 12 cents would be obtained by multi-

plying by 1.2, for eight cents by 0.8, and so on. It

should be noticed how rapidly the cost increases

as the efficiency drops off.

A comparison of the cost of operating motors I,

2 and 3 will now be made on the basis of steady

loads of several different values. The cost of op-

eration is based on 10 cents per kilowatt-hour, and
is figured for a working year of 300 days at 10

hours per day.

The accompanying table shows the cost at 25, 50,

75 and 100 per cent, load for each machine. It shows
the advantage of working the motor at its point of
maximum efficiency. A larger machine than the im-
mediate needs demand is often installed in a small
establishment on the faith of a growth in business.

There is some reason in this. Motor 1, for instance,

has an efficiency at half load of 76.7 per cent. It

is doubtful if this could be beaten in a 2%-horse-
power motor operating at full load.

operation of five-horsepower motors. 10
hours per day, 300 days per year, at 10 cents per
kilowatt-hour

:

2S Per 50 Per 75 Per
Cent, Cent. Cent.

Load. Load. Load. Load.
5:2 fv50 9729.C0 8r.054.80 Sl.3fj8.6o

an No. 2 15.90
Less than No. 3 146.40

Ko, 2 39120 710.10 1,048.30 1,414,50
.0 No. 1 32.10

Less than No. 3 3090 130.50

367.80 599.30 1(079,10
Less than No. 7 5^.50 30.3-,

Less than No. 2 26.40 ro.'so
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Motor 2 operating at half load will save $19.50

per year over 1 ;
$0.00 per year at three-fourths load,

and will lose $15.90 per year at full load, in a term
of eight years, 3 at half load, 1 at three-fourths load,

and 4 at full load, the total cost of operation for

machines 1 and 2 would be about the same; after

that, if full load continued, 1 would be the cheaper
machine. Where the future is in doubt, machine 2

is the better. It also saves $19.50 per year over a'

2/4-horsepower machine with a full-load efficiency

of 70.7 per cent. A number of interesting compari-
sons of like nature can be made by a study ot the

table.

Let us now pass to the question of variable load.

The following schedule is assumed : Four hours at

one-fourth load, two hours at one-half load, two
hours at three-fourths load, one hour at full load,

one hour at i^i load. The average load is

:

4 X 1-25 + 2 X 2.5 + 2 X 3-75 + 5 + 6.25
= 2.475 horsepower.

10

This schedule may be taken as representing,

roughly, the load in a small woodworking shop,

with a light-running line shaft and several tools

operating intermittently. The cost of operation for

300 days of 10 hours is as follows:
1

No. 1— i.25 X 4 X -ii37 = $ -5675

2.50 X 2 x .0073 = .4805

3-75 X 2 X .0937 = -7025

5.00 X 1 X -0953 = -466:,

O.25 X I X .0941 = -5880

2.81ZO
300

. $843.3000
No. 2 = 833.73
No. 3 = 875-55

Machine No. 1 is $32.25 per year cheaper than No.

3, and 2 is cheaper than I and 3 by $9.57 and $41.82,

respectively.

it is thus seen that the motor having its maxi-
mum efficiency at three-fourths load is tne best all-

around machine. This refutes the statement some-
times made that the maximum efficiency should occur

at the average load; for 3 has its maximum at

nearly average load, and is the most expensive to

operate. Just where the maximum should occur de-

pends upon the load schedule and as this is seldom
known and almost impossible to predetermine, it is

at least safe to select a machine giving its maximum
at about three-fourths load. Motor 2 meets these

requirements. Its speed regulation is good enough
for most purposes, and all other requirements can

be easily met by the designer. Where absolute con-

stancy of speed is demanded a differential com-
pounding with "some means for eliminating armature
reactions should be employed.

Of course, there are all kinds of variable loads,

and it is possible that under certain circumstances

machine No. 3 may be the most economical. If

direct-connected to a tool where the load is light

most of the time and full load is attained for an

instant only, this motor would have a decided ad-

vantage. A heavy punch runs light excepting when
the tool is being forced through the metal, and a

planer requires a heavy current only during the

moment of reversal. For such tools machine No. 3
is a suitable one. In some instances of this class

it might even prove of advantage to compound it

cumulatively, as close speed regulation is of no par-

ticular consequence.
The moral of this whole matter is to ascertain

beforehand the nature of the load and to specify the

value and position of the point of maximum effi-

ciency before purchasing a motor. It is useless to

specify any more points in the case of a shunt mo-
tor. A large amount of data for getting the pr.obable

load is in the hands of manufacturers and consulting

engineers. After purchase, the motor should be sub-

mitted to an acceptance test. Such tests are very

commonly made where a large number of motors

are installed under the direction of an engineer; but

the average purchaser of a single motor usually buys

"a motor" without knowing anything about it.

It is entirely possible that central-station men
would find it to their advantage to test motors free

of charge for their small consumers, just as they

have found it to their interest to test incandescent

lamps and meters on request.

Summary.
It should be borne in mind that most of the fol-

lowing conclusions apply particularly to small ma-
chines of not more than 15-horsepower capacity.

Statements 11 and 12 are especially limited in this

direction.

1. The point of maximum efficiency of a shunt

motor occurs where the FR loss in the armature

circuit (exclusive of brush FR loss) equals the sum
of the fixed losses.

2. The earlier the maximum efficiency, the poorer

the speed regulation.

3. An early maximum with excellent speed regu-

lation may be obtained by a differential compound-
ing-

. .

4. Differential compounding, unless some device

for eliminating armature reactions is employed, is

likely to produce sparking.

5. If such device be used, a lighter machine of

higher efficiency is possible. Its first cost will be

higher.

(>. A differential compounding should not be used

where a great starting torque is desired or where
overloads are likely to be heavy.

7. All motors should be protected with overload

1. In this table the factors of efficiency are obtained from
efficiency curve and Fig. 5.
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devices for opening the circuit at a predetermined
current.

8. In a shunt motor, the later the maximum effi-

ciency, the greater the ability to withstand overloads.
9. the cost of operation per horsepower-hour, at

the pulley, increases rapidly as the efficiency drops
off.

10. Where the load is steady and always of the
same value, a motor of a rating equal to the load
should be used, the point of maximum efficiency being
at full load.

11. If the load is steady but small but is expected
to increase due to growth of business, it might pay
to install a machine of as high as double the imme-
diate capacity. This does not hold for large units.

12. If the increased load is to come in a short
time, say, a year or two, the maximum efficiency

should occur at full load; but if the time is distant
and indefinite, but sure to come, the efficiency should
reach a maximum at about three-fourths load.

13. For all-round service, where the load is sub-
ject to wide variations the motor having its effi-

ciency a maximum at about three-fourths" load will
give better economy than most of the present stand-
ard designs. Its speed regulation will not be so
close, but still good enough for average shop pur-
poses. The assertion, sometimes made, that the max-
imum efficiency should occur at the average load, is

not, as a general statement, correct.

14. In special work, such as the driving of metal
planers and heavy punches, the maximum efficiency
may be specified at as low as half load.

15. Ascertain the nature of the load before order-
ing the motor, then specify accordingly.

16. Test the machine before accepting it.

[ The end.]

Combination Waterwheel and Steam-
engine Lighting Unit in England.

At the Tower Waterworks in Chester, England, is

located a novel electric-lighting plant. It consists

of a high-speed steam engine and a Pelton water-
wheel, as shown in the accompanying illustration,

the two machines being used to drive a dynamo for
lighting the pumping station and filter beds of the
waterworks. The plant, which is in successful op-
eration, is so arranged that either the Pelton wheel
or the steam engine can be run separately, or the
two can be run together, as required. The wheel
is three feet in diameter and is fitted with phosphor-
bronze buckets of approved shape. The sides of the
buckets are widened out to allow the spreading of
the water as its velocity diminishes. The shaft is

fitted with stuffing boxes to prevent the lubricating

oil from mixing with the water. This is consid-
ered very important, as all the water is filtered and

COMBINATION WATERWHEEL AND STEAM-ENGINE LIGHT-
ING UNIT IN ENGLAND.

passes on to the town main. Two nozzles of seven-

eighths-inch diameter are fitted, but only one is gen-

erally required. The only other British installation

of a similar nature is at the Linton and Lynmouth'
Electricity Works, Lynmouth, North Devon. Here
Pelton wheels and turbines are used alternately.

The steam engines in this case, however, are only

used in cases of emergency. The plant was installed

by P. Pitman, general engineer of Halifax, York-

shire, England. |__

A Colorado Railroad to Change Its

Power from Steam to Electricity.

According to the Denver Times, Chief Engineer
Cowan of the Colorado and Southern railroad has

been instructed by President Trumbull to prepare
recommendations as to the best plans for "electri-

fying" the Canon and suburban lines of the road
for passenger traffic at the earliest possible date.

_
Mr.

Cowan will recommend what system he considers

best adapted to the purposes of the road, supply esti-

mates of the cost, and inform the management how
much time will be required to install the new system.

A report from the officers of the New York, New
Haven and Hartford railroad to President Trumbull
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is favorable to electricity. One strong advantage
that is being considered by the management of the

Colorado road is the cheap fuel to be utilized in

generating electricity. With facilities already suffi-

cient to furnish power for one of the principal

canon lines, and facilities at hand for establishing

a large power plant at some convenient location in

the northern coal fields, power for the new system

of operating passenger trains can be produced at

:i minimum cost.

Underground Electric Railways Pro-
posed for Buenos Ayres.

The traffic conditions of Buenos Ayres, Argentine
Republic, with its 55 street-railway routes and a

total track mileage of 278 miles, are to be bettered

considerably by a system of three underground elec-

tric railways. Buenos Ayres has a population of

828,000 and the yearly number of rides per capita

(161.3) is very large, considering the service, as out

of the 278 miles of track only 65 miles is electrically

operated, the balance being entirely animal traction.

Three concessions were recently granted by the

federal government to Charles Bright for a system

of underground railways. The Metropolitan railway

of Buenos Ayres acquired the concession for a line

running from the Plaza Victoria under the Avenida
de Mayo, to the Plaza Once (the Buenos Ayres
Great Western railway terminus) and thence through
one of the heaviest traffic centers of the city on to

the Chacarita. This line is to be built at once and
is to be 4.88 miles long between terminal stations.

The other routes will consist of a cross-town route

with double tunnel three miles in length and a belt-

line route formed of two single-track tunnels of a

total route length of 6.5 miles.

The Metropolitan concession grants the right for

a fourjrack tunnel from the center of the city to

the Plaza Once (two miles distant), two tracks

for local service and two tracks for high-speed ex-

Electric Railways in Cuba.

The report of William II. Carlson, special com-
missioner of railroads, to Major-general Leonard
Wood, U. S. A., military governor of Cuba, con-

tains some interesting statistics of two electric rail-

ways which have their headquarters in Havana.
The Havana Electric Railway company is capitalized

at $10,000,000 and has a funded debt of $4,000,000.

At present it operates a combined steam-dummy and
animal-power line, about 20 miles in length, but the

road is being rebuilt, and when completed a total

of 36 miles of track will be electrically operated.

Seven-inch 90-pound girder rails are being placed

with steel ties every 10 feet. The roadbed is of

concrete. 7',- inches thick, with vitrified brick and
asphalt block paving. About $3,000,000 worth of im-

provements arc being made. There will be no mo-
tor cars, with two 25-horsepowcr motors on each

car, besides 12 coal cars and others not yet con-

structed. A power house, to cost approximately

$480,000, is being erected. The company employs

238 men in operation and about 400 men in con-

struction work. The officers and directors of the

Havana Electric Railway company are as follows

:

President, Edwin Hanson. Montreal, Que. ; vice-

president, William L. Bull, New York city ; secretary

and treasurer, A. Marcus, New York city; general

manager and chief engineer, G. F. Greenwood, Ha-
vana ; general superintendent, A. W. K. Billings,

Havana ; legal secretary, Carlos Fonts y Sterling,

Havana: directors, J. M. Andrini, Thomas P. Fowler,

G. B. M. Harvey, H. C. Perkins, Thomas F. Ryan.

R. A. C. Smith, W. L. Bull and A. Marcus of New-
York city, William M. Doull, W. C. Van Home
and Edwin Hanson of Montreal, Que., W. Mackenzie

main journals arc 34 inches in diameter and 60
inches long. The field of the generator is 32
in diameter and weighs about 332/000 pounds,
ning at 75 revolutions a minute, its rim s;

125 feet per second, or 1.4 mile; per minute, which
would be considered a prctt)

a simple flywheel. A guaranty is made by tlv;

crs that the amount which a point on the circum-
ference of the armature will lag behind the p
of uniform rotation, plus the amount which it :

ahead of the position of uniform rotation, sh:

cxcccd'thrcc-fifths of one three-hundred and -

of the circumference, or a little over I

There will be eight of these engines in the
tion as originally installed, with a probable ex''

of the number to 12. They arc guaranteed no'
quire over 13 pounds of dry steam per hour per indi-
cated horsepower when developing 8,000
with 150 pounds gauge initial pressure and 26
of vacuum running at 75 revolutions per n
The engines can develop a maximum of
horsepower. They were built to the designs of Ed-
win Reynolds, vice-president of the E. P. Allis com-
pany, and the shipping weight is about 1440,000
pounds, or 180 pounds per rated horsepower. Each
of the engines occupies about 2.000 square feet of
floor space and stands 38.3 feet above the floor level.
These engines are the largest ever constructed for
operating electrical machinery', and with the excep-
tion of engines on ocean steamers, arc undoubtedly
the largest in the world.

Large Electric-railway Car.

The illustration shows one of the standard closed
cars which will soon be put into sen-ice on the Co-
lumbus, London and Springfield line, which connects
Columbus and Springfield, Ohio. The cars are 62
feet long and are built exactly like a steam-railroad
coach of the modern pattern. They are finished in

press service. Only the two center or express tracks
will be constructed at the present time. The con-
struction will consist of two single tunnels of arched
masonry when at a depth and steel-girder construc-
tion when near the surface. At the terminus at the
Plaza Victoria a loop will be constructed. There
are to be 10 stations on the completed railway. On
account of the peculiar nature of the soil, which
does not require any shoring or timbering, the en-

tire route will be tunneled, the streets only being
opened at the stations.

The equipment of the Metropolitan road, Says
L. D. Tandy in the Tramway and Railway World of
London, will include cars designed on lines similar
to those of the Manhattan elevated road in New
York city, with a seating capacity of 60. The cars
will be exceedingly large and airy, as it is necessary
in a semi-tropical climate that there should be good
ventilation. Each coach will be equipped with the
Sprague multiple-unit system of control.

Each car will be equipped with two electric motors
having a rated capacity of between 50 and 60 horse-
power each. Christensen automatic air brakes will

be used on all the cars, each car having an inde-
pendent electricially driven air compressor and auto-
matic governor. Contrary to the commonly ac-
cepted practice for tunnel work, this line will not
be equipped with the third-rail system. Each car
will be supplied with two pantograph trolleys, which
arc said to have many advantages over the ordinary
trolley pole. The reasons for installing a trolley

system are given as follows: Sufficient head room
in tunnels for trolleys, no expensive insulators or
heavy bonds necessary, elimination of any danger
or inconvenience in track inspection or repairs, and
no auxiliary locomotive required to switch cars at

the terminal yards and shops.

The power station and equipment will be of the
most modern design, and a plant of the highest econ-
omy will be installed, as the price of coal in Buenos
Ayres makes the greatest economy necessary. The
distribution will be entirely d'rect current. The
maximum service on the road will be of two-minute
intervals and the schedule speed, including stops, will

be about to miles an hour. The company expects to
have the line in operation in 1002.

LARGE ELECTRIC-RAILWAY CAR.

and Frederick Nichols of Toronto, Ont., P. A. B.

Widener of Philadelphia, and Narciso Gelats of Ha-
vana.

The Cuban Electric company had a capital stock

of $1,000,000 and no bonded indebtedness on June 30,

1900. It operates four motor cars and four trailers

on 2.6 miles of track and also operates two ferry

boats. The road runs from Havana to Guanabacoa.
The company's officers are as follows: President,

Andrew F. Gault ; vice-president, Frank Paul ; treas-

urer and secretary, W. M. Doull, all of Montreal.
Que. ; directors, Edwin Hanson of Montreal, B. F.

Pearson of Halifax, R. D. Matthews of Toronto, and
George B. M. Harvey, P. Farquhar and F. S. Pear-
son of New York city. The local officers in Havana
are: General manager, A. C. Goudie ; legal adviser,

T. de Zaldo; chief engineer, G. F. Greenwood.

solid mahogany, with upholstered plush seats and
wide aisles. In addition to other conveniences usu-
ally found in electric cars, they have toilet rooms
and water coolers for the convenience of passengers.

The passenger department proper will seat 46 peo-
ple and the smoking room will seat 16, making the

total seating capacity C2. These coaches are equipped
with four 75-horsepower motors and are heated by
electricity. They have air brakes and are capable
of making a speed of 65 miles an hour.

It is believed these will be the largest cars in use

by any electric road in the state of Ohio or perhaps
in the United States.

Large Engines for the Manhattan Power
House.

The 8.000-horsepowcr engines now being built by
the Allis branch of the Allis-Chalmers company for
the main power station of the Manhattan Railway
company in New York city mark a high stage in

stationary-engine practice. Each of these engines
will be directly connected to a 5.000-kilowatt alter-

nator, and will consist of a pair of compound en-
gines working upon the same shaft, the high-pressure
cylinders being horizontal and the low-pressures ver-
tical, the high and low of each end taking hoi

ame crank pin. The shaft of one of these
engines will receive eight impulses per revolution.
says Power, and this will reduce the turning effort
upon the shaft to such uniformity that no flywheel
will be required other than the revolving field of
the generator.

The diameter of the high-pressure cylinders is 41
inches and that of the low-pressures S8 inches. The
stroke common to all four cylinders is five feet. The
speed 1- 75 revolutions a minute, which gives a pis-

ton speed of 750 feet per minute. The crank pins
of the engine are iS by iS inches in size and the

The Machinists' Strike.

Xo attention has been paid to the proposition
for a settlement of the machinists'
made last week by President James O'Connell of
the machinists' union to the National Metal Trades
association. Other offers have been made through
the National Civic Federation on behalf
ing machinists, hut they have been rejected
employers' association. The officers of the National
Metal Trades association say that arbitration will
nol he considered now by the employers, bul
the men will be allowed to go 1 under
the ass declaration of pri

last week the majority of the strikers in Cine
returned to work, and at other plants thi
out the country large numbers of the men
- - 1 r t c 1 working. s assert that thi

is not given up. hut that the •
-,g the

campaign has simply been
issued by officers of the macl
"Seventy-live per cent, of the manufacturers over

miry have granted the ninc-hqur day, and we
have decided to change iduct a
guerrilla warfare from •ill be
of such a character as to insnr..

A company is being formed to build an r

railroad fro— I

will parallel those of the R:_
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Pennsylvania State Street Railway association) York. Pa..
September <tb.

New York Stale Street Railway association, Rochester, N. Y-,
September.

-;ation of Edison Illuminating Companies, New v<,rk

State building. Pan-Atnerleat Buffalo, N. Y., Sep-

Roer.-;- — ityof Buffalo,
Buffalo. H. Y.. September io:h and utij.

Old Time Telegraphers' association and United States Mili-
tary Telegraph Corps, Windsor Hotel, Montreal, Que., Septem-
ber nth, 12th and 13th.

American Street Railway association, Madison Square Garden,
New York, N. Y., October 9th to nth.

South Carolina Interstate and West Indian Exposition.
Charleston, S. C, December 1, 1901, to June 1. 1902.

Visitors to the Pan-Arnerican Exposition will find

the Western Electrician's space in Section F 2 in

the Electricity building, where they will be cordially

welcomed.

The ingenious and versatile Sir William Preece

has coined a new word, which he offers for general

use without comment. This word is "wattman,"

and it is intended to apply to the operator or driver

of an electrically driven train, car or light vehicle

—

our familiar friend, the motorman, in short. "Watt-

man" has one less syllable than "motorman ;" but,

nevertheless, we doubt if the new comer will succeed

in making a place for itself. The new word, to

cur thinking, is neither pleasing to the eye nor mel-

lifluous to the ear, and we regard it with a mild

,
feeling of hostility, even though it is true that "mo-
torman" is not as distinctive as it should be. Let

suitable action be taken by the International Bureau
for the Standardization of Technical and Industrial

Terminology.

In this country we are not apt to consider adver-

tisements seditious, but rather as evidences of in-

dustrial activity that makes for the good of the

state. In Russia, however, all "ads" are subject to

censorship, and the "adsmith" rises to a new im-

portance. The Russian law requires that everything

printed in the Russian language must receive the ap-

proval of the chief of the central committee of for-

eign censorship before it can be admitted or cir-

culated in Russia. American exporters who desire

to circulate advertising matter printed in the Rus-
sian language, in Russia, must address a petition to

His Excellency Count Alexander Mouravieff, chief

of the central committee of foreign censorship,

describing the character of the publication and its

purpose, and praying for permission to circulate it

in Russia. There are other formalities to be com-
plied with before the Russian "ad" of commerce
may be circulated, and American exporters desirous

of advertising in Russia in the vernacular will do

well to address the United States ambassador or

consul-general at St. Petersburg.

We give on another page a translation of an arti-

cle by Dr. Franz Peters of Berlin on the new Edison

storage battery. Dr. Peters is considered an au-

thority on storage-battery work in Germany, and his

opinion is interesting and entitled to respect. It

will be observed that while the writer thinks Mr.

Edison may be on the right track in the improvement

of the accumulator for automobile work he sees dis-

advantages as well as excellencies in the new cell.

It is quite likely, of course, that Dr. Peters raises

no objection that has not occurred to the inventor

in the course of his exhaustive experiments. Mr.

Edison is no tyro in the invention of electrical ap-

paratus. We may be sure that he has not made
public his latest invention without careful thought.

As the Western Electrician has before remarked, the

practical value of the Edison battery can only be

determined by the stress of experience. In the

meantime, however, the subject is open for discus-

sion, and as it is of great interest and importance

the Western Electrician is glad to lay before its

readers contributions on both sides of the question.

From an- English contemporary we learn that a

very peculiar system of electric traction, the inven-

tion of two young Belgian electricians, is now being

tested at the works of Jules Dulait. In this sys-

tem, we are told, the line itself is practically the

stalor of a gigantic three-phase motor, while the

moving car is fitted up as the rotor of the motor.

In short, if the stator of the three-phase motor were

opened "in straight it would represent the track

on the new system, while a section of rotor would

represent the moving car. This is the description of

operation: "The three-phase currents in the line

form a traveling magnetic field. At the same time

currents are induced in I he windings carried on the

car, just as they would be in the windings of a

rotor, and the attraction between these currents and

ill.' traveling magnetic field provides the necessary

fori I' ill I- '-''ii that, as no current

enters the car from the line, no form of Irollcy is

eded, and in no portion of the system, save in the

generating stations themselves, is there moving ma-
chinery." The inventors expect to obtain good re-

suits in working high-speed traffic, but admit that

it is quite unsuitable for trains running at speeds

of 20 miles an hour or so. It is obvious, says the

sage and truthful contemporary from which these

facts are obtained, that before making their system

a commercial success, the inventors will have to

solve many mechanical and electrical problems.

Liquid air seems to have lost much of its power
as a drawing-card for the promoters of stock-selling

companies. Its flaunting advertisements on the

financial pages of the daily papers—O where are

they? In their place we see occasionally, at the

present time, rather florid prospectuses of wireless-

telegraph companies. Wireless telegraphy doubtless

has a useful future, although it is developing slowdy.

when compared with the telephone, to the success of

which wireless-telegraph promoters often point. It

is to be hoped that wild hints and promises of profits,

which are unlikely to be actually achieved, will not

prejudice the public against the system itself.

In the course of an admirable address to this year's

graduating class of the Rensselaer Polytechnic Insti-

tute, Col. Ii. G. Prout made some observations on

the use of correct English that will be cordially

commended by all whose serious business it is to

assist in the preparation of technical literature. It is

unfortunately true that the young engineer is apt to

start with defective training in English, and not

alone the young engineer but the average American
college graduate as well. Whatever the cause,

whether in the system of instruction, laxity of the

students, or—may it be hinted ?—indifference in the

professors themselves, the proud young possessor of

a college degree is only too often unable to use the

English language properly to express his thoughts

with clearness and accuracy. In a measure the

average young collegian is inarticulate. He dis-

covers, when his perceptions are stimulated by ac-

tual participation in the hurly-burly of life, that he

is hampered by inability to give currency to his

ideas in writing, and to do it easily arid well, on

many occasions when it would be an advantage, both

to himself and his fellows, to do so. This lack of

training in English composition, and
1

its implied lack

of appreciation of the verities in English literature,

is a real defect in the preparation of an engineer or

any other man who aspires to a place of usefulness

in the business or profesional life of a nation of

readers, like the American people. Editors wdio pre-

pare manuscripts for publication are constantly and

sadly made aware of the widespread lack of skill

—

not "style," for that is an entirely different mat-

ter, and may be left to take care of itself later—in

using our English tongue.

But, as Colonel Prout says, the average young

engineer can improve himself in English if he will;

his case is by no means hopeless. He can learn to

write so that he will be read with attention, if he

have anything to say, which is, of course, of prime

importance. Colonel Prout's suggestions are excel-

lent : "If then you wish to master a good English

style, read good English ; read little of it, but read

it thoroughly and constantly, and never read any-

thing else. Do not read the daily newspapers further

than to get the sort of information that every intel-

ligent citizen ought to have. Read the monthly

magazines most sparingly, or not at all. But read

the Bible. Here you have the noblest English and

the purest English. * * * After the Bible, Shakes-

peare should be read, and beyond that I would ad-

vise you to read frequently Abraham Lincoln's ad-

dresses and state papers, where you will get not only

some of the best English that has been written

within the last century, but some of the most im-

portant history, that has been made. I would advise

you also to read Huxley, as well for the form as

for 1 he thought, and 'Robinson Crusoe' in your mo-

ments of diversion, and for fiction I would read

Thackeray."

This is good advice; but, after all, why should it

be necessary lo a graduate of an engineering or any

other college? Is it not a pity that the foundation

for training of ibis sort is not laid with greater'

nnc .mil attention during the college years or, in-'

deed, before? Ability lo use (be English language

with the exacl nicety burn of entire confidence is

so rare an accomplishment that il is evident that

our schools and colleges an- neglecting a useful
.

study.
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The New Edison Storage Battery.'

I; , li: 1./ Pi im<s.

Scarcely had the copper cadmium accumulator

:.! i given i" the world. not withoul much acclaim

i, he technical and lay press, when appeared its

I i brother, the superoxide of nickel-iron combina-

tion J el iln
i already a giahl child. Will it.

grow i" man's stature? Possibly. Still ii will

hardly become a Titan, capable "i completely revolu-

tionizing the science of accumulator manufacture.

The principles underlying the new cell have al-

ready been described in a paper by Dr. Arthur E.

Kcnnelley, read before a meeting of the American
in tituti "i Electrical Engineers on May Jisi.

Since the date of this paper later details have ap-

peared, obviously emanating from the inventor him-

self, and going further into particulars.

\i discharge, as well as in the previous charge,

the voltage .if this cell is 1.5 v. .lis. maintaining a

mean pressure of t.'l volts. Tin- normal current

density of discharge is .93 ampere' per square deci-

meter of active surface, the capacity being 30.85

wall-hours per kilogram of cell weight, whereas

the modern lead accumulator gives only ,S.S to [3,23

watt-hours for the same weight.

In a normal discharge through 3.5 hours the out-

pul is 8.8 wails per kilogram; for one hour the out-

put is 26.46 watts. The cell docs not appear 10 he

injured by overcharge or discharge, hut suffers only

1 decrease in efficiency.

The active materia! is prepared in the form of

rectangular briquets, 7.0 by 1.27 centimeters in area,

formed under a pressure of 30 tons per square

decimeter, and placed in boxes of perforated sheet-

sieel. nickel-plated and of 0.075 millimeter thickness.

The,e boxes are then fastened in a strong sheet-

steel grid, oM millimeter in thickness, and likewise

nickel-plated. The whole arrangement is finally

subjected to a hydraulic pressure of some 100 tons,

, that, mi the one hand, the retaining boxes-are

cemented tightly, and. on the other, their side walls

are bent securely about the supporting frames of

the sieel grid.

For automobile batteries such grids are made of

2.5 millimeters thickness and the steel cases 0.56

millimeter thick. The whole is placed in vessels

also of steel, cemented by a solder capable of resist-

ing alkaline solutions.

Whereas in lead accumulators the weight of the

acid solution represents about 44 j>er cent, of the

active mass (including, of course, the supporting

metal), or some 25 per cent, of the total weight,

in the nickel-iron cell the electrolyte is only some
20 per cent, of the weight of the plates, or about

14 per cent, of the total weight, since in the d's-

charge here no ion of the electrolyte combines with

the active material, as in the ordinary accumulator
SO combines with the Pb. The amount of elec-

trolyte required is therefore much less. The specific

gravity of the electrolyte, moreover, can alter essen-

tially only through evaporation. On this account one
may use the Edison accumulator as a dry battery.

The expansion and contraction of the active material

i- allowed by the elastic nature of the retaining boxes,

and good contact between the two is always insured.

The electromotive force of the cell appears to be
nearly equal to that reckoned from the heat of com-
bination of iron and oxygen, so that the superoxide
of nickel is nearly neutral, as the nickel compound
has only a small affinity for oxygen, in spite of the

fact that the superoxide in the cell appears to be
completely stable.

The new cell seems to be unharmed by low tem-

peratures. None of the constituents are taken up by

the electrolyte or dissolved. Hitherto no polariza-

tion lias been observed, since the electromotive force

is below that required for the disintegration of

water. The cell can be completely discharged and
charged in the opposite direction without injuring

its capacity.

The positive plate may be removed from the elec-

trolyte and dried in the air without injury, although

the negative plate will he oxidized by warming. Re-
placed ami again charged, the capacity is found un-

affected.

With perfected methods and facilities for manu-
facture. Edison hopes to he able to place the ac-

cumulator at such a price that the kilowatt-hour
cost is no dearer than for the lead battery.

Dry hydrate or oxide of iron ought not to enter

into an alkaline solution. Finely divided iron, such

as is obtained by means of reducing agents, such
as hydrogen or carbon dioxide, is passive in alkaline

solutions and cannot he oxidized. Finely divided

nickel also is inactive in such solutions. The mon-
oxide and peroxide are likewise inert. No nickel

oxide is active, or can he made active through elec-

trolytic action. The superoxide does not act as a

depolarizer.

l.el us look at the results which have thus far

been made public a little more closely.

During a 3.5-hour discharge with a current density

of 0.93 ampere per square decimeter, the Edison

accumulator should give 30.85 wall hours per kilo-

gram weight of cell Now the mean discharge voll

age is 1.1 volts, so that 28.5 ampere hours are de

livered. The discharge current is thus K.l amperes.

Since from one square decimeter of active surface

0.03 ampere is given, the surface of the electrodes

necessary for this performance is calculated as nine

square decimeters per kilogram of cell weight.

1. From the Centralbtatt tiir Axcumulatorcn mil E'eraenten-
kunde, Berlin. July I, 1901.

a. See Western Electrician of May 35 and Inn.' igoi

On the other hand. I have obtained with an ordi-

nary trai tion cell of 12.;

charge of 260.04 wall houi foi 2 - hou

watl 1
' pet kilogram. \\ ith ihi mas bi

|..-,n-d the i' till in' li I'.- in • li'. gi '

modern had cell furnishes but K.S 10 13.23

p. 1 id, igram wcig
In a 3.5-houi di charge tin encrgj output of the

above cell 1 certainly somewhat incrca cd Bu
will confine our attention to the -'< 39 atl

I Ins would I,,- furnished bj current of

48 ampere, and wuh 48 square dccimctci

electrode surface. The current density, then,

ampere. For the above output, then. 3.75 square

decimi tei pci kilogram of cell weig quired

:

i. e., about 30.85 wall-hours. Willi the ordinary lead

accumulator, 5.67 square decimeters of ,1.

surface per kilogram of cell 'Weight is required, as

against nine square decimeters in the Edison ar-

rangement, or not far from the half.

A battery to furnish a given amount of electric

energy must then, if one employ the superoxide of

nickel-iron elements, he nearly twice a- large

—

whether we figure by the dimensions of the cell- or

their number—as that required if one use the perox-

ide of lead element s.

In general, with traction batteries one would seek

to increase the number of cells, since the motor in

automobiles requires a definite voltage, and the avail-

able potential in the Edison accumulator. 1.1 volts,

is only about one-half that from well-known traction

cells, which furnish 1.95 to 1.97 volts. Thai this

almost double space required could be allowed in au-

tomobiles without an increase of the dimensions
all around, is very much in doubt.
That by the new combination a great economy of

weight over that hitherto required will lie realized

must be doubted, since the specific gravity of nickel

and of iron amounts to about two-thirds that of lead

(nickel, 8.5 to 8.9, steel 7.6 to 7.8. lead 11.37. and

lead-peroxide only about 7).

Over-charging and over-discharging do not greatly

harm the new automobile lead accumulator, if not

made a usual practice. From cells of this descrip-

tion, and of 48 amperes' rating, I have taken from
150 to 250 amperes, for periods varying from short

intervals to two. minutes, and have been -unable to

detect a decrease in their capacity, after careful re-

charging.
In statements thus far appearing it is not made

certain that the superoxide , of nickel-iron combina-

tion can stand currents of such abnormal strength.

And, indeed, not without reason. The currents fur-

nished cannot be so heavy as those from the lead

peroxide-lead element, since the resistance of the

alkali solution is greater than that of the sulphuric-

acid solution, and the porosity of the active mas-
can scarcely equal that in the ordinary cell. Espe-

cially are the positive electrodes of the Edison ac-

cumulator much too compact.
. From what has thus far appeared concerning the

construction of the plates of the new accumulator

these appear necessarily much more costly and de-

tailed than in the old type. Edison himself indi-

rectly assents to this, since he hopes, by improved
methods of manufacture, only to be able to furnish

electric energy at the same price as from the existing

types.

Kennelly's figures as to the weights of solution

required in the lead accumulator are from 10 per

cent, to five per cent, too high. On the other hand,

his estimates for the Edison cell are loo small;

since the iron in alkali solution is not inactive

throughout, but. as soon as it is made the anode in

discharge, enters into the solution to a considerable

extent.

Experience must demonstrate whether the active

material in the briquets is always kept in good con-

tact with the retaining walls, during charge and dis-

charge. It is not at all evident that the elasticity

of the steel walls is sufficient to retain the contact

originally given by a very great pressure. The active

masses are combined only mechanically with their

retainers, while in the lead accumulator, especially

in the positive electrode, al most an internal ex-

pansion, through chemical process, takes [dace.

The statement that finely divided nickel, obtained

by chemical process, is not carried over into a super-

through the oxygen of electrolysis, contradicts

nix experience in other experiments. The ass

thai superoxide of nickel does not act as a depol

arizer is clearly not in accordance wuh the remark

in another pan of Kennelly's work, that the Edison

accumulator is only an oxygen hft. Until further

proof, 11 is also doubtful if one can obtain an elec-

trically active iron only from a monosulphidc of

iron. If such he the case, then the Edison arrange-

ment, after the discharge (by which an oxide

i, formed I and after drying the ncgativi

in the air (whereby through the energetic n

a still intc -lab!, combination with oxygen

can be again charged oillv with difficulty, or no!

at all. On this point the publications thus fai

pcaring concerning the utility of the 1
I

ccumu-
lator are silent. M> own investigations, as well as

the statements <^ Reed, made in the discussion

ibis subject, make n appear veiy clear lh.il the

charging potential am. amis 1,. ncarlj two volts, or

nearly double thai of discha his account

then not more thai lit. of the effective wait-

hours can be counted upon Slid more will the

..lies- be lowered if the iron OXldl is with

difficulty rcdiu 1 .1 again,

\ revolution in the methods ..1 accumulator man-
ufacture is thus by no means ... near al hand, through

iccumulator
mobile industry might desire. I I..

therefrom, pcrhai
1.1 collision with
by thi

originally led him on. :.

Grand Rapids, Grand Haven and Mus-
kegon Electric Railway.

1 he equipment I

Grand Haven and Muskegon Kail.-,

being built between Grand Rapid- and
Mich., via Grand Haven, will be of the

urban railway work. The railway, which wil

about 50 miles in length, will

pally upon a fenced right-of-way and lai

pound standard section steel rail- on cedar
standard railroad size, j.'.^o r., the mile,

bridges with masonry abutment - .'.ill be provided at

rivers and dci rd-rail and
trolley system will be u

The passenger coaches will he 52 feet long, built

by the Barney & Smith Manufacturing compai
Dayton. Ohio, and will be heated by electricity; the
front platforms will be vestibuled. Each car will

l.e equipped with two 50-C Westinghoi
and Westinghouse air brakes. The weight of each
car with complete equipment, without live-

will be approximately 64.000 pounds. A cot.

tion and wrecking car with electric winch and
equipment of freight cars similar in exterior ap-
pearance to passenger coaches will he provided.
The power plant for the road will be

Fruitport, at the head of Spring Lake, and will fur-

nish alternating and direct current to the system,
through three principal distributing stations, one at

Coppersville, one east of Berlin and one at the cen-
tral plant. A brick construction wuh steel-roof
trusses and concrete floors will be used for the
power house and sub-station buildings.

Initially, the installation at the power house will

include five 250-kilowatt Westinghouse engine-type

alternators each directly connected to a 500-i -

power Westinghouse vertical compound comlei

engine. Provision will be made for- additional

without disturbing the design of the plant.

generating units will be separately excited '.;

50-kilowatt engine-type generators, each dii

connected to a compound engine. Alternating cur-

rent at a high potential will he transmitted to the

sub-stations, where it will be transformed to a low
potential and converted into elirect current for dis-

tribution to the feeders and third-rail or trolley.

Babcock & Wilcox boilers, equipped with •

mizers, mechanical draft and mechanical stokers will

be installed.

A car barn and repair shop building 127 by l6tj

feet in size will he erected. It will provide storage

room for 15 cars. The repair shop will be equipped

with two traveling cranes and a complete comple-
ment of tools, inspection pits, blacksmith shop,

armature-winding room, office, locker rooms and
store rooms.
Westinghouse. Church. Kerr & Co.. who are the

engineers and contractors for lite road, say: "1 he-

work of construction is well advanced, and we con-

sider that when completed this will be the most

lit. .roughly well-built and equipped interurb.au

trie railway with which we are familiar, and we
know of none where the cost of operation, renewals

and repairs will be reduced to as low a point through

substantial construction and equipment as this."

The Professional Spirit.

[From an address to the graduating class of Rensselaer Poly-

technic Institute by Col. H. G. Proul.l

But what is the professional spirit: The hu-

man measures his success by the money profit that

he makes, lie may or he may not have produce.'!

a beautiful article or a useful article: he ra

he may not have added to the health or the hap

of the group of people just around him. Thes«

siderations are second try ; the primary consider

are dividends. Mind. 1 am not ex

1011 or criticising motives: 1 am stating

the other hand, the primary consideration with the

professional man must be the interest oi his

whether that client he a man or a city or ..

lb- can think onl) incidentally of his fees, i

much line professional work mm
most useful to the world 's done without an

ney return whau\ that a

sense of money to come or personal rcwai

present in the mind of Grant in the Wil.

campaign, or "i Roberts when he marched to Kan-
dahar, or of Sampson when
tamed thai magnificent and unprccedenti

n worked for mow Hunk
of the of commonplace men wli

under the impulsi

live without knowing ii. That. 1 think, -

derful. Fortunately for the

race, man is endowed with

{or knowledge, with .

lion of nob',

,lvcd, and ilus spirit n

and the gr<

'he disasters which arr -

yoking.
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DEVELOPMENT OF THE TELEPHONE FIELD.
Twin City Company's New Exchange

Building in Minneapolis.

A handsome new building for the headquarters

and main exchange of the Twin City' Telephone
company in Minneapolis is soon to be erected on
the corner of Third avenue South and Seventh street.

The accompanying illustration, for which the West-
ern Electrician is indebted to the Minneapolis Times,
gives a perspective view of the building from the

architect's drawing.
The building is to be of brick and stone, two

stories in height and with a half-basement. The
frontage on Third avenue will be 96% feet and on
Seventh street 50 feet. The first floor will contain

the offices of the general manager, the treasurer, the

superintendent, the chief electrician, the contract de-
partment, counting room, instrument room, type-

writers' room, vaults and lavatories. The second
floor will be devoted to the operating room and
switchboard, and dining-room, parlor, lockers and
lavatory for the go operators that will be employed
there.

The operating room, which is to be 47 by 72 feet

Telephone Connection Made with the
Steamship Virginia.

The installation of telephones on board vessels

for direct connection with city telephone exchanges
is comparatively new. The plan was first carried out

by the Hamburg-American line last fall at New York,
and it was found to be such a convenience that it

was at once taken up by other transatlantic lines.

The idea is equally well adapted to passenger boats

on the great lakes and has been adopted in Chicago
by the placing of a telephone in the main saloon of the

steamship Virginia, one of the fleet of the Goodrich
Transportation company, plying between Chicago and
Milwaukee. The instrument is connected with the

Chicago Telephone company's service through the

private switchboard in the office of the steamship

company on the dock at the foot of Michigan avenue.

A loose cable from the Virginia's instrument is run

through a port-hole, and the connection with the

private switchboard is made by means of a plug, the

telephone systems of the empire to the automatic
equipments will be then taken up, the instruments
being manufactured by the government's small,
ordnance manufacturers, Ludwig Loewe & Co. of
Berlin, under the Strowger patents. A new set of
dies is now being made in Chicago to send to the
German manufacturers.

Central Union Finances.
The meeting of the directors of the Central Union

Telephone company, called for July 17th, to con-
sider the plans for raising new capital outlined in
President Sabin's circular, has been postponed to
July 31st. It has been stated that 70 per cent, of
the stockholders have signified their willingness to
agree to any one of the three plans proposed by Mr.
Sabin that he may decide is most advisable. Twenty
per cent, of the stockholders have made no answer,
and it is thought that the remaining 10 per cent,
are unwilling to be forced into any plan that will
cost them any more money on their stock.

-! It is believed that the di-

! rectors will decide at the com-
.

ing meeting in what way they

;

will raise the $3,000,000 which
President Sabin has asked to
extend the lines land place
them upon a paying basis.

The three plans proposed by
. Mr. Sabin were that the stock-

I

holders submit to a heavy as-
sessment, or that they loan
the company $3,000,000, or take
at par their pro rata shares
of the stock still in the treas-
ury. It is said that all dis-
satisfied stockholders of the
company can get out whole,
as the stock is now being
bought by the "insiders" at

practically the old prices.

TWIN CITY COMPANY S NEW EXCHANGE BUILDING IN MINNEAPOLIS

in size, will be constructed with all the most modern
scientific improvements. It will be ventilated by a

large electrically driven fan, which will force fresh

air through a spray of water, and then through cot-

ton bags, thereby insuring a steady current of cool

and pure air. The atmosphere of the room will be
changed once every three minutes. In the winter
the air will be heated by steam coils.

The basement, which will be 10 feet in height, will

contain the terminal board, relay racks, motor-gen-
erators, engine and boiler rooms, dynamo room,
chief inspector's room, lavatories, lockers, storage

room and a battery room, which, it is said, will

contain the largest telephone battery in the United
States with the exception of one now being built by
the People's Telephone company in Detroit.

The lockers, both on the second floor and in the

basement will be constructed of expanded metal.

The entire building will be lighted by electricity

and heated by steam. The Keith company of Min-
neapolis is the architect for the new building.

end of the cable being inserted in a jack which is

situated upon the edge of the dock.

A soundproof telephone booth has been placed in

a convenient position in the main saloon of the boat,

and it will now be possible for passengers on the

vessel to call up friends in any part of the city up
to the time of the boat's departure. The Virginia

is the most suitable of the company's boats for the

use of the telephone, it being in Chicago from about

two o'clock every afternoon until nine o'clock in

the evening.

Officials of the Goodrich company believe this

service will be a great convenience to patrons. If

arrangements can be made, the Virginia will be con-

nected to the Milwaukee telephone system when she

is in that city. The steamship Christopher Columbus
may, also, in like manner, be connected with the

city service.

Illinois Telephone Company Secures
Financial Assistance.

A. G. Wheeler, president of the Illinois Telephone

and Telegraph company of Chicago, has arranged, it

is said, for a loan of $5,000,000 to carry on the work
of completing the company's plant in this city. The
loan is to be secured by an issue of five per cent.

gold 30-year bonds. The $5,000,000 stock of the com-
pany is to be trusteed, and the money borrowed is

to be paid over only on vouchers for construction

'lone. No actual work has been done on the

company's system of tunneling for over a year and
a half, the work being delayed, it is said, on account

of the lack of proper drawings, showing the ob-

structions to be met with and the nature of the work
required in the different streets through which the

tunnels are to run. It is announced that these draw-
ings have now been completed at a cost of about

DOO and that, v/ith the financial assistance just

secured, the work of tunneling from five or six drifts

will be actively pushed. The location of the Illinois

company's exchange switchboard has not been se-

lected as yet, but it is asserted that the entire plant
will be in operation by next January.

Strowger Automatic Telephones for Ger-
many.

A contract has just been closed by the German
Postoffice Department with the Strowger Automatic
Telephone company of Chicago for the use of the
Strowger instruments throughout the German em-
pire. The Strowger company has had an experi-
mental automatic exchange of 200 instruments work-
ing in the government offices and departments in

Berlin for over a year. After the installation of
this exchange a private one of about the same capac-
ity was installed to connect the banks and some of
the business firms of Berlin. The German govern-
ment detailed four of its best electricians to examine
the apparatus. Two of these men, one of them being
A. Feyerabend, the head of the German telephone
and telegraph system, came to America and inspected
the factory and facilities of manufacture of the
Strowger company. That the system has met with
their approval is shown by the contract just closed.

Under the terms of this contract the German govern-
ment becomes the exclusive owner of the German
rights to the Strowger patents. The first five ex-
changes will be installed with apparatus made in

the Chicago factory. One of these exchanges will

probably be a general exchange in Berlin. The work
of changing over all the present manually operated

Consolidated and Inter-
ocean Companies

Organized.
The organization of the

Consolidated Telephone, Tele-
graph and Cable company and.
the Inter-ocean Telephone

J

company was completed in

Cleveland last week by the elec-

tion of the same board of di-

rectors and the same officers

for both companies. The di-

rectors are R. M. Parmely, J. H. Fuller, W. H. Price,

Burt G. Hubbell, Luthur Allen, C. H. Stewart, E. G.
Tillotson, H. D. Critchfield, K. F. Gill and John
Sherwin. The directors organized with the follow-

ing-named officers : President, Burt G. Hubbell

;

first vice-president, W. H. Price; second vice-presi-

dent, R. M. Parmely; treasurer, J. H. Fuller. The
secretary will be chosen later on. Mr. Hubbell, who
is a Cleveland man, is president of 24 Independent
telephone companies, most of them located in Penn-
sylvania and New York. These companies represent

a capitalization of over $16,000,000. The general
offices of the company will be located in Cleveland.
The Consolidated company will finance the smaller
companies between Ohio and the East, and the
Inter-ocean will be the long-distance operating com-
pany for the same territory. The Telephone, Tele-
graph and Cable company, of which Judge Thomas
has been chosen president, will develop Boston and
New York and the New England states. Judge
Thomas has been in New York for a few days look-

ing over the ground. .

Lackawanna Railroad to Adopt the Tele-
phone.

Announcement has been made by General Super-
intendent Clarke of the Lackawanna railroad that

in the course of a few months, his system may be
equipped with the telephone for the dispatching of

trains, thus doing away with the telegraph. A sav-
ing of 60 per cent, in the hire of telegraph operators
is expected. Mr. Clarke says that the telephone sys-

tem has been placed on the Morris and Essex branch,
where its use has been very successful, and it is at

present being installed on the Scranton branch. The
telephonic system will be given a thorough trial on
the branch lines, and if it proves successful there, it

will come into general use on the main line from
New York to Buffalo, entirely superseding the tele-

graph.

The Youngblood-Stamper Telephone company of
Benton, 111., has increased its capital stock from
$12,000 to $15,000.
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Indiana Telephone Items.

Argument was heard in the United Stales Court

on July joth in the suit of the Central Union Tele-

phone company against the city of Peru. Three

Mars ago the city authorities gavi tl mpany no-

,,, , to take it! telephone wires and poll "it Broad-

way street, and the company has refused to comply

with the order. The city authorities wished the

poles planted through alleys, and the company con-

tends that if it has to remove the poles from Broad-

way it will have to purchase private right-of-way.

It 'has a franchise which entitles it to the use of

streets and alleys. A decision in the case is ex-

pi cted soon.

The New Telephone Company of Indianapolis

has taken an appeal to the Stale Board of Tax Com-
mis ioners from its assessment in Marion County

foi taxation. It is claimed that the county board of

review ignored the opinion of the attorney-general

and assessed parts of the property of the company,

which, under the opinion, can be assessed only by

the state hoard of tax commissioners.

C. D. M. Cole of New York, general manager of

the American Telephone and Telegraph company,

was before the Indiana Board of Tax Commissioners
.luring the week asking a reduction in the assessment

of the company's property in this state. The com-
pany has 10,985 miles of wire in the state on which

it is assessed $25 a mile. Mr. Cole asked for a

reduction of $5 a mile.

V. A. Geigcr, editor and proprietor of the Churu-
busco Truth, is the only publisher in Indiana who
owns and operates a telephone system in connection

with his newspaper. Churubusco has a population

of a little less than 1,000. It had no telephone ex-

change before Mr. Geiger established one. The sys-

tem grew and now Mr. Geiger can sit at bis desk
and talk over 50 miles of wire. His country cor-

respondents are in constant reach of his office, and
they send in the news and gossip of their neighbor-

hoods without cost to the Truth or to themselves.

The exchange has been such a success that it is earn-

ing a considerable sum each year above all expenses.

Resides giving the newspaper a strong local stand-

ing in the communities reached by the telephone

wires, it enables its editor to gather up the news in

a manner that would do credit to a more pretentious

newspaper. 1'.

Telephone News from the Northwest.

The Luxemberg Telephone company of Luxem-
berg, Wis., has been incorporated, with $1,000 capital

stock.

A telephone line will be extended from Foley to

St. Cloud and Sauk Rapids, Minn., by the Benton
County Telephone company.

B. W. Burnett has sold his telephone exchange
at Springfield, S. D., to D. Niles and I. J. Smith.
The Zenith Telephone company of Duluth, Minn.,

suffered from the cutting of the lead casing for

three of its cables, and charged the deed to the
striking linemen. The deed rendered 200 instru-

ments useless. The strikers indignantly deny that

they have had any hand in the work.
The Wisconsin Telephone company at Kaukauna,

Wis., will connect with the Manitowoc and Western
Telephone company, which has built a line from
Manitowoc to Wrightstown.
Some of the striking linemen of the Duluth Tele-

phone company, Duluth, Minn., have accepted the
company's compromise offer of a nine-hour day, and
have returned to work. The men struck for an
eight-hour day.
The Enterprise Telephone company of Edgerton,

Minn., will extend its wires to Luverne, Minn.
The .Chippewa Valley Telephone company of

Bruce, Wis., has filed articles of incorporation, with
a capital stock of $10,000. The incorporators are
O. E. Pederson, A. L. Arpin, A. Hein and others.

The city engineer of St. Paul has notified the
Northwestern Telephone Exchange company that its

wooden poles must be removed and its wires in the

business section of St. Paul must be placed under-
ground by September 1st. The engineer declares

that if the poles are not removed by that date, he
will have them chopped down and hauled away,
whether they support wires or not.

The Tax Commission of Iowa has completed its

work on telephone and telegraph companies of the
stale. The assessments do not vary materially from
those of last year.

The Inland Telephone company is stringing a large
amount of new cable at Walla Walla, Wash.
The Creston Mutual Telephone company has com-

pleted a line from Creston to Greenfield, Iowa.
The People's Telephone company of Madrid. Iowa,

has filed articles of incorporation, with capital stock
of $10,000. The incorporators arc T. R. Dresser,

J. G. Kenison, F. A. Anderson, W. T. Roberts. S. L.

Miles and John Sandburg.
Tin' Jasper County Mutual Telephone company is

building into Kellogg, Iowa.
The Maxwell Telephone company of Maxwell,

Eowa, has been incorporated, with $5,000 capital stock.

R.

Ohio Telephone Notes.

It is said that the Central Union Telephone com-
pany will establish a sub-station in the Coad block, on
the West Side in Toledo, in order to improve its

service, which has not been giving satisfaction.

The organization of the Home Telephone company
of Jamestown, N. Y., was completed at Warren, Ohio,
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a few days ago, several of the stockholders beim
idents of that place. The capital slock is $200,000.

Itilcs Vantrot, C. B. Selby, i 1 h and C. K.

Devoe of Warren and P 1 Hoyt, M. M. Skiff and

E. P. Putnam an inl n ted The chartci

company the right to build systems at J mi

Lakcwood, Celeron, Falconer, Mayviile, Sinclairvillc,

Frcwsburg.
I

ml Cattaraugus, in New Y'ork,

and Sugar tjrove and Corry, Pa.
A committee of the Ohio Telephone association,

consisting of Edward Kibler. II. M. Daugherty,
Frank A. Davis and II. D. Critchfield, appeared be-

fore the State Board of Appraisers and Assessors
last week and made arguments for uniformity of
tax valuation of telephone properties. The Board
of Appraisers consists of State Auditor Guilbert.

Attorney-general Sheets and State Treasurer I. I:.

Cameron. The board will take the matter up this

week.
Treasurer Gibson of Hamilton County has brought

suit against the American Bell Telephone company
to collect $47,728.79, alleged to be due as back taxes

on the instruments used by the City and Suburban
Telegraph and Telephone association, and never re-

turned for taxation. The amount is for six years
back.
A movement is on foot to organize a long-distance

Independent telephone company in Kentucky, and
the prospects for its consummation are said to be
very good. There are a number of Independent ex-

changes in that state, and a long-distance service

is needed. It is probable that when it is inaugurated
the lines will connect with the Ohio lines at Cincin-

nati.

A committee of the Cincinnati Chamber of Com-
merce is investigating the advisability of establishing

an Independent system of telephones in that city.

The City and Suburban company, using Bell appli-

ances, is largely owned by Cincinnati people, and
for that reason it has been a hard matter to establish

another plant there. However, it is not unlikely

that a franchise to some Independent company will

be recommended to the city by the Chamber of Com-
merce. It is said that -other cities have been cutting

in on Cincinnati trade to a considerable extent be-

cause of the fact that the Queen City is connected
with no other Independent lines. C.

Progress in Missouri.

The Versailles Telephone company has just com-
pleted its exchange in Versailles, Mo., with 101 tele-

phones in operation and orders for more coming in.

J. H. Goodwin of Bunceton, Mo., who purchased
a part of the lines sold by the Standard Telephone
company, will rebuild that part lying between Tipton
and Boonville with metallic circuits. This will give

the exchanges at California, Tipton, Versailles and
Bunceton toll connections with about 50 towns in

the northern part of the state.

The Jackson Telephone company, Jackson, Mo.,
is rebuilding its exchange there, preparatory to mov-
ing into its new offices in the Bank building. It

will also install -a new 300-drop switchboard.
The Independent exchanges in Jefferson City and

Sedalia are among the most prosperous in the coun-
try, regardless of the fact that they have Bell com-
petition. Both exchanges are unable to place tele-

phones as fast as the orders come in. M.

Indiana Mutual Telephone Association.

The annual meeting of the Indiana Mutual Tele-
phone association will be held in Lafayette, Ind., on
July 29th and 30th. Papers and discussions upon
subjects of much interest to telephone people are

on the programme. Displays will be made by lead-

ing telephone manufacturers and a programme for

the entertainment of the delegates is being prepared
by the Sterling Electric company of Lafayette. Ar-
rangements have been made with the Central Pas-
senger association for 1 1-3 fare for the round trip,

and reduced rates have been obtained at the Lalir

House, which is the association's headquarters.

New Exchanges in Kentucky.

Barber & Brailey have completed an Independent
telephone plant at Lancaster, Ky., and arc now build-

ing one at Louisville. The development of the Inde-
pendent movement in Kentucky is becoming more
important all the time, and it will not be long until

the state will become an important factor in con-
nection with Ohio and the other neighboring states.

GENERAL TELEPHONE NEWS.
The Southern Bell Telephone company is rebuild-

ing its system in Opelika. Ala.

The Charleston Telephone company of Charleston.

111., is remodeling and rebuilding its plant, doubling
its cable facilities and putting in an entire exchange
equipment.

The Erie Telephone company reports a nel

of 1.471 subscribers in June and a nel gain of
from January 1st to June 30th. compared with last

year. The total number of subscribers com
on June 50th was 151,015. and 2,961 were awaiting
connectii m.

The Independent company of Crawfordsville, Ind..

has been very successful since it began business
live years ago. At ibis time 11 is said to be adding
new subscribers at the rate of 100 a month An
order for additional Sterling equipment «
placed by the company.
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New American Central-energy Tele-
phone.

In designing the No. 34 central-energy telephone,
herewith illustrated, it has been the .mcr-
ican Electric Telephone company of Chic .

combine in it all the desirable and neccssar;
electrically and mechanically, to make :'

perfect as possible. The telephone is very coi

and yet has conveniently arranged all tl

parts of a larger model. It is eq th the
new gold-electrode transmitter and cordless arm.
This transmitter is said to be th: in

made; it has fine articulation and will transmit
clearly and distinctly over the longest lil

The receiver is of the American-Samson tj

and attractive

and has a hard-rubber
shell containing a double-
pole horseshoe magnet
made of high-grade mag-
net steel. A nickeled
transmitter containing
shell carries the m
and coils, insuring a
positively locked adjust-
ment.
There are no binding

posts, connection being
made directly by means
of german-silver clamps
on a fiber block. The
new long-lever, self-con-
tained switch hook is

mounted in a metal base,
making it practically im-
possible to get out of
adjustment. There is no
connection through the
mainspring or lever
joint, the spring acting

switching device. All moving con-

NEW AMERICAN CENTRAL-
ENERGY TELEPHONE.

merely as
tacts are tipped with platinum to insure perfect
connection. Two cells of improved dry' battery,

which have a long life and high constant electro-

motive force, are furnished. By removing a single

retaining screw the front of the telephone can be
swung on hinges and the interior exposed for in-

spection or repair, if any should ever be necessary.
The case is highly ornamented and is furnished in

any desired wood, antique oak being most generally
used.

TELEPHONE MEN.
Judge James M. Thomas was formally elected

president of the Telephone, Telegraph and Cable
company at the meeting of directors in New Y'ork on
July 9th.

Leroy De Wolf Kellogg, son of Mr. and Mrs.
Milo G. Kellogg, No. 135 Forty-seventh street, Chi-
cago, will be married to Miss Elsie Neel, daughter
of Mrs. V. Neel Park. No. 157 Forty-seventh -

Chicago, Tuesday. July 23d, at 8 130 p. m.. at the

home of the bride. Mr. Kellogg is associated with.

his father in the Kellogg Switchboard and Supply
company.

It has been decided that Maxime Reber shall suc-
ceed to Judge J. M. Thomas as manager of the
United States Telephone company of Cleveland. Mr.
Reber is manager of the Federal Telephone com-
pany and consulting engineer for all the Independent
interests centering in Cleveland. The interests of
all the companies are so interwoven that Mr. Reber
will be able to assume his new duties, in addition
to his old ones, without difficulty.

MANUFACTURERS AND DEALERS.
The Electric Appliance company of Chicago is

putting out a new dry battery, which it has named the

Eaco. For telephone use and on other heavy work,
and where very' hard service is required, this bat-

tery is especially recommended by the manufacturer.

The Western Electrical Supply company ol S
Louis, which is exclusive territorial agent for the
Western Telephone Construction company,
that its telephone department is crowded with or-

ders, and that it has been meeting with unusual
success with its new central-battery system. The
company has been very successful with this -

in small exchanges, and states that wherever it has
been installed ii has given entire -n in

every way. The Western Electrical Supply com-
pany has recently gotten out a set of bulletin

-

ering a number of entirely new telephone devices
which will be mailed upon application.

At the recent annua! meeting of the stockholders
of the Standard Telephone and Electric company of
Madison. Wis., the capital stock of the company was
fixed at $300,000, and the following-named
were elected: President. Thomas H. G
waukce, attorney for tin ral Railway
company; vice-president and general ma
Hutchinson of Weyauwega, Wis
Independent Telephone

try ami treasure:

A :s. These three office!

live board. The busini
he in a prosperous condition, and the ne
will spare no pains or It

lUtput and to increase the bu
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Technical Education in Europe. 1

By John M. Bark.

The education of the European engineer begins

much earlier than is the custom with us and the pri-

mary schools are in many respects superior to ours.

'J he primary teachers are for the most part men
of a high degree of intelligence, and consecrate their

lives to their profession. From the start the chil-

dren are led to take an active interest in their work,

not that this implies any lack of discipline, for, if

anything, the discipline in the European primary

schools is more rigid than in our own- The studies

are made real, however, and anyone who has read the

little monologues in the German reader on plant life

or rocks, or on similar subjects, cannot but be im-
pressed by the beautifully clear and simple manner
in which the matter is treated. Thus we see that the

best teachers and the best writers devote themselves

to the children and arouse in them the spirit of in-

vestigation which will be so useful to them in after

life. The Europeans seem to be of the opinion that

nothing is too good for the scholars in the way of

solid early preparation, an opinion with which the

writer heartily, agrees.

As a consequence of this training the students en-

ter the "Gymnasium"' which corresponds to our high
school, with an interest in their work and with an
accurate conception of the meaning of the simpler
physical laws. The training in the high school is

quite severe, and the work in mathematics is espe-

cially good. In fact, the graduates have a working
knowledge of the integral and differential calculus,

and what is of greater value, they have a good
physical conception of the idea involved. When we
consider that this is rather more than can be said

of our average college graduate, we may at once
appreciate that here is one department of our edu-
cational system which suffers by comparison.
Whether the better grasp be due to a greater amount
of time spent upon the subject or to better methods
of instruction, the writer is unable to say, but the
fact remains that to these youngsters the calculus
is like a tool ready to be used, and used correctly,

when needed. Each operation means something real,

has a physical significance. The writer feels fairly

safe in saying that to the average American student
the physical significance has to do with the weary
hours spent in carving integral signs, or the laboi

involved m carrying the textbook to and from classes.

As time permitted, the writer attended some lecturer

upon this subject in Zurich, and they were in the
nature of revelations. Xhe application to phvsic.^
laws was constantly referred to, every point gon^
over in detail and made perfectly clear. As a resu.L

of the Gymnasium training the students entering

the German university have the advantage of the

best possible training in mathematics, and the first

year is devoted largely to review, though some highei

work is taken up.

The university^ course does not differ materially

from our own. The same general subjects are takei,

up, but the mathematical treatment is very complete,
and very much more generally employed than in our
engineering institutions. The students are well in

position to grasp the work when treated in this

manner, and the method has in its favor thorough-
ness and elegance. The work is all given in the

form of lectures with written reviews at certain

intervals. The lectures are written up at night, and
the time required of the student is about the same
as under the textbook system.

At the end of the sophomore year, in addition to

the regular semestral examinations, is held a so-called

iibergang examination, which covers all of the work
taken up during the first two years, and students
who are successful in this examination are eligible

to the work of the last two years. The semestral
examinations continue through the last two years,

and before a degree is conferred the student is

obliged to pass a final examination covering the

lour years' work. The examination is partly written

and partly oral, and is generally quite severe.

The lecture rooms are about what one might ex-

pect, with the seats rising in tiers from the profes-
sor's lecture table, and the front wall being covered
with blackboards. About 10 minutes before the lec-

ture begins the students begin to file in with their

black O'lcioth-covered note-books and portable ink-

wells, for the fountain pen has not yet come into

among the students. Each man has
his regular seat, which he reserves at the beginning
of each semester. As the professor enters the stu-

and remain standing till he has reached
his lecture tabic. They then resume their seats, and

ily, for tli'; professor has much to

rapidly. The lectures arc very com-
plete, and no idered too trivial to be
fully '

1 'en a subject is treated in three

lir different way-, and no pains are spared to

"yject perfectly clear.

iportant adjunct to

. and here the ght out in the

lecture; aken up in detail. The writer was
the amount of time that the prof

supervising the

.small amor: - the rapidity with

which It the ..

well. ; andimrly, lb-: til

fact explain:

i
. dati

for our motto. "Time
The

instructors in the laboratories are generally men
studying for a higher degree, and, as a class, were
quite efficient.

The doctor's degree seems to be highly valued
on the other side, and at all institutions of impor-
tance may be found quite a number of students doing
their "doctor arbeit." The arbeit is similar to our
theses, and for the American student at least, whose
time abroad is limited, rarely pays, when one con-
siders the amount of time involved.
Engineering societies among the students are very

much in vogue in Europe, and are attended regularly
by both students and professors. Papers are read
and discussed, technical information exchanged, and
the students and professors brought into close con-
tact. A custom exists in Munich which the writer
thought excellent. Every Saturday afternoon the
students and professors meet, and the students are
at liberty to ask questions on any subject connected
with their work. Here are brought up all sorts of
riddles pertaining to the theory, practice, or to the
current technical literature, and, in a word, here the
student may have discussed any point which has
proven especially difficult. Here, as in the classroom,
the discussion is very thorough, every phase of the
subject being considered. All of the faculty, so far

as the discussion comes within their province, speak
—the chemist, the physicist, the mathematical the-

orist, and the practical man all take part in the dis-

cussion and, as may be imagined, some conclusion
is generally reached before the discussion closes.

Engineering trips are made during the semester
to the factories and plants in the neighborhood of

the school, and during the spring vacation a longer
trip is made. This trip last year was to the expo-
sition at Paris, and the details were quite like our
inspection trips. Each professor took with him a

the character of training best suited to make a suc-
cessful European engineer would meet American re-
quirements. There are some differences, however,
which the most casual observer cannot but notice.
and these the writer gives without comment:

First—A much better preparatory training than
we find in America.
Second—The slow, methodical character of the

German student, with an entire absence of our im-
patience in arriving at results, making a longer and
perhaps more thorough treatment possible.
Third—A much more mathematical treatment of

engineering subjects, and
Fourth—A much closer relation between faculty

and the student body than in America.
The European countries are most liberal, so far

as education goes, and many of their best thinkers
have devoted themselves to the solution of the edu-
cational problem, and the writer feels that whatever
the faults of the European system, when one con-
siders the many celebrated names among the gradu-
ates of European schools one cannot but feel that
the European system at least needs no apology.

Hydraulic Equipment at Truckee River
Plant.

At the plant of the Truckee River General Elec-
tric company, near Floriston, Cal., are installed
two pairs of 27-inch McCormick turbines, each di-

rectly connected to a 750-knowatt, 500-volt, three-
phase Westinghouse alternator. In the accompany-
ing illustration Is shown one of these waterwheel
units. Each pair of turbines is mounted in an iron
case, on a horizontal shaft and will develop 1,400
horsepower with 400 revolutions a minute when oper-

HYJDKAULIC EQUIPMENT AT TRUCKEE RIVER PLANT.

certain number of students, and. together they in-

spected the various exhibits and discussed them in

detail.

A word regarding the faculty may not be amiss.
The writer .had heard so much about their peculiari-

ties that he had grave apprehensions as to his re-

ception. He found, however, that they were a very
superior class of men in every way, and well able

to command the respect of their students. They
certainly treated the writer with the utmost consid-
eration and did all in their power to make his stay
abroad a pleasant and profitable one. They are much
interested in America, and seem to be anxious to

visit our country, and the writer's only hope is that

if they do, they may receive all the kindly considera-
tion and hospitality that they show the American
student abroad.
Tin student life has not been touched upon in

this article, for the reason that, to do the subject

justice, would lead us too far. Suffice it to say that

the student life abroad is quite as interesting,

though, as might be expected, entirely different from
our own. The writer is of the opinion that the av-
erage American student better appreciates the respon-
sibilities of his position and devotes more time to

ork than is customary on the other side.

The writer is often asked : "Are the European
technical schools better than our own?" It is hope-

to enter into a discussion upon this point. There
an o many conditions which are foreign to ns
affecting the character of the technical schools in

Kiirop.' that to discuss this matter intelligently would
involve an immense amounl of study, Food, climate.

;ocial and trade conditions and, above all. the char-
acter of the European people are all prominent fac-

11 the problem. It is by no means certain that

ating under a head of S4 feet. The extra pressure
upon the wheel case and supply pipes caused by the

heavy changes of load is taken care of by a Ludlow
valve, which works in connection with a Lombard
waterwheel governor, to control the speed of the tur-
bines. A 15-inch McCormick turbine in an iron case
on a horizontal shaft is direct-connected to the ex-
citer. The waterwheel equipment was built by the

S. Morgan Smith company of York, Pa. The power
generated at the plant is transmitted at 22,000 volts

a distance of 33 miles to the Comstock mines in

Nevada, where it is used for pumping water and
operating mining machinery.

Practices What It Preaches.

That the Western Electric company of Chicago
practices what it preaches is shown by a walk-

through the company's extensive offices and the
different departments of its shops. In the effort to

keep those in its employment cool and comfortable
during the hot weather, the company has provided
its different departments with a sufficient number
of fan motors to keep the air in constant circulation.

In several of the offices fan motors are arranged
around the wall, and one is to be found on each
desk of the larger offices. An order has recently

gone through which gives each stenographer an
electric fan.

The Philadelphia traction ordinances which were
recently granted under very peculiar circumstances
require that the conduit system of electric railways
shall be employed. This will make Philadelphia the

third American city to adopt this system, Wash-
ington and New York being now provided with it.
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Crowclus Electric Automobile.
Among the many new electric : mobiles re-

cently broughl i" public notice is oni for which

many new features are claimed. This vehicle, of

which illustrations are here given, is manufactured

bj the Crowdus Automobile company of Chicago,

which operates under the patents of \\ V Crowdus,

who has devoted his time iince 1895 to the perfecting

of his machine. The company is al present building

but two styles of carriages, both of the runabout

type. One of these is said to be capable of running

50 miles "n :i single charge, and the other, it is as-
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im hi . are u cd I hi • arriagc 1 al so equipped with

I, ad bcal voll and ammcti 1 and also with a 1

1

on recording wattmi ci ; instrumcnl

end 1 ni the from curve of the box and are

quicklj 1 wo cli ctric lamps, operated by

mean of push buttons, arc Id >n each side

of tin- vehicle. There is said i" be n

the operation of thi automobili ept a slight hum
of the armature in the magm tii Hi Id in

only noticed on the two highc I
pi

1
d

Mr. Crowdus is authority for the itatement that

his company will remodel and equip the 120 delivery

The Transmission of Current at High
Potential in New York C

In America, the 1

three-wire system. 'I

adapted to misccllanc

ork. The

sctted, is capable of making the remarkable record

of 100 miles on one charge.

The operating mechanism of the carriage is con-

trolled by a single lever, through the medium of

which, live speeds can he obtained, varying from

three to upward of 20 miles an hour, with the same

number of speeds in the reverse direction. The
varying speeds are indicated on a band around the

lower part of the controller handle. An electric

brake is operated through the controlling lever and.

instead of requiring electrical current to check the

carriage, utilizes the inertia of the carriage to make

current, which recharges the batteries. There is in

addition to this a double-acting band brake which

is operated by foot pressure. This brake acts upon

the rear wheels, which are keyed to the driving axle.

through the medium of the drum of the differential

gear. I In' electric-brake feature also permits the re-

charging of the batteries when the vehicle is coasting

or when it is quickly brought from a high to a low

speed.

The motor is suspended by means of a hinge

joint I" the rear axle at the hack, while the front

is ioined to the side bars and from the X-lruss of

the frame. The power is transmitted by means of

.1 45-degrec spiral gear, which permits either gear

,.r pinion to act as the driver. The gear is encased

Pis- i.

and runs in graphite grease. The motor, which is

of the series-wound shunt type, weighs but 97 pounds

.mil under brake lest, is said to show _'
1 horsepowi r,

giving an efficiency of 83 per cent. It will stand

.1 heavy overload, thus furnishing great power. It is

reported that the carriages will lake a _'o per cent.

grade al a speed of eighl miles an hour.

The batteries for the 50-mile vehicle are of the

lead-plate type, and are contained in four trays of 11

cells each, weighing aboul is
;;

i pounds per cell, ami

discharging 1; amperes for four hours, with an av-

erage voltage at discharge of two volts. The bat-

tery for the roo-mile rig is made tip of four trays.

containing 10 cells each, the weight of each being

about i-' pounds. When these I rays are pushed
nun position in the bed of the carnage they make
their own connections automatically.

Thirty-inch wire wheels, equipped with ball bear-

ings and tilted with tires of any size up lo 2Vj

CROWDUS ELECTRIC AUTOMOBILE

wagons owned by Siegel, Cooper & Co. of Chicago
to be operated as automobiles. Frank H. Cooper,

of the department store mentioned, is the president of

the Crowdus Automobile company. It is expected

that the work of equipping the delivery wagons will

be completed by fall.

Large Electric Sign in Detroit.

' An electric sign has been erected by the Hershey
Chocolate company of New York on the roof of the

O'Brien Grocery company's four-story* building in

Detroit. Mich., that is one of the largest electric

signs in the country, and perhaps the very largest.

The sign, which is illustrated in Fig. 1, faces down-
Woodward avenue and can be plainly read at a
great distance. The length of this sign is 83 feet

and the height 38 feet. In the top word "Hershey's"
the letters are six feet high. The other letters are
in three smaller sizes ; i. e.. four feet, 2 1

g feet and
three feet.

In the construction of the sign the frame was
made of 2%-inch angle iron guyed by wdre cables.

At the back the frame is braced with angle irons.

connection with lighting is recognized by all. and as

there are in the market a so« or more mak
direct-current motors, each manufacturer is there-

fore an agent of the light and power company.
The system requires sub-stations at frequent in-

tervals, determined by the relative

sion-system loss in same and station equipment
steam stations, they have less economy than central

stations, and are sometimes placed where they arc-

somewhat objectionable to residents.

The perfection of the rotary converter has

a great factor in the ability to meet the de-

generate power in a large central station 1

with advantage to coal and water. With the revolv-

ing-field generator came the ability to generate cur-

rent directly at high potential. It was thus rendered
possible to do away with step-up transformers
all ordinary potentials and transmissions. Ac
panying this advance was the development >^i switch-

ing and safety devices for high potentials.

Thus we have in outlini perfected system,

namely, the generation of current in one larg

tion, favorably located, its transmis! '--sta-

tions, and local distribution from each such center.

In Xew York the above - also adopt

LARGE ELECTRIC SIGN IN DETROIT.

The letters are of the groove type, the lamps being
placed in grooves. This construction confines the
light i" ill- grooves and sharpens the outline of the
letters, The sign is operated—thai is. flashed on and
-al, one word at a lime, and then all words a: once

—

by an original Reynolds flasher and a 1.. 1. time
switch and clock winch : s entirely automatic ami
self-winding, rhere is a waterproof cabinet built

at the center of the sign in the flasher, time
switch, cntotits. etc. The sign was erected by the
A. & W. Electric Sign company of Cleveland
ami there are about 1,200 incandescent lamps used
in us construction,

Tin- type of controlling 1 used, known as

the original Reynolds dasher, was built by the
Reynolds Electric company of Chicago ami is illus-

trated in Fig j. Tin- apparatus is said i" exercise
a pcrfi-ci ami automatic control of the current li

is .1 compact, well-buill device and can he easily-

operated bj anyone. It is driven cither by a 12-

inch-electric-fan motor water
ni "i"i \ flasher of this type, which -

FJR. 2. Flashing Apps

power, that is. railway work, as well

combined lighting ami 1

The blast River w York It

lected for the sites ••! the f

building. These hirty-ninth -

New York Gas and Electric Light. Heal
civ

: Seventy-fifth street, M.
railroad : Ninety
railway, and at the northern lire

Island, near Spuyten i

'

id station. In all of

I ill

tiansmission volt:

the three phase. -

The Third avenue si

the Xew York Gi

hattan at II

will be in thrcc-c
t hree-inch duel in three systems.

1. Read bets -Ml Electric I lion ai

NY.. May :i. 1901.
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in the case of the Manhattan. In each system, also,

the transmission will be to sub-stations, with step-

down transformers and rotary converters. The po-

tential of the outers of the Edison three-wire sys-

tem is 270 volts' nominal, and for the railway work,

<;5o to 600 volts.

The frequency of 25 cycles admits of satisfactory

design in the rotary converter, which is one of the

essentials of the system. Low frequency is also

preferable, as all the generators are direct-connected

to Corliss type engines. On the other hand, it does

not admit of successful lighting in either incan-

descent or arc, with the possible exception of the

street series incandescent lighting.

The above shows the points in common to all

stations. We will, however, now speak particularly

of the largest station, that of the New York Gas

company. Before going to the description of the

central station—which, by the way, will have the

largest capacity of any in the world, and more than

the completed 20-wheel plant of the Cataract Power

company at Niagara—it is well to state that the

whole system now being installed was planned sev-

eral years ago.
.

As early as 1896, the Edison company installed

motor-generators in a cellar, at the corner of Fifth

avenue and Seventy-second street. These were 240-

kilowatt, synchronous, two-phase motors, direct-con-

nected at either end to 100-kilowatt, 135-volt, Edi-

son, bipolar generators. This was the first step in

New York city in the development of the present

sub-station employing rotary converters. In 1898

two-phase. 200-kilowatt, rotary converters were in-

stalled in the Eighty-third street station, and later,

in that same year, three-phase, rotary converters

were placed in the Duane street and Thirty-ninth

street stations, so that energy could be transferred

at 6,600 volts, alternating between the districts. The

efficiency, transmitting 1,000 kilowatts, the full load

of a rotary, from the direct-current switchboard at

one generating station, including all transformer

and line loss, to the direct-current switchboard at

the receiving station, is 81 per cent. This shows the

practical economy of a flexible system-

By this means the Duane street station, which is

situated at the southerly end of the island, can fol-

low the load as it moves uptown with the people

as they go from business to their homes, and then

to the stores and theaters. A very high load factor

is thus obtained throughout the year.

The waterside station occupies the block between

Thirty-eighth and Thirty-ninth streets on First av-

enue, down to the East River. It is situated at

nearly the geographical center of distribution. The
area covered measures 272 feet by 197 feet, so that

with its ultimate capacity of 125,000 horsepower,

they will have a horsepower for every 0.43 square

foot, and in this respect will have not only the

largest station, but also the most economical of

space. .

The equipment will be 16 direct-connected units.

The engines will be 5,200 horsepower at most eco-

nomical cut-off, and will have a maximum capacity

of 8.000 horsepower. They will be vertical, three-

cylinder, compound-condensing, taking steam at from

175 to 200 pounds. The generators will be 3,500 to

4,500 kilowatts at 6,600 volts, and will have a regu-

lation of eight per cent., and on short-circuit will

give about three times full-load current. These

characteristics of regulation and high self-induction

insure smooth running and good synchronizing abil-

ity.

Steam will be supplied from 56 water-tube boil-

ers, 650 horsepower each. Each boiler will be

equipped with mechanical stokers. The boilers will

occupy two floors of the boiler house, the coal

bunker, with a storage capacity of, approximately,

10,000 tons, being located immediately above the

boilers. There will be four steel stacks, about 200

feet high and of 19 feet internal diameter. These

will be supplemented by fan blowers for forced

draft. Condensing water for the engines will be

supplied from East River, through a main exterior

intake tunnel 10 feet in diameter. This tunnel will

be divided at the building line into two eight-foot

tunnels, which will run under the two rows of en-

gines. The discharge tunnel will be placed just

above the intake tunnel.

The switchboard will be distributed in galleries.

Single-conductor cables will be led out from ducts

in the foundations of the generators, and will go

to electrically operated oil switches situated on the

first gallery. From there cables will go to the

selector air switches on the top gallery. These. se-

lector switches will be operated by hand, and are

to be used as a safety in an emergency, when the

oil switch fails to act. As there will be 16 units,

so there will be 16 banks of oil switches. In between

each group of three oil switches, one for each phase,

will be the transformers for the instruments, volt-

meters and ammeters.
On the top gallery the grouping of the switch-

boards will be such that it will be physically pos-

sible for one man to control the entire situation,

urse, two men will be on duty at all times,

as a matter of practical operation, but it is interest-

ing to note that the switches will be so grouped with

their instruments that one man can handle the

situation. The governing control of each engine

will be manipulated also from this point, :

will be able to vary the cut-off from 20 per cent, to

45 per cent., or the speed 2% ;
ich way

from normal.
The cables for the transmission are lead-covered,

three-conductor, and of 250,000 circular mils. At
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first only rubber was used, but this last season paper

was tried, so that now it is about equally divided,

there being about 25 miles of each. In the rubber

cable each conductor is insulated with six thirty-

seconds of an inch rubber insulating wall. The
three conductors are then laid with jute and
made into a cable of circular section, and
another jacket of rubber put on, four thirty-seconds

of an inch in thickness. The rubber compound is

30 per cent, pure Para. The lead is one-eighth-

inch thick, three per cent, tin, but with no outside

coating of tin. This gives a cable 2% inches outside

diameter, and the experience from laying 50 miles

of cable would indicate that this is the largest prac-

tical cable that can be installed in a commercial
three-inch duct. The insulation resistance required

on the rubber cable was 1,000 megohms per mile,

measured either between conductors or between
conductor and lead. The completed cable was tested

to 20,000 volts in the ducts.

The paper cable was similar, but with two thirty-

seconds inch more insulation in the outer jacket,

making 12 thirty-seconds-inch insulating wall in all

directions. Insulation resistance required on this

was 400 megohms per mile. The paper cable meas-
ured 2 n-16 inches outside diameter, and
although it has all been installed, yet it was done
with difficulty, and one would not advise attempting
it again, as it was a great mechanical strain on the
cable. The natural question in the minds of many
is. Which is better? It is proper to say that satis-

faction has been obtained with both.

The number of conductors at present installed is

such that at no point in the system is there more
than five per cent, actual drop in any feeder. As
40.000 feet is the longest, it happens that the five

per cent, limit on drop at that distance is reached
at the maximum ampere capacity of the cable, which
is about 225 amperes, or a little over 2,250 kilowatts.

This gives a little over two watts per duct foot,

which is also a limit in subway work. Were there
a larger number of ducts in one trench, even two
watts per duct foot could not be allowed.

Cables are allowed sufficient slack to be carefully

racked on the sides of the manholes. The outside
of the cables is wrapped with asbestos and steel

tape, so that, in the event of one cable failing, it

will not melt the lead and insulation off its neigh-
boring cables. This covering, complete, costs about

$5 per cable per manhole.
At the sub-stations the cables go to marble switch-

boards, each circuit being separated by septums from
its neighbor. Each circuit is provided with safety

devices. The switchboard cables lead to the air-

blast transformers, which are connected in to give
a double delta, or six-phase relation on the sec-

ondary.
The rotaries are six-phase, as it is agreed that

their action is better. There is less armature heat-
ing, and the amperage led into each collector ring
is reduced. Between the statics and the rotary are
the induction regulators. These regulators have
about 13 per cent, of the capacity of the rotary, as
a potential regulation of 30 volts is required either

way of normal, which is 270. Only two sizes of
rotaries are used, 500-kilowatt and 1,000-kilowatt.

An interesting feature of the entire system is that

all translating devices are in multiple ; that is, all

rotaries, in whatever location, are in multiple on
the alternating-current side with the generators at

the central station and with every other rotary in

the sub-station. On the direct-current side every
rotary is in multiple with every other rotary, direct-

current generator or storage battery.

By means of the field rheostat all rotaries are
operated at minimum input, which gives a power
factor of one to the system. Floating on the system
in almost all of the rotary and sub-stations are

storage batteries. The most common unit is one of

150 cells, having a capacity of 2,000 amperes' dis-

charge for one hour. The completeness of the sys-

tem is shown by the uniformity of potential and
continuity of service. It is considerably over 10

years since there has been an interruption of service.
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241 pounds ($82,508) of sheet mica in 1900, against

97,586 pounds ($76,926; in 1899. The production
of scrap mica was 5,417 short tons ($42,889;, against

6,917 pounds ($50,956;, the values of scrap mica
being reckoned for the product before grinding.
Practically the entire production of mica is made in

South Dakota, New Hampshire, North Carolina and
Nevada.

CORRESPONDENCE.

Mineral Products of the United States.

In Volume IX. of "The Mineral Industry" are

given tables and supplements which show the min-
eral productions of the United States for 1900, as

compared with that for 1899. The production of alum-
inum in 1900, as given in the Engineering and Mining
Journal, was 7,150,000 pounds, valued at $2,288,000, as

against 6,500,000 pounds, valued at $2,112,500 in

1899. The high price of copper during 1900^ was
a factor in increasing the consumption of aluminum.
The production of copper increased from 581,319,091

pounds ($100,916,994) to 600,832,505 pounds ($97.-

755,449). The main increase was in Montana, Utah
and California. Arizona and Lake Superior copper

,

fell off somewhat. During 1900 there was a pro-

duction of 173 troy ounces ($3,114) of platinuin

from domestic ores, but no metal was recovered in

the previous year. The value of bar platinum at

New York in 1900 ranged from $1775 to $18.20 per

ounce. The production of quicksilver decreased to

27,855 flasks ($1,288,851) from 28,879. flasks ($I. T 55.-

[60) in [809, notwithstanding the high prices and
the reopening of many old mines. Texas contrib-

uted 1,700 flasks to the total. The production of

zinc in 1900 was 123,231 short tons ($10,819,682),

against 129,675 short tons ($14,912,625) in 1899.

The average price of spelter in New York in 1900

decreased to 4.39 cents per pound, against 5.75 cents

per pound in 1899. There was a production of 127,-

New York Notes.

New York, July 13.—Work will be begun before
long on the unfinished section of the North River
tunnel about 1,000 feet from the Manhattan River
front. Instead of running two lines of narrow cars
through the single tunnel now built under the river
for a distance of over 4,000 feet,, it is contemplated
to build a second tunnel the size of the present one
through which may be run cars as large as those
now operated by the Metropolitan railway on Broad-
way. It is estimated that the work will cost about
$675 a running foot, or about $5,000,000. This in-
cludes the laying of the railroad and provides for
the equipment of the cars. When completed the
line will extend from the station of the trunk-line
road in Jersey City and Hoboken under the North
River, coming to the surface at Morton street in
New York, and it will ultimately be connected with
the new underground rapid-transit line in Manhattan.
The Metropolitan Street Railway company sus-

pended the running of cars on the Fourth avenue
line below Eighteenth street early on the morning
of July 10th, and 200 trackmen were set to work
between Fourteenth and Eighteenth streets, putting
in the connections so that cars could be run over
the temporary tracks that have been laid on the east
side of Fourth avenue, between Fourteenth and
Eighteenth streets. These temporary tracks were
built in order to give the rapid-transit-subway con-
tractors a better chance to carry on the difficult
construction work at Union Square.

Corporation Counsel Whalen says that the Nassau
Railroad company of Brooklyn has the right to build
a street railway on Union street. Mr. Whalen has
advised Commissioner Keating of the Department
of Highways that he is obliged to grant the com-
pany a permit to erect poles, lay tracks and run cars
on the street in question. Since 1893, when the
company got its franchise, it has never been able to
obtain the consent of a sufficient number of prop-
erty owners to permit it to lay tracks. The proposed
new line will run from Hamilton Ferry up LTnion
street to Prospect Park and crossing the Park Circle
will connect with the company's line for East New
York and New Lots.
Rapid transit from the Borough of the Bronx

and points in Westchester County is promised by the
New York and Portchester Railway company. The
representatives of the new corporation promise to
carry passengers from Portchester, which is on the
Connecticut state line, to the City Hall, in Manhat-
tan, a distance of 25 miles, in 54 minutes and at one-
third the cost of the current rates. The railway,
which will be constructed almost entirely on private
property, will have four tracks, and motive power
will be furnished by the third-rail system. Two of
the tracks will be used for express trains and two
for local, and only passengers will be carried. The
company expects to run 200 trains daily. M. L. G.

New England News.
Boston, July 12.—Paul Winsor, recently chief of

the electrical department of the Boston Elevated
Railway company, has been appointed special as-

sistant to Vice-president Sergeant, under whom he
will be chief of the elevated division. Superintend-
ent Neff's duties were so arduous that his doctor
ordered him to take a two weeks' vacation for rest

and recuperation. He was on duty much the greater

portion of day and night during the first few weeks
of the operating of the elevated system.

The Boston and Maiden combined mail and pas-

senger electric car is now in service. It carries 12

passengers. It will stop for passengers only at

points where mail matter is to be collected or de-

livered.

The New England Electric Vehicle and Trans-
portation company has sold all of its property in this

city. Its assessed value is $184,000, and there is a

tax of $80,000 on the buildings and land. The pur-

chase price has not been made public, but it is

stated that it was in excess of the total taxed value.

A fire in Colebrook, N. H., on July 8th, burned
the central telephone office and destroyed telegraphic

connection with other towns, so that aid could not

be summoned. The fire-fighting service of the vil-

lage was defective, and the flames inflicted a loss

of $150,000.

The Boston Chamber of Commerce and the New
York Maritime Exchange have been corresponding

regarding the feasibility of establishing a wireless-

telegraph station on the eastern coast, to be used
in communicating with vessels. It is thought that

1 he station will be located a little southeast of Sable

Island, where communication can be established with

ocean steamships bound both to New York and Bos-
ton—their courses separating there. This would al-

low the reporting of a vessel in Boston some 12

hours before it reaches Boston light at the entrance

to the harbor.

Thomas M. Rogers, president of the Worcester
("Mass.) Electric Light company, died in that city
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on July oth from the effects of the heat. He was 83
years old and had served in both branches of the

cily government. He was born in Holdcn,
A widow and one daughter survive him.

The Consolidated street railway of Worcester,

Mass., has passed into the possession of the Worces-
ter Railway and Investment company, which has a

capital of $6,000,000, and was organized under the

laws of this state for the purpose of holding all the

stock of the Consolidated company in trust for the

holders of trustee certificates of the new company.
The car barn of the Portland (Maine) Railroad

company was burned July 91I1. The loss was $9,000,

but was covered by insurance.

On July oth the stockholders of the Fair Haven
and Wcstville (Conn.) Railway company voted to

increase the capital stock from $2,500,000 to $3,000,-

000. The proceeds of the increase will be used in

taking up the floating indebtedness and building an

extension to Derby, Conn. B.

Concord, N. H.

Concord, N. H., July 12.—For the last two or

three years there have been persistent rumors that

the Boston and Maine railroad was to purchase the

Concord street railway. These rumors were con-

tinued on Monday, July 8th, at a meeting of the

street-railway directors. The old board of di-

lcctors resigned and a new board was elected from
officials and directors of the steam road, with Lucius
I tittle as president of both corporations. Henry A.
Albin will continue as superintendent of the street

railway. The new president was authorized to take

necessary action to secure the location of new lines

and branches now under petition to the city gov-
ernment. Quite a section will be double-tracked,

and all lines will be rebuilt to standard gauge. This
move gives the Boston and Maine another link in

its Merrimack Valley electric system, which it ex-

pects to complete this season from Nashua to Pena-
cook, a distance of 42 miles.

A peculiar accident occurred on July 9th to a
car on the Massabesic branch of the Manchester
street railway. In some way the forward motor on
one of the cars became detached and dropped to the

track, while the car was in motion. The car was
lifted from the track and stopped instantly. None
of the passengers was seriously injured, but all of
the occupants of the car were badly shaken up. The
car was not under full headway, or results might
have been more serious. C.

From the Buckeye State.

Columbus, Ohio, July 13.—It is announced that

the Everett-Moore syndicate has purchased the To-
ledo, Fremont and Norwalk line. The purchase of
this company will complete the link between Nor-
walk and Toledo, and only a short line will now
have to be constructed to make the connection be-
tween Cleveland and Port Huron complete.
The Michigan and Ohio Electric Railway com-

pany has announced that the construction of its

line from Toledo to Detroit will soon be begun.
The line will pass through Belleville, Romulus, Tay-
lor, Ecorse, and other smaller towns, making the
distance about 60 miles.

Thomas L. Childs of Akron is reported to be
planning the consolidation of the roads now build-
nig and in prospect from Cincinnati to Cleveland.
According to reports made public, the roads owned

by the Everett-Moore syndicate earned between
$500,000 and $600,000 in June.
The officers of the Western Ohio Railway company-

are considering the matter of building a line be-
tween Wapakoneta and Sidney to parallel the Cin-
cinnati, Hamilton and Dayton road.
The purchase of the Hamilton and Lindelwald

fraction property at Hamilton by M. J. Mendelbaum
of Cleveland has been completed. It is said that
$100,000 will be spent in improving the road at once.
F. J. J. Sloat of the Southern Ohio Traction com-
pany will be the manager of this road also.

Leo Undect of Philadelphia made a successful
lest of Henry Shoemaker's system of wireless teleg-
raphy in Columbus last week.

It is reported that Kerlin Bros, of Toledo have
purchased the Lakeside, Napoleon and Western Rail-
way company's road now in course of construction,
the Fremont Street Railway company's lines and
the Creager electric-light property at Fremont, the
entire amount involved being something over $100,-
000.

Laken C. Taylor and John S. Black have been
granted franchises by the commissioners of Guern-
sey and Muskingum counties to build an electric
road, which is to extend from Columbus to Wheeling.
The controversy between the Everett-Moore syn-

dicate and the Pomery people over the Berlin Height
route has not yet been settled. When this road is

completed it will close the gap and make a through
line to Toledo.
The Ohio Central Railway company has secured

the rights-of-way between Newark and Lancaster,
formerly owned by the Lancaster and Newark Trac-
tion company.
The Consolidated Electric Construction company

of Cleveland was incorporated this week, with a cap-
ilal stock of $25,000, to deal in electrical supplies.
C. C. Bateson, F. C. Werk, Abraham Oppcnheiiner
and others are interested in it.

The Herr Construction company of Cleveland has
been incorporated by H. S. Herr. H. H. Herr and
others, to furnish material for the construction of

telephone lines, electric-railway and electric-light

plants. 1 he capital slock is fixed at $5,000.

The Hillsboro and Ohio Kiver Traction company,
with a capital stock of $10,000, has been incorporate!
to construct a road from Hillsboro to Abe;
II. M. Huggins, I. II Hogsctt and others are in-

terested m the new venture.
The Millereck Valley Electric Railway company

has completed laying the rails on itsexten :

Hamilton.
Alfred Knight, assistant secretary of the Cincin-

nati Edison Electric company, has resigned, to ac-
cept a position with Fleischmann & Co.

The People's Electric company of Morrow has
been incorporated, with a capital stock of $1,200.

D. M. Condcn, E. G. Wilson and others are in-

terested.

The Georgetown Water, Gas and Electric Power
company of Georgetown, Ky., with a capital stock
of $600,000, has been incorporated. Several Cincin-
nati men arc interested in it. O. M. C.

Information from Indiana.

Indianapolis, July 13.—The Muncie, Hartford and
Ft. Wayne Railway company, with a capital of $100,-

000, was the only interurban company to incorporate
under the laws of the state during the week. The
company proposes to build an interurban line from
Muncie to Ft. Wayne, passing through Eaton, Hart-
ford City, Montpelier and Bluffton, with branches
to Dunkirk and Red Key.
Active preliminary steps were taken on the 10th

inst. by the business men of Peru toward the build-
ing of an electric line to Gilead and other small
towns in the northern part of the county.

Surveyors are at work on the newly proposed
electric lines from New Albany to French Lick, a
distance of 50 miles. Charles F. Coffin of Indian-
apolis is the promoter of the road, and the stock-
holders are Indiana and New York men. The road
will be financed at about $1,000,000. A private
right-of-way is being secured. Work is to be begun
at once with a view of completion by January 1st.

Plans for constructing the interurban line from
Indianapolis to Danville were effected during the
week. A company headed by Henry Leasure was
incorporated last week and private right-of-way
contracts are being signed willingly. Bids are now
being received for ties, rails and other material, and
the promoters say the line will be in operation by
early spring.

Messrs. Ogborn & Newby of Knightstown are
promoting a movement to build an electric line from
New Castle to Knightstown to connect with the
proposed Indianapolis and Richmond line. Mr. Og-
born says that the line will be completed by fall.

Two gangs of surveyors are making a survey for

a traction road to connect Richmond and Hamil-
ton, Ohio.
The City Council of Marion has granted a fran-

chise through the streets for the construction and
operation of the Cincinnati, Richmond and Muncie
electric railway.

A new wage agreement for motormen and con-
ductors of the Union Traction company has been
signed by President McCullough, and no further
trouble is anticipated. The scale affects about 300
employes. The wages are 16 to 20 cents per hour.
For the second time the Indianapolis Council has

sent the interurban franchise back to the Board of
Public Worljs for amendment. The council asks
for a greater compensation, prohibits the hauling of
live stock, and requires that on inbound cars tickets

of the local company be good for local passage.
A receiver has been appointed for the Jefferson-

ville Electric Light company on application of local
coal dealers who claim the lighting company owes
them a large sum for fuel. The bonds of the com-
pany are owned in Pittsburg. The plant was built
with a view of selling it to the city.

The electric-light muddle at Indianapolis has come
to a standstill by the granting of a temporary re-
straining order by Judge Carter forbidding the re-

ception of bids for electric lighting on the specifica-

tions recently put forth by the Board of Works.
The superintendent of the Pennsylvania Railway

company has petitioned the board of works for per-
mission to run an electric-motor car on the streets
of Indianapolis for the purpose of collecting freight
from the wholesale and retail houses and making
rapid deliveries to the freight houses of the com-
pany. It is said this move is made to offset the ad-
vantages afforded the interurban freight cars that
pass through the wholesale streets and gathers
freight for local points. The board has not as yet
taken action.

Real estate agents of Indianapolis say that the
interurban lines have increased the value of urban
property near the lines at least 20 per cent. The
same report comes from towns and cities where
these lines pass or form terminals. F.

Northwestern Notations.

Minneapolis, July 13.—The Duluth-Superior Trac-
tion company has been unable to make any terms
with the council of West Superior. Wis., with ref-
erence to a renewal of its franchise. Thomas I.owrv
of Minneapolis, the president of the company, was
before the council, and made several propositions.
yielding in quite a number of points. The council
was obdurate, however, ami refused to accept the
offer. Instead, the suit for the forfeiture of fran-
chise will be vigorously pushed.

L. P. Runklc of the Cloquet Electric company and

Miss S. G. Lcggatc were married at Black .

Falls, Wis., June 26th. They went.
bome.

The Chippewa Valley Electric Railway con
eceived several double-truck

the line between Eau Claire and
1 he company has just installed new m.

cry to supply additional power.

ectric-light
plant at Northwo
ship, L. F. Madson continuing.

it is estimated that electric-light an']
rues of Minneapolis have sustained a :'

to $30,000 as a result of I

occurred in June of this year. Tie.
ci mpany figures that its loss for the season will be
at least double that of an average season.

C. D. Smith is promoter for an electric line
Oshkosh to Fond du Lac, Wis. He claii

secured a right-of-way for the entire way, a distance
of 13 miles. The only thing remaining is to secure
the necessary franchises. He refuses to disclos
names of the eastern capitalists who are backing the
project, but says that a New York electric company
will build the line.

The Calumet and Hccia company will install ex-
tensive electric machinery at its mines in the
per country of Xorthern Michigan. The foundation
is in at Calumet for the electric power station, which
wili furnish power for the new stamp mill and the
new sand-wheel. It is said that the ope:
stamp miil by electricity will be a decided innov:
The Cloquet Electric company has begun ..

operations at Cloquet, Minn., for the construction
of its new plant, which will be a two-phase plant.
Two new incandescent dynamos will be installed.
John H. Canham recently purchased the plant of

the Jamestown (X. D.) Electric Light company
from the Wisconsin Trust company oi Milwaukee
and announced his intention of putting the system in
first-class condition, with capacity for taking care
of the business of a much larger city than James-
town. Mr. Canham is an alderman of the city, and
as the company has a contract with the city to fur-
nish light and water, proceedings were begun at
once to have him ousted as alderman. It is claimed
that a contract of this nature debars the owner of
the contract from being an alderman. The proceed-
ings are instituted at the instance of John Masters,
who was formerly manager of the Jamestown Elec-
tric Light company, and is now interested in secur-
ing a franchise for the new Citizens' Electric Light
company.
The Walla Walla Electric company of Walla

Walla, Wash., has changed its service in the last

month from direct to alternating. New lamps and
new motors have been installed and the service is

much improved.
A lively contest is on at LeMars, Iowa, over the

renew-al of the street-lighting contract, which expires
shortly. The gas company will make a vigorous
effort to capture the contract. The people of the place
are taking sides in the matter.
The Western Electrical Construction and Fire-

alarm company has filed amended articles of incor-
poration at Des Moines, Iowa. The company will

establish a factory at Des Moines to produce fire-

alarm systems for interior use in large stores, ware-
houses and the like.

The receiver for the West Street and North End
Electric Railway company of Seattle, Wash., has
filed his final report and has been discharged by the
court. The Seattle Electric company has purchased
the business.
The citizens of Ottumwa, Iowa, have voted to

extend the franchise of the Ottumwa Electric and
Steam company for 25 years. In consideration of the
franchises, the company agrees to sell 24 tickets
for $1, build two more miles of road within lS
months and light all city buildings free. S
children are to be carried during the school year
for three cents.

The proposed extension of the Waterloo and Ce-
dar Falls Rapid Transit company from \\ '..

to Denver. Iowa, lias been abandoned for lac

funds. Business men of Denver who work,
the line were unable to raise the money thev cv
to.

The Union Electric company of Dubuque. 1

to erect a handsome new car barn and power
station shortly.

The Street Railway company of Omaha, '

been furnished a right-of-way ;

and has agreed to begin work on an extension by
S ember 15th. The line is to be in operati

the end of the year.

Thomas Lee has been awarded a 50-year franchise
for an electric-lighting plant at Fuller

F. \ Lcavitt of tl

ton, S. D., lias been given a franchise for an el

plant and will proceed to install

nection with the mill.

The Intcrsl iluth, Minn.,
plans extensive improvements at Oakta

S line. The company will have buill

to run between Oakta Beach and S
hub. This will give an opportunity E

the beach, with a return In

Two coin; s arc appli-
cants at Iowa City. Iowa, for a fran.-

ric-car line :ild a line

between Iowa t'

The Electric Light company
is making extensive i:--
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PERSONAL.
Jones & Addington of Chicago, attorneys and

counselors, announce that Robert L. Ames has be-

come associated with them to assist in the practice

of patent law and civil causes. Mr. Ames has been

for six years an examiner in the electrical and other

departments of the United States Patent Office.

Lord Kelvin, who celebrated his seventy-seventh

birthday on June 26th, is believed to possess the

distinction of having occupied a university chair

for a longer consecutive period—55 years—than any

other university professor now living. In his college

days, though the fact is forgotten, Lord Kelvin was
an athlete of much more than ordinary prowess,
and at Cambridge, in spite of the work which won
him the proud position of second wrangler, his skill

as an oarsman won for him the Colquhoun silver

sculls.

ELECTRIC LIGHTING.
The Cape Breton Electric company has purchased

the Sydney (C. B.) Gas and Electric company.

A stock company has been formed to establish an
electric-light system in the town of Marion, Wis.

Doylestown, Ohio, is to build a $9,000 electric-

light plant. G. W. Barkhamer, mayor, may be ad-

dressed.

The electric-light plant at Belton, Texas, has been
sold to J. T. Smither and Frank E. Merrell of Tem-
ple, Texas.

An electric-lighting plant, to cost about $25,000,

will be built' at Albany, Ga. Messrs. Moore and
McCrary are the engineers.

An electric-lighting plant, to cost $50,000, is to be
built at McKeesport, Pa. Information may be ob-
tained from J. B. Wampler.

William P. Coffey, Joseph Cluke and Charles Y.
Newman have incorporated the Consumers' Gas, Fuel
and Electric company at Charleston, 111. The capital

stock is $5,000.

The Thornapple Electric company, with a capital

stock of $100,000, has been organized at Grand Rap-
ids, Mich., by Wesley W. Hyde, S. D. Kopf and
Charles E. Mercer.

The Quincy Steam Heat and Light company has
been incorporated at Quincy, 111., with a capital stock
of $150,000. The incorporators are J. C. Hubinger,

J. W. Geltz and William West.

A contract has been closed by the town of Win-
chester, Tenn., for a complete power plant for the
new waterworks and electric-light system, to cost
about $38,000. Waterpower will be used for running
the machinery.

The board of aldermen of Fayetteville, N. C, has
authorized the issue and sale of $7,000 electric-light

bonds, part of the sum to be devoted to the estab-
lishing of a plant for lighting the city. The build-
ing and supplies have been contracted for.

Sealed proposals are being invited until August
Qth for furnishing and installing an electric-light

and power plant at Fort Hunt, Va. Intending bid-
ders can obtain specifications and detailed informa-
tion upon application to Lieutenant-colonel Charles

J. Allen. Corps of Engineers, U. S. A., Washington,
D. C.

A deal has just been closed whereby Knoxville,
Tenn., will secure an $8,000 electric plant. The com-
pany is known as the Knoxville Power company. A
clam will be built on the Little Tennessee River, and
the company expects to get its power to Knoxville
within the next year. Colonel John Bogart has
been instructed to proceed with plans and specifica-
t'ons for the big plant. It is expected that bids will

be wanted by the middle of August, if not sooner.

ELECTRIC RAILWAYS.
The capital stock of the Chicago and Joliet Elec-

tric Railway company has been increased from $675,-
coc to $2,300,000.

The British Columbia Electric Railway 'company
of Vancouver, B. C, will spend $100,000 for improve-
ments to its system in Vancouver. .

The City Council has granted a franchise to the
.ilie and Dahlonega Railroad company to

build an electric street-railway system in Gainesville,
Ga.

A company i = being organized at Slandish, Mich.,
to extend an electric road from Standish, north,

gh Turner, Maple Ridge and other northern

The Iola (Kan.; Street Railway company ha in

creased its capital Mock from $5,000 to $150,000. I he
company will extend its lines and improve its sub-
urban service.

Construction h.

line from .. Wis. The
have the road in

inter.

rn capitalists, said to be thi

syndicate of Ohio
build an electric railway from Omaha, Neb., to

the line will

ill have a <

a. Power will be furnished at Sioux

City and Council Bluffs, with a relay station at
Onawa.

The Connecticut Trolley Trust has purchased a
franchise for a street railway from Waterbury to
Mount Carmel, Conn., where connection will be made
with the Fairhaven and Westville system.

A statement made by the officials of the Lake
Street Elevated Railroad company of Chicago shows
a gain in traffic for the last six months over the
corresponding period of last year. The figures are:
42,539 in 1901 and 39,292 in 1900, showing an in-

crease of 3,067, or 7.8 per cent.

The Saugerties and Palenville Railroad company
has been incorporated at Albany, N. Y., to build an
electric railway. The company's capital stock is

$250,000. The directors of the company are : R. N.
Jackson, C. E. Jackson, D. G. Gale, Eben Jackson,
I. J. Lockwood, D. G. Gale, Jr., Martin Cantine,
T. V. R. Brown and J. W. Searing.

The Fountain Warren Traction company, with a
capital stock of $300,000, has been incorporated at

Indianapolis, Ind. The company will build a line

connecting Attica, Covington, Veedersburg and
Williamsport. The directors of the company are
Charles H. McCabe, Harry C. Martin, Albert E.
Harris, Morris Herzog and William H. Luke.

The Toledo Railways and Light company has been
incorporated at Toledo, Ohio, with a capital stock
of $12,000,000. It is the purpose of the company to

construct and maintain street railways and operate
electric-light plants. The incorporators of the com-
pany are Edward W. Moore, F. D. Everett, G. W.
Boudinot, Fred A. Barton and James J. Fitzgerald.

It has been suggested by S. T. Crapo, general
manager of the Pere Marquette Railroad company,
that by running third-class cars on their roads the
steam roads of America will be able to compete
successfully with the electric railways. Mr. Crapo
believes the plan would prove popular, as faster

time than that of electric roads could be made and
a lower rate of fare could be charged.

S. T. Rogers, W. F, Young, C. C. Burton and
A. B. Blanchard have been securing rights-of-way
and franchises along the Wisconsin River Valley
for an electric road. It is said to be their intention

to build a line from Stevens Point to Grand Rapids,

Wis., where they now have a franchise. The dis-

tance is something like 200 miles. Waterpower along
the river will be used to operate the road.

At a meeting of the directors of the Lehigh Valley
Traction company, held at Allentown, Pa., on July
JOth, Robert E. Wright of Allentown was chosen
as president of the company to succeed the late Al-
bert L. Johnson, and Lanin E. Johnson, son of Tom
L. Johnson, was elected vice-president. The vacancy
in the directorate caused by the death of A. L. John-
son was filled by the selection of Lanin E. Johnson.

AUTOMOBILES.
A miniature electric automobile is in use at the

Pan-American Exposition by Chiquita, the 26-inch

dwarf, now at Buffalo. It is an electric victoria, and
is complete, with leather top, cushions, electric lights,

gong and wheel-steering gear. The vehicle is

equipped with four 12-inch wheels. The motor is

hung beneath the body on the truck and connects

with the rear wheels by differential .gearing. The
front and rear axles are 24 inches apart and the

truck is 24 inches wide. With top up the little ve-

hicle does not come up to a man's elbow. The
cushion is but 14 inches from the ground and the
step is but four inches up.

PUBLICATIONS.
James L. Robertson & Sons of New York city have

recently issued a catalogue on their steam supplies,

including eliminators, feed-water heaters, valves, sep-

arators, grates, packing, indicators, lubricators, etc.

A folder that is being distributed to engineers and
the trade generally by the Bridgeport Brass com-
pany of New York city states that Phono-electric
wire does not maintain an arc readily. The circular

contains a colored illustration of a car and trolley

wire that does spark and also the statement that the

Phono-electric wire "has no hardened skin to be-

come destroyed by arcing, and for this reason its

tensile strength is not impaired, as is the case with
other drawn wire."

SOCIETIES AND SCHOOLS.
The twenty-first annual reunion of the Old Time

Telegraphers' association will take place in Montreal
on September nth, 12th and 13th. A large delega-
tion of municipal electricians will accompany the

"Old Timers'' to Montreal from Niagara Falls, where
the International Association of Municipal Elec-
tricians will hold its convention during the first week
of September. The United States Military Telegraph
Corps, which 1 as ociated with the Old Time asso-
ciation, will be in Montreal in a body. The presi-
dent of the association is L. B. McFarlane of Mon-
treal, and the vice-president is J. E. Hutchison of
Ottawa.

James D. Darling of Philadelphia for his electrolytic
process for metals and nitric acid from fused nitrates.

A law has recently been passed by the Legislature
of British Guiana dealing with the tariff, which
places upon the free list all railway and electric
power plants, besides machinery ironwork and goods
which may be imported by the municipalities of
Georgetown and New Amsterdam.

Some figures as to the output and current con-
sumption of the electricity-supply service at the
Paris Exposition are given in a paper read recently
before the Societe Internationale des Electriciens of
France by M. Pecori. The total duration of the
electricity service was 2,756 hours, during which
public lighting was supplied for 909 hours, and the
average number of hours of running of the gener-
ators was 713:5. The total connections to the mains
represented 11,265 kilowatts—practically 20,000 horse-
power. The mean daily output of the generators
was 25,336 kilowatt-hours.

TRADE NEWS.
It is reported that the British Electric Traction

company in England will soon pass under the con-
trol of American capital, with J. P. Morgan at the
head. The company has a capital stock of £300,000,
and this is about to be increased to i2,ooo,ooo.

The Non-polarizing Dry Battery company of New
York city has completed arrangements with the
Strobel & Wilken company, 591 Broadway, New
York city, to act as its general selling agent. All
communications and orders should be sent to the
Strobel & Wilken company. The Non-polarizing
Dry Battery company will devote its entire time to
the manufacturing of its O. K. battery. This battery
is claimed to be the only one that does not deteri-
orate when not used.

The American Electric Fuse company announces
that it has purchased all the rights of manufacture
and sale on the patents of Charles A. Rolfe, and will
hereafter be the exclusive manufacturer of Rolfe
protectors and specialties. The business of the Rolfe
Electric company will be transferred to the Ameri-
can company, which says that preparations are now
being made to put the Rolfe devices on the market
in large quantities at much lower prices than ever
before. The American Electric Fuse company will
manufacture the Rolfe protectors in all the dif-
ferent designs, and will also introduce several new
and distinct styles of protectors, especially designed
for protection of small exchanges. Correspondence
in relation to the Rolfe Electric company or to Rolfe
protectors should be addressed to the American Elec-
tric Fuse company, Adrian, Mich.

BUSINESS.

MISCELLANEOUS.
The Franklin Institute, through its committee on

science and the arts, has recommended the award
of the John Scott legacy medal and premium to

Rossiter, MacGovern & Co. of New York city
announce that they have ready for prompt delivery a
lot of Westinghouse No. 68 railway motors of 40-
horsepower capacity, several Brush arc generators
and General Electric railway generators, a 500-kilo-
watt, direct-connected unit and a large lot of street
•cars, besides a large stock of smaller generators,
motors, engines, etc.

The Minneapolis General Electric company, Min-
neapolis, Minn., has placed an order with the Ball
Engine company, Erie, Pa., for one 700-horsepower,
vertical cross-compound Corliss valve engine, and
one 450-horsepower, vertical, cross-compound, single-
valve engine. The Ball Engine company has also
received an order from the Pennsylvania Railroad
company for two 500-horsepower, tandem-compound
engines, direct-connected to General Electric alter-
nators.

The Sprague Electric company, which reports
large sales of the Lundell fans this season, says that
there has always been a great demand for these fans
and that their popularity is due to several superior
featttres of design and construction. Light and
power companies are advised that the Lundell motors
and split-pole generators are now being made in
sizes up to 1,000 horsepower and 1,000 kilowatts, re-
spectively. Both classes of apparatus are said to be
in greater demand than ever. The Sprague com-
pany is also doing a rushing business with the Green-
field interior conduits and cables, the sales being
unusually large.

The Electric Storage Battery company of Phila-
delphia, manufacturer of the Chloride accumulator,
has recently contracted for a United States govern-
ment installation at Fort Hancock, N. J. The bat-
tery is to consist of 64 type 19-G Chloride elements,
installed in tanks suitable for an ultimate increase
to 23 plates. The accumulator plant is to be utilized

as a reserve for the operation of the gun and mortar
batteries, light emplacements, and to be regularly
used for the furnishing of current for night lighting
in the quarters. This order makes the company's one-
hundrcd-and-twenty-second installation for United
States government service.

The S. Morgan Smith company of York, Pa., re-
cently installed two sets of 27-inch, 1,400-horsepower
McCormick turbines for the Trttckce River General
Electric company at Floriston, Cal. The Smith
company has also supplied the Floriston Pulp and
Paper company .on the Truckee River at Floriston,

Cal., with a horizontal-shaft McCormick turbine,
operating under a 50-foot head and developing 6,000
horsepower. This wheel is used for driving machin-
ery in the pulp and paper mill. Among other re-
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ILLUSTRATED ELECTRICAL PATENT RECORD.
677.848. Electric Railway. Frank M. Ashley, New

York, N. Y. Application filed September 13,

1899.

A main conductor is insulated by a cord or rope wound
around it. The spirals of the rope are arranged at a

long pitch to leave bare portions of the conductor be-

tween them. These are combined with a tube through
which the insulated conductor passes, the tube beiog
made in sections connected together by couplings pro-

vided with openings. A sectional conductor is arranged
along the side of the tube and carries plungers which
pass through the openings in the couplings and are

adapted to be brought into contact with the bare portions

of the main conductor.

677.849. Electric Railway. Frank M. Ashley, New
York, X. V. Application filed September 13,

1899.

An insulating sheathing is formed in two longitudinal

strips between which the main conductor is clamped.
1 ibeatbiog has a tubular metallic casing which is

made in two parts and is bolted around the sheathing. A
working conductor passes between the abutting surfaces

of the sheathing and tube and is adapted to move therein.

A device is carried by the car for moviog the working
conductor into contact with the main conductor.

(>r;,H<)2. Coil for Electromagnets and Insulating

Material Therefor. Elmer F. Dwyer, Lynn,

Mass. Application filed May 14, 1900.

Superimposed sheets of grooved flexible insulating ma-
terial are provided with marginal surfaces free from the

grooves. Means are provided for securing the sheets to-

gether at their margins, and a conductor is positioned in

the grooves.

677,873. Electric Arc Lamp. Philip Luhr, Orange,

N. J., assignor to the Manhattan General Con-
struction company of New York. Application

filed August 15, 1900.

A lower lamp frame comprises a gas check and a holder

for the lower carbon, in combination with a main or upper
lamp frame to which the lower lamp frame is detachably
secured. A gas check is provided having one or more
passages for the air and the eases of combustion. The
passage or passages are clogged or obstructed by lugs or
projections.

677,881. Trolley. Thomas L. McEIroy, Brooklyn,
N. Y., assignor of two-thirds to Frederick A.
Thomas, New York, and Theodore Honegger,
New Brighton, N. Y. Application filed October

5. 1900.

This device is the combination of an oil reservoir, a
shaft having a groove in its surface, a passage at its end
communicating with the groove, and a wick lying in the
groove and extending through the passage into tbe oil

reservoir.

I 77,891. Controlling Apparatus for Elevators. Eu-
gene R. Carichoff, East Orange, N. J., assignor
to the Otis Elevator company, East Orange, N. J.

Application filed October 5, 1900.

Relays control the operation of tbe motor. Automatic
controlling switches are connected to the station limit
switches, and a circuit for each controlling switch in-

cludes one or more push buttons. When a push button is

operated, all tbe push buttons are cut out of a circuit
while the circuit is maintained through the automatic
controlling switch, tbe station limitswitch and relay.

677,909, Construction of Electric Motors. James J.
Wood, Fort Wayne, Ind. Application filed April

23, 1900.

A motor casing composed of a number of separable
members is combined with a field-magnet frame. The
entire field-magnet frame is fixed in one of the casing
members by a support of material hardened between tbe
frame and the casing member.

677,923. Electric Switch. Norman C. Bassett, Bos-
ton, Mass., assignor to the General Electric com-
pany of New York. Application filed April 28,

1900.

A pivoted switch member has a number of spring de-
vices for returning the member to its "off " position from
eithei direction. Each of the devices is so mounted that
it is inoperative in one direction of movement of the
switch member, and each comprises two members nor*
mally maintained in engagement by a sprine connpct : on.

677,941. Rheostat. Frank E. Case, Schenectady,
N. Y., assignor to the General Electric company
of New York. Application filed November 29,

1897.

A resistance ribbon is wound longitudinally in a zigzag
manner, with heat-conducting and radiating bars between
the turns of the ribbon. Two separate incombustible in-

sulating supports of fire-brick are provided with slots for
the reception of the plate formed by the ribbon and
radiating bars.

677»955- Galvanic Battery. Levi G. Cunningham,
Shellrock, Iowa. Application filed March 8,

1 901.

A bridge mounted on a battery cell has a vertically dis-
posed opening. An element having a stem extends up-
wardly through the opening of the bridge, and is provided
with a vertically elongated aperture contracted toward its

upper end. A conductor extends through the aperture in
the element stem and rests on the bridge.

677,957. Electric Meter, Albert G. Davis, Schenec-
tady, N. Y., assignor to the General Electric

company of New York, Application filed May
1 ;, 1901.

A rotating member of an electric meter is combined
with a bearing for carrying the member. Means controlled
by current passing through the meter are provided for ro-
tating the bearing.

'77,0' 1(1. Surface -contact Railway. Philip Farns-
worth. Schenectady, N, } . assignor to the Gen-
eral Electric company of New York. Application

filed March 5, 1001.

The maenet coils of tbe electromagnetic switches arc
subdivided, the subdivided portions being connected to

the return in shunt to the car motors by a suitable collect-
ing device and normally connected in parallel with respect

Issued (United Slate* Patent Office) July g, /go/,

to each other. Means are provided for connecting the
subdivided portions in scries wben they have actuated
their switches. There is an auxiliary source of current on
the car which is adapted to be connected with the switch
coils through the collecting device. A resistance on the
car is adapted to form a portion of the shunt circoit. The
collecting device is connected to a point between the aux-
iliary source and tbe resistance. Means are also provided
for rendering tbe resistance inoperative with respect to

the circuit through tbe collecting device.

6/7,970. Transformer. John J. Frank, Schenectady,
X. Y., assignor to the General Electric company
of New York. Application filed March 25, 1901.

A bottom support for the core and windings is adapted
to rest on the bottom of the transformer casing. A me-
chanical connection extends upwardly from the support.
This connection sustains tbe weight of the parts wben the
transformer is moved by means of the connection into or
out of the casing.

677,980. Maximum-current Indicator. Caryl D. Has-
k ins, Schenectady, N. Y., assignor to the Gen-
eral Electric company of New York. Applica-
tion filed January 29, 1901.

no. 677,980.

This device comprises a case having an insulating
lining and divided into compartments. A conductor
is common to all the compartments, and there is a fusi-

ble filament in each compartment connected with the
conductor. The conductor is for a portion of its length,

of comparatively higher resistance than the fuses, but of
good carrying capacity. (See cut.)

677.985. Electric Arc Lamp. Daniel Higham, Win-
throp Highlands, Mass., assignor to the General
Electric company of New York. Application
filed April 22, 1901.

A body of elastic fluid is adapted to be compressed in

response to the movement of a feeding mechanism, and a

current-carrying device is responsive to variations of
pressure of the elastic fluid.

677.986. Process of Making Accumulator Electrodes.

Hcinrich F. Hobel, Berlin, Germany, assignor
to Accumulatoren and Electricitats-Werke Ac-
tiengesellschaft. vorm. W. A. Boese & Co., Berlin,

Germany. Application filed January 14, 1901.

A process is described which consists in the covering of
a lead plate, having a center wall and obliquely projecting
ribs with a thin surface coating and then passing it

through the rolls, whereby the ribs mutually roll one an-
other out in the direction of their leng'h.

678,0f3. Controlling Means for Motors. Earl P.
Mason. Newport, R. I. Application filed Feb-
ruary 6, 1901.

A throttle with reversing mechanism includes a link. A
manually operated compound controller therefor com-
prises two pivotally connected members, one being sup-
ported wholly by the other. These members have a
movement in unison and also a relative movement in the
same path. There is a single handpiece for the controller,
and operating connections are provided between the latter
and the reversing mechanism. Bodily movement of the
controller from neutral position operates one of the de-
vices, and subsequent relative movement of the members
of the controller in the same path, and on their pivotal
connection operate the oiher of the devjres.

678.029. System of Motor Control. William B.

Potter, Schenectady, X. Y,. assignor to the Gen
eral Electric company of New York. Applica-
tion filed March 29, 1900.

A motor or motors with normally open switches, be-
tween the source of supply and the motor are arranged to
supply current to the motor armature in either direction.
A switch or switches are normally closed and are ar-
ranged to short-circuit the motor armature through a
suitable resistance. Electromagnetic means are provided
for closing the normally open switches and opening the
short circuiting switch or switches.

678.030. Electrical I Conductor. Edward 1>. Priest.

Schenectady, X. Y., assignor to the General
Electric company of New York, application
filed May 20, 1901.

A strip of metal is split lengthwise and adjacent por-
tions of the resulting strips are transposed

678,034. Induction Motor. Henry G. Rcist, Schenec-
tady. N. Y., assignor to the General Electric

,'iii\ ol \ew York. Application hied No
vi mber 28, 1S0S.
• A supporting frame is secured to the interior of a hollow
revolving member. A resistance is carried by the frame
and arms project from the frame. Contact blocks are
carried by the arms and electrical connections are made
between the contact blocks aud resistance. (See cut on
in \i page.)

678,042 Rack Insulator. Howard R, Sargent,
Schenectady, X. Y . assignor to the General Elec-

tric company , lion fi jc<J
-May 1, 1901.

A nomber of pair-, of insulating clamps are pi
the clamps of each pair being formed with
groove forming an opening for tbe r-

conductor. Each pair of clamp* is also formed with lat-
eral grooves, so that adjacent pairs of clamp* form opeo-mgs between them. Independent bolts are locat-d in the
openings and removably engage in the hat-;, wben
bolt secures two pairs of insalatine clamp

678,047. Induction Coil. Harry S Phila-
delphia, Pa., assignor to Gustave P. Gchring
Philadelphia, Pa. Application filed April 16
1901.

A central non-conducting core or spool has a series ofmetal disks fitting opon tbe spool, which are providedwith air gaps between their ends. Cop-shaped metal
disks sorround the spool upon either end of the disks andhave an air eap between their edges. A secondary and aprimary coil are moonted upon the disks in the space be-tween them in the bent ends of ihemp-.thaped disk*.

678,058 Electric Arc Lamp. Charles P. SteinmcU.
bchenectady, X. Y.. assignor to the General
Electric company of New York. Application
filed April 8, 1901.

Differentially acting roils are connected so as to re-spond with different degrees of promptness to variation ofcurrent m the arc Arc-regulating mechanism is opera-
tively related to the coils.

678,066. Electric Arc Lamp. Elihu Th.
bwampscott, Mass., assignor to the General
Electric company of New York. Application
hied December 26, 1809.

A clutch has a magnetizable clutch member whirh con-
trols tbe movable carbon. Means controlled by the arcare provided for varying the magnetization or. he member
to vary tbe clutch enp. and therebv regulates the feedAn independent lifting magnet is provided to strike the

678,069. Starting Device for Constant-current \p-
paratus. ' Charles H. Van SIvck. New York
X. \.. assignor to the General Electric com-
pany of New York. Application filed May
1901. • J

A constant-current transformer has a movable memberand a locking device for the member. There is a maenet
in operative relation to the locki-g device, an 1 me^ns areprovided for causing current from the «erCndary of ihetransformer 10 pass through the win'ingcf the mag .e \

678.075. Preventing Creeping in Recording Watt-
meters. Frank G. Vaughen, Schenectady, X Y
assignor to the General Electric companv ofNew \ork. Application filed March 1, 1901.
The device described is a detachable sprine clip for thedamper disk of a meter motor, and comprise* a piece ofmagnetic material which is adapted to be secured to the

ed^e of the disk at different Hista->-es fr'm its centrr.

678.076. Rail Bond. Harry C. Wade, Aurora, III
assignor of three-fourths to J. D. Price and
Alexander C. Miller. Aurora. III., and Henry V.
Miller. Bloomington, 111. Application tiled Jan-
uary 17, 1901.

Taper ends are adaptf d to serve as wedges wben theends are bent back upon tbe adjacent portions of the bodv
of th*» bond.

678.086. Electric Railway System. Granville T.
V\ Is, Xew York. X. Y.. ass g he Elec-
tromagnetic Traction companv. Washing
D. C. Application filed July _lj. 1805.

A series of working contacts or conductors extend along
the line of way and are connected together in pairs. There
are circuit connections from the source of power through
a car motor to each pair of contacts. A normally open
electromagnet switch is located in and controls the flow of
current through each of the connections, and a source of
current is carried 00 the car for initially closing ihe
switch. (See cut en next page )

678,095. Electrically Operated Musical Instrument.
Herbert S. Brown. New York, X N Applica-
tion filed October id. 1900.

A musical instrument having a scries of independently
vibratory strings is combined wiih a series of electromag-
nets, one for each string. An electric circuit is provided
for each magnet in two or more parts or branches. An
automatic circoit-closer in each part or branch consist* of
a trailing contact. There is a rotating drum or cylinder
and a non-conducting strip perforated with a scries of
boles arranged in two separate lines. A manually oper-
ated resistance-changing device is provided for each part
or branch circuit whereby the strength of current mav be
changed in one part or hr.inch with resn Ct to the other
part or branch at the will ct the operator.

678,116. Electrical Annunciator. Charles I. Run-
ner. New York. X. Y. Application tiled" A-
189S.

The device Es provided with a scries of annunciator
drops, in combination with a movable electromagnet hav-
ing circuit connections so arranged a-; to adapt it I

ate my one ol the drops. Conductors running t

Circuit ,- close the cir-
cuit through the electromagnet in snch manner as to actu-
ate the proper drop.

678,133. Electrode for Secondary
tcrics. Jacob Myers, Hoom. Netherlands.
plication tiled February 25, 1901.

A metallic strip is shaped to form a succession of cells
open on each side and alternately open at Due end. The
open end of each Cell « tr ,-p f

conducting material. tScc tut on n. xi paae.)

678,133. Electric Signal. John J. B
Mass. Application filed Juli
Two normally open circuits, one at each end of the

block, has a signal-setting electromagnet in each of the
circuits. A sccon.1 circuit extends from one end of the
block to the other, and has a normal I v

connection and a normally open ground connection,
signal-rcstoring electromagnets are adapted to be cner-
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gized by current in the circuit. Means operating in re-

sponse to the action of each signal-setting electromagnet
are provided to close the ground connection to. the signal-

restoring electromagnet, corresponding to the signal-set-

ting electromagnet. There is a mechanically operated,
circuit-closer for the trolley connection.

678.142. Electric Arc Lamp. William E. Symons,
Rhiwderin, England, assignor- to Nettlefolds,

Limited, Birmingham, England. Application

filed February 15, 1901.

An upper plate carries a solenoid and shunt coil. Tubu-
lar rods depend from the plate. A lower plate is con-
nected 10 the lower ends of the rods. A cross-arm has its

ends bifurcated and straddles the rods. A soft iron rod
electrically connected with the shunt coil has its lower
end threaded and extends centrally through the cross
arm. A second carbon holder has a threaded shank and
a washer is carried by the lower plate to receive the
shank. A conductor passes entirely through one of the
tubular rods and is connected with the threaded snank,
and there is a nut on the latter.

678.143. Trolley. Fred R. Taisey, Indianapolis, Ind.

Application filed September 8, 1900.

This device is a combination of a vertically movable
trolley-carrying arm and a vertically movable guarding

secondary for the coils, with a circuit-controlliDg device in

the exciting circuit of the generator, operated by the cur-
rent in the secondary of the se'ies transformer.

678,191. Alternating-current Dynamo. Daniel M.
Moore, Newark, N. J., assignor to the Moore
Electrical company, New York, N. Y. Applica-
tion filed April 13, 1901.

This device comprises fixed and rotary members, one
carries the generator coils and exciter coils adapted to
excite the poles thereof so that they will be alternately
north and south, and the other has polar projections
which are adapted to bridge the spaces between the
former. The projections are proportioned with relation
to one another and to the space between poles in the
manner described so as to produce a series of pulses
graphically represented as of peaked form.

678,195. Third-rail Insulator. William B. Potter,
Schenectady, N. Y., assignor to the General
Electric company of New York. Application
tiled January 16, 1901.

The body of an insulator is provided with a cavity in the
upper end, and a cap is provided with a depending tubular
pin to enter the cavity, filling the pin with molten metal,
and then forcing the metal down under the end of the pin,

tents projecting in different planes from the inner circum-
ference of the ring, so calculated that one detent can
operate upon one set of teeth and the other detent upon
the other set of teeth of the intermittent wheel, partly to
rotate same and the switch therewith, according to the
direction in which the spindle is rocked.

678,263. Electric Cloth-cutting Machine. Robert E.
Leve, New York, N. Y. Application filed Febru-
ary 8f 190 1.

A movable supporting frame has a cutting device
mounted thereon. An electric motor is connected with the
cutting device. A stationary handle has a movable part or
member provided with a connector normally out of con-
tact with the electric connection through which the oper-
ating current flows, thereby arresting the motion of the
cutting device, but capable of completing the electric cir-
cuit by the pressure of the hand of the operator, thereby
putting the cutting device in motion, the connection being
automatically broken when the pressure of the hand is

removed, thereby stopping the motion of the cutting
device.

678,289. Compounding Alternator. Charles P. Stein-
metz, Schenectady, N. Y., assignor to the Gen-
eral Electric company of New York. Applica-
tion filed January 10, 1898.

The field of a synchronously actuated exciter is excited
solely by armature reaction due to alternating current
flowing through leads connected to the exciter. A dy-
namo-electric machine has its field excited by the co-
operative action of a plurality of sources of direct cur-
rent, one of which is synchronously actuated with respect
to the machine, and another independently actuated.
(See cut.)

678,302. Vacuum-tube Lighting. Daniel M. Moore,
Newark, N. J., assignor to the Moore Electrical

company, New York, N. Y. Application filed

December 10, 1900.

The patent described is an improvement in exciting
vacuum tubes to luminosity by alternating electromotive
forces whose waves graphically represented have their

maximum rate of change at or near-the middle of the in-

terval between the zero points.

NO. 678,034,

fork. Means are provided for supporting them, and there
is a connection between the arm and guarding fork where-
by one while vertically moving will vertically move the
other at a different speed.

678,157. Dynamo-electric Machine. Bjarni Bjarna-
son, Seattle, Wash. Application filed December
8, 1900.

The. patent describes a low-tension direct-current dy-
namo which comprises a field magnet including an outer
member having spaced arms and a connecting web. The
ends of the arms are directed toward each other and have
windings. An inner member includes cylindrical end
portioos and central radiating poles provided with wind-
ings and axially aligned with the inturned ends of the
outer member. The inner member is mounted at one end
in the web of the outer member. Sleeves are mounted
rotatably upon the cylindrical end portions of the inner
member and have radial flanges at their inner ends. Con-
ductor bars are disposed upon the peripheries of the
flanges and have attaching screws passed therethrough
and into the flanges. The bars are disposed between the
inturned ends of the outer member and the poles of the
inner member, and there are collector rings upon the
sleeves with which the bars are connected, respectively.

678.167. Means for Controlling Electric Motors.
Albert G. Davis and William B. Potter, Schenec-
tady, N. Y., assignors to the General Electric

company of New York. Application filed May
22, 1899.

A number of motors are connected in circuit with each
other. A load for one of the motors is such that its re-

sistance to rotation is greatest when starting, and a load
for another of tbe motors is such that the resistance to

rotation of the last-mentioned motor is least when startiag
and increases automatically to a constant value.

678.168. Magnet Coil. Hermann F. T. Erben,
Schenectady, N. Y., assignor to the General Elec-
tric company of New York. Application filed

April 22, 1901.

A spool with coils wound thereon has spacing strips in-
terposed between different coils to form ventilatiog spaces.
There are independent insulating collars adjacent the
ends of the coils, these collars being formed with one or
more annular series of lateral openings registering with
the ventilating spaces. The spacing strips abut against
tbe portions of the collars between the successive lateral
openings and rings on the ends of the spool. The rings
are provided with radial arms each of which arms ex-
tends adjacent to its collar between two successive lateral
openings, and hence in alignment with a spacing strip.

678,171. Commutator for Electric Machines. Henry
-enhoner, Schenectady, N. Y., assignor to the

General Electric company of New York. Appli-
cation filed April 27, 1901.

A clamping ring which is stationary v/iih respect to the
support, two adjustable clamping rings, and means pro-
vided for adjusting both of the rings toward the sta-
tionary ring from the outer end of the support are com-
bined with the support and segments.

678,178. Synchronizing Alternating-current Ma-
chines. Edward M. Hewlett. Schenectady, N. Y..

to the General Electric company of
rk. Application filed July 28, 1899.

needing a phase indicator in
series relation to the machines being coupled. A switch
i% provided for closing the circuit between ihe machine
when in step, and there l:. a circait*breaker controlled by
the same ag< Mtaneously opening
the circuit of the phase indicator.

1 ransmission
Plants. 7 -!. Schenectady, N. Y..

company of
'.:. Application filed February 18, 1809.

a series transformer in a polyphase system baa primary
in mere than one Of the lines, and there ii acommon
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NO. 678,133.

up through the cavity and in between the cap and the

body, and finally filling the pin with cement or the like.

678,196. Electric Control System. William B. Pot-

ter and Frank E. Case, Schenectady, N. Y.,

assignor to the General Electric company of

New York. Application filed September 17,

1898.

A rotary electric motor acting upon the ordinary brake

rigging of a car or moving load has means for varying the

torque of the motor. A magnetic clutch is provided for

stopping the rotation of the motor and holding it at any

desired position, and there are means for releasing the

clutch when current is admitted to the motor.

i,2o8. Enclosed-arc Lamp. Charles H. Way,
Lansing, Mich. Application riled June 16, 1900.

A clutch mechanism controls the feed. There is a vertical

carbon tube within the lamp, and an upper holder for the

carbon is adapted to fit and feed in the tube. A lower

carbon holder has a perforation in line with the carbon

tube. A cap is provided for tbe bottom of the lower

carbon holder, so that the same can be opened for the in-

sertion of the carbons, and whereby the carbons can be
renewed by merely removing the detachable cap.

,213. Electric Railway. John M. Anck, Phila-

delphia, Pa. Application filed April 24, 1901.

A closed conduit is composed of non-conductiDg ma-
terial and has longitudinal grooves therein. There is a

main electric feeder in the conduit, and a flexible mag-
netic conductor is electrically connected to the main elec-

tric feeder.

,233. Flux Screen for Transformers. Augustine

R. Everest, Lynn, Mass., assignor to the General

Electric company of New York. Application

filed March 4, 1899-

An electromagnetic apparatus which in normal operation

gives rise to a leakage or stray field of varying intensity is

enclosed in a casing, and a flux screen or shield is inter-

posed between the apparatus and its enclosing casing.

67!
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678,236. Electric Measuring Instrument. Walter C.

Fish, Lynn, Mass., assignor to the General Elec-

tric company of New York. Application filed

April 4, 1901.

Means are provided lor simultaneously impressing upon
one of the relatively movable members a unidirectional

magneto-motive force and an alternating magneto-motive
force.

0. Ratchet-operated Electric Switch. William

Kingsland, London, England. Application filed

January 16, 1901.

An operating lever is fixed on the spindle and an inter-

mittent wheel is loose on the Rpindle. Two sets of ratchet

teeth arc formed on the periphery of the intermittent

wheel. The seta of teeth slope in opposite directions and
arc in separate parallel pUnes. The movable- rotary

member of an electrical switch is carried by the inter-

mittent wheel. These are combined with a ring which is

H fended from a crank pin upon the spindle and which
encircles the intermittent wheel, oppositely engaging de-

NO. 678,086.

678,304. Telephone Circuit. William E. Pembleton,
Wittenberg, Wis. Application filed June 27,

1900.

Bells of different pitch are arranged adjacent to a trans-

mitter in the circuit at tbe central office. The bells are

arranged in different circuits adapted for connection with
the main telephone line. A switch mechanism is operated
in two directions to close successively the bell circuits

during both backward and forward movements of the
switch.

678,312. Electric Conveyor. John G. Gilmer, St.

Petersburg, Fla, Application filed November 10,

1900.

A conduit of rectangular form, comprises two flanged
sections. A erooved guide rail is secured centrally to

the inner surface of the upper section. A conductor is

supported within the groove of the guide rail. A grooved
guide rail is secured centrally to the bottom of the con-
duit. There is a conductor within the groove of the guide
rail, and parallel rails are provided on the bottom of the
conduit adjac nt to the sides thereof.

678,314. Electrical Water Heater. Harry M. Hill,

St. Louis, Mo. Application filed July 2, 1900.

An inclosing shell has inlet and discharge pipes con-
nected to its opposite ends. Concentric electrodes are ar-

ranged within the shell. One electrode is in the form of a

cylinder while the other is in the form of a cone and fits

within the cylinder-shaped electrode. A space is provided
between the periphery of the inner electrode and tbe inner
wall of the outer cylinder for the passage of water. Re-
cesses or pockets are formed on the contiguous faces of

the electrodes for developing eddies in, and imparting a

circular motion to, the passiDg liquid.

678,320. Incandescent Electric Lamp. Andrew H.
Miller, Chesaning, Mich., assignor of one-half to

Lester P. Burrows, Chesaning, Mich. Applica-

tion filed October 1, 1900.

The terminal contacts for electric connection with the

external circuit and a filament connected between the con-
tacts, are combined with a switch upon the external sur-

face of the lamp and free of the lamp-socket controlling

the path of the current through the filament whereby the

intensity of the light may be altered.

678.343. Gas Check for Enclosed-arc Lamps. Philip

Luhr, Orange, N. J., assignor to the Manhattan
General Construction company, New York, N. Y.

Application filed September 15, 1900.

A ring of metal contains suitable channels for the

gases. A hub of insulating heat-resisting material is sup-

ported within the ring so as to form an annular chamber
outside the hub. The lower portion of the hub is formed
into a chamber around the upper carbon, and one or more
channels or passages lead from the inner chamber to the

annular chamber.

678.344. Method of Operating Electric Arc Lamps.
Philip Luhr. Orange, N. J., assignor to the

Manhattan General Construction company of

New York. Application filed December 26,

1900.

This method consists in creating in the upper portion of

the inclosed area a local circulation of air and gases

whereby a too rapid descent of the atmospheric oxygen to

the point of combustion is prevented.

678,353. Inductance Coil. Harry Shoemaker, Phil-

adelphia, Pa., assignor to Gustave P. Gehring
and Marie V. Gehring, Philadelphia, Pa. Ap-
plication filed February 8, 1901.

A central non-conducting core or spool has a series of

metal disks fitting upon the spool and provided with gaps
between their ends, Cup-shaped metal disks surround
the spool upon either end of the disks and have an air-

gap between their edges. A winding is mounted upon the

dinks in the space butwuen them and the bent ends of the

cup-shaped disks.
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A New System of Space Telegraphy.

So numerous of late have been the new systems

and methods of space telegraphy, each heralded as

"novel" and proving, on investigation to represent

but slight modifications of, and questionable im-

provement upon, the Marconi system, that it is re-

freshing to come upon a system operating with rad-

ically different apparatus, both at the receiving and
sending ends. Such a system has been developed
recently in Chicago.
The receiver of this new system is the joint in-

vention of Lee De Forest, a graduate of Yale Uni-

versity of the class of '96S, and Edwin H. Smythe of

the engineering department of the Western Electric

company of this city. Mr. Smythe's 10 years' work in

Ihe field of telephony has given him experience that

has proved especially valuable in dealing with the

problem in hand, while during his three years of

graduate work at Yale Mr. De Forest made a spe-

cialty of the subject of the Hertzian waves, taking

the degree of Ph. D. for work along that line. Read-

ers of the Western Electrician will also be inter-

ested in knowing that for a time Mr. De Forest was

a sudden increase in its resistance, similar to that

observed with the arsenic or lead-peroxide "co-

herer," yet this effect is due to an entirely different

action. Just what this action is and the mode of

operation, as well as the full theory involved and

the conditions governing have been the subject of

careful and painstaking scientific research on the

part of the inventors. Until pending patents are

granted, however, they arc not free to publish the

full results of these investigations to the scientific

world. The receiving device, in its case, is illus-

trated in Fig. 2.

The responder appears to be extremely sensitive in

its action, and is instantly and automatically re-

stored to its normal condition of high electrical re-

sistance at the cessation of the Hertz impulse. This

automatic restoring quality of the responder allows

an ordinary telephone receiver to be used to the best

advantage as the signal-receiving device. In this

one hears, as it were, the sound of the spark at the

sending instrument, for however rapidly these sparks

follow one another the responder restores itself to

its original condition after each, and is thus able to

dilions in the conducting path over which the Hertz
waves oscillate arc not exactly the same as when a

coherer is substituted. Ordinarily the coherer, being

of extremely high resistance, acts as a condenser to

the electric oscillations, so that a loop of the cle

static standing waves tends to form at j& vpjr-c

electrode. Thus when the coherer is pi
customary, at the foot of the upright A::
tenna at first vibrates with a static \> •

that is, its length represents a one-half ,

In other words, its natural period %f "-"-vibration is.

just twice that holding after the 1 Beep
broken down, and a node formed at thc\art!vyl con-

nection.

Using a closed-circuit responsive device at the Toot

of the antenna, however, this first harmonic of the

fundamental vibration is not called into existence

until the work of the received impulse is accom-
plished, and the responder completely opened.

Theory and experiment have alike shown that the

action of the Hertzian oscillation on the coherer
is largely influenced by the potentials produced
across its terminals. Thus, with the same amount

Fig. 1. Sending Apparatus (Freeman).

connected with the editorial staff of this journal,

resigning to' prosecute work on this invention. The
sending apparatus has been developed by Professor
Clarence E. Freeman, E. E., associate professor in

electrical engineering at the Armour Institute of

Technology; and, exemplifying the liberal spirit of
that institution in relation to original scientific re-

search, its laboratories were thrown open for the

development of the new system.

The ideas embodied in the receiver and the sender
were originally worked out independently by the

inventors, and it was found that by their combination
a new system was possible, which did away entirely

with the coherer at the receiving station, and the

induction coil at the sending end.

In the coherer, heretofore almost invariably used
as the receiving instrument, in space telegraphy, the

great drawback is the necessity for a tapping, or de*

cohering device, with the complication of apparatus

this involves, its uncertainty of action, and, most im-

portant of all, the time lag, with limited speed of
signal transmission thus inevitable.

To the new receiving device its inventors have
applied the name "responder," a term first suggested
by the London Electrician as one suitable for any
resistance device sensitive to electric radiations, re-

gardless of any theory of the particular action in-

volved. It would be well to state that the device
is not an "anti-coherer," for although the action of

the electric waves upon the new receiver is to cause
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respond to the succeeding impulse. Thus, by em-
ploying an induction coil and Wehnelt interrupter,

with an adjustable platinum anode, for the sending

instrument, a sort of crude musical scale or siren

can be operated, and the same note is heard, ascend-

ing or descending, by one listening at the telephone

connected in the responder circuit.

In telegraphing the receiving operator hears the

dots and dashes of the Morse code in short or long

"ripples," very much as the sending operator hears

it in the sound of the induction coil's spark.

This automatic restoring quality of the new re-

sponder, therefore, allows a speed of signal trans-

mission limited only by the ability of the receiving

operator to read. If desired, an ordinary relay may
be substituted for the telephone and the signals

received on the Morse sounder. The telephone is

preferred, however, on account of the greater sim-

plicity of the receiving circuit thus made possible,

comprising, as it then dors, besides the responder.

only choke coils, the necessary resistance, a cell of

battery and the telephone.

The responder has been found to work best on a

small current. Thus, with one ordinary dry cell

several thousand ohms' resistance is included in

circuit. The normal resistance of the devio
about 50 ohms, increasing to n thousand or more
under the influence of the electric impulse.

Operating on normally closed circuit, as this

responder doc?, it is interesting to note that the con-

The Receiver or "Responder" (De Forest-Smythe).

of energy, an oscillation having a steeper wave front

will operate a receiving instrument at a greater dis-

tance than another of more gradual rise, because, in

the case of the first wave the cutting of the antenna

by the lines of force is at a greater rate, and the

potentials of the currents therein induced, and trans-

mitted to the coherer, are correspondingly raised.

Starting out with this premise, Professor Freeman
h;is si.-night to produce a sending apparatus calculated

to deliver its energy in the most efficient form, and.

by securing the most sudden possible breakdown of

the insulating medium in the spark gap. produce a
form of electric oscillation far more effective than

any which can be generated by [he devices ordinarily

used at the sending station. How well he has suc-

ceeded in accomplishing this result the record of the

tests given below shows.

From the very nature of the induction coil the

rise of potential at the terminals oi us secondary

winding must he comparatively slow, while the high

resistance of the winding causes a loss of energy,

which may amount, especially in the larger coils

now being introduced for space telegraphy, to a

considerable percentage of the total amount delivered.

In fact, it appears very questionable whether the in-

duction coil can be made an efficienl machine for

the generation oi these electric OS reprc-

ing any considerable amount of energy.

It is well known among physicists that the poten-

tial and nature of a spark discharge depend nol



on the width of the spark gap, but on the manner

in which this potential is produced. Thus a sudden

application at the terminals causes a breakdown at

less potential, but of a more violent nature, than

if the rise there were gradual. Losses from brush

discharge are decidedly less, and inequalities on the

surfaces of the spark terminals are of less impor-

tance. This seems to indicate that it may be possible

to secure a much greater regularity in the spark

discharge, each single spark being alike effective.

Professor Freeman's sending instrument is said to

be constructed so as to embody the above-mentioned

advantageous features, and, in addition, it does away

with the necessity for the usual circuit breaker,

Wehnelt or hammer interrupter, with all the irregu-

larities and losses involved in their operation. The

illustration (Fig. I) shows the sending apparatus

with the double "toadstool" spark gap, a form which

has been found especially effective for the work in

hand.

The tests which the new system has thus far un-

dergone, while not covering a great distance in miles,

have been severe, and have demonstrated the possi-

bilities of the new instruments. Several successful

trials have been made with the sending station lo-

cated at the Armour Institute, and the receiving

instruments placed upon some city structure, such

as the Lexington Hotel (a distance of 1% miles')

and on the roof of the Auditorium (a distance of,

approximately, four miles) . In every case the range

lay over a district of tall buildings, steel structures,

metal chimneys, elevated railroad, and densely

threaded with telegraph wires and feeder cables.

A range more unfavorable to the transmission of

signals would be hard to find. From the mast of

the steam yacht Pathfinder, using an antenna 50 feet

in height, signals were transmitted perfectly to a

similar antenna connected to the responder placed

on the city's four-mile crib, in the lake, over a space

of five miles. A small induction coil was used as

the sender in this latter test.

In the before-mentioned trial from the Armour

Institute to the tower of the Auditorium some rather

startling results were obtained, showing the sensi-

tiveness of the receiver, as well as the remarkable

efficiency of the new sending device. With a 12-

inch induction coil and Wehnelt interrupter, a spark

gap of three-fourths inch was renuired to transmit

the signals over this range, but when the new send-

ing device was employed a spark gao of one-nuarter

ttr?s length, or but three-sixteenths inch, sufficed to

<rive the signals perfectly at the receiver. That is

to say, the form of wave generated by the sender

appeared to be, roughly. 400 per cent, more effective

than that delivered by the ordinary induction coil.

The feat of transmitting signals over this distance

with three-sixteenths-inch spark gap would be re-

markable, even over water, and when the nature of

the ground traversed is taken into consideration,

together with the fact that the flagstaff supporting

the sending antenna was copper-sheathed^ and earth-

connected, the inventors seem well justified in re-

garding the result as something of a triumph.

In this experiment the receiving wires were hung

over the west side of the Auditorium tower, so that

there was a clear field behind the wires. When,

however, they were hung over the south side of the

building, yet still facing Armour Institute, so that

the great stone mass of the tower lay back of the

wires, and but a few feet behind them, scarcely an

impulse was recorded. The only plausible explana-

tion of this fact seems to be that reflection of the

waves by the building produced an interference in

the wires with the impulses directly received.

Further perfections and developments of the new

system are to be pushed by the inventors as rapidly

as possible; for both the receiving and sending de-

vices seem to afford many possibilities not in the

scope of the systems heretofore employed.

A New Telegraph and Cable Code.

General A. W. Grcely, the chief signal officer of

the United States Army, has devised a telegraph

and cable code, which is understood to be much
simpler than those at present in use. A patent (No.

678,363) for this code was granted to General Greely

by the United States Patent Office on July 16th.

The code is described as follows: A code word
consists of letters made up of successive signals of

polarity. In a scries of code words each

one has the same number of letters and each one

of successive sign;

larity. In an even code-number system

the even units from zero to eight are represented

respectively
'

' the tens from 10 to 0/5

are represented by s made up of successive

signals of opposite ''-
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Organization of National Electrical Con-
tractors' Association.

The United Electrical Contractors' Association of

New York state met in convention in Buffalo on

July 16th. The meeting was well attended, and the

spirit of good fellowship and fraternity v/as such

as to weld the members in still closer relations.

At 8 p. m. on Monday, July 15th, a meeting of

the directors of the association was held in the

Builders' Exchange, and this meeting was attended

by the committee on forming a national convention.

At 10 a. m., on Tuesday, July 16th, the members
assembled in the Builders' Exchange, when creden-

tials were presented and badges issued. An hour

later the members had boarded trolley cars and

for an hour and a half enjoyed a special ride

about the city. It was approaching one o'clock

when luncheon was served in the New York state

building on the Pan-American Exposition grounds.

At 2 p. m. the convention went into executive ses-

sion for the transaction of routine business.

The event of the day was a banquet given in

the Stadium restaurant on the Pan-American

grounds. H. I. Sackett of the Buffalo local as-

sociation presided as toastmaster in a manner that

won for him the highest appreciation of all present.

He opened the evening's enjoyment with remarks

pertinent to the occasion and called upon F. P. Jones

of the Buffalo association, who delivered an address

of welcome to the visitors. The next speaker was
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courtesy, and, following a burst of applause, three

rousing cheers were given for Mr. Stieringer.

Organization of a National Association.

At 10 o'clock Wednesday morning the gentlemen

interested in the formation of a national association

of electrical contractors met in the Builders' Ex-
change, Buffalo. A temporary organization was per-

fected by the selection of Rudolph Schmidt of Roch-

ester as chairman, and W. H. Morton of Utica as

secretary pro tern. Mr. Schmidt spoke briefly, re-

viewing the purpose of the gathering and the outlook

and necessity, and S. Davis of New York spoke

words of welcome to the delegates. On behalf of the

United Electrical Contractors' Association of New
York state, Charles Eidlitz of New York addressed

the convention, and then committees on nominations,

by-laws and constitution, and credentials were ap-

pointed, the committees to make report at the after-

noon meeting to be held in the New York state

building on the Pan-American Exposition grounds.

At two o'clock the delegates assembled in the

audience hall of the beautiful New York state

building. By-laws and a constitution for the new
association were adopted. The session lasted four

hours, and at the adjournment of the executive ses-

sion the following announcement of officers was

. made

:

President—Charles Eidlitz, New York.

First vice-president—G. M. Jones, Minneapolis,

Minn.

m commence on the electric-light

erected at Bear Creek, Wis.

ELECTRICAL contr

Rudolph Schmidt of Rochester, president of the as-

sociation, who spoke on the subject, "Benefits of

Association." Then came Charles Eidlitz of New
York city, who, in a speech full of humor, told

"What New York Thinks of Buffalo." Professor

George F. Sever, superintendent of electrical ex-

hibits at the Pan-American Exposition, was among

the guests of the evening, and spoke briefly but fe-

licitously on the subject, "The Features of the Elec-

trical Exhibits of the Pan-American." The lion

of the evening was Luthur Stieringer, who, as elec-

trical consulting engineer of the Pan-American Ex-

position, planned the beautiful spectacle which is

now commanding the attention of all. In concluding

his remarks, Mr. Eidlitz of New York paid a bril-

liant tribute to Mr. Stieringer in connection with the

grand illumination. There was an immediate out-

burst of applause, which would not subside unlit

the toastmaster had called upon Mr. Stieringer to

speak on the illumination of the Pan-American Ex-

position. Mr. Stieringer called attention to the fact

that the illumination of the Pan-American Exposi-

tion was an evolution of that so successfully carried

out in Omaha in 1898, where a gold medal and

diploma were awarded, being the highest awards

given at that exposition. The conditions at the Pan-

American afforded a wider scope and more lavish

treatment. During his remarks Mr. Stieringer paid

a glowing tribute to Henry Rustin, chief of the

mechanical and electrical bureau of the Pan-Ameri-

can Exposition, for his ability in having constructed

in a comparatively short time the extensive installa-

tion with all its complications. In closing, the

speaker thanked the guests assembled for their

ACTORS AT BUFFALO.

Second vice-president—E. T. Cooke, St. Louis,

Mo.
Third vice-president—H. K. McKay, Baltimore,

Md.
Treasurer—Geoorge R. Mathieu, Pittsburg, Pa.

Secretary—W. H. Morton, Utica, N.-Y.

Board of directors—E. D. McCarthy, Buffalo;

M. L. Barnes, Troy; J. S. Hilton. Syracuse; H. A.

Loeb, Philadelphia; E. McCleary, Detroit; F. E.

Newberry, St. Louis; F. W. Lord, Boston; W. I.

Gray, Minneapolis; J. K. Howe, Baltimore, Md.

;

C. A. Dainz, Cleveland, Ohio.

The time and place of holding the convention of

1002 was left to the board of directors.

There were 48 delegates in attendance at the con-

vention, representing a total of 200 contractors, lo-

cated in the states of New York, Missouri, Penn-

sylvania, Maryland, Michigan, Ohio and Minnesota.

Applications for membership should be addressed

to W. H. Morton, 44 Whitesboro street, Utica, N. Y.

The attendance at the convention was as follows :

C. A. Georgia, Elmira, N. Y. ; T. E. Clark, E. Mc-
Cleary, Detroit, Mich. ; F. L. Barnes, Boston, Mass.

;

G. R. Mathieu, Pittsburg, Pa.; E. B. Keller. T. C.

Smith, H. A. Loeb. Philadelphia. Pa. ; C. M. Morfit,

Baltimore, Md. ; C. A. Dainz, Cleveland, Ohio; S.

Davis, H. Alexander, I. C. Hatzel, J. R. Strong,

A. J. Martin, J. P. Hall, E. S. Keifer, Charles Eid-

litz, New York, N. Y.; H. G. Hatfield, W. H.
Morton, B. V. Butts, Utica; Rudolph Schmidt. Roch-

ester; F. W. Newman, Albany; M. J. Ahnstcad,

Rochester; M. S. Horton, B. A. Vandy. Rochester;

F. L. Frost. Albany; J. F. Burns. Schenectady;

YV C. Ballda. Utica; James S. Hilton, Syracuse;

E. D. McCarthy, Albert Mann. J. C. Sterns. H. T.

Sackett, F. P. Jones. Walter L. Wilbelm. Buffalo:

II. E. Lindsay. R. Rangtell. F. E. Newbcrrv. E.

Boeschenstein, C. J. Sutter, E. D. Cooke, Emil Haas,
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St. Louis; 1\ K. Sli«-rni.-in, Uiughamton, N. V. ; \V.

W. Luckhurst, Albany; ML L. Barnes, Troy; m. H.

Johnson, Utica ; G M. Jones, Minneapolis, M inn.

;

\V. A. Corrao, S. A. Van Nort, St, Louis, Mo.;
II. A. Alexander, New York.
A group picture of the gentlemen attending tlic

meeting is shown in the illustration on page 50-

Charles L. Eidlitz "f New Ifork, ill' president o)

the new national association, is seen in the uppci

right-hand corner of the picture, with Ins head ou1

lined against tlie bay tree. Rudolph Schmidt, of

Rochester is seated in the bottom row, the third

from the right. The photograph was taken at the

entrance of the New York state building at the

Pan-American Exposition.

Military Automobile for Wireless Teleg-
raphy.

In the accompanying illustration is shown a port-

able outfit for wireless telegraphy, designed by Mr.
Marconi and especially adapted for military re-

quirements. It is an outgrowth of experience in

the South African war and is described by an Eng-
lish correspondent of the Scientific American, to

which journal the Western Electrician is indebted
for the particulars here given. For some time past

Marconi has been experimenting with cylinders to

act as receivers in lieu of the high wire or antenna.

These cylinders have been proved to be more effi-

cacious, for the transmission of messages over short
distances, than the ordinary apparatus. When the

electric currents arc excited, the waves at first oscil-

late very rapidly and violently, but in a few moments
the vibrations die down, or become damped, in much
the same way as the wire of a piano decreases its

vibrations after a note has been struck. It is im-
perative that these vibrations should be sustained
as much as possible, in order to travel over a long
distance, and to insure this end there must be a
great capacity in the sending instruments. The effect

of the cylinder is to render greater capacity than
the ordinary aerial wire, and consequently to secure
mure sustained vibrations.

The automobile shown in the illustration is the
Thorncroft steam-motor car, or lorry, which is now
sp much used in England for heavy road traffic.

The car has a capacity for about five tons, and can
attain a speed of from 12 to 14 miles an hour with
a full load. The rear part of the lorry is fitted up
as an operating room, containing instruments and
electric batteries. Upon the roof of the car the long
cylinder is placed. In the picture the cylinder is shown
raised ready for use, but when not required it is laid

down flat upon the roof, out of the way. The cylinder
is about 25 feet in height. It is constructed of metal
and thoroughly insulated. The points from which

7 *
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MILITARY AUTOMOBILE FOR WIRELESS TELEGRAPHY.

the currents arc transmitted into, and received from,
space may be observed at the top of the cylinder.
and wires connect them with the instruments below.
Due special recommendation of this migratory in-
stallation is that communication can be maintained
while the vehicle is traveling. The maximum dis-
tance over which messages can be dispatched and
received by means of this installaii.ni is 20 miles
at present, which is generally sufficient for military
purposes. Marconi, however, is still continuing his
experiments with a view to increasing this distance,
The cylinder is said to perform exactly the same
functions as the aerial wire, even in connection with
the tuned or synchronized messages.
Although Marconi is still continuing Ids investi-

gations with the cylinders, his principal experiments
are still concerned with the perfection of the original
system. Although Marconi lias found the cylinders
to be specially valuable for the transmission of
messages over short distances, up to aboul 30 miles.
it has not been found so successful in the case of
long distances.

Edison Storage Battery Patented in the
United States.

On July 16th the United States Patent Office

grained to Thomas A. Edison a patent (No. 678,-

722) on a "Reversible Galvanic Battery." This pat-

mi relates to the new Edison storage battery which
has created so much commotion in the electrical

field. The original application for this patent was
filed March l, 1901 (.serial No. 49,453), but it was
divided, and the application forming the basis o,f

the present patent was filed June 20, KjOl (serial

No. 05,284). This patent is much like the Knglish

patent described in the Western Electrician of July

oth, but as the description is more exhaustive, the

text of the United States patent is herewith given

entire,

i an \\ bom ft may concern:
ise it kuumu tiuu 1, laomas A. tidlson, u citizen of

the Uultcu Suites, resitting m Llewellyn Park, in the
county ui bssex ana Mine ot New jersey, nave lu-

vemeu a cei turn new ana usexul improvement in re-
versible gmvuuic butteries tC'use iNo. i,vW), of wnlctt tne
toiiowing is u BpeeWcatiOB.
&iy in > en Hon relates to Improvements In reversible

or bO-eulieu •storage" butteries; una my object Is to
prouuee a reversible guivunic cell ot great permanency
auu or remarkably iigm weight per unit of energy.
in my application ior Letters l'aieut, UleU Oetouer 31,

19ou, berlui i\o. B4,a94, 1 ucscribe an improved leversible
gauanic cell wherein the metals caumium ana copper
uie employed as tne elements in an niluuiue electrolyte
and by means ot which 1 secured a very permanent
ceil, one Wherein the initial and final states ot the
eieecroiyte are me same, and, nuuliy, one wnicu was
capable of storing a greater amount vt energy per
pound of cell iUuii batteries commercially u^cd before
inut Lime ior tne same degree or durability. My pres-
ent Invention is designed to luriher iiguten the weight
01 the cell m comparison to the stoitd energy and to
deliver the energy to the exterior circuit at a higher
rate.
in the alkaline zineate type of. battery as commercially

used, so tar as l know, copper oxide has heretofore
been used exclusively as tne oxygen-furnishing ele-
ment when the battery is discharged, the copper being
reduced to the metallic state. The only other elements
which have been suggested and would be available
as substitutes for copper in these batteries have been
those lower in the electrolytic series, such as mercury
and silver; but so far as 1 kuow these metals have
not been satisfactorily or commercially utilized 00
account of the difficulties arising from their application
In alkaline electrolytes, as well as because of their
expense, especially in regard to silver, which metal
possesses the further disadvantage of being quite soluble
in the electrolyte when subjected to oxiuation. 1 have
sought by a great many experiments for an element or
compound capable of being used in an aluaiine electro-
lyte, the heat of formation of whose oxide should be as
low or lower than that of oxide of mercury, and lu
this 1 have been successful, the result being the dis-
covery ot an element ior furnishing the oxygen to the
oxidizable element on discharge with even greater
freedom than oxide of mercury, while at the same time
the new element is less expensive, is of less weight,
is of greater permanency, and finally is of greater
insolubility in the electrolyte. I have also sought by
experiment lor an element superior to cadmium as the
oxidizable element on discharge, with the object in view
ot further reducing the weight and cost of the cell,

and 1 have discovered an element for the purpose
possessing these desirable characteristics. As a result
a reversible galvanic cell equipped with the new ele-

ments is of great permanence, is relatively light and
inexpensive, and is of great power.
The elements are prererably curried or supported by

hollow perforated plates, forming receptacles or pockets,
which are illustrated in the accompanying drawings,
forming part of this specification, and in which Fig. 1
is a face view of one ot the plates, having three pockets
or receptacles, showing the front wall partly broken
away, t-'ig. 2 is a section on the line (2 2) of Fig. 1. Fig.
3 is a plan showiug two of the plates forming a single
combination, and Mg. 4 an enlarged detail section. Jn
all of the above views corresponding parts are repre-
sented by the same numerals ot reference.
Each plate is formed with two walis \1) and (2) con-

structed, preferably, of a single continuous sheet, made,
preferably, of very thin sheet-nickel—say about 0.005
of an inch in thickness—and bent at its bottom around
a horizontal frame (3), from which extend the vertical
spacing-frames [± 4), to all of which frames the sheet
Is secured by means of nickel rivets, as shown, to form
a strong rigid hollow plate, with pockets or receptacles
between the vertical frames (4 4). The walls (1) and 12)

of the plate, as shown, are perforated with small holes
arranged very closely together and each about 0.015 of
an Inch in diameter. I prefer to use nickel in the con-
struction of the plates, since that metal is not oxidizable
by electric oxidation In an alkaline solution. Iron, on
the other hand, is slightly oxidized under these condi-
tions nnd Is not so desirable: but If very carefully and
perfectly plated with nickel it may be used satisfactorily
ior tbe construction of either the plates or the frames.
Obviously the frames (3i and (4) may I e. and in some
Instances preferably are, constructed of hard rubber
or other Inert material, to which the perforated sheet is

ri\ 1'ii'd, as explained. Secured to one or belli of the
sides of the plate are a number of Insulated spacing
blocks (5 5) to prevent adjacent plates from touching
when Immersed in the electrolyte.

in the manufacture of my new oxidizable element
for use in a reversible galvanic cell I Orst preferably
take monosulphlde ot Iron and reduce ll by a crushing
operation mull the particles thereof may be passed
through sen-en having about •lii.utXl openings per square
Inch, and I Intimately mix about eight purls, by weight,
of the powdered monosulphlde with about two parts, by
weight, of llaUe graphite of 11 size considerably larger
than tlie perforations In the walls of the pockets or re-
ceptacles. Flake graphite being exceedingly thin ami
of large area gives an extensive conducting surface In
proportion !<• lis bulk and weight. This mixture Is Moat
moistened with a 20 per cent, solution of potasslc hydrox-
ide, and the dampened mass is packed into the pockets or
receptacles of the proper plates by q suitable tamping
tool. Owing to the want of flexibility Of the graphite.
the mixture packs to n hard, porous mass. 11 n.vi
of electrolytic gassing ih.Tef.u-e dues not disintegrate
the muss as u whole when properly compressed. After
each pocket or receptacle has been tightly packed with
I he in. almost to Its top a Wad of nSbCStOS liber (G),

about a qiiurler of 1111 Inch In thickness. Is Introduced
Into the pocket or receptacle above the mass, and on top
Of tills packing Is placed u Strip of sheet-nickel (7). en-
tirely covering the asbestos nnd lllllng the mouth of
tin« pocket, which ship is permanently seemed In posi-
tion by nickel wires (St. threaded through tlie Openings
near the top of the pocket, as shown particularly In
Fig. 2. The element thus formed is subjected i" electro-
lytic oxidization In n solution of potasslc hydroxide,
whereby sulphur will he act free ami combining with
the alkali forms a sulphide ot potassium, which diffuses
out of the mass, while the lion Is converted to a ferrous
oxide thereof. This diffusion of the alkaline sulphide out

of the plate In hojit-

plate to altera
Hon by alter i

,-

era! ••( t ie

will be eliminated and I

ii after the iron fa

Sire <- Iron doCS OOt de<
vlously be no local action betw<

' formed from the mlphi l<

and being Intermediately ml
on the . ;;

which prevents any disturbance
the mass even when it u nub
within i he porci by overcharging I hi

ally. The obji
amount of iron oxide In

and In a form capable of being reduced to the metallic
ele< trolytlenUy.

My attempts to utilize iron an the oxidize
In an alkallie- reVCI Ible battery w«-re for a. long
frustrated by the fflCl

ha astive experiments, that dried oxides of Iron
not reducible to any extent by the current;
Iron reduced by hydrogen from different iron nlta wm
not oxidizable to any considerable extent by the
rent; thai the hydrates of Iroi
difficult of use without drying, which
son bscurc change therein to render them near]
in the presence of tbe reducing current: that bulky
ferric oxide was not capable of any considerable reduc-
tion by the current, and, tinnlly, that ferrous oxide,
though easily reducible, was very difficult to [
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NEW EDISON SIORAGE BATTERY.

on account of atmospheric oxidation. The formation
of the ferrous oxide, in the flrst Instance, within the
pockets or receptacles did away with the obi'
due to the bulk of the hydrates, while the oxide thus
formed Is perfectly reducible by the current. Instead
of forming the oxide In this way by oxidizing the mono-
sulphlde in an alkaline solution. It will be obvious that
salts of iron, like ferrous chloride, may be packed
with the graphite and when placed in an alkaline
solution form chloride of the alkali and ferrous oxide of
Iron, the alkaline chloride diffusing out of the mass. The
results, however, are not so good as when the sulphide
of iron is used, since the quantity of finely divided Iron
produced thereby Is considerably less and Is als
porons, offering, therefore, a reduced opportunity for
the solution to penetrate the mass and lowering hi
consequence Its current-conducting capacity. Metallic
Iron, even when finely divided, as produced by electro-
lytic reduction, does not of itself oxidize in solutions
of the fixed alkalies, and the oxide of Iron Is not ap-
preciably soluble. Compact, dense, or non-porous Iron—
I. e.. Iron having n latlvely large pai tlclee—when sub-
jected to a powerful electrolytic oxidation forma a
small Quantity of a soluble ferrate of Ihe alkali and dis-
solves In the electrolyte. On the other hand, finely di-
vided Iron Obtained as described When subjected to
electrolytic oxidation does not form a soluble ferrate.
but Is converted Into the Insoluble ferrous oxldi
Improved oxidizable clement Is therefore absolutely
permanent, so that in the operation of the battery the
electrolyte Is not changed at any stage of the working.
and absolutely no deterioration Of the Iron l lenient
takes place.
Having described the nd vantages and characteristics

Of and the preferred manner Of making the oxidizable
element, reference will now be made to the preferred
oxygen furnishing or storing element of the

1 have discovered by experiment that the lower
of nickel and cobalt when In contact with a conductor
In an alkaline solution can be almost wholly raised
from this lower to a higher stage Of oxidation .

[h than Is possible by chemical means and that
these It ichor oxides re\ ert to a lower stage by re-

duction with extreme ease, and availing myself of this
fact i have constructed on oxygen storing eh mcnl ca-
pable of great of light weight, and of high
permanence. Neither the oxide of nickel nor of
!s appreciably soluble in an alkaline electrolyte, and
both nickel and cobalt give nearly the same VO
In use: but since nickel

.
i DSlvc than

1 prefer to use the former clement for the pur,
lli, preferred process of making the oxygen -storing

lenient consists in first precipitating either the mon-
oxide or black bydrated dioxide of the metal—say nickel
—In the usual wot, washing the precipitate free

the products of the reaction, filtering off the Mould.
and .Irving off the precipitate The result ing
hvdratod oxide Is then powdered very fine and IS

for use. Either oxide may be used with thi

SUltS. The process above outlined applies Sit as
well as tO nickel. About seven parts, by weight, i

finely-powdered hydrate and three parts, by weight, of

fiake" graphite arc then Intimately mixed and
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with a small quantity of a strong solution of potasslc
hydroxide so as to dampen the mass, which is then
inserted in the pockets or receptacles of the proper
plates in small quantities at a time and thorouguly
lamped at each accession. Finally the mass is covered
with a layer of ashestos, held in place by a plate of

nickel secured in position by nickel wires, as I have
described in explaining the make-up of the oxidizable
element. The plates, the pockets of which are thus
supplied with the mixture ot the hydrated oxide and
graphite, are then immersed in a solution of potasslc
nydroxide in water and subjected for a considerable
time to an oxidizing-current of about 50 niilllamperes

per square inch of surface, during which the oxide is"

cither raised to a higher stage of oxidation than the
black oxide iNi-iC>3> or else acts as an absorber of oxygen
in some manner unknown to me. Whatever the action
may be, the oxide so treated acts as a most efficient

oxygen-storing element for commercial use in a gal-

vanic battery.
The object of employing graphite, which is not af-

fected by electrolytic oxidation, Is to offer a great ex-

tent of surface against which the whole of the oxide is

in contact, a large conducting-surface being necessary,
since the electrolytic reduction and oxidation for prac-
tical purposes only extend a small distance from the
conducting surface against which the oxide is in contact.
This is admirably effected by the use of graphite in its

micaceous form, the proportions indicated being such
as to practically insure that the electrolytic action need
not penetrate a greater distance from the contact-surface
than the thickness of a single particle of the powdered
oxide. Furthermore, there is no local action between
the nickel or cobalt oxides and the graphite.
The reason why nickel hydrate is preferably used

instead of other compounds of uickel is that the metal
itself when finally divided (as obtained by reducing a
nickel compound by hydrogen or electrolysis) is not
oxidizable to any considerable extent when subjected
to electrolytic oxidation in an alkaline solution. The
sulphide of nickel is not decomposed by electrolvsis

under the conditions of battery work, and the sulphide
of cobalt only imperfectly. Hence the hydrates are
the most available compounds for use, since they do
not become inert to the same extent as hydrates of the
oxides of iron after drying; they are easily prepared, and
by absorbing the solution they swell within tne pockets
or receptacles, so as to insure intimate contact and
stability. During the charging of the cell the absorption
of oxygen by the oxide of nickel or cobalt causes the
oxide to further swell and bulge the pockets or re-

ceptacles outwardly, and on discharge a proportionate
contraction takes place. In order that the walls of the
pockets or receptacles majr always maintain the desirable
intimate contact with the active material, the pockets
are, as stated, made of some highly elastic metal, such
as hard-rolled sheet-nickel, so that at each contraction of
the mass the pocket-walls will by their elasticity keep in

contact therewith.
Having constructed the two elements of the battery

as above explained, they are preferably utilized to-

gether in a solution of 25 per cent, of potassic hydroxide
In water, and the cell is ready for use, and when
charged the iron is in the metallic form and the nickel
or cobalt oxide is raised to the superperoxide stage
described.
Owing to several obscure reactions which take place

when the battery is discharged, and also to a change
of resistance within the electrodes, the voltage is

variable; but the average voltage over the whole dis-
charge is about one volt, rising as high as 1.32 volts,
and sometimes higher, when freshly charged.
My improved battery can be overcharged, fully dis-

charged, or even reversed and charged in tne opposite
direction without any injury. Overgassing does not dis-
turb the initial state of the materials in the pockets, all

tne ingredients are insoluble, the supporting-plates are
una tracked by electrolytic oxidation, anu the whole
operation is independent of the strength of the solu-
tion, so that the battery is ot great permanence, wh.le
at the same time more energy will be stored per unit
of weight than with any permanent practical combina-
tion heretoiore suggested.

I have constructed a battery as above described
which gives an available storage capacity of one horse-
power-hour for Ti pounds weight; but it may be made
lighter without destroying its permanent character.
The specific magnetic metals are iron, nickel and

cobalt. ±Jy the expression "oxide of a specific magnetic
metal other than iron" as employed in my claims l mean
oxide of nickel, oxide of cobalt, or a combination of
such oxides. By the use of that expression it is my pur-
pose to embrace and include generically both of these
utilized oxides.

1 do not claim herein the new depolarizer per se com-
prising an electrolytically active oxide ot nickel or
cobalt, nor do 1 claim herein, broadly, such depolarizer
when used in a battery oi tne improved type invented
by me, wherein the electrolyte remains unchanged at
ail times and wherein both the active materials are
insoluble in all conditions of use, nor do 1 claim herein
snch a depolarizer, broadly, in combination with any
suitable oxidizable materials, in my present applica-
tion 1 claim the new oxidizable element per se and
In combination with the new depolarizer. Claims, first,

on the new depolarizer per se; secondly, on such de-
polarizer when used In a battery of the new type in-
\ented by me, and, finally, on such depolarizer in com-
bination with aDy suitable oxidizable element are made
in my application lor letters patent filed on even
date nerewith (Case No. 1,1*1) as a division of my ap-

ion filed March 1, l&oi, Serial No. 49,453, of whicu
the present case Is also a division. Claims on an electro-
lytically active oxide of cobalt used as a depolarizer
ure made in my application filed March 1. 19U1, Serial
NO. 4^,i-vJ.

Having now described my invention, what I claim as
new, and desire to secure by letters patent, is as fol-
lows :

1. An active oxidizable element for an alkaline re-
versible galvanic battery, comprising a conducting sup-
port and electrolytically active, finely divided iron ear-

.reby and capable of being oxidized on discharg-
ing, substantially as net forth.

z. An active oxidizable element for a reversible gal-
imprlslng a conducting support and a

mixtn.- conducting material and elec-
trolytically divided iron curried thereby
capable of being oxidized on discharging, substantially

*ortb.
3. An active oxidizable element for a reversible gal-

vanic battery, comprising a conducting support and a
mixture ].,.:, active,

oi bell
dlzed •-.

; t. forth.
-4- An an alkaline

. a conducting
*nppor aiTled thereby

ring, substau-

reversible
. appoi 1 and

a mix
capable of

as set
forth.

for ji reversible
ipport and

: in Idea" f'-rroiiH

oxidized on

'' r an alkaline re-
ing Mtip-

le ox Iron earned thereby electro-

lytically reducible to the metallic state upon charging,
substantially as set forth.

8. An active deoxldizable element for a reversible
galvanic battery, comprising a conducting support and
a mixture of flake J.ike Inert conducting material and
an oxide of iron carried thereby electrolytically re-
ducible to the metallic state upon charging, substantially
as set forth.

9. An active deoxldizable element for a reversible
galvanic battery, comprising a conducting support and
a mixture of flake graphite and an oxide of iron car-
ried thereby electrolytically reducible to the metallic
state upon charging, substantially as set forth.

10. In a reversible galvanic battery, the combination
of an electrolyte which remains unchanged during all
conditions of working, and two elements therein in-
soluble in such electrolyte, the oxidizable element hav-
ing for its active material electrolytically active, finely-
divided iron, substantially as set forth.

11. In a reversible galvanic battery, an alkaline elec-
trolyte, a conducting support carrying finely divided iron
when charged, and another conducting support carrying
an oxide of a specific magnetic metal other than iron
and capable of furnishing oxygen for the oxidation of
the iron on discharge, substantially as set forth.

12. In a reversible galvanic battery, an alkaline electro-
lyte, a conducting support carrying finely divided oxide
of iron when discharged, and another conducting sup-
port carrying an oxide of a specific magnetic metal
other than iron and capable of storing oxygen on
charging, substantially as set forth.

13. In a reversible galvanic battery, an alkaline electro-
lyte, a conducting support carrying finely-divided iron
when charged, another conductine support carrying an
oxide of a specific magnetic metal other than iron
and capable of furnishing oxygen for me oxidation of
the iron on discharge, and an inert conducting material
Intimately mixed with said oxide, substantially as set
forth.

14. In a reversible galvanic battery, an alkaline electro-
lyte, a conducting support carrying finely divided iron
when charged, another conducting support carrying an
oxide of a specific magnetic metal other than iron and
capable of furnishing oxygen for the oxidation of the
iron on discharge, and flake graphite intimately mixed
with said oxide, substantially as set forth.

15. In a reversible galvanic battery, an alkaline electro-
lyte, a conducting support carrying finely divided iron
when charged, an inert conducting material intimately

electrolyte, a conducting support carrying finely dlvideJ
Iron when charged, another conducting support carrying
a hydrated oxide of nickel, and flake graphite Intlmatelv
mixed with said oxide, substantially as set forth.

25. In a reversible galvanic battery, an alkaline
electrolyte, a conducting support carrying finely divided
iron when charged, another conducting support com-
prising a receptacle having elastic walls, and an oxide
of a specific magnetic metal other than iron carried
within said receptacle and engaged by the walls thereof
with an elastic pressure, said oxide being capable of
furnishing oxygen for the oxidation of the iron on dis-
charge, substantially as set forth.

26. In a - reversible galvanic battery, an alkaline
electrolyte, a conducting support carrying finely divided
oxide of iron when discharged, another conducting sup-
port comprising a receptacle having elastic walls, and
an oxide of a specific magnetic metal other than Iron
carried within said receptacle and engaged by the
walls with an elastic pressure and capable of storing
oxygen on charging, substantially as set forth.
This specification signed and witnessed this 17th day

of June, 1901. THOS. A. EDISON.
Witnesses:

Frank L. Dyer,
Gertrude J. Williams.

Edison Battery on Exhibition in Buffalo.

The Edison storage battery reached the Electricity

building of the Pan American Exposition on Satur-

day morning, July 20th, it having been brought from
Orange, N. J., by Frederick Ott, one of the confi-

dential assistants of Mr. Ediscn. It was placed

on exhibition in the Edison space in ample time to

receive the inspection of the jury of awards, which

began its duties this week. Light weight, ability to

charge and discharge rapidly without injury, long

life, superior workmanship, simplicity of construc-

tion, and the fact that the battery can be over-

charged, fully discharged, or reversed and, charged

ELECTRICAL ILLUMINATION OF THE AGRICULTURAL BUILDING AT THE PAN-AMERICAN EXPOSITION.

mixed with said finely divided iron, another conducting
support carrying an oxide of a specific magnetic metal
otner than iron capable of furnishing oxygen tor the
oxidation of the iron on discharge, and an inert con-
ducting material mixed with said oxide, substantially
as set forth.

16. In a reversible galvanic battery, an alkaline electro-

lyte, a conducting support carrying finely divided iron

when charged, natte graphite intimately mixed with said
finely divided iron, another conducting support carry-
ing an oxide of a specific magnetic metal other thau
iron capable of furnishing oxygen for the oxidation of
the iron on discharge and riake graphite mixed with
said oxide, substantially as set forth.

17. In a reversible galvanic battery, an alkaline electro

in the opposite direction without injury, as well as

being short-circuited without inj ury, will be the

claims to the jury. Just what the life of the new
Edison battery is is not known, but it is said that

Mr. Edison has had one in use in his laboratory

for over a year without its showing any signs of

deterioration. Mr. Edison arrived in Buffalo on his

way to Chautauqua, Saturday night, July 20th, and

was taken in an automobile to the grounds of the

Pan-American Exposition. He viewed the illumi-

lyte. a conducting support carrying finely divided iron nat jon and was deeply impressed by its magnificence,
when charged, and another conducting support carrying \ . *f * J °

Later in the evening he left Buffalo for Chautauqua,

but is expected to be a frequent visitor at the ex-

port

oxide of nickel capable of furnishing oxygen for the
oxidation of the iron on discharge, substantially as set
forth.

18. In a reversible galvanic battery, on alkaline
electrolyte, a conducting support carrying finely divided
oxide of iron when discharged, and another conducting
support carrying an oxide of nickel, substantially as set

forth.
39. In a reversible galvanic battery, an alkaline

electrolyte, a conducting support carrying finely divided
Iron when charged, and another conducting support
carrying oxide of nickel having, when charged electro-
lytically, more oxygen than Ni..03 . substantially as set

torth.
20. In a reversible galvanic battery, an alkaline

electrolyte, a conducting support carrying finely divided
iron when charged, and another conducting support car-

rvlng a bydmtcd oxide of nickel, substantially as set
forth.

21. in a reversible galvanic battery, an alkaline
electrolyte, ;t conducting .support carrying finely divided
iron when charged, another conducting support carrying
oxide of nickel capable of furnishing oxygen for the
oxidation of the iron on discharge, and flake graphite In-

timately mixed with said oxide, substantially as set
forth.

22. In a reversible galvanic battery, nn alkaline
electrolyte, a conducting support carrying finely divided
oxide of iron when discharged, another conducting sop
porl carrying an oxide of nickel, and flake graphite In-

timately mixed with said oxide, substantially as set
'"" h

.. ,,

23. In a reversible galvanic battery, nn alkaline
electrolyte, a conducting support carrying finely divided
iron when charged, another conducting support carrying

having when charged electrolytically
no gen than ni,o

;i
, and flake graphite intimately

mixed with said oxide, substantially as set forth.

24. in a reversible galvanic buttery, an ulkullne

position, which his lamp has aided in making so fa-

mous.

Edison Storage Battery Company.
It is said that a tew prominent capitalists have

become interested, with Edison, in the Edison Stor-

age Battery company, which is capitalized at $1,000,-

000. According to Wall street report, President

Schwab and Director Gary of the United States Steel

corporation, have $50,000 together; H. McK. Twom-
bly, $200,000, and Samuel R. Callaway, a smaller

amount. Only about $300,000 of the stock has been

issued to anyone outside of Mr. Edison and a few

of his close friends, the $300,000 being given as

bonus to the subscribers for $500,000 in bonds.

The Hillsboro and Ohio River Traction company
has been incorporated at Toledo, Ohio, with a capital

stock of $10,000, by Henry M. Higgins, Thomas H.
Hoggcsett, Charles Orr, Monroe Warner, James E.

McDermott and O. Z. Blair. The company will con-
struct and operate an electric railway from Hillsboro

to Aberdeen, running through Adams, Highland and
Brown counties.
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Jungfrau Electric Railway.

Some interesting facts regarding the Jtingfrau

electric railway are given in a paper read by Messrs.

Auvert and Mazen in Paris not very long ago. This
road, construction on which was begun in i>:,

)<>, will

unite the Bernese Oberland railroad system with

the station of l'etile Schcidcgg, situated on a rocky

u about 200 feel below the summit of the Jung-
frau. An electric elevator will take the passengers
1 in the plateau to the summit of the mountain,
The distance between the terminal stations of the

ill 1 about /'/ miles and the maximum grade is

cent. After a stretch of i'J- miles in the open
air, the line runs in a tunnel for nearly six miles.

The track is narrow-gauge (39 inches) and is laid

mi iron tics: a rack-and-pinion system is used on
nit of the heavy grade, the rack being of the

' wo trolleys for each of the two overhead wires.
The system of brakes has been made the object of
special study, owing to the heavy grades; five dif-

ferent methods of braking are used. In the first, the
rotating magnetic field of the motor is reversed in

direction, causing the armature t<, top and then
rotate in the opposite direction ; in the second the
armature is simply put in short-circuit, and as the
train descen n weight, the motors become
generators and a braking action ensue,. A third
disposition applies a brake when the current is in-

terrupted
; this brake is formed of a steel band pass-

ing around a drum mounted on the axle of each
motor, and is applied by a system of powerful
springs. These springs are normally held back by
an iron core which plunges into a solenoid connected
to the circuit of the lines; a centrifugal regulator
cuts the current when the speed of the locomotive
passes a fixed limit, and the brake is applied; the
current may also he broken by a switch when nec-
essary- Lastly, a brake screw and levers act upon
brake shoes working against a drum mounted on
the shafts of the pinions and a clutch brake acts
upon the rack.

The passenger cars are entirely enclosed and arc
electrically lighted and heated. The freight cars are
open and weigh, when loaded, about II tons. The
elevator, which is designed to convey the tourists
from the plateau to the summit of the mountain, is

to be operated by a three-phase motor mounted di-

rectly with the cabin: this motor operates two pin-
ions, each of which engages with a rack fixed to the
sides of the elevator shaft, thus lifting the elevator;
besides, two other racks will be run over by pinions
which operate the automatic speed regulators. The
mechanical installation of the elevators will be con-
tained upon a nlatform placed underneath the cabin.
The tunnel will he lighted by incandescent lamps
placed at So-foot intervals : the stations will be well
lighted and heated by electric radiators, taking 1%
horsepower each.

FIG. I. JUNGFRAU ELECTRIC RAILWAY.—POWER STATION
AT LAUTERBRUNNEN.

Strtth pattern and laid between the rails; the curves
have a radius of 325 feet in the open road and 650
ft et in the tunnel.

The three-phase system of alternating current is

used The power necessary for the trains, as well

i the electric elevator and different installations,

is to be furnished by hydraulic plants at Lauter-

brunnen and Busglauenen, using the power of the
I.utschine ; at the first point 2,200 horsepower may
be obtained, and at the second, 9,000 horsepower.
The first hydro-electric plant was installed at Lauter-

brunnen. It consists -of four alternators of the Oer-
likon type, .connected. by elastic coupling to Girard
turbines with horizontal shaft. An exterior view
of this station is shown in Fig. 1. while a view of the

interior of the building showing the generating units

is given in Fig. 2.

The overhead line which carries the current from
Lauterbrunnen to Petite Scheidegg at 7,000 volts is

FIG. 2. JUNGFRAU ELECTRIC RAILWAY.—INTERIOR OF LAUTERBRUNNEN STATION.

if hard-drawn copper, carried on porcelain insu-

lators. The line is fed by t-' sub-stations distributed

at intervals which depend upon the grade of the

road . the lasl sub-station supplies Hie

vator. Ai the sub st: ns the 1 oltage is low ered
by transformers from 7.000 to 500 volts for the line;

each of these stations h.\- two Ocrlikon transformers
of 200 kilowatts' capacity.

The rolling stock of the system consists of elec-

tric locomotives, a type of passenger car with single

truck, ordinary cars with two axles, and freight cms.
The locomotives, of which the first were buill by
tin- Swis, company of Wintcrthur. ami the elect

equipment, furnished by Brown, Bi . have
two axles and carry two three-phase motors of 150

horsepower each, working al 800 revolutions. Each
of the motors opcrati -i toothed pinion engaging
in the rack. The cabins of the locomotives are en

tirely enclosed, owing to the low temperature which
prevails at times in these regions. The locomotives

Pan-American Exposition Notes.

The illumination of the Pan-American Exposition
buildings and grounds continues to attract great at-

tention. The night scene is truly glorious and meets
the favor of all visitors. The Agricultural building
at night is particularly fine, as may be judged from
the photograph reproduced on the opposite
page.

Dr. Henry S. Pritchett. superintendent of awards,
announces that the members of the jury appointed
for the judging of electrical exhibits commenced
their duties on Monday, July 22d. Exhibitors de-
siring to have representatives, other than their reg-
ular attendants, present to explain the details of
their apparatus will be permitted to do so. The
members of this important jury, as announced by
Dr. Pritchett. are as follows: Carl Hering, con-
sulting electrical engineer and past president of the

American Institute of Elec-
t r i c a 1 Engineers, Phil-

adelphia, chairman : F. B.

Crocker, professor of elec-

trical engineering, Columbia
University, past president of
the American Institute of
Electrical Engineers. New
York: Arthur V. Abbott,
electrical engineer, Chicago:
D. C. Jackson, professor of
electrical engineering in the
University of Wisconsin,
Madison. Wis. : W. S.

Franklin, professor of elec-

trical engineering. Lehigh
LTniversity, Easton. Pa. : W.
S. Barstow. electrical engi-
n c e r, Brooklyn

: \V. E.

Goldsborotigh, professor of
electrical engineering. Pur-
due University, Indiana

:

Henry S. Carhart. professor
of physics and electrical

engineering. University '(

Michigan, A n n A r b r

;

William I.. Puffer, associate

professor of electrical engineering. Massachusetts

Institute of Technology, Boston, Mass.

Canadian Pacific May Utilize Electricity.

The Canadian Pacific Railway company has,

some lime pot. been considering the practicability
of utilizing the gn "i energy contained in

watcrpowcr of the Rocky Mountains, by
converting this power, now running to waste tl

the mountain 1
gi

1 electrical 1 ncrgy. The
company proposes to utilize this power at various

of ,1- system through the Rockies, in hauling
grades. At the present time,

a number known as assistant engines,

have to be maintained at these points to help the

trains 0\ :r the mountains, Electricians suggested
that the watcrpowers could be harnessed and made

of the assistant engines, and per-
haps even to be depended upon entirely, so far as

the mountain districts arc concerned. Supcrintcnd-
mmerman says that the clcctricr.

arc still figuring out thi

aware,
:, in view

the Rocky Mountain- shoull
utilized in the manner suggested, and think- i; prob-
able t! long, some
laid before the directors of the Canadian Pacific

Railway company.

A Curious Electric Water Heater.

Unique among electric heaters is the one described

in United States patent No. 678,314 issue'

ago to Harry M. Hill of St. Louis for an el

heater. As shown in the illustration, the device is ar-

ranged in a water pipe and in juxtaposition to a fau-

cet. In form the heater is very compact, being made,
with an enclosing shell which has inlet and disc

pipes, directly connected to the opposite head
thc shell. Concentric electrodes, preferably made of

carbon pressed into shape, arc arranged within the

shell and connected with an outside source of current.

One electrode is made in the form of a hollow cyl-

inder and the other one is in the form of a core,

fitting within the cylinder, but providing a space

between its periphery and the inner wall of the

cylinder for the passage of the water to be heated.

The core electrode is provided with a central bore
opening at the bottom, but closed at the top, and
the inlet pipe terminates short of the top, whereby
the water discharged from the pipe will pass in-

A CURIOUS ELECTRIC WATER HEATER.

wardly inside the core and between the two
trodes to the faucet, as ma)- easily be traced in the

drawing. The periphery of the core t

formed with spiral grooves in the shape of screw
threads, the faces of the gri red In-

some suitable fabric which is pressed into shape
when the core is being formed. Thi facing

the core or electrode with fabric is to prevent the

disintegrated carbon from passing out through the

with the running water. The cylinder

trodc is formed with spiral gr<

producing substantially a female thread, which,

the male thread 1 g path

for the water.

By the manipulation of the itandl faucet

direction att electrical current is sent tin

the heater, so that hot water may be obtain*

the invent in, while turning
the handle in the opposite direction will r.

water issuing from the f men-
in the patent

current, ;to volts, will destroy all animal
and vegetable matter in water to a large extent. The

. path which the water being ire,

pelled to travel is adv.

precipitate any foreign matter in the u

either the core or encircling electrode. The pi

he formation of eddies in thi

of the grooves, which eddies retain the preei;-

matter and prevent its escape through til

I'be invention is inten novelty, but the
ordinary electrical man will be inclined

practical utility.

The city of Humboldt. Tcnn., has voted th

suancc of $30,000 of bonds of an
electric-light plant and waterworks.
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CONVENTIONS AND EXPOSITIONS.
American I:. -rical Engineer-, (general meeting) ,

2'jlh to 24th.

Ohio Electric Light association. Put-in-Bay, Ohio, August 201b

10 22d.
International Association of Municipal Electricians, Niagara

Palls. N. Y-, September 2d, 3d and tin.

Pennsylvania State Street Railway association, York, Pa.,

aeptember 4th.

New York State Street Railway association, Rochester, N. Y.,

Septer
iirninating Companies, New York

State building, Pan-American Exposition, buffalo, N, Y., Sep-
embe-

The growing list of electrical organizations was

increased last week by the addition of another—the

National Electrical Contractors' association, which

was formed in Buffalo. This is purely a trade as-

sociation, as we understand it, but it has a field of

usefulness in passing upon credits, making regula-

tions for fair competition and considering matters

of like import of mutual interest to the electrical

contractors of the country. We observe that there

were no representatives from New England, the

South, the state of Illinois or the Far West in the

Buffalo meeting. Doubtless, however, the geograph-

ical scope of the new association will be widened

as it waxes in years and influence.

Technical education in any form that deserves

the name cannot be too widely diffused. Engineer-

ing colleges, manual-training schools and correspond-

ence schools are all doing good work in their sev-

eral fields of effort. A late departure that deserves

commendation is the Summer School for Appren-

tices and Artisans of the University of Wisconsin

now in session at Madison, Wis., and described in a

paper prepared by Professor B. V. Swenson for the

Northwestern Electrical association and published

elsewhere in this issue. The new school is designed,

in part, to be supplementary to the correspondence

schools in offering laboratory training to those who
can attend a six weeks' course in the summer. It

also lias attractions to many others, like men en-

gaged in the business of selling goods produced or

operated by technical processes, who do not care to

take up the correspondence courses. There ought

to be a demand in many localities for opportunities

such as the new summer school offers, and there

seems to be no good reason why the school should

not prove successful.
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and covered with strong canvas. The bales should

then be pressed and hooped with iron. Economy of

space is an important consideration. Special care

should be taken by manufacturers to wrap articles

of cast-iron so as to avoid shifting. On account of

careless packing, goods of this class frequently ar-

rive in Europe either broken or rusty. The bottoms

of the cases should be well fastened. Care is also

necessary in driving nails, which are often found to

have penetrated and damaged the contents of the

boxes. Considering the distance the goods are trans-

ported and the amount of handling they receive, the

packing is often sadly inadequate. As an illustra-

tion of this, a number of large American stoves were
ordered by a German merchant, and upon their ar-

rival some of them were badly broken and many of

the smaller attachments—such as screws, knobs, etc.

—missing. The stoves were packed in crates weigh-

ing over 400 pounds, which made careful handling

impossible. The attachments, including the heavy

lids, were put in the ovens loose, and shifted noisily

about whenever the crates were moved. The pine

boxes used are not always equal to the treatment to

which they are subjected, and sometimes arrive in

a poor condition. Mr. Neuer is evidently right in

saying that cheap packing in the long run is the dear-

est, owing to the losses sustained, while care in this

respect will do much to enhance the value of an
article in the eyes of the foreign purchaser. Good
packing of all kinds of American merchandise will

tend to increase materially our export trade, and
electrical exporters, among others, should bear the

fact in mind.

Jurors of established reputation have been chosen

to pass upon the electrical exhibits at the Pan-Amer-

ican Exposition. Messrs. Hering, Crocker, Abbott,

Jackson, Franklin, Barstow, Goldsborough, Carhart

and Puffer are men of standing and capacity, well

qualified to perform ably and impartially the duties

assigned to them. It may be objected that of the

nine jurors six are college professors and that a

larger proportion of "practical" men would have been

wise. But it is to be remembered that very many
of the working electrical men of the country who

are capable of undertaking this kind of work are

in the service of the great manufacturing companies,

while disinterestedness is a prime requisite in an

exposition juror. At the World's Fair at least one

of the jurors was connected with a company making

a large exhibit in the Electricity building, and al-

though no one questioned the motives and conduct

of the gentleman in question, there was some dis-

satisfaction. Again, the college professors are par-

ticularly available in having, during the summer,

the time necessary to devote to the work. Several

of the members of the Pan-American electrical jury

have served in similar capacity in previous exposi-

tions, and there is no doubt that the jury as a whole

is well constituted, honest and capable.

Careless packing of goods shipped for export is a

charge often brought against American houses, and

apparently with good reason. United States consuls

frequently dwell on the importance of good packing,

and their warnings stem to be sensible and reason

able. We note some practical hints in a recent report

of Mr. Neuer, the consular agent at Gcra, Germany,

that deserve wide attention among American ex-

porters. In making shipments to Europe, the traders

of the United States are asked to wrap their goods

to exclude moisture, and pack them in strong

wooden boxes. Tin: boxes should be nailed with

wire nails and strapped with iron bands. Goods in

should be securely wrapped in oilcloth, lined

with paper, to prevent its adhering to the contents,

For some time electrical men in general, and stor-

age-battery men in particular, have been awaiting

the appearance of the United States patent covering

Mr. Edison's new storage battery. The patent was
granted on July 16th and is given in full in this

issue of the Western Electriciap. The exhaustive

specification and 26 claims of the patent will be read

with much interest, as they give the inventor's exact,

technical description of the new cell and also

show, in the claims allowed, the Patent Office's con-

clusions as to the patentability of the invention. It

will be noticed that the specification was signed on

June 17th, nearly a- month after the reading of Dr.

Kennelly's paper before the American Institute of

Electrical Engineers in New York, and that there-

fore the patent itself, which has been issued with

comparative promptness, is the latest authorized de-

scription of the new battery. The main features of

the Edison storage battery are now well known,

but in his patent the inventor gives many interesting

details of his labors. As to results, the following

paragraphs are particularly quotable

:

Owing to several obscure reactions which take
place when the battery is discharged, and also to a
change of resistance within the electrodes, the voltage
is variable ; but the average voltage over the whole
discharge is about one volt, rising as high as r.32

volts, and sometimes higher, when freshly charged.
My improved battery can be overcharged, fully

discharged, or even reversed and charged in the
opposite direction without any injury. Overgassing
does not disturb the initial state of the materials
in the pockets, all the ingredients are insoluble, the
supporting plates are unattacked by electrolytic oxi-

dation, and the whole operation is independent of the
strength of the solution, so that the battery is of
great permanence, while at the same time more
energy will be stored per unit of weight than with
any permanent practical combination heretofore sug-
gested.

I have constructed a battery as above described

which gives an available storage capacity of one
horsepower-hour for 73 pounds weieht : but it may
be made lighter without destroying its permanent
character.

With the exception of the low voltage, the char-

acteristics stated above—light weight, reversibility,

durability and ability to withstand rough usage

—

are unquestionably of great advantage, particularly

in automobile work, for which the new battery seems

to be specifically adapted. However, the proof of

the pudding is in the eating of it, and the exact

accomplishment of the Edison accumulator can only

be determined by actual installation and perform-

ance and a long series of tests. The electrical pub-

lic has been fully supplied with all available in-

formation and can now sec the cell itself by a visit

to the Buffalo exposition, where it has just been

placed on exhibition. The next step will be to put

the bat I cry to work, and all who are familiar with

Mr. Edison's great experience and indomitable en-

ergy will not doubt that this practical demonstra-

tion will be speedily brought about.
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Improvements on the Lake Street and
Northwestern Elevated Railroads.

The power house thai was planned about six

months ago f"r the Lake Street Elevated Railroad

company of Chicago lias been abandoned, and pro-

vision has been made for supplying the power re-

quired by other means, The Lake Street company

has heretofore rented the power for operating the

road wesl of Fifty-second avenue from the Cicero

and Proviso power house of the Chicago Union

Traction company and from Fifty-second avenue

east to the Union Loop from the Western avenue

power station of the company last named. Early

in this year general specifications were drawn for

a $200,000 power house for the Lake street line, and

a site was purchased by Charles T. Yerkes on West

Lake street for its location. Since that time, how-

ever, the Like street road, together with the Union

1 oop, have passed under the control of the North-

westcrn Elevated Railroad company, and it was de-

cided to abandon the proposed power house, the site

having poor water facilities anyway, and to continue

to rem power until such time as alternating-current

apparatus could be installed in the Northwestern

power station, enabling the Lake street line to be

operated by means of rotary sub-stations.

Preliminary to the future installation of alternat-

ing-current apparatus at the Northwestern plant, the

Lake street management has contracted with the

General Electric company for a rotary-converter in-

stallation, to be placed at the company's car barns,

[922 West Lake street. This sub-station equipment

will consist of two 1,coo-kilowatt rotaries and six

air-blast transformers. The power will be rented

from the Chicago Edison company and will be ear-

ned by means of a 0,000-volt, 25-cycle, alternating-

current transmission line from the Edison company's

Harrison street station. The transmission line will

be about five miles in length, and No. aluminum
cables will probably be used. The transformers will

step down the voltage from 9,000 to 375 volts, which

is the voltage of the alternating-current side of the

rotaries. Direct current at 600 volts will be supplied

to the feeders on the elevated structure by the rotary

converters. This sub-station is under contract to

be completed in September. It will supply the power
for operating the road from Homan avenue west

to the end of the line, a distance of about 4% miles.

Between Homan avenue and the loop, a distance of

four miles, the power will continue to be supplied by

the Western avenue power house of the Union Trac-

tion company.

This sub-station equipment will be regarded as a

permanent investment, as it will continue to be used

in connection with the Northwestern power plant

when the latter is equipped with alternating-current

apparatus, as it undoubtedly will be before long.

The last direct-current generator that will be in-

stalled itt this power station is now being placed. It

is a 1,500-horsepower General Electric machine and
will be driven by a cross-compound Allis engine.

The Northwestern company will probably extend its

service to Evanston eventually over the tracks of

the Chicago, Milwaukee and St. Paul railroad and
in that case a rotary-converter sub-station will be
placed in the vicinity of Rogers Park to operate the

extension.

Although the negotiations for the Northwestern
extension have not been concluded, the company is

taking steps to increase the efficiency of its present

service for the benefit of the public. A contract has
just been closed with the General Electric company
for the electrical equipment of 15 new motor cars.

1 hese cars, which are about to be ordered, will be
equipped with four G.E.-55 160-horsepower motors
and the Potter system of train control. The 52
motor cars already in operation will be changed from
two-motor to four-motor equipments and will also
be fitted with the Potter control system. A contract
is also about to be let for 45 new trail cars. This
will make a total rolling-stock equipment of 67 mo-
tor cars and 180 trail cars. The new cars will be

47 feet long and similar in design to the ones now
in use.

\\ ith the completion of these improvements, five-

car trains (one motor and four trail cars) will he
"Pirated on both express and local tracks of the
Northwestern elevated. 1 he reason for installing

the additional motors is to increase the speed of
acceleration of the trains, from a full stop to tin

maximum speed, in leaving the station. It is ex-
pected that the acceleration will be at the rale of i',

miles per hour per second. This will probably
shorten the schedule of the local trains five minutes,
so that the distance between Wilson avenue and
the loop will be covered in 22 minutes. The maxi-
mum speed of the trains will not be altered. The
five-car trains have been figured to have a standing
load, including passengers, of 145 tuns.

The Seattle Central Power Station.

ISLAND M 1

Covering a pie, crn avenue,

near ii Ycsler Way, 108 feet

square, the Seattle Electric company of Seattle,

Wash., is erecting a central power station which is

unique in the building annals of the whole I

coast. The building will lie the center of

of the whole electric-lighting, railway, heal and
power system owned and controlled by that company,
the problem which will be solved in the .construc-

tion of (be central power station will lie to reduce
the cost of operating independent plants and obtain

the greatest revenue annually from the investment.

Every device known to modern engineering in

the way of labor-saving will be found in the new

power station. The coal for the boilers will be

handled by machinery. Ashes from the fire room
will be disposed of by electrically operated convey-
ors, and in the generation of heat the greatest pos-

sible percentage of energy in coal will be derived

by the aid of modern inventions in the way- of

smoke and gas consumers.
The following description of the new plant was

obtained from H. Day Hanford. the construct-

ing engineer in the employment of Stone & Webster
of Boston, who control the Seattle Electric company:
The building will cover a space 108 feet square

and will be, on one side, four stories high. The
materials used in its construction are steel, stone,

concrete and pressed brick. It will be as fireproof

as it is possible for a structure of this kind to be.

Instead of placing the engines for the generators

on the ground fioor, they will rest on concrete foun-
dations, 17 feet above the level of Western avenue.

The boilers will be one story higher than the en-

gines, ajid will be connected to them by an elab-

orate system of piping, for which one story will be

provided especially.

No less than 500 tons of structural steel will be
used in the building, the greater part of which is

already on the ground. No wood will be used in

the construction of the floors, which will be of con-
crete and expanded metal. The building rests on a

solid foundation of concrete, eight feet thick. Be-
neath this have been driven 4,000 piles. A bulkhead
of granite keeps the waters of Puget Sound from
reaching the piling in the foundations.

As to the interior of the station, the basement
will be devoted to transformers and storage bat-

teries. Current from the Snoqualmie Falls power
plant will be received by the transformers and con-
verted to 500-volt direct current for the street-

railway system and 125-voIt direct current for com-
mercial use. The storage-battery plant will be used
when the peak of the load is reached on the commer-
cial circuit.

The main floor of the building will be 10 feet above
the level of Western avenue. It will be occupied
by steam engines and electric generators. Half of

the building on the Western avenue side will be
devoted to the engines. The room will be 52 by
108 feet in area, and will run clear to the roof. 60
feet above. The plant to be installed in the engine
room for the present will consists of two vertical

cross-compound Macintosh & Seymour engines, each
having a rated capacity of 4.000 horsepower, coupled
directly to Westinghouse alternating-current gener-
ators. Each generator will have a capacity of 2,500

kilowatts, capable of being increased in emergencies
to nearly 3,000 kilowatts. One of the features of
the engine room will be a 50-ton traveling crane.

On the Post street side of the main floor there
will be located several rotary converters and elec-

trical transformers. Directly above the rotary room
there will be a pipe gallery and ash conveyors. The
piping system of the station will be very complete
and will be unusual for western power-station con-
struction. Steel and gun-metal castings will be used
for all high-pressure work and bronze fittings and
brass pipes for all feed-water piping about the sta-

tion.

The next story, which will be used as the boiler
room, will be 40 feet above the street level. On this

floor are to be located three batteries of the Babcock
& Wilcox water-tube boilers, which will supply steam
for the engines, pumps, hydraulic-elevator
and the heating system. Over the boiler room will

be the. fuel room, the feature of which will be a
Berquist suspension coal bunker, with a capacity
equal to 24 hours' supply. The coal will be carried
to this bunker by automatic conveyors, taking it

from the street below, and will be fed from the
bunkers through chutes to the hoppers of automatic
Stokers. The waste gas from the boilers will be
discharged through a steel stack 105 feet high and
12 feet in diameter. The draft through the stack
will be assisted by a large steam-driven exhaust fan.

Megr.it h, Gribble & Duhamel are the contractors
on the building, with the exception of the steelwork,
which is in the hands of the American Bridge com-
pany. Engineer Hanford lias general charg<
construction for Stone 8 Webster. When finished
the station will represent an investment of
$850,000. It is expected the plant will be in

ml February t. tora

Electric Railway from Rochester to
Buffalo, N. Y.

1 he board of railway COmiti

slate has granted a franchise to thi

agara balls and i trie Kailv.

to construct iib line. It is highly probable ::

application for a frani

line was ever more bitterly fought thai

The section of country through which th

toad is to run is rich and p

the terminal cities are many thriving place, which
have had to depend entirely upon the steam
for transportation, paying whatever -

demanded, both for passengers and freight,

the announced intention of the company
with the construction at once, and a mortgi .

$3,500,000 has already been filed to raise fun I

incd to be one of the most important •

lines in the state of New York, if not in the United
States. From Lockport, branches will

Buffalo and Niagara Falls, giving the New York
Central a new and important compi :ssen-
ger and freight traffic. The construction of the
calls for 127 miles of track.

The $3,500,000 worth of bonds to be placed on
the market in order to raise funds for the con-
struction of the road will be sold by Sutro Br
of New York. The preliminary mortgage, referred
to above, will constitute a first lien on all the
crty of the road as security for the payment
bonds. This mortgage has been filed in the office
of the clerk of Monroe County. The bonds will be
for $1,000 each, numbered from 1 to 3.500, inclusive,
and will be payable in 30 years with five per cent,
interest, payable semi-annually. The capitalization
of the company is $3,500,000. The signers
mortgage were John A. Sullivan and Joseph H.
Beal. The other stockholders of the company are
W. H. Anderson, W. H. Gillette. H. D. Quimbv.
Martin Davis, T. F. Graham. W. J. Baker, John
Payne. G. L. Brown, W. C. Grav. George Moss,
J. C. Tone, T. D. Wilkin, G. A. Brooks. C. S. Baker.
Abram E. Wolff. F. W. Zoller and A. C. Beach.

Yerkes' London Underground Railway
Company Incorporated.

Charles T. Yerkes and his American associates
have recently filed articles of incorporation of the
Metropolitan District Electric Traction company, in
London. The company consists almost emir-
American capitalists, but £63,000 of the £1,000,000
stock being taken by English capital. Mr. Yerkes
is the principal holder of stock, his subscription
amounting to £336,000.
Other stockholders, according to the London cor-

respondent of the Chicago Daily News, include the
Maryland Trust company of Baltimore. £80,000;
Henry H. Rogers, the Standard Oil magnate, £50,-
000; Brown Bros. & Co. of New York, £50,000;
P. A. Calhoun of New York, £50,000; J. V.

Brown of Baltimore, £50,000; T. Jefferson Coolidge
of Boston, £45,000; Frederick Aver of Boston,
£50,000; Leo Higginson & Co. of Boston, £20,000;
John H. Parsons, president of the L'nion Traction
company of Philadelphia, £5,000; Alexander Brown
&• Sons of Baltimore, £20,000 ; Pemberton & McAdoo
of New York, £20,000; J. G. White & Co. of New
\ork, £40,000; F. H. Marckwald of New York.
£10,000; Webb & Parr of Baltimore, £10,000; James
Phillips, Jr., of Boston, £10,000; F. H. Price of
Boston, £10,000; Charles G. Weld of Boston, £20.-
000, and John J. Mitchell of Chicago, £20,000. The
English subscription is that of Govctt, S
stock brokers in London.
The officers of the company are given as follows:

President, Charles T. Yerkes; secretary, J- V,

Brown, Baltimore; assistant secretary, William E.
Mandelick, New York: directors. Charles T. Y
P. A. Calhoun and Walter Abbott. New York, Cecil
A. Grennfell of London and a few others.

Electric Launches in Jackson Park.

On July 14th the remaining two of the

Fair electric launches were put in commission at

n Fark. Chicago, making now a fleet of five

launches that is available for pi:' VII the

batteries in these launches (6c : 50-ampere-
hour capacity) are now in first-class condition.

The positive the old batteries wen
carded and the Haschkc plate substituted, which
made a reduction in weight oi over 25 per cent, and
also an increase in mileage capacity.

On a recent Sunday 1,140
|

by the five launches. The boats have .

pacity of 25 persons each and travel at a ra

between six and eight miles an hour. It is asserted

that the South Park commissi
tending the lagoons of Jackson Park into the '. -

of Washington Park, by way of the Midway
sance. In that ease to more electric I;

he operated.

Articles of incorporation have been filed by the
Moline. East Moline and Watertown Street Railway

'. .11 I '.neiiport. Iowa. Tile >ck is

$25,000, and the incorporators are C, 11. D
Francis '/.. Keator, Upham K Hord and Lylc 1>.

Taylor.

Dispatches from Tar her under-
ground ra:

south, from Montmartrc to

The depth of the new
vary from 20 to 120 feet. The length v.

miles equipment will

1st will be about $;
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DEVELOPMENT OF THE TELEPHONE FIELD.
Telephone Law in Mississippi.

According to reports from Mississippi, the tele-

phone situation in that state appears to be entirely

controlled by the Mississippi Railroad Commission.

A controversy recently occurred between the Inde-

pendent telephone company of Kosciusko and the

Cumberland Telephone company, wherein the citi-

zens of Kosciusko filed a complaint to the effect

that the Cumberland company (Bell) was putting

in telephones there free of charge in an endeavor

to force the Independent company to abandon the

town. The complaint was filed with the Railroad

Commission, and that body summoned the Cumber-
land Telephone company to appear before it in Jack-

son, to answer charges of discriminations in rates

and for alleged violations of the commission's order

defining what these rates shall be.

At the meeting of the commission, held in Jack-

son, the following order was issued to the Cum-
berland company governing the matter of putting

in free telephones in the future: "It is ordered by

the Railroad Commission that the practice of putting

in free telephones is a violation of the purposes

and intent of the law, and any violation in the future

will be punished by inflicting the penalty as pre-

scribed by law. It is further. ordered that all tele-

phone companies doing business in the state shall

at once furnish to this commission a statement show-
ing the number of special contracts in effect prior

to the issue of the commission's order fixing the

rates of telephone service, giving the character of

said contracts and the date of expiration of same
and that the practice of special contracts be done
away with, except in special cases, which shall be

first submitted to the commission for approval."

The following are sections of the Mississippi

statutes governing telephone companies

:

4291. The railroad commission may fix. the charges
of and shall supervise and regulate all express, tele-

graph, telephone and sleeping-car companies in the
same manner as railroads; and it is the duty of every
express, telegraph, telephone and sleep.ng-car company
to have and maintain fixed rates for doing .business.
which shall, without discrimination between persons,
corporations or localities be applicable, under similar
circumstances, to all persons alike; to submit its tariff

of charges to the commission for approval, and to comply
with the orders and regulations of the commission made
in supervising it, in like manner and under like penal-
ties, against the company, its officers, and employes,
as is provided in the case of railroads; and express, tele-

graph, telephone and sleeping-car companies shall be
liable, civilly and criminally, for extortion, in the same
manner as railroads.

4320. It is the duty of every railroad to make quar-
terly returns to the commissioner, within 40 days after
the end of each quarter, of all receipts and expenditures
of the railroads, and embracing such other proper mat-
ters as the commission may. require. The returns shall
be according to forms prescribed by the commission.

4321. It is the duty of every railroad to make a report
to the commission, "on blanks to be furnished by it, up
to and including the 30th day of June of each year,
within 60 days after that date, and to report therein
fully as to all matters required by the commis-
sion. * * *

4322. The annual reports and quarterly returns shall
be sworn to by one or more officers of the railroad
or of the persons operating it who has knowledge of
their truth; and any person knowingly swearing falsely
to any statement in any of said annual reports or quar-
terly returns shall be guilty of perjury.

4323. If any railroad shall fail or refuse to make
any annual report or quarterly return within the time
prescribed, it shall forfeit the sum of $50 for each day's
delay, to be recovered in an action to be instituted
by the commission.
4324. Every express, telegraph, telephone, or sleeping-

car company doing busine&s in or through this state,
shall make the like returns and reports as are required
of railroads, of the like dates and within time prescribed
for railroads, and on the forms prescribed by the com-
mission, and under the like penalty on their several parts
and on the parts of their officers, and shall, moreover,
by any failure to comply with the law and the reason-
able requirements of the railroad commission, forfeit
its right to do business in this state.
4326. A telegraph or telephone company shall deliver

all messages addressed to a person residing or having
a place of business in any city, town or village where it

may have an office, or within one mile of its office; and
if "any telegraph or telephone company shall receive
any message or matter for transmission, and shall fail.

neglect, or refuse, without good and sufficient reason
to transmit correctly and deliver the same within a
reasonable time to the person addressed, such person, or
the person injured, shall be entitled to recover of the

ny in default the sum of $25, in addition to
damages for any injury.

The railroad commissioners on February 5th
passed an amended order relating to the charges
made by the telephone companies in the state of
Mississippi*. The order is as follows:

Jt is ordered, by the Mississippi State Railroad Com-
n. that the charges now in use by the telephone

companies, both for long-distance and local business,
ar»- approved, except,
First—The minimum charge between points located in

me county shall never exceed 2a cents for any
<.f three min - time.

charge for telephones in local
exceed ?2. nor be

ban tl per month : long-distance telephones shall
er month.

Third—The maximum charge for telephones in bu
shall nor in any :eed ?i, nor be less

than fl 50 r^-r month.
Fourth—It Is also ordere -<• n t.Mephom.' corn-

f.:uiy ;. any place in this late,
: 11 maintain the same rate at every other place

within the stale similar in population and conuft Ion
and In every other place within the state of smaller
population and conditions, it being the intent hereof 'hat
every telephone company doing business within thin

hall maintain J.: hlch shall, without
d(scrim [>oratlons or locali-

se applicable under slml inccs, to all

Fifth—No telcphoj
1 g business with in

except where such
the above minimum, and in

unr-h ease said Increase t*hnM \i<- to a sum equal to the
. : In places similarly s!to telephone

company doing business in any place within this state,
shall reduce its rates below those charged In other
places within the state, without the consent of this
Commission, previously obtained, upon a proper showing
made for the purpose.

On blank forms furnished by the Railroad Com-
mission each telephone company is required to fur-

nish quarterly the following information to the com-
mission: (1) Name of town and county; when
organized? (2) Give plat of town, showing streets

on which you operate lines. (3) Give total length

of all your lines, and number of lines connecting
with central station. (4) Have you complied with
section 4324, Code 1892, heretofore? (5) What is

your charge for the transmission of one message?
(6) What are your charges for connecting with
residences, offices, or for establishing or connecting
lines? (7) File rules (complete), regulations, etc.

(8) State capital stock of your company, name and
location of general officers and directors.

A statement of the gross earnings and operating
expenses is also required, giving the figures for the
corresponding quarter of last year and showing
either increase or decrease.

Independent Franchise in Toledo.
The Probate Court of Lucas County, Ohio, has

granted a franchise to the Home Telephone com-
pany to build an exchange in the city of Toledo.
The company made an application to the City Coun-
cil some months ago for a franchise. There we're

witnesses to the need of the new system present from
Toledo, and many Ohio and Southern Michigan
towns, who testified to the inefficiency of the present
service, especially as it pertains to the transaction of
business by long-distance lines. Judge Millard
scored the City Council for shirking its duty in not
taking up this matter, and ruled that the company
should be allowed a franchise such as it asked.

Frank Graves is manager of the Home Telephone
company.
The company has placed an order for a large

amount of material, and is preparing to begin work
on its exchange at once. It is proposed to have the
plant in working order by the beginning of the new
year. Several of the members of the council, over
whose heads this matter was taken through the Pro-
bate Court, are now up in arms and are appealing
to the mayor to aid in opposing the new company
through the courts. Mayor S. M. Jones seems in-

clined to hinder the building of the plant, and has
written a letter to the council, suggesting that they
carry the matter to the court of last resort. The
mayor's leter seems to indicate that his honor would
prefer to see the old company go on in peace with
its business, with poor service and high rates, instead

of having a new plant with the best of service and
moderate, reasonable rates.

The fact that an independent company has been
granted a franchise in Toledo is important in more
ways than one. In the first place, Toledo is so located
that it forms the key to three large states, Ohio.
Indiana and Michigan. Through the local Independ-
ent company the United States Telephone company
will be able to connect its long-distance lines with
those of the large cities of Indiana and Michigan.
There are many important plants in both states, and
others are being constructed. The Toledo company
now has 4,000 contracts, and the number will likely

be almost doubled when the plant is completed.

Bell Business Improving.
Boston, July 20.—The American Telephone and

Telegraph company has issued the following com-
parative statement of instruments placed and re-

turned for the month ended June 20th and the first

six months, December 20th to June 20th, of the

statement year

:

Month ended June 20th: 1901. 1900. Increase,
Gross output... 96,300 55 :6i3 40,687
Returned 34,221 25,671 8,550

Net output 62,079 29,942 32,137

Since December 201b.

:

Gross output 469,923 346,146 123,777
Returned 194,569 132,660 61,909

Net output 275,354 213,486 61,868
Total outstaoding 2,228,170 1.793.991 434.179

This breaks all previous records of the company,
both for gross and net output, in a month. The
best previous record was in March, 1899, when the

net output was 53,503, and the company was unable
to fill all its orders for instruments. Since that
event, however, manufacturing facilities have been
largely increased by the company, and it is equal

to the meeting of a much larger demand. The June
statement is indicative of continued good general
business throughout the country, and tends to bring
the average for this year up much higher than the
output average of 1900, which was 31,000 instruments
monthly. B.

The People's Telephone and Telegraph company
of Knoxville, Term., is erecting a new exchange
building and an underground conduit system for

the accommodation of 3,000 subscribers, A new
switchboard has been ordered and will be in-

tailed during July, The system when completed
will be one of the best in the South. Every sub-
scriber will have an individual metallic circuit, and
the company has purchased what it believes to be
the best obtainable.

Telephone News from the. Northwest.
The Fond du Lac Street Railway and Light com-

pany of Fond du Lac, Wis., is about to install a
system of telephones to enable train crews to com-
municate with the starter or superintendent from
points along the line.

The Iron Range Telephone company will soon re-

build its exchange and install a new switchboard for
Crookston, Minn.
The Rhinelander Mutual Telephone company's line

at Clintonville, Wis., has been sold to the new tele-

phone company at Rhinelander, Wis.
P, L. Spooner has retired as president of the

Standard lelephone and Electric company of Madi-
son, Wis, Thomas H. Gill succeeds him.
Ihe Northwestern Telephone Exchange company

announces that it will expend $25,000 in Grand
Forks, N. D., in the erection of a new exchange,
placing wires underground in business districts and
general improvements.

E. S. Allen of Bismarck, N. D., has bought ma-
terials for an exchange there. He will use the
Stromberg-Carlson instruments and a central-energy
board.
The Hawkeye Telephone company will extend a

toll line from Greenfield to Stuart, Iowa, and will

make improvements to the exchange at the latter

place.

The Greene and Western Telephone company will

make extensive improvements to the exchange at

Mason City, Iowa. A new switchboard will be in-

stalled and other changes made.
The Bell Telephone company announces that long-

distance construction in Manitoba has ceased owing
to the action of the Dominion Senate in refusing
necessary legislation. The company had planned on
building several hundred miles of lines, but aban-
doned it on this account.

Professor Hoeker of Audubon, Iowa, finds his

telephone system increasing so that he is compelled
to replace the automatic switchboard with a manual
system.
The Iowa Telephone company has appealed to

the City Council of Cedar Rapids, Iowa, for a fran-
chise, to run for 25 years.

The Odebolt (Iowa) Telephone company is build-

ing a line to Ute, Iowa, where connection is made
with the Onawa company's system, covering Monona
County.
The council of Red Lodge, Mont, refused to

grant a franchise to the Rocky Mountain Bell Tele-
phone company for a city exchange or a right-of-way
through the city for a long-distance line. The rea-

son was to favor the local company, which last year
put in a local exchange and has built a long-distance
line to Basin City, Wyo.
The attorney-general of Montana holds that the

collection of licenses from telephone and telegraph
companies, as provided for by an act of the fifth

general assembly, applies only to local systems. To
exact a license for instruments used for interstate

business, he holds, would be a violation of the com-
merce laws. This practically limits the application
of the law to telephone instruments, for all telegraph
instruments are used for interstate business.
A. Dixon has* been granted a franchise for a tele-

phone exchange for Coon Rapids, Iowa.
The Ida County Telephone company of Ida Grove,

Iowa, has concluded to build four trunk lines from
that city, in all directions, seven miles each way, and
branches from these lines, for the accommodation
of all rural patrons who want connection with the
city.

The Cedar Valley Telephone company will install

a local exchange for Ackley, Iowa, as rapidly as
possible. It will be an automatic exchange. R.

Ohio Telephone Notes.

Quarters in the Reibold building have been se-

cured by the Home Telephone company of Dayton.
It is said the plant will cost about $650,000 when
completed. The wires will be placed underground
within a radius of a mile and a half of the center
of the city.

The new switchboard of the Home Telephone com-
pany of Kenton has been put into service, with 150
drops.

The Columbiana County Telephone company will

enlarge and improve its plant at Sebring.
The Stark County Telephone company has com-

pleted its line from Kenton to Alliance, connecting
Canton, Massillon, Wooster, Alliance, Sebring, Sa-
lem, East Liverpool and Pittsburg, in connection
with the United States lines. The intention now is

to connect Canton and Cleveland.
The Central Union Telephone company has estab-

lished small exchanges in many of the villages of
Clark County and is building others at this time. It

is said that there will be 500 rural subscribers, and
that it has been necessary to install two new sections
of switchboard in the Springfield office to take care
of the business.

The 100 operators at the Central Union office in

Columbus have received an increase in wages amount-
ing in some cases to 20 per cent. The hours have
also been shortened from gVo, to nine. Fourteen more
opi rators are necessary under the new arrangement.
As a result of a conference held between the rep-

resentatives of the Independent telephone interests

of ihr state and the State Board of Appraisers last
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week, the list of questions sent out to the companies

will be somewhat modified, and it is hoped that a

more equitable rate of taxation may be arrived at

in some way.
The special committee which has in charge the

franchise of the Home Telephone company at Spring-

til Id is said to have signed a report recommending
that the council vote to grant it. There are three

Independent companies in Springfield, and all warn

a franchise, but it is likely that but one will be

granted.
The United States Telephone company is arrang-

ing to build a line down the Ohio River from Galli-

polis to Huntington, where it will connect with its

line i" Portsmouth and Ironton. The American Tele-

phone and Telegraph company is building a line

across the country from Gallipolis to Portsmouth.
O. M. C.

Novel Farmers' Telephone System in

Canada.

Writing under date of July 13th, the Canadian
correspondent of the Western Electrician says that

it is just possible that the telephone system, invented

by Thomas Paul, an electrician of the little town of

torkton, Assiniboia, X. W. T., may effect a revolu-

tion in the methods and economy of existing sys-

tems, particularly as applied to the establishment of

"lines of communication" between farmers in the

vast prairie lands of the West, and at great distances

apart. The inventor, two years ago, established at

yorktown a telephone line upon what was then an

entirely new system, into which he introduced sev-

eral original and economic features. This system

gave such universal satisfaction that Mr. Paul, as a

further experiment, completed last winter a trunk
line of 30 miles in length to the north of the town
and supplied the farmers of that district with com-
munication with Yorktown and with each other. It

is the first farmers' line in Canada. A joint-stock

company is now being formed to extend this sys-

tem, which, in some respects, is similar to the mu-
tual systems in vogue in some parts of the United
Slate.'

A few of the novelties of the system are : A bat-

tery, situated at "Central," working an open circuit,

rings both subscriber and central alike. The sub-

scriber simply lifts his telephone, and is at once
in connection with "Central," or, if the central op-
erator has not the telephone at his ear, then an indi-

cator is actuated. One indicator only is required for

each section of, say, 100 subscribers, and yet no
difficulty or confusion is occasioned thereby. The
system is metallic, and yet only single plugs and
cords are required to give connection ; no ringing or

listening keys are required; no instruments, other
than the subscribers' sets, are in circuit, consequently
speaking is loud and clear. Subscribers are con-
stantly in connection with "Central," who, however,
does not overhear conversation. Only three simple
actions are required to give connection. There are

other advantages attached to the system. Mr. Paul
has applied for patents in Canada and the United
States to cover his invention.

Telephony in the Far North.

One of the most northern telephone lines on the

American continent is at Smith's Portage, on the

Mackenzie River, in latitude about 62°. An occa-

sional correspondent of the Western Electrician liv-

ing in that vicinity reports that the line worked well

all last winter. Bell apparatus, with Blake trans-

mitters, is' used. The poles are lS feet high and set

three feet six inches in the ground, 60 yards apart.

Iron wire. No. 12, B. W. G., is used, with ground
return. The line is 16 miles long and some of the

poles are set in perpetual ice. The temperature

varies from 80° above to 64 below zero. There is

no lightning in the winter in that country, but the

auroras are sometimes as bright as moonlight.

Southwestern Independents Organize.

Representatives of 17 Independent telephone com-
panies and exchanges in Texas, Indian Territory and
Oklahoma, met at Fort Worth, Texas, on July 17th

and formed a permanent organization, with Ed.

Nims of Roff, I. T., as president. The convention

determined that all Independent telephone exchanges

within the section named were eligible to member-
ship mi the organization. The telephone situation in

Texas, Oklahoma and Indian Territory and the pro-

pi sed extension to the stock-ranch region were thor-

oughly discussed.

TELEPHONE MEN.
Nathaniel Thayer of Boston has been elected a

director of the American Telephone and Telegraph
company and the American Hell Telephone company.

A. C. Morse, formerly with the Federal Tele-

phone company, has been chosen manager of the

Home Telephone company of Findlny, Ohio. The
plant has been completed and turned over to the

company by the North Electric company, which put

in lite switchboard and other appliances. A public
opening and reception will be given some time early

in August.

GENERAL TELEPHONE NEWS.
Percy Dakin, E. E. Barbour and John Davi

have incorporated the Magnolia Mutual
company at .Magnolia, III. The capital stock is

$2,500.

The Boynton Telephone company lias been incor-

porated at Pleasant Plains, III., with a capital stock

of s~-oOo. i he incorporators are E. U. Boynton,

j. -\1. Howard and O. E. Ferry.

Notice will be served at once on the Central

1 elephone company at La Salle, 111., to remove
its poles and other equipment from the streets within
thirty clays, this company has been operating in La
Salle and Peru, 111., since F'cbruary 1st without a

franchise.

The Citizens' Telephone company of Grand Rapids,

Mich., celebrated its fifth anniversary on July lot.

J he service has grown from 832 telephones in 1890
to 3,5SS telephones at present. During the five years

of its existence nearly $100,000 in dividends has
been paid.

The annual meeting of the Citizens' telephone
company of Muskegon, Mich., was recently held in

that city. The company is in a very prosperous
condition. A semi-annual dividend of four per cent.

was declared. The company will soon install the
ninth section of its switchboard.

The Bell Telephone company has been granted a

franchise to operate in Union, S. C, the work of

construction to begin within six months. M. B.

Spier of Charlotte, N. C, has been in Union for

some time, securing subscribers, and in all proba-
bility the necessary number will be secured.

The Bell Telephone company was defeated at Rich-
mond, Ya., after a long legal controversy with the
city to continue to operate its exchange. The Board
of Aldermen on July 9th voted on the question of

granting the company a franchise, and the company's
interests were defeated by a vote of nine to eight.

A boy flying a kite played havoc with the telephone
service in the northern part of Wabash, Ind., re-

cently. The wind carried the kite across the wires
of the telephone company and the string of the kite

connected the telephone wires with an electric-light

wire, with the result that 90 telephones were burned
out.

According to the Chicago Record-Herald, the re-

port of the Chicago Telephone company shows an
increase of 19% per cent, over the volume of business
in the corresponding period of 1900. Up to June
30th the company's gross receipts were $1,160,821, as

compared with $970,534, in the corresponding period

of 1900.

The Atlantic Coast Line railroad has made a con-

tract with the Atlantic Electric company, Wilming-
ton, N. C, to install a modern telephone system, to

connect the general-office building, the passenger

station, railroad special, freight warehouses, etc., in

the city. The entire system will be owned by the

railroad.

Dr. Lumpkin, president of the Mattoon (111.) Tele-

phone company, has made arrangements with the

Sterling Electric company for temporary appartus

to take the place of that recently destroyed by fire.

Dr. Lumpkin plans to build a new fireproof tele-

phone building and will install one of the most mod-
ern exchanges in Illinois.

The new chief trunk-line exchange at Franzosiche
street, Berlin, was opened on June 21st. The system
thus opened in this exchange is a considerable step

toward the advancement of telephony in Germany.
Up to this time all trunk lines to Berlin terminated
there'and could not be brought into connection with

one another. The new exchange makes possible the

combining of any trunk-line wires, thereby providing
the means of allowing telephonic intercommunication
between practically all the cities and towns in Ger-
many. The exchange was designed and completed
by Mix & Genest, Limited, of Berlin.

Talk of Telegraph Combination.

Although several times denied, the report of a
prospective combination of the Western Union.
Postal and American Bell companies continues to

come to the surface. The New York Times of July
18th said : "George Gould and John D. Rockefeller

are now credited in Walt street with being the mov-
ing spirits in the telegraph and telephone combine
about which lately there has been in the street so

much talk. It is said that these gentlemen have for

sonic time past been buying not only all the W
Union stock offered in the market, hut als

private stile the stocks of other telegraph and tele-

phone companies. As the go.-sin runs, the mercer
is to he made along the lines of the steel-trust com-
bination." From Boston, under date of July 10th.

comes a report that conferences have been held re-

cently to draw up a basis of consolidation of the
:n Union with the American Telephone and

T< iegraph ct impany.

The Electric Appliance company. Chicago, is man-
ufacturing the Eaco visual-signal telephone switch-
board, which it claims gives the same service as an
electric-light board, without its disadvantages.

Trades Training for Non-technically
Educated fvo

By B. V. Swr..

The state university is under obligations to

commonwealth which are not felt by educational
institutions of independent endowment. Crest
the state, supported by the people of the Stat

advantages and influences should be made a

reaching as possible. As an example of

semination of trades knowledge among the people
of the state may be cited the work now being car-
ried on in agriculture and its allied ind-:

a number of years short courses in agriculture, ani-

mal husbandry, dairying, etc., have been given to

practically ail those who have had the ambit
acquire such knowledge. During the la

there has been an ever-increasing demand from
engaged in other industrial pursuits for trades train-

ing applicable to their special needs. To meet this

demand there has been established at the University
consin a School for Apprentices and Artisans,

which will open July 1st, the first session to continue
six weeks. The plan of this school, which origi-

nated with Dean J. B. Johnson, has been worked
out and will be carried on under the direction of
the College of Engineering:
That there is a great need for training of this

character is clearly shown by the large enrollment of
the correspondence schools. These schools have ex-
erted a powerful influence in assisting men to study
along their own and other lines of work.
The School for Apprentices and Artisans, while

bearing in its courses of study some relat:

those of the correspondence schools, is not in op-
position, but should rather be considered as sup-
plementary to the latter. From the nature of their

instruction the correspondence schools cannot give
shop or laboratory practice, but persons attending
the School for Apprentices and Artisans, and having
a fair knowledge of the theory of certain lines of
practice, may spend their entire time in the shops
or laboratories, if they choose, and so put into prac-
tice or prove experimentally the scientific principles

learned from books or from the correspondence
school. Another great advantage of the new school
is that of personal instruction, under which system
many points can be brought up in discussion which
would not appear in written correspondence.
As an illustration, the central-station man. who. by

means of correspondence instruction, or otherwise,

has become familiar with methods of testing, could
here perform the experiments relating to them and
become proficient in the use of the necessary instru-

ments. If he has not had the preliminary instruction

he can obtain both this and the instrumental practice

during his course, and he would also have the op-
portunity of devoting a portion of his time to other
subjects likely to be of value to him, such as mechan-
ical drawing, transmission of power or experimental
work relating to engines and boilers.

The School for Apprentices and Artisans has been
established for the benefit of machinists, carpenters,

sheet-metal workers and electricians, stationary*! ma-
rine and locomotive-engine men, shop foremen and
superintendents, superintendents of waterworks, elec-

tric-light and gas plants, power stations, factories

and large office and store buildings, for business
men interested in technical affairs, and for young
men who wish to qualify themselves for such posi-

tions. For these employments the full four years'

professional courses in engineering are not required,

and yet to satisfy the present demand on this class

of men it is necessary for them to obtain a certain

amount of technical knowledge. In the case oi ap-

prentices the purpose of the school is to give them
a theoretical and practical instruction in the line of

their trade, which they would not get in the

but it is not the purpose of the school to give the

shop practice which they are expected to receive

in serving their apprenticeship.

The machine trades lie at the basis of all manufac-
turing, and superiority in these very largely sustains

our modern prosperity. The practical abandon-
ment of the apprenticeship system, also, as a result

of the very general adoption of labor-saving machin-
ery, and the common practice of confining a work-
man to the operation of a single type of machine.
leaves our young men with no means of acquiring that

wide and thorough knowledge of the mac'
trade which formerly they could obtain in the work-
shops by a long apprenticeship. For these r.

some new kind of industrial education becomes im-

perative. Some examples may serve to illustrate

the advantages to be derived in s;

A person may be employed in c 'h. or

have an interest in. a manufacturing business, with-

out having had training or experience in mechanical
matters. He would be able to obtain an insight into

the general principles and operation of machinery,
engines, boilers and electrical or other apparatus.

man in charge of or employed in an V
plant would have an opportunity to become familiar

with the use of electrical measuring instrumen
with methi . He won'
have opportunities for with the
indicator, calorimeter, and other instrumt
the tes

would enable him to operate his plant more efficiently,

and therefore more cc

chiuist may desire a knowledg .nical draw-

i. Abstract Of P 'rer read before the N.-r.h western Electrical
association .it Sheboygan, v.

. igoi. The -v

assistant professor of electrical engineering at the University of

Wisconsin.
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ing in order to fit himself as a designer. His needs

would be met by the courses which have been pro-

vided in mechanical drawing. These few illustra-

tions serve to show the scope of this new school.

The following departments of work are provided

for in the current session

:

I. Course in steam engineering:

1. Lectures on the elementary theory of heat.

2. Lectures on steam engines and boilers.

3. Experimental work in steam laboratory.

4. Operation and management of engines and boil-

ers.

5. Gas and gasoline engines.

6. Traction engines.

II. Courses in applied electricity.

1. Dynamos and motors.
2. Electric wiring.

3. Meters, transformers and lighting.

4. Telephone service.

5. Electric batteries.

Willyoung Aone Portable Testing Set.

Elmer G. Willyoung of New York is announcing
a new model of his well-known Aone portable test-

ing set; it supersedes the older form that has been
before the public for the last two or three years.

This new model (known as model K) is claimed
to be the most complete set for all-around testing

that has ever been put on the market. It has been
designed with an especial view to convenience in

manipulation, quickness in operation, general light-

ness and compactness. The set complete, with gal-

vanometer, battery, shunts, etc.. measures but 11

by 5%, by 4% inches deep over all, and weighs about
seven pounds.

Erie "Rheocrat" or Current Regulator.

It is often found desirable in direct-current, con-
slant-potential circuits to vary the quantity of cur-
rent so as to produce a less degree of illumination,
heat or power, and the "rheocrat" or electric-current
regulator invented by J. P. Erie, is designed to pro-
vide means whereby this may readily be done. This
is accomplished by cutting off the current from
the translating device for a greater or less period
of time, so that the current is allowed to flow to
the translating device at relatively short intervals.

which intervals, however, follow each other in rapid
succession sufficient to produce the desired effects.

Thus, for instance, ordinarily when a motor, heater,

WILLYOUNG AONE PORTABLE TESTING SET.

6. Electric station records.

. 7. Elementary theory of alternating currents and
their applications.

8. Electroplating and electrotyping.

III. Machine design.

1. Use of elementary formulae.

2. Mechanical drawing for artisans.

3. Mechanical drawing for manual-training teach-

ers.

IV. Materials of construction and mechanical trans-

mission of power.

1. Lectures on the properties of materials.

2. Tests of the strength of materials.

3. Tests of lubricants.

4. Transmission of power.

V. Shop work.

1. Bench and machine work in wood.
2. Foundry work.
3. Bench work in iron.

4. Production of flat surfaces and straight edges.

5. Machine work in iron.

6. Practice with the planing and milling machines.

7. Forge work.
8. Tool making.
9. Practice with the lathe and milling machines.
10. Machine construction and pattern work.

In order, to make the Summer School for Ap-
prentices and Artisans of benefit to the greatest

number, no requirements for entrance have been
fixed beyond a knowledge of the English language
and elementary' arithmetic.

The teachers in this summer school will be se-

lected from the regular staff.

Xo diplomas or formal certificates will be granted
to persons taking the work in the University of Wis-
consin, but letters will be given by the dean of the

College of Engineering stating what work has been
taken and the proficiency attained.

The teachers in this summer school will be se-

lected from the regular staff of the College of Engi-
neering. A sufficient number of these will be de-
tailed to this work to provide the necessary instruc-
tion for tho.se who attend.

This project has received favorable comment
from the press, the technical papers, and from promi-
nent educators and business men throughout the
country. If there is a sufficient demand for technical
training of this character, it is proposed that schools

ablished in the manufacturing centers of the
of Wisconsin in which instruction of the char-

peter described be given exclusively, in short terms,
throughout the year.

I might say in conclusion, that this project was
ter, and we sent out a number

t ill probably have some vhere
;-r. We would, of

fer to have the s'udents take the full

six weeks' course, and, in fact, for this year, we
have made no provision for any shorter term. The
reguh" :I1 cost $15 for regular

nd. in addition to that, there will be laboratory
* the rate of five cents for each houi

in the laboratory: and at four hours a day for five

this would only 1)'

FIG. I. ERIE RHEOCRAT " OR CURRENT REGULATOR.

The set is illustrated in the accompanying picture.

The bridge arms have 1 to 10 and 100 ohms on one
side and 10 to 100 and 1,000 ohms on the other.

Reversing blocks permit this ratio to be used in

either direction. The rheostat arm has 17 coils, 1,

2, 3, 4, 10, 20, 30, etc., up to and including 10,000

ohms. There is an "open" gap by use of which bal-

ance is secured on open-circuit tests.

The Galvanometer is Mr. Willyoung's well-known
P. T. type, as used in cable-testing apparatus; it is

an extremely sensitive d'Arsonval instrument,
mounted on hardened-steel pivots in sapphire jewels,

and has a constant of about two megohms per volt

for a division. The instrument is said to be abso-
lutely unaffected by neighboring mechanical, elec-

trical or magnetic disturbances.
The battery is made up of a number of semi-dry

cells, contained in a special enclosing block at one
end of the set ; these cells have each an electromotive
force of 1.4 volts and practically no local action.

Connections are made by spring studs on the hard-
rubber top, which is drawn down firmly by bolts

from beneath. New cells to replace old cells are
quickly put in, without any solder joints, by merely
removing the top of the cell container.

Having the 10,000-ohm coil in the rheostat gives
the set a theoretical range of measurement of from
0.001 ohm to over 21 megohms ; for anything like

the higher values, however, outside battery power
must be employed, and for this purpose, there are
two special binding posts for connection. In the
case of insulation resistance, where the values are

liable to run much higher than this, the set may
be used according to the direct-deflection method.
When the set is so used, a special plug makes ground
connection and a shunt on the galvanometer is em-
ployed. The arrangement of this shunt is rather
unique: the shunts are contained in a small nickel-

plated box, seen on top in the upper left-hand corner;
a switch sets the shunt value. This shunt may or
may not be purchased with the set, as the case may
be, as it attaches to any set at any time. For this

purpose all the sets arc drilled from jigs to receive

the four screws holding the shunt box down. Two
of these screws have special silver-plated nuts, and
fit tightly into brass bushings on the set proper, by
means of which the connection is made through to

the galvanometer.
For delicate measurements in the laboratory an

ordinary reflecting galvanometer may be joined to

two posts provided for the purpose; a switch throws
the set galvanometer "off" and the outside gal-
vanometer "in."

The set is specially designed for the Varley and
Murray loop tests, which are instantly provided
for by the shifting of a pair of plugs arranged for
the purpose.

This set is claimed to he available for the follow-
ing tests: Resistance in general, conductivity, in-

sulation, the location of faults by the Murray and
Varley loop, the testing out of open and short cir-

cuits, u a potentiometer in the measurement of elec-

tromotive force and current and the calibration of
ammeters and voltmeters, internal resistance of bat-
i' rics the measurement of self-induction, etc.

light, or similar translating device is included in

the circuit and it is desired to reduce the quantity of

the current below the normal or less than the full

degree of energy, resistance devices are interposed
in the circuit of the translating devices and the

current continues to flow through the resistance and
translating devices, while the effect of the current
on the translating apparatus is below that where
the whole current flows directly and continuously
through the translating means.
The rheocrat or current regulator instead of in-

troducing resistance in the circuit of the translating

device, rapidly cuts the translating device in and
out of the circuit, so that the current does not flow-

through the translating device continuously, but at

rapidly recurring intervals, and these intervals of

flow and stoppage of the current are regulated and

FIG. 2. ERIE "RHEOCRAT" OR CURRENT REGULATOR.

adjusted so as to produce the desired effect without
any waste of energy.

The absolute control of the current by the rheo-
crat differs from all rheostats generally and uni-

versally used for the same purpose. Rheostats al-

ways consume the proportion of energy taken .from
the circuit going to the translating devices,, and all

they consume is absolutely wasted, as it serves no
useful purpose. With the rheocrat only so much
energy is taken from the circuit as is usefully used,

and there is no heating of the regulating device.

The apparatus, it is said, absolutely controls the

circuit in all cases without readjustment, no matter
how many lights, motors, heaters or other translat-

ing devices are switched in or out on the same cir-

cuit. This absolute control of the current by the
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rheocrat without waste "f energy, applies to charg

ing of storage batteries, etc., or the regulating "f

the current wherever desired.

Fig. 1 shows a detail of one type of rheocrat. In

this instrument the differenl insulated segments
shown are coupled or uncoupled by means of a band
connected with the drum shown at the base. The
apparatus is directly driven by an electric motor of

any suitable construction.

In Fig. 2 is shown another type of rheocrat. A
small electric motor of only sufficient power to ovcr-

come a small amount of friction, drives a 'lisle, mi

one side of which is secured a brush and on the

other side of which a stationary brush bears. The
movable brush passes over the fixed segments shown,

and by means of the hand wheel these segments may
be coupled together, or the reverse. If all five seg-

ments are coupled, a current corresponding to the

full potential of the circuit will pass through the

stationary brush to the disk and thence through the

movable brush to the segments all coupled together,

finally going to the apparatus with which the regu-

lator is connected. On the other hand, if all but
one segment arc uncoupled current will only, pass

during one-fifth of the time, thus reducing its mean
value in that ratio.

The rheocrat. which is manufactured by the Erie

Exploration company of New York city, is said to

have been successfully applied on the largest types

of motors.

Roeblings' Pan-American Exhibit.

Among the attractive exhibits at the Pan-
Vmerican Exposition is that of the John A. Roeb-
bling's Sons company of Trenton, N. J., located in

the Machinery and Transportation building and il-

lustrated herewith. The company shows a small 24-

1. 11 ,t model of the New York and Brooklyn bridge,

made true to scale, it being the same model ex-
hibited at Paris. The back of the Roeb'ing space

is made up of a large imitation stone tower of the

Brooklyn bridge, with a painted background, show-
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ROEBLINGS PAN-AMERICAN EXHIBIT.

ing the remainder of the bridge and New York city.

in perspective. Among the company's many (vari-

eties of electric-light and power cables exhibited, is

.1 sample of a four-conductor cable, paper-insulated

and lead-covered, that stood a test of 50,000 volts.

There is also on exhibition a large variety of dry
paper-insulated telephone cable, from 10 pair to

200 pair, and iron and copper, bare and insulated

wire for telephone, telegraph, lighting and power
use. The company is now building the river span
of the New East River bridge, and is exhibiting a

section of the iq-inch-diamcter cable that is to be

used on it, as well as a section of the cable used
on the Brooklyn bridge. 15 inches in diameter. A
feature of the exhibit that attracts great attention

is the furniture used, the center table consisting of

several reels of wire rope set on each other, the

top reel being about three feet in diameter, while

the chairs are made from reels on which the com-
pany ships cable, the seat being on the "barrel" of

the reel.

Electric Railways In Hamburg.
William E. Curtis, in a recent letter to the Chicago

Record-Herald, has the following about the electric-

railway system of Hamburg, Germany: "The street

railways "f Hamburg belong to a single corporation,

and pay a municipal tax amounting to 10 per cent, of

the receipts from each passenger carried. The fare

is irregular, according to distance, and the conductor

furnishes tickets of different colors for different

distances. The passenger is expected to keep bis

ticket, which may or may not be collected by an

inspector who travels up and down the line, jumping
from one car to another, passing rapidly through
and collecting the different-colored slips of paoer.

\ man may ride all day and not have bis ticket called

for. The next day an inspector is likely In appear
upon every car be enters. Therefore the city people

have learned by experience I" hold on to their tickets

until they leave the cars. when, if not called for.

they can be thrown away. The franchise n! the

Hamburg Electric Railway company expires in 1016,

when the tracks become the property of the mtinici

nality. and the rolling stock and other assets arc to

he purchased after appraisement"
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Hydro-electric Development in Eastern
France.

I be la, I bw years have witnessed a remarkable
development of waterpower in the eastern no
of France. In Savoy and Iscrc especially is this

tin- the natural configuration of the valb
tin-'' departments has lent itself to the industrial

utilization, through the means of electricity, of the

power "f tin various rivers that flow from the Alps
it comparatively small expenditure.

The power development at Gavct-Clavaux, says

the London Engineer, is owned by the Socicte des
Soudicres Elcctrolytiqucs of Grenoble, a company
formed in 1897. with a capital of $£00,000, for op-
erating the Ilulin process of alkali and chlorine
duction. The hydraulic engineering works were car-

ried out in 1807-98. and have resulted in 2,500 horse-
power, or one-half of the maximum power, being
made available at the factory, at Gavet-Clavaux.
The works comprise a dam with five sluice gates,

a canal and a steel pipe line, 900 meters in length.

The head of water obtained is 42 meters, and this

is used to operate five turbines of 540 horsepower
each, direct-coupled to direct-current dynamos of the
Thury type. The turbines are by Bremer, Neyrct
& Cic. of Grenoble, and have an efficiency of 80
per cent. Two of the dynamos are by Schneider &
Cie. of the Creusot Works, and are 12-pole machines,
shunt-wound, capable of delivering either 500 am-
peres at 75 volts or 2,500 amperes at 150 volts.

The electrical energy obtained from this installa-

tion was originally employed to produce caustic soda
and chlorine compounds by the Hulin process. This
process depends upon the use of molten lead as
cathode material, and fused salt as electrolyte.
Financial and other difficulties, however, caused the
cessation of work after a few months' operation,
and an attempt to use the power for carbide pro-
duction also failed, owing to the marked fall in

values during 1900. The power available at Gavet-
Clauvaux is. therefore, at the moment not being
utilized, but the Societe d'Electrochemie of Paris
has assumed control, and the factory will shortly
be again operating a modified and improved form
of the Hulin electrolytic alkali process. Whatever
the final application of the electrical energy devel-
oped at this place, there cannot be any doubt as to
the value of the power station itself.

German Bunsen Society.
The members of the German Electrochemical so-

ciety, at a meeting held recently at Freiburg, Ger-
many, were unanimously in favor of changing the
name of the association to the German Bunsen so-
ciety.

. The suggestion for making such a change
was presented by Professor Ostwald of Leipsig, the
noted chemist, during the course of an eloquent
tribute to the memory of the late Robert Bunsen. and
to the magnificent work of the great scientist. Pro-
fessor Ostwald stated that it was necessary that elec-
trochemistry should establish in the future closer
relations with other branches of chemistry, as well
as with physical science, and mentioned that it was
Bunsen who constantly kept in mind the practical
side of scientific studies and pointed out the duty
of making industry profit by the discoveries of sci-
ence. The speaker suggested that the German Elec-
trochemical society should in the future expand its

scope so as to embrace the whole realm of physical
chemistry and pursue as a distinct aim the estab-
lishment of closer relations between science and
engineering. In order that the society's aims should
be indicated in its title, Professor Ostwald offered
the name, "German Bunsen Society," which would
show the true aims of the institution, and help to
gather into its folds just those whom the society
should like to include among its members. The
new name, which was enthusiastically received, is

to be adopted at a special meeting, to be held this
summer at Hamburg.

Turner Gasoline Pocket Torch.
A gasoline pocket torch has been placed on the

market by the Turner Brass Works of Chicago. It
is particularly adaptable for
linemen's use in getting into
corners and between ceilings
or working in cramped places.
The burner is of a new style
and lights with a match. The
burner makes its own gas. the
gasoline reservoir being five

inches high and 1% inches in

diameter. A bicycle pump is

used to create the necessary
air pressure. The torch and
pump are illustrated in the ac-

companying picture. The res-

ervoir holds about one-half
pint of gasoline, and the torch

will burn about an hour with
Mie tilling The torch ; s well

made of brass and is nickel-

plated. It presents a neat ap-

pearance and will doubtless

prove a popular acquisition to the kit of the elec-

trician who has I" do much interior work.

TURNER GASOLINE
TORCH.

There is in Italy about 1.075 miles of street rail-

way- worked bi mechanical power, of which only

aboul H'.! nub- is electrically operated.

Local Action and Other Losses in Stor-
age Batteries.

By TlloM

Electric storage

1

.11 of tile f One fori

into another. Losses abound
degree, depending upon the skill

ictor and the conditions surrounding Ihi

tery or transformer in operation.

so-called, is more properly -peaking an electrochemi-

cal transformer in reality, because, in a storagt

tery chemical activity when reversed, evolves elec-

trical activity, and vice versa.

In purely electrical transformers, the efficiency

displayed is always less than 100 per cent., while in

small transformers of this class, the efficici

even as low as 50 per cent. On the other hand,
where reference is had to the electrochemical trans-

former, the efficiency of conversion is the same in

a small as in a large plant, and ranges between 80
and 90 per cent, in the best examples under careful

conditions of management. In the electrical trans-

formers under the usual conditions, the entire out-

put of the generating plant must be transformed,

whereas in plants involving the storage battery', not

more than 25 per cent, of the energy generated is

sent through the battery ; hence it follows that, if

the electrical transformer has an efficiency

per cent, (mean of 24 hours) owing to the small
mean-load factor (which is the practical value) and
the storage battery' has an efficiency as low as 80
per cent., then the economy of a storage bat 1

'

marked—very marked, indeed.

But suppose we assume that the electrical trans-

formers will be operated at full load during their

entire performance at an efficiency of. say, 00 per
cent., and that the losses in the generating plant and
transmission system are equal in both cases, then
the loss in the battery will be 20 per cent, of one-

fifth of the output, which is four per cent, of the

90
whole output, and jj = .937. In other words, the

storage-battery transformation will show a 6.3

per cent, better result than the purely electrical

system ; but no such practical results are ever re-

corded, because, using the purely electrical trans-

former, the load factor averages for 24 hours but
a small part of the maximum load l hence the effi-

ciency of the transformation is rarely more than 60
per cent., and frequently less than 50 per cent.

;

and under these extreme conditions of load variation,

the efficiency of the generating plant is materially

reduced. On the other hand, using a batten,', the

generating plant operates at practically a constant
load during its entire performance, hence at the

most efficient point, and the transformation through
the battery is at a constant efficiency, involving a

loss of, say, 20 per cent, of one-fifth of the generated
energy, not more than 20 per cent, of the part of

the energy transformed in any case, which, as before
pointed out, amounts to four per cent, of the total

energy.

It follows, from what has been stated, thai storage

batteries are not mere luxuries, nor are they hobby-
horses to be harnessed at the will of the opulent

:

they are the poor man's faithful servant, saving
money, both in point of first cost and cost of main-
tenance.

Storage batteries are not always installed under
the most economical conditions, the reason being
that storage-battery conditions are peculiar, and ex-

perts do not always succeed in effecting the desired

end, mostly because the prejudice of central-station

managers and the other influences surrounding the

installation of batteries are adverse. In fact, it is

only when batteries replace generators thai ;':

results are realized; that is to say, if the maximum
load is, say. 1.000 kilowatts and average load

kilowatts, then if storage batteries are install

carry about one-half of the entire variable load, above
the average load, the generators will al«

at their most efficient point, and the resultant effi-

ciency will be the maximum attainable, while the

first cost of the plant will he reduced below the

first cost <^i a purely electrical plant in which
age batteries lake no pari.

Storagi battery users in general harp upon the

question of depreciation, but when it comes to al-

ternating current transformers, they pocket the

losses in a manner "as meek as Moses.'' By not

installing an adequate battery, and by neglect ami

overloading, they increase the natural and extremely

moderate depreciation of the battery, but b
the reason; hence the ground for "harp

1 '.parting from the question of the

attending the installation of batteries, a: -"! i

lion to batteries in the abstract, the causes of

are about as follows

:

1. The direct loss one to heat.
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2. The loss due to local action between the sup-

porting grid and the active material.

3. The loss due to local action between adjacent

sections of active material.

4. The loss due to unreversed chemical action.

5. The loss due to variation in electromotive force

between plates.

6. The loss due to variation between cells in point

of condition and electromotive force.

7. The loss due to counter-electromotive force on

charge, as compared with electromotive force on dis-

charge.

8. The loss due to leakage between cells (electri-

cal).

9. The loss due to leakage to ground.

10. The loss due to excessive charging.

The control of these several losses in order that

the efficiency may be a maximum can best be man-

aged in manner as follows

:

1. The heat loss in so far as CR value is con-

cerned, will be a minimum when the rate of charge

is the lowest practicable, having in view the fact that

the internal resistance of the battery is effected by

the charging rate. The loss due to increase in heat

as a result of excessive chemical activity can, of

course, be reduced by regulating the charging rate

in such a way as to charge it practically at constant

temperature.

2. The loss due to local action between the active

material and the supporting grid will be a minimum
in batteries of the electrochemical formations out

of a pure rolled-lead plate, and a maximum in all

batteries of the class in which the supporting grid

is exposed and of an alloy, as lead-antimony.

3. The loss due to local action between adjacent

sections of active material will be a minimum for

the electrochemical formation out of a pure rolled-

lead plate of large area per square foot of superficial

area of plate, with a thin layer of cohesive, but por-

ous, active material, and a maximum for types in

which the active material is in a thick, unevenly

distributed mass, applied as a paste, paint or cement,

or in the shape of electrochemically formed "buttons:"

4. The loss due to unreversed chemical action,

while almost wholly unavoidable, will be a minimum
in batteries free from local action between plate

and active material or within the adjacent sections

of the active material itself.

5. The loss due to variations between plates, will

be a minimum in batteries well cared for, provided

the capacity of positives and negatives, respectively,

are well balanced.

6. The loss due to variations between cells will

be a minimum where cells are kept in relatively good

condition.

7. The loss due to the counter-electromotive force

on charge will be a minimum in batteries charged at

a constant wattage, and in cases where the charge

is not continued after the counter-electromotive

force reaches a high value, especially, provided bat-

teries are not allowed to accumulate a persistent

chronic sulphate formation. This loss is further re-

duced by employing batteries in which the mean

electromotive force on discharge is a high average

value.

8. The loss due to leakage between cells may be

prevented by properly separating and insulating cells,

also by keeping jars and insulators clean and free

from acid salts.

9. The loss due to leakage to ground may be pre-

vented by properly installing batteries, using petti-

coat insulators and other safeguards against grounds.

10. The loss due to excessive charging may be

entirely prevented where batteries are "floated" on

the system, as in railway work, or in batteries

charged by a "booster system," by discontinuing

the charge, at the proper time. This loss is also

minimized by charging at a constant wattage, or a

constant electromotive force, excepting, of course,

that the last-named method is not nearly so good

as the constant-wattage charge, because in charging

-it a constant wattage, the current rate is high when

the counter-electromotive force is low, and vice

versa, while the waste of energy at or near the end

of the charge is materially reduced.

use of water amounted to 502,000 florins ($203,812),
representing in Austria a capital of 10,000,000 florins

($4,060,000).
Another Austrian waterpower plant operates an

electrical establishment which lights a town 11 miles
distant. Its operating cost is 0.16 kreutzer (0.065
cent) per horsepower^hour. A waterpower plant of

15.000 horsepower is being erected and will operate
a number of factories, several of which are at

present under construction. The price charged these
factories for power will be 80 crowns ($16.24) per
year per horsepower.

CORRESPONDENCE.

Waterpower in Austria.

account of the high price of coal, the o
.ater as a n r is just now of

I interest in Austria. At a recent meeting of

the Lower Austrian Industrial Union, figures were
ed to prove that waterpower was cheaper than

r, and the following test case in the

Tyrol A factory was equipped with both

and steam power, of the same volume. The
per horsepower

and the 1a' In the cost

rating, however, the difference was great.

water, the expense was 0.174 kreutzer (0.07

cent) per h per hour; with steam, 1,266

kreutzers (0.61 cent). The saving in a year by the

The Copper Situation.

[From the Iron Age.]

The suspicion is growing that copper is becoming
decidedly topheavy. The mining industry has en-
joyed years of unparalleled prosperity because the
demand all over the world has increased in recent
years by leaps and bounds. The copper trade is so
accustomed to the relatively high values for the red
metal in recent years that everyone has forgotten
that 16 cents is really an abnormal price, and that

10 to 12 cents is very remunerative to the producers.
When first values commenced to soar many were
convinced that it would take only a brief period
before new mines would rush into the ranks of pro-
ducers and that the old companies would rapidly
expand their output. Men experienced in copper
mining were not so sanguine, and the events have
justified them. But it does not follow that because
new enterprises reached the producing stage slowly
they must naturally be failures. One by one they
are now falling into line, and while none of them in

this country are really great singly, in the aggregate
they are telling on the production, which has now
reached in this country the enormous total of 600,-

000,000 pounds annually. It has been argued, how-
ever, with much force that the world's requirements
call for a certain annual increase in the production,
that that normal increase has not been exceeded in

spite of the stimulus of high prices, and that the
future additions to output in sight are not above
that natural development when account is duly taken
of the fact that some of the older mines promise
to drop out before many years elapse, because they
are exhausted.

It is probably true that there is not much cause
for alarm in the past and prospective increase in

the production of copper. The serious danger lies

in the evidences of a heavy decline in the consump-
tion, temporary though it be. Our own country has
the keenest interest in this question, not only as the
largest producer, but also as the heaviest consumer
and the greatest exporter of copper. Next in line,

really outstripping Great Britain as a consumer of
copper, is Germany, whose requirements last year
were estimated at 118,000 gross tons. Earlier in the
year leading German copper merchants expressed
the belief that the industrial depression in that coun-
try would not adversely influence the consumption
there because the electrical development would go
on. Now that affairs in that country have closely

approached a financial and industrial crisis, in which
electrical manufacturing concerns and undertakings
are conspicuously involved, it is clear that the Ger-
man consumption of copper must be seriously
affected.

Europe takes nearly all of the ingots and wire
bars which we export. During the first half of igoo
all the leading countries were drawing upon us
heavily. This year their purchases have fallen off

very greatly, as the 'following table of our exports
of copper during the first five months of 1900 and
of 1901 clearly show

:

Exports of Copper.
1900. igoi.

Month. Pounds. Pounds.
January 28.389.422 22,270,030
February 31,893,070 18,211,160
March 39.439,208 14,312,279
April 29, 103,698 9.935,486
May 28,417,805 24,159.382

Totals 157,243,203 88,888337

Here, therefore, we have a failing off of nearly
70,000,000 pounds of copper exports, when in the
same period our production has gone on unabated.
Our own country is subject to the most extraordi-

nary fluctuations in the demand, but it is quite out
of the question that we have been taking care of
this additional supply on top of our heavy require-

ments of last year, particularly since we accumulated
some stock of unsold copper in 1900.

On its merits, therefore, the situation is adverse
to a continuation of the present high prices, but it

is a very grave question whether the merits of the

metal will be allowed to shape the course of values.

In the copper trade, more even than in any branch
of the metal industry at large, the stock exchanges
play a very important part. The position of great

operators on the one or the other side of the mining-
slock market may cause them for a long time to

give the metal support in the face of adverse cir-

cumstanccs, or to engineer an international break.

New York Notes.

New York, July 20.—It was recently said by an
official of the Manhattan Elevated Railroad company
that the operation of the elevated lines by electricity

would not be possible much before the end of the
year because of unexpected delays in the con-
struction of the big generators for the power house.
The motor cars and the new rolling stock for the
line are now about ready.

The annual report of the Brooklyn Rapid Transit
company for the year ended June 30th shows total

gross earnings from operation of $11,717,191; the
operating expenses were $7,381,830, which leaves net
earnings of $4,335,661. The gross charges were ap-
proximated at $4,000,000. The surplus from traffic,

therefore would be $335,661. The income from other
sources was estimated at $450,000, which makes a
net income of $785,661.

The Automobile Club of America decided on Tues-
day night to hold a convention at which all the auto-
mobile clubs of America will be invited to send dele-

gates, to unite in an effort to secure state and federal
legislation in the interest of good roads.

It was announced at the office of the Brooklyn
Rapid Transit company on July 16th that the com-
pany could not return to the use of electricity on
the elevated roads of the system until September 1st.

The work of constructing the transforming stations

in various parts of the borough has been delayed.
The company has been badly handicapped for some
time by the insufficient supply of electric power, the
company's facilities for supplying power having been
crippled bv fires which have disabled two of its power
plants. These power houses are being re-equipped
and several new stations are being built. While this

work is being done, the company has to depend upon
local power companies for a considerable part of the
electricity it is using.

A hearing on the application of the Union Railway
company for leave to build a double-traclc railway
of the overhead-trolley type over Macomb's Dam
bridge and the One-hundred-and-fifty-sixth street

viaduct, to connect various trolley lines of the com-
pany, will be held on July 25th.

The Brooklyn Rapid Transit compan}- is employing
as conductors, motormen, machinists and electricians

this season, some few score of college men. It is

with a view of adding to their store of ready money
with which to defray their expenses for the next
collegiate year, that the young men have sought this

employment. Yale, Harvard, Cornell. Amherst, Dart-
mouth, Wesleyan and other educational institutions

are represented in the throng of employes who man
the cars of the system.
The rapid-transit commissioners will open bids

on July 25th for the wash borings for the East River
tunnel to Brooklyn. This will be the first step

toward the real work of building the tunnel, for urf-

til these borings are made, there will be no way in

which data for bids on the work of constructing the

tunnel can be obtained.

The downtown lines- of the Metropolitan Street

Railway company were tied up for five hours Wednes
day afternoon. The delay was caused by the burn-
ing out of one of the channel rails which carries the
power. The lines affected were the Second. Third
and Fourth avenue, Broadway and Sixth and Eighth
avenue lines below Broome street. Traffic was at an
absolute standstill.

A new rule permitting motormen to wear shirt

waists and straw hats went into effect on July 17th

on the Smith street, De Kalb and Franklin avenue
lines of the Coney Island and Brooklyn Railroad
compan}-. The motormen greatly appreciate the

benefits of the new regulation. M. L. G.

Among the personal-property valuations for 1901

fixed for taxation purposes by the Board of Review
of Chicago are the following: Chicago City Rail-

way company, $7,000,000; Chicago Union Traction
company, $4,547,500: Western Union Telegraph com-
pany, $1,265,188; Chicago Edison company. $3,500,-

Telegraph-cable company, $250,000;
American Telephone and Telegraph company, $107, J

463 ; Chicago Telephone company, $4,062,605.

New England News.
Boston, July 19.—The Hartford Times is agitating

the question of the establishment of a first-class

school of applied science at Hartford. It calls at-

tention to the great advantages that Massachusetts
gains from the Massachusetts Institute of Technology
and the Worcester Polytechnic Institute, and argues
that Connecticut would derive benefit from a like

institution. President Smith of Trinity College has
suggested such an adjunct to that college. The Times
calls attention to the fact that foreigners are coming
to this country to attend the Massachusetts Institute

of Technology, and suggests the probability of the

number of that class of students soon exceeding that

of Americans seeking education in European uni-

versities.

It is expected that at their next meeting the di-

rectors of the Boston Elevated Railway company
will place the stock on a seven per cent, dividend
basis.

The contract for building the new Berkshire street-

railway line from the center of Cheshire, Mass., to

Great Barrington, Mass., 42 -miles, was let to Fred
T. Ley & Co. of Springfield. Mass., on July nth.
The road must be constructed and ready for opera-
lion in four months. If the road is not ready on
the specified day, the contractors are to forfeit $100
a day until it is completed ; the contractors to re-

ceive a bonus of $100 for every dav it is completed
before the time limit. President Gillett of the street-
railway company, says the road will cost $600,000.
The contract stipulates that local labor shall be em-
ployer! as far as possible, but as the contractors
expect to have 800 men at work within two weeks,
Ihey will undoubtedly have to employ many Italians.
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This is tlii: largest contract for the construction of

a single line of street railway, that has ever been let

in this state. There is a controversy in regard to

the route of the road through Slockbridge, but it

is expected that a settlement will be reached before

the workmen reach that town. The power house is

to be located in Pittsficld, and Engineer Charles K.
Stearns of Boston is preparing the plans. There
will be sub-stations at Lee and Housatonic and a

duplicate plant of 750 kilowatts' capacity. The total

horsepower capacity will be 2,240. Representatives

of the Westinghouse and General Electric companies
have been in Pittsficld conferring with President

Gillett, and will soon submit figures on the plant.

The Stanley company will also bid. President Gil-

lett says the cars will cost $8,000 each. They will

be of the double-truck pattern, elegantly upholstered,

and equipped with the latest safety devices. The cost

of the motive power, cars and car houses will ap-

proximate $250,000. The total cost of the road and
equipment will be nearly $r,ooo,ooo.

The New England Telephone company has re-

ported to the secretary of state that it paid annual
salaries to F. E. Dickerman and E. K. Hall, counsel,

and C. E. Davis, agent, for legislative services, and
$788 for stenographic work and $42 for witnesses

in connection therewith. The East Taunton Street

Railway company reported the payment of $100 to

A. N. Alger, and the Worcester and Southbridge
Street Railway company paid $350 to C. M. Thayer,
counsel, for legislative services. The Thomson-
Houston Electric company paid $100 to W. H. Niles

for his services in opposing the Lynn (Mass.) grade-
crossings bill. The American Bell Telephone com-
pany reported that R. M. Morse represented it on
all matters, receiving no stated sum therefor. The
Edison Electric Illuminating company reported that

it paid an annual salary to J. O. Wardwell, who
acted as its counsel in legislative matters.

Over 16,000 of the 30,000 shares of the Boston
Electric Light company's stock have been deposited
with the Old Colony Trust company, in this city, in

accordance with the terms of consolidation with the
Edison Electric Illuminating company of Boston.
The incorporators of the Suffield Street Railway

company are about to begin the building of an elec-

tric road from the terminus of the Springfield

("Mass.) trolley system at the Massachusetts and
Connecticut state line through Suffield. Conn., to

Windsor Locks. This line will be about six miles
long, and it will be run in harmony with the Spring-
field system. At its southern end, the Suffield line

will connect with the Windsor Locks and Rainbow'
street railway, which is soon to be built through
the town of Windsor Locks, Conn., to the northern
terminus of the Hartford street-railway system in

Windsor. This will make a continuous electric line

between Hartford and Springfield on the west side
of the Connecticut River and the railway now being
built between East Windsor Hill and Warehouse
Point will make another through route on the east
side of the river. B.

From the Buckeye State.

Columbus, Ohio, July 22.—W. L. Truesdale, mana-
ger of the Postal Telegraph-cable company in
Columbus, has taken up the duties of the new posi-
tion to which he was chosen some time ago. With
the title of assistant to the general superintendent of
the western division, he will perform the duties of
special agent, and his work will, the greater part
of the time, be on the road. Mr. Truesdale has dem-
onstrated his ability as a manager in Columbus, and
this appointment comes in the shape of a promotion.
Although his headquarters will be in Chicago, he will

not move his family to that city for the present.
The street railways in Sandusky have been under

discussion in the City Council for some time. The
companies have asked for new franchises to con-
tinue for 25 years from date. The old franchises
have not expired, but as there are some very im-
portant changes to be made in the city lines, and
council will have to act upon this matter, it was
thought that new franchises altogether would not be
bad. The rates proposed for passengers in the city

are five cents, six tickets for 25 cents, for children
under 10 years of age, eight tickets for 25 cents.

Attorney Currie has been made manager of the
Northern Ohio Traction company and other prop-
erties operated by that company in place of Mr. Beil-
stein, who has taken a position at Toledo. He says
the line for the southern extension of the road will
be built direct from Akron to Canton.
The Cincinnati and Cleveland Railway company

has brought condemnation proceedings in the Probate
Court of Montgomery County to compel the commis-
sioners to grant a franchise to use the public high-
ways through the county for electric-railway pur-
poses.

The commissioners of Hamilton County have
granted the Cincinnati, Milford and Goshen Street
Railway company a franchise to build a line over
the Columbus and Woostcr pike from Red Bank to
Terrace Park.

E. W. Blakeley has been appointed manager of the
Columbus office of the Postal Telegraph company.
The Bowling Green Electric Light and Power com-

pany has been awarded the contract of lighting the
town of Bowling Green at $7 per month per light
There is a rumor afloat that the compressed-air

cars will be given a trial in Cleveland if the company
operating them can secure a franchise. The plan is

to run a 40-foot car on the pavement without tracks.

The car is to be made of aluminum, with an in-

side wood finish. The propelling power is a rotary

compressed-air engine. 1 he information in rcg:

the mailer is vague, but the street-car rn.cn do not
; competition from the new idea.

The Slark county commissioners have signified

their willingness to grant a franchise for the exten-
sion of the Canton-Massillon road from Massillon to

irre.

The Findlay and Southern Railway company has
been granted a franchise to build a line through
Madison County. This is the company that proposes
to build a line from Findlay to Columbus, and thence
in a southwesterly direction toward Cincinnati.

Scnor Angel Olazagasti, superintendent of the
electric-light plant at Ponce, Porto Rico, visited Co-
lumbus and Cincinnati last week. He is making a
tour of inspection of this country during his vacation
and takes great interest in the manner of conducting
business.

The Magneto Electric company, chartered in New
Jersey, has absorbed the National Magneto-electric
Telegraph company, of which Dr. L. E. Niles of

Springfield is president. Dr. Niles is connected with
the new company, which will manufacture fire-alarm

and police-signal apparatus under patents obtained
by L. G. Wooley of Kenton.

_ The Columbus, Buckeye Lake and Newark Trac-
tion company has secured the rights-of-way from
Hebron to Buckeye Lake, and all suits against the
company have been settled. Work will begin on this

section soon.
The Cleveland and South Lorain Traction company

of Cleveland has been incorporated, with a capital

stock of $500,000. It is said the compari" will build
a rival line from Lakewood to Lorain in opposition

to two roads which now traverse the country, but
miss several good villages, because they could not
go through all of them. Reuben Hall and Calvin
Pease of Dover are said to be the projectors.

O. M. C.

Northwestern Notations.

Minneapolis, Minn., July 20.—The council of Mor-
ris, Minn., has renewed its contract for street light-

ing with W. P. Fowler for another five years. A
provision of the contract is that the municipality
may, on 60 days' notice, buy the plant, at a price to

be agreed upon, or, if that proves impossible, at a
price to be set by three disinterested persons ac-

quainted with the value of such properties.

Thomas Higgins, who is now constructing an in-

terurban line between Two Rivers and Manitowoc,
Wis., is an applicant at Kewaunee, Wis., for an elec-

tric-car-line franchise.

The Twin City Rapid Transit company plans the
extension of a branch from its line betw'een St.

Paul and Stillwater, to take in Mahtomedi and White
Bear village. The line will be about five miles long.

Philip L. Spooner, one of the leading spirits of the
projected electric-car system from Madison, Wis.,

to Janesville, announces that the project is a go.

Power will be secured from the waterpower at Kil-

bourn City, as originally planned. The line is to be
completed within two years. It is hinted that the
line is but a section of a complete electric-traction

system which shall run from Chicago through Janes-
ville to Madison. It is understood the line will run
via Stoughton, Evansville, Janesville, Oconomowoc
and other points.

Robert Oldenburg, who has been manager of the
Electric Light company's plant at Hartford, Wis.,
for over a year, has accepted a position in Shawano,
Wis., where he will be in charge of a city plant.

The Electric Light and Power company of Osh-
kosh, Wis., is to be reorganized shortly by the first-

mortgage bondholders, who are now negotiating to

buy out the second-mortgage bondholders. After
the reorganization has been effected, it is planned
to make a large number of improvements which have
been in contemplation.

F. W. Inden, who has been manager of the Board
of Trade office of the Western Union at Duluth, has
resigned and has gone to the Twin Cities. He is

succeeded by F. B. Beaupre.
The contract to grade the right-of-way of the Se-

attle and Tacoma Interurban Railway company, be-

tween Tacoma and Seattle, Wash., has been awarded
to Hale & Smith of Portland, Ore. The amount is

around $200,000. The road will be 36 miles long, ami
will use the third-rail system. The company will

lay its own ties and rails. The rails have already
been purchased. It is planned to have the line in

operation soon after January 1st.

W. H. Wheeler of Beloit, Wis., has been granted
a franchise at Sturgeon Bay, Wis., for the installa-

tion of an electric-lighting and waterworks system.
He proposes a plant to cost $S4.ooo.

The Eiumctsburg Electric Light and Power com-
pany of Emmetsburg, Iowa, contemplates cnlai

item and inaugurating a day and nighl 51

A hot-water heating system is planned 10 be installed

later.

All of the $15,000 stock offered for the proposed
new electric-lighting company for Clarinda. Iowa.
has been taken by local capitalists.

The Slate Capitol Commission of Montana has
awarded the contract for furnishing electric-lighting

fixtures for the new building at Helena to the W S
Edwards Manufacturing company of Chicago, at $16,-

639,

The commissioner of public works at Tac
Wash., and the street-railway company are hopelessly
al outs, on the matter of whose shall be the expense
of maintaining and repairing bridges occupied by

railway tracks. The company -

mit that it shall stand the expense and the ci

fuses 10 make the repairs until the company
Finally, the commit

1 closed a number of city bridge
cars carrying passengers. This compelled the
car company to unload a car at one side of a bridge,
have the passengers cro^s over and .« car
to come along, when it was reloaded and pro
on to the next bridge, where the matter was repeated.
But this did not bring the street railway to a sense
of its supposed duty, so now the order has been
extended to close the bridges for unloaded cars. The
reason given is that employes ride over on the
and that the passengers often accompany the car
when it crosses over, making the load on the bridge,
with the passengers close up to the empty car, quite
as much as though the car was loaded. The
of the order is to entangle hopelessly the street-rail-
way system. If a car across a bridge shall become
disabled, there is no way of getting it to the
for repairs, nor for sending a car to serve m its

place. The patrons can walk.
The Gas and Electric company of Lincoln,

has made a proposition to the city to furnish 173
electric lights for the city streets, on the moonlight
schedule, at $5.45 per light per month for midnight
service, and $7.45 per month, all-night service. This
is a reduction of the company's contract just ex-
piring, of $2,041 from last year. The city has been
considering a municipal electric plant.
The city of New Ulm, Minn., is preparing for the

construction of a municipal electric-light plant.
Charles L. Pillsbury of Minneapolis has been en-
gaged to superintend the construction of the plant.

R.

Canadian Intelligence.

Ottawa, Ont., July 20.—Charles R. Whitehead,
David A. Pringle, Robert E. T. Pringle, Francis H.
Leonard, Jr., and Edward E. Cary, all of Montreal,,
Que., have organized the Ampere Electric Manu-
facturing company, with a capital stock of $50,000.
The headquarters of the company will be in I

treal.

An agreement between the city of Ottawa and the
new Consumers' Electric company has been com-
pleted, and the company has deposited $5,000 with the
city treasurer as a guarantee. One of the condition's
of the agreement is that the company shall be in a
position to supply lights to the extent of not less
than 10.000 lamps within a year, otherwise the deposit
will be forfeited to the city, and the company's fran-
chise will lapse.

It is expected that the new No. 2 power house of
the Ottawa Electric company will be completed and
ready for the machinery about September 1st. The
machinery will be ordered from the Westing
Electric and Manufacturing company of Pittsburg.
Pa. Three derricks and two hoists are in operation,
and all the plant is being operated by electric power.

It is said that a Marconi wireless-telegraph tower
will be erected in the city of Montreal. Qui
experimental purposes, in connection with the river
shipping and other important interests. The posi-
tion has not yet been definitely chosen, but the top
of the Great Northwestern Telegraph building will
probably be selected as the site.

According to the conditions of its franchise, the
Quebec Electric Street Railway company is obliged
to extend its line along Champlain street, in tit

of Quebec. A demand was regularly made on the
company, some months ago, to fulfill this condition,
but for some reason the company seems :

proceed with the required work. The civic author-
ities have accordingly served a protest upon the
company, summoning it to begin and complete the
work within six weeks, under penalty of forfeiting
its franchise, besides paving a fine of $40 a dav.

W.

Information from Indiana.

Indianapolis. July 22.—The Valparaiso, Michigan
City and Chicago Electric Railway company was the
only electric company to be incorporated last week.
The capital stock is placed at $.'5.00.1. with t]le privi-
lege to increase.

An error in a railway bill of lading cut the Wabash
River Traction company out of a week's opera
In shipping the cross-arms for carrying the
wires for the road the manufacturers billed them
to Keeler's Station, instead of Kell< 1 - where
the power house is situated, and ihe material went
astray for a week.
A new company has been organized at Mane

build an electric line from M
The line will parallel the tracks of tile Big Four.
W. II. Orr is the chief prom
A contract for the cons E the Indianapolis.

Morristown and Rushvillc interurban road
signed with an eastern construction firm
The road will cost upward of $1,000,000. For the
next 10 days bids on materials to in the
construction will be received at 912 S build-
ing, Indianapolis, where all the neg
company are made. This line is im|
form a direct connection with Cincinnati b;

tinati and Lawrenceburg line.

The commit
granted to the Indiana and Ohio Tracr :

the right to highways in Allen C
from Hicksville to Huntington, through F
Work on the line must begin within 90 days, and the
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road completed within 18 months, and at least four

trains must be run each way daily.
_ _

Judge Paulus handed down his decision on July

18th, in the interurban suit of Wabash street prop-

erty holders against the Wabash River Traction com-

pany to restrain the latter from building its track

through the city. The injunction was dissolved,

holding that the franchise granted by the City Council

is supreme authority. The work of the company,

long delayed in the streets, was resumed at once, and

the gap constructed in a couple of days.

The Board of Public Works has given out that

it will amend the specifications in the contract for

lighting the city of Indianapolis to conform to the

decision of Judge Carter. The provision relating to

confiscation and other discriminating features will

be eliminated. Notwithstanding this, the people are

opposed to letting this contract so far in advance, and

the matter may get in the courts again.

The construction of a new electric-light plant is

under way at Tipton. The cost is $35,000, and the

plant will be in operation by October 1st.

The churches of New Albany are the first in the

state to install electric fans for the comfort of their

congregations. It is claimed the attendance has

nearly doubled. ^

PERSONAL.

J. J. Howden has been appointed purchasing agent

of the new Muskegon Traction and Lighting com-

pany of Muskegon, Mich.

Among the out-of-town electrical men in Chicago

this week was Mr. J. Pink Lawrence of the firm of

Herbrick & Lawrence, electrical contractors, Nash-

ville, Tenu.

Mr. H. L. Doherty, the president of the Denver

Gas and Electric company and also president of the

National Electric Light association, was a Chicago

visitor early in the week.

Mr. W. C. Hawkins, formerly with the General

Electric company of Schenectady, N. Y., has been

appointed general manager of the light and power

departments of the Electric Light company and the

Cataract Power company of Hamilton, Ont.

James W. Duncan, chief trial lawyer for the Chi-

cao-o Union Traction company, was married on July

16th to Mrs. Mary Barnett. Mr. Duncan is a former

state senator, and is well known to street-railway

men in Chicago, by whom his legal ability is greatly

appreciated.

Professor Edward B. Rosa, professor of physics

at Wesleyan University, has been appointed chief

physicist of the National Standardizing Bureau.

Professor Rosa is a graduate of Johns Hopkins, arid

has already done considerable research work in the

field to which the new bureau will be devoted.

W. Gratz, an electrical engineer who has been con-

nected with the International Correspondence

Schools. Scranton. Pa., has resigned to accept a posi-

tion with Elmer G. Willyoung. New York, maker of

electrical measuring instruments. I. McC. Bean, for-

merly of the Dickson Manufacturing company, has

succeeded Mr. Gratz as editor of Science and In-

dustry.

have a capacity of 300 arc and 3,600 incandescent
lights.

The National Electric Light, Heat and Power
company has been incorporated at New York, N. Y.,

with an authorized capital stock of $300,000. John
E. Helm, Frederick C. Fisher and William Pelve
are the incorporators.

Plans have been drawn and specifications pre-

pared for a $150,000 power house to be erected in

Kearney, N. J., by the New Jersey Light and Power
company, with the intention of competing with the
United Electric company.

Articles incorporating the People's Light and
Power company were .filed at Newark, N. J., re-

cently. The authorized capital stock is $1,500,000, and
the incorporators are William A. Jones, Joseph B.

Short and Melville A. Carpenter.

At a recent hearing before the tax reviewers in

Chicago the counsel for the Chicago Edison com-
pany made the interesting statement that that com-
pany owned property worth nearly $12,000,000, of

which about $1,500,000 is in real estate.

The Imperial Manufacturing company, the North-
ern Manufacturing company and the Endicott syn-
dicate are petitioning the City Council of St. Paul,

Minn., for long-term franchises, permitting them to

supply St. Paul and its citizens with light, power and
heat.

There was a hot fight in the Montreal (Que.)
City Council on July 10th, upon a motion to award
the lighting contract to the Royal Electric company
for a period of five years, at $60 an arc lamp per
annum. This is a reduction of $35 a lamp on the
company's tender. An amendment was submitted
that new tenders be asked, to be considered by the
council when it meets again next fall, and was car-

ried on a vote of 17 for to 16 against. Clerihue,

one of the aldermen, stated that he had been offered

a bribe of $3,000 to vote for the Royal Electric tender.

with the Philadelphia traction lines and large elec-

trical machinery concerns. It is further asserted

that the ultimate - result of the scheme will be a
gigantic combination of trolley lines in several west-
ern states.

The City Council of Baraboo, Wis., has given
the ordinance granting a franchise to the Sauk
County Power and Traction company to construct

an electric-railway line through the city, its first read-

ing. The proposed line will connect Devil's Lake
and the Dells of Wisconsin River.

ELECTRIC LIGHTING.

An electric-light plant is building at Syracuse, Neb.

A new power house will soon be built by the

Cleveland Electric Light company at Cleveland, Tenn.

The city of Laurel, Md., will purchase and op-

erate the electric-light plant of the Laurel Electric

Light company.

The Port Deposit (Md.) Electric Light and Power
company has been reorganized and. extensive im-

provements will be made.

The People's Light and Power company has been

incorporated at New York, N. Y., by William A.

Jones, J. B. Short and Melville A. Carpenter.

The Greensboro (N. C.) Electric Light and Power
company of which R. J. Marks is manager, will

install a complete plant for incandescent lights,

:r, etc.

A 10-year contract and a 10-year franchise have

been given to the Litchfield Electric Light and Power
company for city and commercial lighting by the

City Council of Litchfield, 111.

A meeting of the Manufacturers' Light and Heat
ny will be held at Washington, Pa., on Sep-

tember 10th, to consider an increase of the capital

from $1,500,000 to $5,000,000.

The Eastport Electric Light company has been or-

ganized at Portland, Maine, with a capital stock of

the purpose of supplying gas and elec-

tricity for lighting, heating and power.

on, A. J. Myrland, L. R. Robert- and
have incorporated th<- Grantsburg Elec-

tric Light a company at Grantsburg, Wis.
The capital stock of the company is $15,000.

n has been made by the Grantsburg
trie Light and Power company for a

to build and operate a plant to

furnish light and power to the village of Grantsburg.

Plans for an electric-light plant for Hot Springs,

Ark., are being prepared by Owen Ford of St. Louis,
Mo. The plant v/ill cost about $30,000, and will

PUBLICATIONS.

ELECTRIC RAILWAYS.
The Utica (N. Y.) Belt Line Street Railroad com-'

pany will build a line from New Hartford to Clin-
ton.

The New York state railroad commissioners have
decided to grant a certificate to the Ridge trolley

road, from Rochester to Buffalo, N. Y.

The promoters of the Janesville (Wis.) and Rock-
ford (111.) interurban railway are endeavoring to

build the line to Delavan Lake at once.

Application for a franchise to construct an electric

road from Mount Pleasant to Asher Junction, N. Y.,

has been made by the Schenectady (N. Y.) Railway
company.

A new power house for the Pittsburg, McKees-
port and Connellsville Street Railway company will

be built at Tarr Station, Pa. The work will be be-
gun at once.

P. L. Spooner of Madison, Wis., has filed an ap-
plication with the City Council of Stoughton, Wis.,
for a franchise to construct and operate an electric

railway in that city.

The first franchise for an electric railway to be
granted in Chelan County, Wash., was recently

granted by the county commissioners to the Chelan
Transportation and Smelting company.

The directors of the Youngstown (Ohio) and
Sharon Railway and Light company have authorized
the issuance of $500,000 in bonds for the erection
of an electric line between Sharon and Newcastle.

The Fort Wayne and Southwestern Traction com-
pany has sold its Fort Wayne-Marion line to a
syndicate composed of W. B. McKinley of Illinois,

Governor J. F. Hill of Maine and other eastern
capitalists.

The Dubuque, Vinton and Southwestern Electric
Railway company has been incorporated at Dubuque,
Iowa, with a capital stock of $100,000. William H.
Day, F. D. Stout, D. D. Myers and others from
Dubuque are interested.

The Jersey City, Paterson and Hoboken (N. J.)
Street Railway company has obtained control of the
stock of the North Hudson County Railway company
of Hoboken and a consolidation of the two compa-
nies will soon be effected.

The City Board of Equalization of Cleveland,
Ohio, recently increased the taxable value of the
Cleveland City Railway company from $595,000, re-
turned by the company, to $6,000,000. The action of
the board, it is said, will result in the beginning of
an interesting legal battle.

The supervisors of San Jose, Cal., have decided
to grant a franchise to George T. Dunlap for an
electric railway to extend from San Jose south to
Gilroy, a distance of 30 miles, with two branches of
about 10 miles each, from Gilroy to the south line
of tin- county.

It is reported that Philadelphia and other eastern
capitalists are planning the construction of a system
i,\ trolley lines in Wisconsin to cost about $10,000,-
000. The names of the men interested arc not given
out, but it it asserted that they are closely connected

The report of the committee on a standard system
of accounts for electric-lighting companies made to

the National Electric Light association at the recent

Niagara Falls convention has been published, in pam-
phlet form, comprising 63 pages.

The Niagara battery motor is given an illustrated

description in a booklet sent out by the Niagara
Specialty Works of Manlius, N. Y. This motor is

adapted for running a six or eight-inch fan and nu-
merous mechanical devices, and will run on from
four to 10 volts.

The fire report, No. 32, for the quarter ended July
10th has recently been issued by the electrical bureau
of the National Board of Fire Underwriters froro,

the office of William H. Merrill Jr., of Chicago,
electrician. Some characteristic burnouts of lead-

covered cables and gas pipes are illustrated in the
report.

The Stilwell-Bierce & Smith-Vaile company of

Dayton, Ohio, is sending out copies of a new cata-

logue on its special machinery for heating and
purifying feed water for steam boilers. Introductory
matter treats of the nature of steam-boiler incrusta-

tion, the evils arising therefrom and the best manner
of remedying those evils. The Stilwell heaters and
purifiers are described in detail and are well illus-

trated.

The American Telephone, a house organ published
by the American Electric Telephone company of Chi-

cago, has appeared in an improved form, with C. E.

Kammeyer as editor. The editorial page states that

the publication is "an illustrated Independent bi-

monthly magaine" and that, curiously enough, it

is "published on the first of every month." The cur-

rent number contains 20 pages of interesting tele-

phone reading, including a complete description of

the Terre Haute (Ind.) telephone system.

The 1901 catalogue of the Continuous Rail Joint

company of America, Newark, N.
J.,

is a handsome
publication. It contains 80 pages, nine by 12 inches

in size, and is attractively bound in stiff cloth-board

covers. About half the pages are given up to iull-

size dimensional drawings of the company's continu-

ous rail joints applied to the various standard rail

sections. An illustration shows the company's roll-

ing mill at Troy, N. Y., and the catalogue concludes

with a rail and joint table. The book is well printed

on a high grade of paper and makes a neat and valu-

able reference guide to the company's products.

The dainty resources of -high-class book-making
have been tastefully utilized in the production of

the booklet on "Lightning Arresters," from the press

of the publication bureau of the General Electric

company. Cover, design, illustrations, typographical

arrangement, presswork and paper lend their sev-

eral excellencies to a combination that is very pleas-

ing and really artistic. The subject-matter is worthy
of the execution. There is an introductory article

on "Thunderstorms" of general interest. Following
this, the remainder of the book is divided into three

heads, and contains descriptions and illustrations of

the General Electric lightning arresters for contin-

uous-current circuits and for alternating-current cir-

cuits, and also a set of diagrams illustrating the vari-

ous connections of different types of arresters and
giving the dimensions of the standard sizes.

SOCIETIES AND SCHOOLS.
The International Correspondence Schools, Scran-

ton, Pa., call attention to the fact that instruction

is given throughout the entire year, the vacations of
the principals and instructors being arranged so that

there is no interruption in the work of the schools.

This affords an opportunity for mechanics and others

who have a dull season during the summer to take up
a course by mail and make good use of what would
otherwise be waste time.

MISCELLANEOUS.
The Consolidated Electric Construction company,

Cleveland, Ohio, has been incorporated, with a capi-

tal stock of $25,000, by C. C. Batcson, F. C. C.

Werk, Abraham Oppcnhcimer, A. A. Bemis .and

P. A. Zizleman. The company will deal in electrical

materials and supplies.

The machinists' strike may now be said to be prac-
tically dead. The leaders of the machinists' union
have been instructing the men who arc still out not

to press the question of wages, but to return to work
if they can get the nine-hour workday. If the men
can get any advance in wages they are advised to

take it, but even in case no advance is granted they
air lo go back to work, if only the nine-hour work-
day is granted, and take chances of arbitrating the

wage question later. The advance demanded origi-
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nally was 12% per cent., but a number of the strikers

arc now reluming to work on tbe nine-hour basis

with no advance in wages. Others have accepted

three per cent, advance, and a small number have

been able to gain half the advance demanded.

II. II. Humphrey, the well-known St. Louis elec-

trical engineer, is one of the busiest men in that

town. Among other important work which Mr.

Humphrey now has on hand may be mentioned the

$100,000 electric-light and power plant which he is

installing for the Anheuser-Busch Brewing associa-

tion. This plant, it is said, will be one of the rim '^L

in the country. Mr, Humphrey also has under his

supervision a plant being installed for the Hamilton-

Brown Shoe company, which consists of boilers,

engines, dynamos and motors, and an addition to the

lighting and elevator apparatus in the Linz building,

Dallas, Texas. It may not be generally known that

Mr. Humphrey is also consulting engineer for the

Dc Beers Explosive Works, Cape Town, Africa,

which is installing a large plant. This work is

progressing favorably. Mr. Humphrey recently re-

ceived an inquiry from persons in Madrid, Spain,

who intend to build an electric railway, 83 miles

long.

TRADE NEWS.
The capital stock of the Stanley Electric Manu-

facturing company of Pittsficld, Mass., has been in-

creased from $1,250,000 to $2,000,000.

An addition, to cost $100,000, will soon be built to

the power plant of the Northern Electrical Manu-
facturing company of Madison, Wis.

The Valley Telephone company, Warren, Ark.,

writes the Western Electrician that it is in the mar-
ket for 1,000 20-foot cedar poles and wishes prices

on same, f. o. b. at Sunnyside, Ark. Poles can be

shipped by water or rail.

A bonus system has been inaugurated by the

Westinghousc Electric and Manufacturing company
at its plant in East Pittsburg, Pa., for the benefit

of some of its employes. The bonus is based on the

net earnings of the company, and will be distributed

among the assistant superintendents, general foremen,
foremen and sub-foremen. If successful, the. system
will be extended, by the company to take in the

skilled workmen of the plant.

A representative of the Clark Electric company
of Detroit, Mich., writes the Western Electrician to

state that the framework of the Hershey electric

sign (illustrated in the Western Electrician of last

week), the cabinet and the general construction were
designed by W. C. Clark, manager of the Clark
Electric company. The A. & W. Electric company
of Cleveland is the maker and patentee of the grooved
porcelain letters used, and as its representative in
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Detroit the Clark company designed the framework,
wiring and installation.

The plans of the B. F. Sturtcvant company,
a 1 ted, for its new plant at Hyde Park, Mas .

contemplate an engine and electrical shop of gallery

type, 120 by 400 feet in size, two buildings, cash 80

by -i"n feet, and three stories high, for bl

heaters, forges, galvanizcd-iron work, exhaust head-,

eie.. and a foundry, 120 by 400 feet. In addition,

independent office, power and pattern-storage build-

ings arc planned for.

BUSINESS.
The Bridgeport Brass company of New York city

is calling attention to the fact that its Phono-electric

wire has a very high elastic limit.

The State Lunatic Asylum at Austin, Texas, is

being equipped with electricity. Two engines, built

by the Ball Engine company, Erie, Pa., one of 135

horsepower, the other of 60 horsepower, direct-con-

nected to Westinghousc generators, furnish the

power.

The Central Electric company of Chicago carries

a large and complete stock of all types of the Edison-

Lalande batteries, battery parts and renewals. This
company is also offering to the public a new dry
battery called the Ideal, which, in actual tests, is

said to have given exceptionally good results.

A. C. Garrison, vice-president of the Columbia
Incandescent Lamp company, St. Louis, manufac-
turer of the well-known Columbia lamp, states that

the company's factory is running full force at this

time, notwithstanding the season of the year. The
increased demand for Columbia lamps seems to be a

justification of one of the claims of the manufacturer
—that they are "unequaled in quality."

The Stilwell-Bierce & Smith-Vaile company of

Dayton, Ohio, is at work on quite an extensive water-
wheel order for the Brownville Board company,
Brownville, N. Y. The job comprises four pairs

of 33-inch improved cylinder-gate Victor turbines,

each pair of wheels being mounted horizontally on
a steel center-discharge case. Each pair, under 20
feet working head, will develop 400 horsepower.
The wheels will set in an open stone flume. The
order also includes draft tubes, wall plates for

stuffing boxes, etc.

The Western Electrical Supply company of St.

Louis has recently issued a pocket-size net price-list

and discount sheet, applying to its general catalogue
No. 22. This is a very complete price-list, covering,

as it does, practically all the goods of standard make
that pertain in any way to electricity. The book is

bound in heavy linen covering, and consists of
about 125 pages. It should prove of much use and
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convenience to electrical buyers. The Western
pany is sending this book out to the trade, and
will be mailed on applicatii

her interesting and successful dc:.

of the merits of "Kilfyrc" v.

ly under thi

& Bros., western agents for this

demonstration was witnessed by Chief
Ktily and other city officials, besides many pi
nent St. Louis business men. Matthew
greatly elated over the success with which they
met in placing "Kilfyrc" in their territory. It might
also be stated that the demand for the Stombaugh
anchor, for use in guying poles, for which
Bros, are exclusive agents, is constantly incr'

Charles H. Bcsly & Co. of Chicago report that
they arc receiving many orders for chucks,
power hack saws and general supplies from many
concerns that are closing down for their annual re-
pairs. They are still working overtime at their fac-
tory, Beloit, Wis., and have added many new ma-
chines to their equipment in their endeavor to in-

crease their output. Besley & Co. are calling spe-
cial attention to their new spiral, abrasive paper cir-

cles, to be used on Gardner grinders, for work on
steel, cast-iron, drop forgings, malleable iron, alumi-
num and the alloyed metals, guttapercha and

Paul D. Cable, president of the Missouri Elec-
trical Manufacturing company of St. Louis reports
a flattering business. The Missouri company, in ad-
dition to receiving more than its share of the home
trade, is getting considerable export business from
Mexico and Cuba. The company is preparing to

place on the market a line of telephones which Mr.
Cable states will be equal to any make extant. The
Missouri company now represents the Mechanical
Appliance company, manufacturer of multipolar
slow-speed motors, ranging from one-eighth to two
horsepower. The peculiar merits of this machine
has enabled the Missouri company to sell more mo-
tors than it could obtain from the manufacturer.

At the present time Sipe & Sigler of Cleveland.
Ohio, manufacturers of the Willard battery, have
under way 12 large accumulator plants, including
street-railway batteries, central-station batteries, large
isolated lighting plants and batteries in government
coast-defense work. The latest contract if

storage batter}' for the Cleveland Electric Railway
company, which, the manufacturers say. will prob-
ably be the largest battery in street-railroad service

in the world. This battery will consist of 282 cells

of 4.000-ampere-hours' capacity, and will weigh
nearly 500 tons when completed. The Cleveland
Electric Railway company recently installed on one
of its branches two Willard batteries, and to the
satisfactory operation of this plant is largely due
the present large installation.

ILLUSTRATED ELECTRICAL PATENT RECORD.
678,363. Telegraph and Cable Code. Adolphus W.

Greely, Washington, D. C. Application filed

August 1, 1900.

See page go.

678,369. Calling Appliance for Telephone Switch-
boards. Frank R. McBerty, Downer's Grove,
III., assignor to the Western Electric company,
Chicago, 111. Application filed June 17, 1S98.

A telepbooe line extends from a substation to a central
office. A switch at the substation is actuated in the use
of the telephone, and controls the circuit of the line.

Means are provided at the ceatral office for making con-
nection with the line. A relay is responsive 10 the flow of

current in the line. An electromagnetic switch is adapted
to connect tbe source of calling current with the line. A
local circuit is closed in making connection with the line

to operate the electromagnetic switch, and a second elec-

tromagnetic switch is adapted to disconnect the calling

current from the line. A local circuit is controlled by the
relay for operating the last-mentioned switch, and there is

also a supervisory signal which is adapted to be con-
trolled by the relay. Circuit connections normally render
the signal unresponsive to the relay. Means controlled
by the last-mentioned switch, bring the supervisory signal

under the control of the relay. (See cuM

678,377. Motor-gear Case for Electric Cars. Will-

iam Cox, Toronto, Canada, assignor to John
Maitland Smith and Alexander Mailland Smith,

Toronto, Canada. Application filed December 5,

1900.

The axle and gear wheel secured thereto and the motor
and gear pinion meshing with the gear-wheel, are com-
bined with a gear casing which is provided with a resilient

lower band and a flexible covering or envelope for the cas-

ing and designed to form the sides of the casing. This
covering is provided with holes for the passage of the axle
and motor shaft.

678,386. Electric Arc Lamp. William H. Fitzhugh,

'Bay City, Mich. Application filed May 11, 1901.

A horizontal flange is suspended from the lamp casing.

A depending Uframe is pivoted at its upper ends to the

under side of the flange. A globe has a single opening at

its top and a central projection at its bottom, There is

an adjusting screw through the lower part of the I' -frame,
and a vertical spindle rests on the upper end of the screw
and is slidably mounted in the lower part of the frame. A
compressible spring is secured u a lower spindle and
yieldingly supports tbe upper spindle.

678,394. Telegraphic Instrument, John J. Ghcgan,
Newark, N. J., assignor to J. H. Bunnell & Co.

of New York. Application filed February J".

1900.

An electromagnet is rigidly connected to a base plate in

a vertical position. An armature is carried by n pivoted
armature lever. The armature lever is pivoted to a mov-
able carriage. Vertical guides are rigidly connected to

the base plate at ench side of the armature-lever carriage.

Means are provided for holding the armature-lever car

Issued (United States Patent Ofliec) July 16, iqoi.

riage in sliding engagement with tbe guides, and there are
also means for raising and loweriog the armature-lever
carriage on the guides.

678,395. Telegraphic Instrument John J. Ghegan,
Newark, N. J., assignor to J. H. Bunnell & Co.
of New York. Application filed April 16, 1900.

In this device are combined an armature, a pivoted
armature lever, an electromagnet, a movable support for

the armature lever, a fixed support for the armature-lever
support, a connection between the supports and an eccen-
tric for actuating the cmne^on to vary the position of
the urm 1 '" n

lit fw

NO. 678,369.

678,410. Electrically Heated Tool. Harry W. Leon-
ard, East Orange, N. J. Application filed April

24, 1896.

A cast-iron body or support carries several separable
resistances, and these are arranged so that they lie in

close proximity to the cast-iron body or support practi-
cally throughout their length, whereby a large portion of

the neat energy developed in the resistances under oper-
ative conditions will be rapidly transmitted to the cast-iron
body or support.

678.4jn, Electric Clock. Emilio Rosi, Arquata-
Scrivia and Giuseppe Vacottt, Serravalle-Scri-
via. Italy. Application tiled December 19, 1S9S.

An electric time-piece has an electromagnet which is

adapted to be connected to one pole of a battery. This is

combined with an escapement wheel, a balance wheel. .1

spring tooth which is carried by the balance-wheel spindle
and communicates movement to the escapement wheel.
There is a pin on the balance wheel. A pivoted level I

a soft-iron armature at one end. which is adapted (o be
attracted by the electromagnet, and has a cut-aw.iy part
at the opposite end adapted to be engaged by the pin on
the balance wheel. A plate has an insulated plate there-
on, and a spring is adapted to be connected to the other
pole of the battery, carried bv the latter plate. A spun.:
pawl en^nges the teeth of the escapement wheel and is

adapted to make contact with the spring when the spring
is pressed outwardly bv the escapement wheel each time
the latter receives an impulse. Means are provided for
varying the distance between the spring pawl and the
spring.

67S436. Storage Battery. David P. Perry-, Chicago.
III. Application filed May 7, 1900.

A battery element comprises disk-like plate portions
arranged in groups. Porous non-conducting material is in-
terposed between the disk-like plate portions of each group,
the groups being separated, and active material is pro-
vided between the groups. A second battery element in-
closing the first battery element comprises " plate portions
in the form of rines divided into groups. Porous non-
conducting material is interposed between the plate por-
tions of each group, the groups being separated, and active
material is provided between the croups. A sheath of
non-conductive material surrounds the lower end of the
inner element, serving to form a receptacle for loosened
active material, whereby short-circuiting of the battery
elements is prevented.

678,443. Storage Battery. William J. Still. Toronto,
Canada. Application filed March 24, 1S99.

An electrode comprises a U-shaped plate having a body
portion and a series of projections extending from oppo-
site edges thereof, and at right angles thereto, forming a
pair of parallel combs. The projections constitute sup-
ports for the active material interposed therebetween. \
series of the electrodes each comprise a series of comb-
like lingers joined in pairs and constitute supports for the
active material interposed therebetween. A bottom insu-
lating bar forms a support for the fingers and is provided
with a bent end next the connected ends of the series of
fingers. Elastic insulating bands embrace each series of
fingers and the bottom bar at each end thereof and an
insulating slotted bar embraces the free end of each
series of fingers and the bottom bar.

ctric Arc Lamp. Ernt
Warner, Chicago, Til. assignor to the Wes
Electric company 1 . 111. Application filed

April 30, 1900.

A plate forms a portion of the wall of the arc chamber,
and has a hole through which the carbon is fed into the
arc chamber. The plate has un annular funnel-shaped
seat around the hole, and an annular washer or packing
ring comprises a number c( iich are
adapted to slide, independently of one another, upon tl:c

sloping suri.ice of the funnel shaped seat. The
ting Is thus adapted to fit closely «bout

m
tho carbon and to

accommodate itself to carbons of varying

078.475. Electric Signaling System. Henry G. Carle-
ton. New York. X. V.. assignor to the Carl

El ( mv. New York. X. V.

tion tiled September 20, 1900.

A numberof signaling instruments each have a starting
mechanism. These .ire combined with a Sole -

receiver. Suitable circuit connections are ;

whereby the selector is enabled to throw E

naliog instruments into circuit with the receiver and
operate the starting mechanism of each instrument.
There are suitable devices for threwtne tt

operation. A circuit including the iapted to

be rendered operative by each of the signaling instru-
ments and means are provided for rendering the circuit
inoperative dating the time when the receiver is receiving
a signal from am signaling instrument.
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678482. Electric Arc Lamp. Josef H. Hallberg,

New York, N. Y., assignor to the General In-

candescent Arc Light company, New York, N. Y.
Application filed November 13, 1900.

A supporting tube is provided. A resilient support for

a pair of magnets is carried by a bracket. A vertically

movable sleeve incloses the supporting tube and a dashpot
is carried by the sleeve. There is an armature, and a
resilient device is interposed between it and the sleeve.

678,483. Electric Arc Lamp. Josef H. Hallberg,

New York, N. Y., assignor to the General In-

candescent Arc Light company, New York, N. Y.
Application filed November 13, 1900.

A bracket is secured to a supporting tube. A magnet is

carried by the bracket, and a movable sleeve is located
within the magnet and is connected at its upper end to a

dash-pot. A dash-pot piston is pivotally mounted on the
top of the magnet. A second sleeve or armature sur-
rounds the supporting tube, and a clutch mechanism is

connected to the second sleeve.

678,492. Electric Switch. Charles A. Hussey, New
York, N. Y., assignor to William P. Pinckard,
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678,544. Electric-light-wire Molding. Frank H.
Corduan, Brooklyn, N. Y., assignor to John B.
Peck, Brooklyn, N. Y. Application filed Decem-
ber 29, 1899. Renewed June 6, 1901.

A molding is provided with longitudinal grooves for re-
ceiving the wires.

678,559- Current Collector or Trolley for Electric
Railways. William Grunow, Jr., Bridgeport,
Conn., assignor to McElroy-Grunow Electric
Railway system, Bridgeport, Conn. Application
filed April 22, 1901.

This device is a compound current collector or shoe for
an electric railway consisting of a sliding shoe which is

adapted to rest normally upon the current-collecting sur-
face or contacting conductor. One or more additional
current-collecting shoes are located in alinement there-
with and are held normally out of contact with the cur-
rent-collecting surface or contacting conductor. Means
are provided for placing all of the shoes in contact with
the current-collecting su-face cr conductor.

NO. 678,509.

Birmingham, Ala. Application filed November
1, 1900.

Circuit-changing devices are provided for conoecting a
number of circuits singly, in series or in multiple with a
line circuit. These devices are combined with separate
quick-break contact pieces in circuit with the circuit-

changing devices in closed-circuit positions of the parts,
and means are provided for operating the quick-break
contact pieces conjointly with the circuit-varying devices.

678,505. Telegraphic Transmitting, Receiving and
Translating Arrangement. Alexander Muirhead,
Shortlands, England. Application filed Septem-
ber 5, 1900.

This device comprises a main driving shaft with a fric-

tion drive mounted thereon, an electromagnetically
actuated pawl governing the movements of the main driv-
ing shaft, contact levers, electromagnetically actuated
pawls governing the movements of the contact levers, and
means serving at will to retain all the pawls out of en-
gagement. A local battery circuit is completed through a
receiver and through one of two contacts upon or against
which such receiver moves. Two relays are located in
the local battery circuit aud through one or other of
which the battery circuit is completed. An automatic
transmitter comprises a frictionally driven main shaft,

contact-making levers, and electromagnetically actuated
pawls governing the movements of the main shaft and
the contact-making levers respectively. The electro-
magnets are included in a local battery circuit with the
relay tongues, and a retransmitting line battery is con-
nected through the contact-making levers of the automatic
transmitter.

6/8,509. Long-distance Relay Magnetic Telephone.
Jacques Nessel and Jean F. Gouin, Brest, France.
Application filed April 14, 1900.

A hermetically closed inner non-magnetic casing has
iaclosed therein energizing magnets and diaphragrn.
There are earth terminals on the casing to which the bob-
bins of the magnets are connected. A hermetically closed
outer casing incloses the inner casing. Conductors extend
from the terminals to the outer casing, and a chamber
separates the casings and is adapted to receive a filling or
packing cf insulating material, as paraffin. (See cut >

678,512. Storage Battery. David P. Perry, Chicago,
111. Application filed May 7, 1900.

One of the elements is composed of a perforated metal
conductor. Active material and fluid-conducting ma-
terial divide the active material into layers and serve
to convey electrolyte between the layers of active ma-
terial. The conductor is tubular and encloses the active
material. The active material fills the perforations,
except where the fluid-conducting material is located.
(See cut.)

678.517. Electric Arc Lamp. William F. Ritter,

Cincinnati, Ohio. Application filed March 21,

1901.

A frame is formed of three frame plates and a dash-pot
is held on the upper frame plate. The central frame
plate is formed with an opening. Means are provided for
supporting an electrode. A solenoid comprises a coil

wound on a tube, the tube having threaded engagement in

the opening of the central frame plate. There is a hollow
core in the tube and a stem is passed through the hollow
of the core and has adjustable engagement therewith.
The upper part of the stem has a piston working in the
dash-pot and the lower end of the stem depends below
the central frame plate and a clutch member is actuated
from the stem and is arranged for engagement with the
electrode.

678.518. Variable-pressure Electric-current Trans-
former. Conrad J. Ritzer, Schenectady, N. Y.

Application filed March 11, 1901.

A spiral primary winding is insnlated from an annular
laminated core. An outer secondary winding consists -of

anexposed continuous spirally wound strip of conducting
material insulated from the primary winding and having
the ooter faces of its spiral coils or convolutions forming
spaced cod tact surfaces. A wedge-shaped ventilated
block fits within the opening of the core. There are
primary and secondary terminal?.. A primary switch
15 provided for controlling the supply of the current, and
an insulated bushing is fitted in the block and b3s the
primary connection connected thereto. A shaft has a
socket, and a stern projects through the bushing and
ii rotatably mounted therein, A handle having a stem
is detachably fitted in the socket. A bracket arm

-.'jnnected to the shaft and extends laterally there-
from. A contact is carried by the arm and is adapted to
be moved over the contact faces of the secondary winding.

- cat.)

678,522. Electrically Heated Cooking Utensil. Mi-
chael Scips, Mcriden, Conn., assignor to Man-
ning, Bowman & Co. of Connecticut. Applica-
tion filed December 8, 1900.

This device con ptacle portion having an
annular depending flange, a heater portion comprising a

plate and means to heat the torling frame
r:dan annular jacket carried by the frame and

projecting upwardly and aroond the flange.

no. 678,51

678,560. Electric Arc Lamp. Josef H. Hallberg,

New York, N. Y., assignor to the General In-

candescent Arc Light company, New York, N. Y.
Application filed November 13, 1900.

A casting is secured to a supporting tube, and has lat-

eral perforated arras. A frame for supportine the lower
carbon is provided with jointed side arms, and there are
resilient means for normally holding the jointed portions
of the frame within the cavity of the arms of the casting.

6/S,s?6. Electric Arc Lamp. George M. Lane,
Newark, N. J. Application filed November 14,

1900.
A magnet-controlled vibrating lever is provided for

actuating the feeding mechanism of the electrodes.
There is a cut-out magnet and also a fixed contact. A
lever bears an armature to co-operate with the cut-out

' magnet, and an arm is pivoted to the lever carrying the
armature of the cur-out magnet and is movable wiih the
lever in one direction and is adapted to have independent
movement thereof in the opposite direction when influ-

enced by the aforementioned vibrating lever to cut the
lamp out of circuit.

NO. 678,512

678.607. Electric Arc Lamp. James J. Wood, Fort
Wayne, Ind. Application filed December 14,

1900.

This device combines a magnet, its armature or movable
member, a separating device for drawing the arc, and a
retarder for restraining the separating action thereof.

Means provided for connecting the armature and sep-
arating device comprise a yielding member and a rel-

atively unyielding member. The former is adapted upon
the attraction of the armature to transmit a stress to

the device tending to move it in the separating direction,
and the latter is adapted upon the retraction of the arma-
ture to transmit a movement to the device in the contrary
direction.

678.608. Magnetic Puzzle. John L. Woolf, New
York, N. Y. Application filed May 31, 1901.

A closed bos of non-magnetic material is transparent, so

as to optically expose its interior, and is provided with an
aperture. A needle-shaped armature rests loosely within
the bos, and is adapted to be withdrawn therefrom through
the aperture by means of a magnet.

678,617. Guiding Device for Trolleys. Anthony J.

Griffin, New York, N. Y. Application filed No-
vember 6, 1900.

Independently mounted movable guides extend out-
wardly beyond the sides of the contact wheel ; each of the

guides has a recess or concavity adjacent to its upper free
edge, and also has a weighted end for normally causing
it to assume a vertical position, whereby the guides when
brought to horizontal positions by contact with an ob-
struction will p^ss over without engaging the ribs or pro-
jectons of the obstiuction.

678.632. Toll Apparatus for Telephones. Edward
P. Baird, Evanston, 111., assignor to the Baird
Manufacturing company, Chicago, 111. Applica-
tion filed July 2, 1900.

A series of carriers is movably mounted in a case, each
of the carriers being provided with a coin channel or
guide wherein a coin or token of acceptable size will be
held, and wherethrough a coin or token of less than ac-

ceptable size will pass. A guide is provided for directing

the coins or tokens passing through all of the coin chan-
nels. Coins or tokens of less than acceptable size will be
returned through an exit to the depositor, and means are
provided whereby the carriers may be shifted.

678.633. Telephone Toll Apparatus. Edward P.

Baird, Evanston, 111., assignor to the Baird Man-
ufacturing company, Chicago, 111. Application

filed February 20, 1901.

A body for producing an audible signal and mechanism
for actuating the body to produce a signal are combined
with a carrier for shifting a deposited coin to cauao the

July 27, 1901

operation of the mechanism, and a muffler is arranged
to be shifted to and from the body by a part on the carrier
and during the shift of the carrier.

678,646. Rotor for Alternating-current Generators.
Ernst Danielson, Stockholm, Sweden. Applica-
tion filed October 12, 1900.
The rotor is in disk form and is of increasing thickness

of material from periphery toward the center and is par-
tially split or divided in a plane at right angles to the axis
of rotation. The split or divided portions have vertical
faces respectively disposed so as to be moved during ro-
tation of the disk in inductive proximity to the field mag-
net of ihe dynamo. ( See cut.;

678,664. Electric-motor Controller. David J. Hauss,
Cincinnati, Ohio, assignor of one-half to John J.
Cushing, Cincinnati, Ohio. Application filed
March 5, 1901.

This device comprises a series of stationary contacts,
connections leading therefrom to the motor, the field coils
and the source of electricity, a blow-out coil, a circuit-
breaker separate from the controller, a series of sliding
contacts adapted to cut the motor into and out of circuit,
aDd means for cutting the blow-out coil into the circuit
before breaking the motor circuit at the sliding contacts.

678,677. Electric Sign. Thomas E. Murray, New
York, N. Y. Application filed April 19, 1901.

Parallel supporting conductors of a lamp holder have as
one terminal a hook whereby it may be suspended from a
given conductor, and as the other terminal a contact piece
adapted to bear against the adjacent conductor.

678.706. Electrical Measuring Instrument. Edward
Weston. Original application filed December 18,
1899. Divided and this application filed June
3, 1901.

A frame or spool has a coil wound thereon. The parts
are supported by a detachable or removable core.

678.707. Art of Manufacturing Movable Coils for
Use in Connection with Electrical Measuring
Instruments. Edward Weston, Newark, N. J.
Application filed November 27, 1899.

This method consists in first forming a supporting frame
or spool by subjecting a short lube of metal to pressure
until the desired conformation and shape are obtained,
then winding the coil thereon and fin-illy securing the
pivot pins thereto in the axial line of the coil.

678.708. Apparatus for Constructing Movable Coils
of Electrical Measuring Instruments. Edward
Weston, Newark, N. J. Application filed De-
cember 18, 1899.

There is a separable forming frame and a portable
forminE and supporting core. The frame and core are
adapted, whpn subjected to pressure, to give to the coil-
supportipg frame or spool, when placed between them,
the desired configuration cr shape.

678,722. Reversible Galvanic Battery. Thomas A.
Edison, Llewellyn Park, N. J. Original appli-
cation filed March i, 1901. Divided and this
application filed June 20, 1901.

See page 51.

678,746. Method of Telegraphing, Indicating Time,
or Actuating Mechanism Electrically. Cesar R.
Loubery, Paris, France. Application filed July
9, 1900.

A main-supply circuit and consumer's apparatus con-
nected in the Fame are combined with an auxiliary circuit
formed in part by a portion of the main-supply circuit.
There is an alternating-current generator and a circuit-
interrupiing device both in the auxiliary circuit at one
end thereof. An electromagnet or solenoid and a con-
denser are provided. The coil of the electromagnet or
solenoid and the condenser are both in the auxiliary cir-
cuit at the other end thereof. The self-inductance of the
coil and capacity of the condenser is such that the
coil and condenser are in electric .resonance with regard
to the frequency of the alternating current impressed upon
the auxMiary circuit by the alternat ; ng generator.

678,782. Electrode for Water Heaters. Harry M.
Hill, St. Louis, Mo. Application filed October
25, 1900.

A cylindrical alectrode is formed with a spiral groove
and is combined with a fabric covering which is pressed
into the grooves, and there is a support for the covering
arranged in the grooves.

NO. 678,646.

678,803. Device for the Production of Continuous
Current in Regular Pulsations. Edmund van
Haanen, Vienna, Austria-Hungary. Application
filed January 19, 190L

A device is described for producing pulsations of a con-
tinuous current of which the maxima of tension produced
in quick succession are higher than the tension of the
current generated originally. A condenser is in a shunt of
the line circuit, the latter being provided with an adjust-
able resistance, and the shunt circuit is provided with a
variable spark producer.

Designs.

34.799. Rail Bond. Charles J. Mayer, Philadelphia,

Pa. Application filed November 15, 1899. Term
of patent, 14 years.

34.800. Casing ior Electrical Meters. Edward W.
Jewell, Chicago, 111. Application filed May 24,

1899. Term of patent, 14 years.
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Westinghouse Pan-American Exhibits.

To celebrate the achievements of a century of

progress in the western world is said to be the aim

and purpose of the Pan-American Exposition, and

although there may have been one or two exposi-

tions exceeding it in extent, it is heralded as one

of the most effective ever attempted. Worthy of

the exposition as a whole arc the exhibits of the

Westinghouse companies. It was in a broad and

liberal spirit that these companies decided to make
an exhibit at the Pan-American, for in the city of

Buffalo and vicinity the Westinghouse Electric and

Manufacturing company alone has over 150,000

horsepower of electrical machinery in operation, in-

cluding the 10 5,000-horsepower generators which

this pioneer electric company installed at Niagara

lurcr of every known variety of automatic and semi-

automatic railroad signals, maker of frogs and
switches and of mechanical, pneumatic and electrical

interlocking mechanisms of all kinds; and the Saw-
yer-Man Electric company, maker of incandescent

lamps, whose product has been on the market for

over 20 years. These arc the Westinghouse com-
panies that have joined in a common exhibit at the

exposition.

Beneath the central dome of the Electricity build-

ing and also at the right and left of the main en-

trance to the Railway building, occupying in all

over 6,000 square feet of space and truly represent-

ing the progressive spirit of this century, the ex-

hibits of these companies have been placed.

Fig. 1 is a general view of the Westinghouse ex-

hibits in the Electricity building, while Fig. 2 on

The small gas-engine generating set is used for

exciting the large alternating-current general'

lighting the switchboard, and for charging the stor-

age sparking outfits for both gas engines. It is used
also for operating the motor-generator outfit and
for lighting four large electric signs, two of which
are placed over the main entrances of the Electricity

building. The switchboard for controlling these

generators is equipped with the latest type of meas-
uring instruments, switches, circuit-breakers and
auxiliary apparatus. Other standard switchboards

for lighting and power service are in place.

A 375-kiIowatt alternator, revolving-field type and
of 7.200 alternations, is of particular interest. It

is seen in the foreground of Fig. 2.

Of transformers there are to be seen a complete
set of the company's O. D. transformers, ranging

FIG. I. WESTINGHOUSE PAN-AMERICAN EXHIBITS.—GENERAL VIEW IN THE ELECTRICITY BUILDING.

F'alls, at a time when the largest electrical machine
built was about 2,000 horsepower in capacity; it is

this installation that has made possible the most
brilliantly lighted of expositions and contributed so

successfully to its operation.

To the visitor at the Pan-American Exposition the

numerous industrial enterprises associated with the

name Westinghouse arc in the main familiar. Al-
most every traveler by rail knows that his safety

and comfort arc in a large measure due to the West
inghouse air brake, which for 30 years has been the

standard appliance for arresting the motion of trains.

About 1,250,000 of these brakes are now in service

throughout the world. Those familiar with engi-

neering affairs arc acquainted with the very ex-
tended use of the steam and gas engines built by the

Westinghouse Machine company. Those who use
electrical machinery, whether for lighting, power or
traction, know the apparatus built by the Westing-
house Electric and Manufacturing company. Equally
well known are Westinghouse, Church, Kerr & Co.,

whose work practically covers the entire field of

engineering as applied to power systems and their

application to transportation, lighting and industry;

the Union Switch and Signal company, manufac-

the next page shows another view of this exhibit.

The dome of the building is tastefully draped with

hanging green and lavender bunting, making a back-

ground upon which numerous strings of Nernst

lamps are festooned from a large 2,000-candIepower

lamp placed in the center. There are over 100 400-

candlepower Nernst lamps that contribute to this

illumination, which is the first public exhibition

of the Nernst lamp in America and a notable in-

troduction of one of the greatest developments that

has been made in electric lighting.

The operation of two gas-engine generating

is one of the features of greatest interest in the

Electricity building. The large unit shown in the

center of Fig. I consists of a 300-horsepower, three-

cylinder, four-cycle gas engine, direct-coupled to a

2,200-volt, two-phase, revolving-field alternator. The
smaller unit, at the left of the large one in the

illustration, is a three-cylinder, four-cycle gas engine,

dirccl connected to .1 [25-volt, direct current gen-

erator. The po\ucr furnished by the large unit is

employed, partly, in supplying current to 130 Nernst

lamps at 220 volts, and partly in operating numerous
West inghouse induction motors applied to stationary

service.

from one-fourth to 50 kilowatts, two sizes of man-
hole-type transformers and two IOO-kilowalt, self-

cooling, oil-insulated transformers. The latter are

used to lower the voltage of the iSo-kilowatt ma-
chine from 2,200 to no volts, at which potential they

supply the four incandi ["hese trans-

formcrs present no radical departure from the ex-

cellent type which the Westinghouse company has

standardized.

One of the most novel attractions in the Electricity

building is a high-voltage sign, seen at the right in

Fig. 2. It consists of two large glass plates covered

on the back with metal foil, with the name "West-

inghouse" in the center. An alternating current hav-

ing a maximum pressure of 40,000 volts is applied

between the foil on the back and the metal letters

on the front. As the potential is raised a fringe of

violet light appears about the letters, which, gradu-

ally increasing in intensity, culminates in a myriad-

branched lightning discharge that pi tuouslv

over the surface of the plate and is accompanied by

a continuous noise not unlike thunder.

Among the railway motors included in the railway

exhibit are a Westinghouse 56 motor for heavy

suburban and intemrban sen
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railway service, and a 69 motor for city and sub-

urban service. These motors are split horizontally

with their suspension on the lower half of the field.

The pole faces are smooth and unbroken, and the

armature possesses a ventilated winding. The 50-C

motor is provided with a special cradle suspension

from the car axle, thus removing the not inconsid-

erable weight of the motors from the car truck.

This arrangement minimizes the wear of the rails,

increases the life of the wheels, and, what is most

important, makes an easy-riding car.

There are also several type-C induction motors

adaptable where constant speed is required, and a

number of variable-speed type F motors. These latter

are provided with collector rings, which serve to

carry the induced currents of the secondary to an

adjustable external resistance, whose operation con-

trols the speed of the motor.

The company also exhibits a complete line of detail

apparatus, including meters, lightning arresters, fuse

blocks, switches, circuit-breakers, etc. Included in

this comprehensive and interesting exhibit are two

large revolving photograph stands containing a great

number of pictures which illustrate engineering work

of importance, as well as various electrical and me-

chanical installations of the several companies.

Passing now to the Railway exhibits' building,

which is properly defined as containing all flanged-

wheel exhibits, one finds in the southeast end of

this building the exhibit of the Westinghouse Air

Brake company. A rack (Fig. 3) representing a six-

car train, including the locomotive, is equipped with

the high-speed brake. This installation of an appa-

ratus now coming into general use shows the proper

method of application and operation. An attendant

is present who operates it and fully explains its

merits. Each part is duplicated and cut in sections,

and connected in tandem to its relative parts, so as to

show every feature of its application. One of the

interesting features of this arrangement is the 9%-

inch air pump top-head, cut in section and working

in unison with the top-head on an operating pump,

showing in detail the movement of the very simple

valve motion of this device.

The air is supplied by four motor-driven duplex

air compressors, which are also a part of this ex-

hibit. These compressors are especially adapted to

mounted on full-size models of draft rigging which

show its application to different forms of cars, both

of the wooden and the pressed-steel type, is on ex-

hibition. There are also on view complete full-size

apparatus cut to show in detail the mechanical con-

struction. This simple but effective attachment for

the draft gear of cars is said to be one of the most
valuable inventions of the present time. The rapid

increase in the size of cars, trains and motive power
has increased the breakage of draft gear to an enor-

mous degree. Many attempts have been made to

lessen the large shocks incidental to the operation

of heavy cars and locomotives, but at the present

time none have as successfully met these require-

ments as the Westinghouse friction type, which en-

ables an engineer to handle a heavy freight or ore

train with perfect security and with the maximum
power of his engine. The gradual absorbing of the

shocks and the practical freedom from spring re-

action which the Westinghouse friction draft rigging

gives, makes it nearly impossible, even in severe

service, to break a train in two or to break its draft

gear. The great saving power of this device is at

once apparent, when it is recollected that from. 30

to 70 per cent, of all crippled cars owe their condi-

tion to defective draft rigging.

The necessity of using some sort of power brake

to control railway cars operating in urban and inter-

urban service, suggested itself immediately that elec-

tric traction became practicable. The Westinghouse

electric brake and car-heating apparatus, shown in

full operation at the exhibit, is said to approximate

more nearly the ideal brake for electric cars than

any other appliance heretofore invented. The ap-

paratus consists of two elements, a brake and a car

heater. The brake may be installed and used in-

dependently of the heater, but the operation of the

heater is dependent upon the use of the brake, the

produced heat being derived from energy that would
otherwise be wasted. This combination of a mag-
netic track brake with a wheel brake of maximum
power produces a braking effect greatly in excess

of any heretofore attained. Moreover, cars equipped

with the complete apparatus are heated without

using the line current, and therefore without cost

for the electrical energy employed in heating.

This system is shown in operation in two exhibits.

WESTINGHOUSE PAN-AMERICAN EXHIBITS.—VIEW IN THE ELECTRICITY BUILDING,

supply compressed air for air brakes on electric

motor vehicle as for various other industrial

uses. A complete equipment of both the straight-air

and the storage system of air brakes for electric

cars is so arranged on the platform as to show their

application to the car.

The American automatic slack adjuster, in addition

to being shown in connection with the six-car, high-

speed brake train, is attached to the cylinder on a

-A model truck; likewise a model loco-

motive train with three pairs of drivers con-

nected, and a complete equipment for a pi

ignated as to show the

proper method of applying this device to the

ard equipment, and its operation in automatically

regulating the brake-piston travel.

The Westinghouse friction draft gear, suitably

A standard single-truck electric car (Fig. 4) is in

constant service on a track extending from the main
exhibit in the Railway exhibits' building to a point

cast of the building, some 250 feet. This car is

equipped with the electric brake and car heater com-
plete, and is in charge of a regular street-car motor-

man, who is in readiness at any time to demonstrate

the operation of the system to those interested.

When in action, powerful magnets force the brake-

friction shots upon the rails and set up a strong

magnetic attraction between the shoes and the rails,

while at the same time the drag or back action of

these magnet shoes throws in action a system of

levers that apply to the wheels brake shoes of the

ir type. The current for exciting the magnets

is supplied by the motor, which, through the proper

wiring of the controllers, is at this lime operated

as a generator. With this electric-brake system, it

is impossible to skid the wheels, and any degree of

braking power is secured from the slightest effect

up to a braking effect exceeding the weight of the

equipment. The car shown in the illustration is

equipped for a double-trolley overhead return, but

the system is also adaptable for a single-trolley

ground return.

A double truck of the maximum-traction type

equipped with two 40-horsepower motors and with

the electric brake, is operated on a short section of

track by a stationary controller. This equipment

shows the enormous braking power of the apparatus

and the absolute freedom from skidding of the

wheels. The smooth action of this brake is one of

FIG. 4. WESTINGHOUSE PAN-AMERICAN EXHIBITS.—CAR
EQUIPPED WITH ELECTRIC BRAKE AND

HEATER SYSTEM.

its chief features, there being no shock or sudden

jolts during its application.

The Westinghouse automatic air and steam coupler,

as its name indicates, is so designed that the air

and steam pipes usually carried underneath the cars

are coupled automatically whenever the cars them-

selves are coupled, and with even greater certainty,

there being no locks, catches or other parts, which

require manipulation by the train men. In coupling

it is only necessary to push the cars together, and

when uncoupling to pull them apart. This device

permits cars to be coupled or uncoupled with the

maximum rapidity and certainty, and makes it un-

necessary for trainmen to go between the cars. Ar-

rangements are provided for opening and closing,

from the side of the car or the platform, the cocks

in the train pipes.

A pictorial representation of the development of

the power brake from the earliest forms of hand

brakes is an interesting feature of the Westinghouse

Air Brake company's exhibit. These pictures, some
of them of almost full size, are arranged chronologic-

ally, so that the progress made by each improvement

is readily seen and the complete advance in the

art of braking railway vehicles from the most prim-

itive to the most modern methods is clearly shown.

Some of these pictures are seen in Fig. 3.

The space occupied by the Union Switch and

Signal company is located just west of the Westing-

house Air Brake company's exhibit. It contains

three of the most important signaling systems owned
and manufactured by the company—the Westing-

house electro-pneumatic interlocking and signaling

system, the wireless system of automatic electric

block signaling and the high-speed electric train

staff system.

The electropneumatic exhibit is located at the west

end of the space, and consists of a two-lever section

of the latest pattern, electropneumatic interlocking

machine, a double-arm iron-post signal, a dwarf sig-

nal and a switch-and-lock movement operating a

single switch point complete, with detector bar,

rocker shaft, electric switch, valve cylinder, etc.

These appliances are connected and working. They
represent a part of the signaling required for a

single-track, main-line turn-out. Sections of some

of the principal parts are also displayed. Fig. 5

shows this end of the exhibit, the total length of the

exhibit area being 200 feet.

The working of the wireless system of automatic

electric block signaling is shown (Fig. 6) on a

model track, SO feet long, divided into two blocks

and representing one line of a double-track railway

with a side track connected at both ends for return-

ing the model engine or car without running against

traffic. The switch at the west end is also equipped

with a switch instrument and indicators to illustrate

the protection provided against misplaced switches, or

trains from sidings entering on or fouling the main

track.

Two of ilic Union Switch and Signal company's

latest types of electric, style B semaphore signals

—
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a single and double-arm—arc operated automatically

from the model track, and the complete exhibit shows

plainly the working of automatic home and distant

block signals under the wireless systems.

Several of the separate appliances used in this

and other systems are on viewr

, including semaphore

mechanisms and motors, battery chutes, relay boxes,

cranks, wheels, jars, eic.

Two of the high-speed electric train staff instru-

ments, connected and working, show the practica-

bility "f operating trains on single-track railroads

by means of this system, and without the use of

(rain orders.

Photographs and drawings of various appliances

and plants built and installed by the Union Switch

and Signal company, together with a view of the

company's new and greatly enlarged works at Swiss-

vale, Pa., are also a part of the exhibit.

Everett-Moore Properties to Be Con-
solidated.

The talk in Ohio among electric-railway men for

a week past, says the Columbus (Ohio) correspond-

ent of the Western Electrician, has been mainly in

regard to the proposed merging of all the railroads

controlled by the Everett-Moore syndicate into one

big company. While it has been a hard matter to

gel anything directly, either from Mr. Everett or

Mr. Moore, other members of the syndicate have

given out enough to make the plans look feasible.

Both of these gentlemen have been constantly trav-

eling for some time, and the gait at which they are

working indicates that something very important is

before them.

This plan has been made possible by the acquisition

of ilie controlling interest in the Cleveland City

Railway company, known as the Little Consolidated,

a few days ago. This was done by the purchase of a

majority of the stock in the company. Senator

M. A. Hanna, who was one of the principal stock-

holders of the road, which was, in fact, called

Itanna's road, has not been favorably disposed to

this consolidation, and has held it off as long as

possible. Mr. Hanna has been president of the com-
pany for some years, and will likely remain in the

office until ihe greater consolidation is effected. It

is said that the interests of the syndicate now rep-

resent a capital of $130,000,000. Mr. Everett, when
asked about the Little Consolidated, said that he

didn't know much about it, but would neither di-

rectly confirm or deny the report.

f'he latest plans of consolidating all the interests

of the syndicate is the formation of three groups

of roads under as many incorporated companies.

The first and greatest would be at Cleveland, and

braci ill the interests of the syndicate in Michigan.

It is probable that the Detroit company will be the

next one organized.

Only one indi i" ndi nl road would be left in Cleve-

land, the Cleveland and Lorain, owned by the P

eroy Mendclbaum people, and it is not probable that

the syndicate will be able to control it, as this has

I" in made as the basis for another system of roads.

The Cleveland interests represent a capital of about

$60,000,000.

J. li. Hanna, secretary of the Cleveland City Rail-

way company, says that the books of the company

FIG. 5. WESTINGHOUSE PAN-AMERICAN EXHIBITS.
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SWITCH, SIGNAL AND AIR-BRAKE EXHIBITS.

do not indicate as yet that the syndicate is in con-

trol, but at the same time he says that he would have

no means of knowing anything about it until the

formal transfers have been made. He believes that

the roads will have to be consolidated at some time

whether they have already been or not, as the conflict

for control of all the interests in the city has be-

come so great that it will be impossible to avoid

such a move.

The principal properties that will be controlled by

Ottumwa, Iowa, Franchises.

For years the question of the granting and securing
of franchises has been a I

have been some granted to the Ottumwa L
and Steam company of Ottumwa,
that not onlj profitable one. to the ci

very exacting of the company. The company
a general railway, lighting, power and hi

ncss, and is the only company of its kind in the

which has a population of about 20,000 p
The street railway ha track

and operates eight cars daily, on 10, 15 and 20-

minutc schedules.

The lighting system consists of over 6,000 incan-
descent lamps wired up; more than 100 en
alternating arc lamps in stores and 137 enclosed al-

ternating street arc lamps, operating on the Hart-
\ stem at a contract price of $75 each per an-

num on an all-night schedule of 4,000 hours yearly.

The power circuit is a separate one and is of 50*
volts and operates restaurants, elevators, printing
offices, laundries, etc.

The heating system is of steam, and const

about three miles of street mains, with pipes of vari-

ous sizes. It was installed in 1889 by the American
District Steam company of Lockport, X. V.
The old franchises were somewhat defective and

only had 17 years to run, and as the present owners
had in plan some very comprehensive improvements,
it was deemed advisable to ask for new franchises,

hence the new ones recently granted.
In the railway franchise it is agreed to by the

company that on and after September 1st, there
shall be sold 24 tickets or fares for $1, and that
school-children's tickets shall be sold for three cents,

the tickets being good only on school days and be-
tween the hours of 8 a. m. and 5 p. m. All •

men, firemen, the city engineer and his as-'

and the sidewalk and street commissioners ride free.

Cars may run at the rate of 14 miles per hour, in-

cluding stoppages, and are not required to run less

than five miles an hour in the business and eight
miles in the residence district. No conductor under
18 years of age shall be employed. The company
paves between the rails and one foot on the outside
of each rail on such streets as are paved.
Under the lighting franchise, all poles must be

in good condition and painted and all wires well
insulated. Arc lamps of the present standard shall
never be more than $75 on an all-night schedule
nor $67.50 on a dark-night schedule. The rates

for incandescent lighting shall be as foil-:

I to 10 kilowatts, 13 cents per kilowatt.
11 to 25 kilowatts, 12 cents per kilowatt.
26 to 50 kilowatts, 11 cents per kilowatt.
51 to 150 kilowatts. 10 ceuts per kilowatt.
15110250 kilowatts, 9!; cents per kilowatt.
251 to 300 kilowatts. 9 cents per kilowatt.
301 to 400 kilowatts, 8 cents per kilcwatt.

This is a decrease from the old rates, with sliding

scales, of 15 cents for commercial and iS cent

residence lighting.

In the steam-heating franchise the rates now in

Fig. 3. High-speed Air-brake Equipment.

this company would operate the Cleveland City rail-

way, the Cleveland Electric railway, the Cleveland

and Eastern, the Akron, Bedford and Cleveland, the

Cleveland and Chagrin Falls, the Cleveland, Paines-

villc and Eastern, the Northern Ohio Traction lines,

the Lorain and Cleveland line and the Toledo, Fre-

mont and Norwalk lines. The Toledo lines and

the light plants there will be operated by the company
which was incorporated some time ago, with a capi-

tal stock of $12,000,000. All the lines within Ihe

city will come under this head, cxcepl those sub-

urban lines which are owned by the Detwilers and

Kerpers. The Detroit company, which would op-

erate the third group, would have charge of the De-
troit United Railway lines, the Detroil and Toledo
division, and oilier lines that branch out from De
troit in different directions. In fact, it would cni-

WESTINGHOUSE PAN-AMERICAN EXHIBITS.

ihe company being formed by the Event! Moore
syndicate ate as follows:

Miles of Capital
Name. Track. Stock. Bonds,

Cleveland Electric company 136 $13,000,000 S 4.350,000
Cleveland City Railway company.. .. 86 8,000,000 2,000.000

Lorain & Cleveland 24 r,000,000 750.000
Northern Ohio Traction company... 95 3,500.000 3.000.000
Cleveland & Chagrin Falls 41 500,000
Cleveland & Eastern 40 i,2oo,cco 1,000.000
Cleveland, Painesville & Eastern— 38 1,000,000 1,500,000
Sandusky .\ Inlerurlian 53 500.000 420.000
Sandusky, Norwalk & Southern .... 21 400.000 I

Toledo Traction company 104 12.000,000 13,000,000

Toledo, Fremont & Norwalk Ga 1,500,000 1,500,000
Toledo \- Monroe 32 450.000 650,000
Detroit United Railway company.... 204 1

Detroit \ Northwestern 60 1 „ _^ ,.
Detroit SPonliae 4„

V 11.000,000 13,3

Wyandotte & Pen oil River It J

Port Huron Rapid Railway company, ntt 2.000.000

Detroit & Toledo Shore Line 60 2,000.000

Total 1

Total of bonds ami stocks S 103.490,000

Fig. 6. Switcb and Signal Exhibit

shall he maximum, and they shall be reduced
in ratio to the decline in price of coal.

Under both the lighting and healing franchises, all

municipal and city buildings (.excepting the si

buildings) including the new Carnegie public library,

shall be heated and lighted free.

It will be seen that under these new franc

much new work is in contemplation, as the company
wtll build at least 2% miles of new track, as well as

rebuild ami renew much of its old lines. The.
•ictus will call for new rails, poles, ties, trolley

wire ami weatherproof wire and other const!

rial.

Ihe above information has been furnished by
Royal II Holbrook, ihe superintendent of the com-
pany, who has been in charge since April is:

io years prior to that time Mr. Holbrook was
ncctcd with Ihe street railway of Cedar Rapid*. Iowa,

as chief engineer, and while there kept that

station at tile highest point
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Some Suggestions in High-tension
Switching. 1

By R. S. Masson.

High-tension switching is best done when it is

not done at all. Circuits having a source of elec-

tromotive force and power each side of a switch may
be disconnected without shock or spark, provided

no great amount of power is flowing past the switch.

This disconnecting is hardly known as switching,

and is not harmful. Many plants have for years

successfully avoided all high-tension transformer

troubles, until increased capacity or excessive pros-

perity caused the introduction of high-tension fuses

or switches, and troubles arrived forthwith. The
switches and fuses themselves are harmless and

beneficial, but the improper use of them is objection-

able.

Abnormal strains are introduced into the insula-

tion of high-tension circuits by many causes, among
which the following are the most common

:

First—Atmospheric discharge. (The heavy dis-

ruptive discharge is called^ lightning. The lighter

forms are known as "static").

Second—Sudden short circuits, or grounds on the

circuits.

Third—Changing and unbalancing the electrostatic

capacity of the circuit by switching, fusing, etc.

The first erratic frequenter cannot be avoided,

but by proper devices may usually be kept from
damaging the apparatus. These discharges are more
or less effective, depending upon the distance at

which the discharge takes place from the apparatus

liable to be damaged.
The second occurrence is unavoidable, except as

influenced by good construction work. Its effects

also depend upon the relative location of the short

circuit and the apparatus to be protected.

The protected positions of most waterpower gen-

erating stations in canyons, and of many sub-stations

in towns and cities, remove the greater number of

atmospheric discharges to a distance from the elec-

trical apparatus, and render them generally less

harmful.
The third class of disturbances—switching and

fusing—is directly in the control of the engineer, and
is very close to the apparatus which is endangered.

Many engineers—including the writer—have made
the error of placing switches inside the lightning

protection apparatus. This is usually forced upon
the engineer by the high cost of lightning apparatus,

but the system here described avoids the difficulty.

Connecting one or two wires of a long line to a
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SOME SUGGESTIONS IN HIGH-TENSION SWITCHING. -CON-
NECTIONS FOR A THREE-PHASE DELTA-Y-CON-

NECTED SET.

set of transformers, gives a badly balanced electro-

static condition, which causes a heavy static dis-

charge from the low-tension coils of the transform-
ers, and, in many cases, a discharge over the high-
tension lighting arresters, thus showing a very high
strain upon the general insulation. Making a circuit

causes strains nearly as great as breaking it, al-

though not accompanied by the usual pyrotechnic
demonstrations.
Fuses are safe enough if arranged at the terminals

oid blowing by bad contact. If aluminum
is used, fuses should be renewed once every month.
Blowing a fuse is always accompanied by heavy load
currents, which render the static breakdown effect

less, if not entirely harmless.

All danger of switching can be avoided by proper
arrangements and method of operation. The one
fact to be kept in mind in arranging a station's wir-
ing and switches is that no high-tension circuit

should be m'jde or broken unless there is a source
of electromotive force and power on each side of the
switch, and—when closing—that both sides are in

1. P*p Blectric Transmission
association at San Jose. Cat., on June 18, 1501.

synchronism or that there is no current at all on it.

This can usually be done as follows

:

Six cases arise, which, with slight changes, rep-

resent nearly every generating-station installation.

(1) One generator. One set of transformers.

One transmission line.

(2) One generator. Two sets of transformers.

One transmission line.

(3) Two generators. Two sets of transformers.

One transmission line.

(4) Two generators. Two sets of transformers.

Two transmission lines.

(5) Two generators. Three sets of transformers.

Two transmission lines.

(6) Three generators. Three sets of transform-
ers. Two transmission lines.

In case (1) no switches or fuses are needed,

either on generators or on the low or high-tensio'n

sides of transformers. No advantage can possibly

be shown in having an operator open a switch when
he stops the plant, or gallantly close it in starting

after "he" is up to voltage. Nor is there any ad-

vantage in the barbaric fusing of early days, when
protection was needed to keep a machine from carry-

ing full load for fear of pulling the winding from
the armature, and which remedy, by the way, usu-

ally arrived too late to do good—in fact, it was gen-

erally applied just in time to add a switchboard
grief to the wreck of an armature. Fuses should

be used to protect the apparatus beyond the fuses,

and not the apparatus toward the source of power.

This rule—it should be a rule—is the most abused of

them all.

A motor may be protected by a fuse of a size

equal to the current which will injure the motor;
a line may be protected by a fuse of a size equal

to the current which can injure the wire; a gen-

erator may be protected by its driving power—the

size of the waterwheel to equal the point at which
the generator may be injured in one-half minute

—

or the time it takes to shut off the water.
_
A water-

wheel may be protected by the size of its nozzle,

but to protect a generator by the fuse going to its

line is not right in alternating-current practice with

waterwheel drive. It is much easier to get a plant

back to running conditions from a standstill caused

by a short than to replace a set of fuses. In pro-

tecting one branch circuit against a short on an-

other, fuses may be used to advantage, but the ca-

pacity of the fuse should be rated by what is re-

quired beyond the fuse. In case (1) a
_

possible ex-

ception may be made by having convenient switches

or connectors to release one of a set of delta-con-

nected transformers, but no automatic devices should

be used, as a shutdown would probably occur before

the automatic fuses could be blown if they were of

such size as to render them safe against accidental

blowing, and it would be as well to shut down the

plant and then open the connectors or switches as^ to

try to have them automatic, when accidental fusing

might interfere with constant operation.

In case (2) low and high-tension switches and
fuses should be used on the transformers. The line

should be connected to the transformer and gener-

ator before starting, or at least to a dead set of

transformers, and they should then be connected
on the low-tension side to the generator. Trans-
formers should be cut in on low-tension side first,

closing high-tension side last, and in cutting out

transformers, open the high-tension side first.

In case (3) the same method as in case (2) should

be used.
In case (4) more complication arises. Connec-

tions for a three-phase, delta-Y-connected set may be
made as in the accompanying figure. It should be

possible to make the following arrangements of the

plant

:

(a) Start up and run generator No. 1, transformer
No. 1, on line No. A.

(b) Start- up and run generator No. 2, transformer
No. 2, on line No. B.

(c) Throw above in parallel.

(d) Throw generator No. I and transformer No.
1 on line No. B in parallel with generator No. 2

and transformer No. 2 and clear line No. A.
(e) Restore to condition (c).

To do this operate as follows

:

(a) With generator No. I standing still, close

switches (A-i) and (S-i) and start generator No.
I, or with generator No. 1 running at full voltage,

close switches (A-l), then (S-l).

(b) Same as (a), with generator No. 2.

(c) Close switches (M-i) and synchronize (M-2).
Then close B and open (M-i) and (M-2).

(d) Close (M-i) and (M-2), then quickly open B.

Open (S-i). Open (A-i). Close (S-i). Close

(B-l). Open (M-i) and (M-2).
The No. 2 generator thus remains in operation via

(M-2) and (M-i), and the power supplied being the

same, only the transformers are changed. Even if

a full load were on the station, a double load would
not injure the transformers for this short time, and
only in a case of greatest emergency would a line

be cut out at full load. If the load conditions run
up to near full load, a spare transformer would
likely be on hand, and by adding one more we would
be equipped as in case (5). See portion of accom-
panying figure to left of dotted line. This expense
is not prohibitory.

(4-e) Close switches (M-i) and (M-2), then
quickly open (B-l). Open (S-i). Close (A-i).
Close CS-i). Then at leisure close (B-l) and (A-2)
and open CM-i; and (M-2), Transformer No. 1

may be used on generator No. 2 by removing the

brushes on generator No. 1 and closing (M-i),
(M-2) and (S-i).
Case (s) is like case (4), but needs no quick

work, as each set of transformers may be replaced
by the third set, and is better than case (4).

Case (6) is so similar to (4) as to need no ex-
planation.

In all operations except those marked "quickly"
the switches may be moved slowly, and should be
in control, so that if a spark appears the switch
may be put in again and the operator may consider
the case to see if he has not gone astray. In opening
low-tension switches, (S-I, 2 and 3), in cases where
the transformer is in circuit, a slight spark follows.

The good effect of the absence of arcs and fire-

works by this method of operation must appeal to
any station operator.

The high-tension switches for this method of
operating need only have the following qualifica-

THE COURT OF FOUNTAINS AT THE PAN-AMERICAN EX-
POSITION.

tions : First,- the insulation oi all parts from ground
and each other, equal to the line insulation ; second,

simplicity of operation ; third, they must be capable
of being opened slowly and returned if an arc ap-
pears, hence a quick-break switch would not be suit-

able for this purpose; fourth, they must be arranged
for rapid action, and fifth, they must be of the two-
way and not of the double-throw variety.

High-tension fuses should have an insulation to

ground equal to the line insulation, and they should
be enclosed in parallel tubes, so that arcs may not
pass from one to the other.

All high-tension wiring and all possible high-ten-
sion switch parts should be rubber-covered, or at

least weatherproof where great economy is neces-
sary. Switches and fuses should be well separated
and as much room as is available should be used.

Sub-station operation should be practically the
same as generating-station operation, and in throw-
ing transformers on to a high-tension line when-
ever there is more than one set of transformers
on hand, the station should be arranged so that if

one set is in operation the other set may be thrown
in on the low-tension side first and the high-tension
switches then closed. Even where the transformers
are used to feed independent circuits from the sub-
station, it would be advisable to arrange double-
throw low-tension switches so that they may be
thrown in on the same circuit until after the high-
tension switches are closed, and then be thrown
over to their own circuit. It would even be advisa-
ble in case two transmission lines were running
non-synchronously, to throw them in multiple by
switches (M-i) and (M-2) in order to make this

connection of an additional set of transformers.
It may not be dangerous to throw transformers

in at sub-stations when there is a case of emer-
gency, but this operation, when repeated, has the
usual effect of a repeated abnormal strain and will

eventually bring about bad results.

Lightning-arrester apparatus, which is frequently
wrecked on account of sparks passing over it oc-
casioned by switching lines of transformers in

and out, is preserved and kept from carbonizing
and short-circuiting by this method of operation.

Line insulators receive less strain, and frequently
punctures are avoided.
The Independent Electric Light and Power com-

pany's plant in San Francisco is arranged in this

way, and it was a very fortunate arrangement, as it

was found impossible to disconnect the underground
cables from the transformers feeding them when
the current was on without danger of puncturing
the cable insulation.

The above method has been used ever since this

plant started its operations, and no complications
have interfered with the rapid and effective opera-
tion of cables and transformers.

Electric Railway Proposed for Mont
Blanc.

A railway, similar to the one partially completed
on the Jungfrau, which was described in the last

issue of the Western Electrician, has been proposed
for Mont Blanc. The work of building an electric

railway up this mountain, which is 16,000 feet high,

will be done in three sections, an open-air railway,
a lower and Upper tunnel. The railway will start

near the Sallancbes-Chamounix line, and will extend
to Tacouney, 3,609 feet above the sea, and at this

place the lower tunnel is to begin. This tunnel will
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be about .i'j miles long and will end al an altitude of

[2,610 feet. The upper tunnel will be in two pari-.

the first pari being i'.i miles long and ihc second
ending 15.027 feet above the level of the sea. The
itimmil is 361 feet higher and will be gained by

an elevator, as il cannot be reached by rail, on ac-

count of the ice. The line will be an electric-rack

railway, and the power will be obtained from the

waters of the Arvc. The cost is estimated at 21.000,

000 francs, or about $4,000,000. It is expected to

have the road in operation by July. 1002.

Pan-American Exposition Notes.

As the days of the Pan-American Exposition pass,

the camera continues to pick out new beauty spots

both by night and by day. The Electric Tower is,

of course, the centerpiece from which all other fea-

tures lake their corresponding glory, and when the

big searchlight installed on the tower is in opera-

tion the display is attractive to a greater degree.

Messages have been exchanged with Niagara Falls

for the benefit of the jury of awards, and it is pro-

posed to signal Toronto, Ont., the answer to be

Hashed back from a high point near that city. By
means of the searchlight the residents of Toronto
and the entire Dominion will be invited to attend

1 he exposition.

Of all the buildings, the Temple of Music con-

tinues its popularity best under illumination. The
arrangement of the b'ghts gives a night outline to it

(bat is delightfully agreeable, and it is evident that

its beauty will long be memorable.

To all who have enjoyed the splendid service of

the Department of Publicity of the Pan-American

Exposition, it will be gratifying news that Mark
Bennitt, superintendent of this department, has been

engaged in a similar capacity for the St. Louis show-.

Mr. Bennitt will leave Buffalo for St. Louis about

August 12th, and he will carry to that city an ex-

perience that will be exceedingly valuable to it in

giving publicity to the grand attractions it will have.

Mark Bennitt joined the staff of writers under the

Bureau of Publicity in February, 1900. Pie brought
not only the experience of a trained newspaper man
but a technical knowdedge of printing, that has
proved very useful in promoting the publicity of

the exposition. Mr. Bennitt began newspaper work
when his mother became a partner in the establish-

ment of 1
he Herald, a village paper at Hammonds-

anrl. despite its maguificcnl beauty, there is 1

11 : that St. Louis will lime :i ipei tacli

»ill far surpass every > the Pan-American.
It is, perhaps, a little bit early to prophesy very

strongly about this, but if all the ideas that are

being considered wen- made public, it would doubt-

less be seen that St. Louis will have a wonderful
electrical illumination.

August 3d has hern -ei a-ide for a carnival day,

the arrangements being in the hands of the Midway
concessionnaires. The carnival is to start in the

morning with a pageant of all nations, and will con-

tinue with a water carnival, attractions at the

ELECTRICAL ILLUMINATION OF THE TEMPLE OF MUSIC AT THE PAN-AMERICAN
EXPOSITION.

poll, N. V. Subsequently he became a reporter and
editorial writer on the Eimira Gazette, coming thence
to Buffalo to join the staff of the Times. Tie re-

turned to Eimira to occupy the city editor's chair

of the Advertiser for five years, and then bought
the Eimira Saturday Tidings, which be conducted
for a year. He sold the paper to become managing
editor of the Buffalo Times, where he remained
for live years, going thence 10 tin- staff of the

Courier.

Men who will have 10 do with the illumination

of the St. Louis event are already planning 10 outdo
the illumination of the Pan-American Exposition,

MARK BENNITT, SUPERINTENDENT PRESS DEPARTMENT
OF THE PAN-AMERICAN EXPOSITION.

stadium, etc., until evening, when special electrical

effects are expected to be given in connection with

the extensive programme arranged for.

The juries of award for the Pan-American Ex-
position have recently been selected by Dr. Henry
Smith Pritchett, superintendent of awards, the chair-

men of the department juries being as follows

:

Agriculture, Professor S. M. Babcock of the Uni-
versity of Wisconsin; agricultural implements, Col-

cnel J. II. Brigbam, assistant secretary of agricul-

ture; foods and their ac-

cessories, Lieutenant-colo-

nel A. L. Smith, chief of

the commissary", United
States Army; forestry, Pro-
fessor B. E. Fernow, Cor-
nell University: fisheries,

United States Fish Com-
missioner Charles H. Bab-
cock of Rochester : mines
and metallurgy, John Birk-
inbine, Franklin Institute,

Philadelphia; machinery.
Professor Ira N. Hollis.

Harvard University : elec-

tricity. Dr. Carl Hering.
consulting engineer, Phila-

delphia; transportation.

Colonel H. G. Prout, editor

of Railway Gazette : ord-
nance. Admiral Belknap.
United States Navy: man-
ufactures, Dr. E. A. Engler.

Polytechnic Institute.

Worcester. Mass.: graphic
arts. Theodore L. De Yinne
mi the De Vinne Press.

New York: liberal ans.
Carroll D. Wright, United
States Bureau of Labor,
Washington ; ans. Daniel

V". French, sculptor. All

returns from the class ju-

ries will be subject to re-

vision by a superior jury.

Among ibosc on this jury
are the president of the. ex-

position company, John (,

Milburn, and the director-
general, W. I. Buchanan: Dr. Pritchett, who. as su-
perintendent of awards, will be its chairman, and
W. V. Cox of the government board, a- secretary.

Sever. il Cincinnati business men are said I" be
interesting themselves in a system of proposed
trie roads in central Kentucky. The lini

neel 1 1' Li .1 rankfort, Paris. Win-
chester and Cynthiana Die Blue Gra
company and the Georgetown and Lexington
lion company have already been incorporated, ami
'ii''"- "ill be later on. The Cincinnati Trust com-

pany may act as trustei fi 1 f bonds if

Mil- matter is taken up in earnest.

COMMUNICATION.
Alternating-current Rectifier.

To the Editor of the Western Electrician:

The fact that alternating curr<:
nature, which mal

e, through me
static advantage well ki

to all conversant with the subject, and
i, hardly necessary to go into detailed -

of; still, on the other hand, liki

alternating current ai

sirable in several instances. For arc lighting and
ive power it has been a problem most difficult

l>e with and to solve for all practical and
mercial purposes, without first, in some way.
entirely changing the nature of the curre:.
of rotary Iran-former, or rectifying it by otbi

or making it a multiphase alternating c-
The last modification, though it obviates the difficuliy
in the way for motive power, also complicates mat-
ters for lighting purposes.

In the issue of the Western Electrician of June
29th was shown the method employed abroad for
the purpose of directing or rectifying alternating cur-
rent, and as the devices used there are very similar
to ihose as suggested by the writer in America, it

is certainly interesting to note how parallel two
cases may run in the way of improvement. A simi-
lar case also occurred some time ago, about in the
year 1896, when a like device was used in Frankfort-
on-the-Main. Letters are on file which show that
this device was offered for consideration to manu-
facturing concerns by the writer in 1893. In Fie
1 will be seen a sketch of the device, consist!]
two commutators, four brushes, a brush carrier and
a. motor. Single-phase alternating current may be
"directed" by means of the device as follows:
A synchronous motor will keep step with an al-

ternator generating the current. The number of

Fig- 1. Fi.: :

ALTERNATING-CURRENT RECTIFIER.

segments on the commutators of the device. Figs.
I and 2, are of such number that the revol
per minute multiplied by the number of segments
equals the number of cycles of the alternating-cur-
rent generator. The external circuit of the "alter-
nating-current generator is connected to the < A. C. 1

brushes in Fig. 1, and the circuit, which will
be of the rectified nature, is to be connected to
the brushes in (D. C), Fig. 1. Now, if the
be operated in synchronism with the alternating-
current generator, the current will be rectified
through means of the commutators. By observing
these commutators :t will be seen that one connec-
tion between them is made from one (A. C) seg
ment at the top to one (D. C.) segment at the
bottom, then the next segment is connected with
1 lie commutator bar directly opposite, and then an-
other up-and-down crosswise connection is made.
ami so on. until ail segments are connected. From
the nature of such cross connections between the
commutators, it will be seen that, if the de\
in motion, the brushes will pick up the current as
delivered through such leads or connections: for
instance, if the impulse of the current
left from the 1 A. C. > upper brush through the
cross connection 10 the (D. C) lower brus
any first instance upon starling, the ne>
ing impulse will be in the same direction, onlv
that it will take place at the lower (A. C. 1 brush
and go to the ill, C.) brush through the --

or horizontal connection, and he current
111 the 1 D. C.) circuit H ' • cur-
rent and in the ( A. C.) circuit will remain alter-
nating current: on the other band, if the current
in the circuit 1 A C.) '" the first place be
current, then the current in the i<*
be alternating current. A. HAMACEK.

Sturgeon Bay. Wis.. July 2.;, loot.

Proposed German Tariff as Affecting
Electrical Goods.

The proposed tariff law and the customs rate for

Germany was recently published by the German offi-

jovernmenl organ. The proposed laws appi
be din - the United States and Rii>^

the rates for those countries have
creased. It is said that in '

the opinion is held that the American sch<
are extremely high. The duties on dynamos
motors range from nine marks on machines weigh-
ing five hundredweight or \ marks on
dynamos and motors weighing from five to to hun-
dredweight. Telephone and udegraph appara
scheduled al 60 marks per hundredweight; alumi-
num, hammen lied, will pay 12 mark-
copper wire will pay 12 marks per hundred-.-



WESTERN ELECTRICIAN August 3. 1901

WESTERN ELECTRICIAN
EVERY SATURDAY.

PUBLICATION OFFICES:

510 Marquette Building, - CHICAGO.

TELEPHONE, MAIN 1746.

Visitors to the Pan-American Exposition will find

(he Western Electrician's space in Section F 2 in

the Electricity building, where they will be cordially

welcomed.

Eastern Office, 193 Times Building, New York.

Trade Supplied by Western News Co.

COPYRIGHT.—Not only the title but the entire contents oi

each number of the Western Electrician are copyrighted.
This paper is entered at the Chicago postoffice as mail matter
of the second class.

SUBSCRIPTION, In advance, postage prepaid, S3. 00 for a

full year of 52 numbers; in clubs of four or more, $2.50, with free

extra copy for eight subscriptions; foreign countries, $5.00 a
year; single copies, 10 cents. When change of address is re-

quested, the old address as well as the new should be given.

CORRESPONDENCE relating to electricity or any of its

practical applications is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,

concise, well written articles are especially welcome; and com-
munications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thank-
fully received and cheerfully acknowledged.

ADVERTISING-.—The Western Electrician—the only
general electrical paper published in the West—thoroughly
covers a territory exclusively its oxen. This is a claim which
CAN BE MADE BT N<1 OTHER ELECTRICAL JOURNAL IN THE
United States. Electrieal merchants and manufacturers
desiring western trade will appreciate the unequaled value
of this journal as an advertising medium in its special field.

Advertising rates are moderate, and will be furnished on
application.

HIGH WATER MARK
circulation, 20,000.

CONTENTS OF THIS NUMBER.
PAGE

Westinghouse Pan-American Exhibits. Illustrated 65,66, 6y

Everett-Moore Properties to Be Consolidated 67

Ottumwa, Iowa, Franchises 67

Some Suggestions in High-tension Switching. By R. S.

Masson. Illustrated. (Pacific Coast Electric Transmis-

sion Association) 68

Electric Railway Proposed for Mont Blanc 68, 69

Pan-American Exposition Notes. Illustrated 68, 69

Mark Bennitt. Portrait 69

Communication — Alternating-current Rectifier. By A.

Hamacek. Illustrated 69

Proposed German Tariff as Affecting Electrical Goods 69

Editorial 7»

Electrical Development in China. By William G. Irwin 71

Edison Storage Battery Not in Competition at Buffalo 71

Philadelphia Franchises Said to Have Been Sold 7r

Semi-annual Meeting of the Eastern Telegraph Company... 7t

International Association of Municipal Electricians 71

French Electrical Engineers to Visit America 71

Development of the Telephone Field. Illustrated 72, 73

Texas, Oklahoma and Indian Territory Independent As-
sociation 72

Extensions of Twin City Company at Minneapolis 72
Long-distance Telephone Company for Porto Rico 72

Simplex Interior Telephones. Illustrated 72

Chicago Telephone Rates 72
Ohio Tel«- phone Notes 72

Telephone News from the Northwest 72
Southwestern Telephone Developments 72, 73
Indiana Telephone Items 73
Telephoning Over a High- potential Circuit 73
Extensions and Improvements 73

Indi <na Mutu.l Telephone Association 73
General Telephone News 73
New Companies 73
Manufacturers and Dealers 73

Varied Uses of Electricity at the Pan-American Exposition.

By Orrin E. Dunlap 73, 74
The Goodman Fuse Plug and Base. Illustrated 74
Electric Machinery Company's Alternator. Illustrated. .74, 75
Plans for the Carnegie Technical Institute 75
Electric Dissipation at High Altitudes 75
Mnndy-Gray Submarine Signal System to Be Tested 75
General Electric Plant in Italy 75
Annual Report of the Chicago Union Traction Company 75

DEPARTMENTS.
Correspondence 76, 77
New York Notes 76
New England News 76
Canadian Intelligence 76
Fromthe Buckeye State 76, yy
Information from Indiana 77
Northwestern Notations 77
Southern Developments 77

Personal . 77
Electric Lighting 77, 78
Electric Railways •. 78
Automobiles 78
Publications 78
Societies and Schools 78
Miscellaneous 78
Trade News 78, 79
Business 79
Illustrated Electrical Patent Record 79, 80

CONVENTIONS AND EXPOSITIONS.
American Institute of Electrical Engineers (general meeting

1

,

Temyle -. f Music Buffalo, N. Y , August 20th to 241b.

Ohio Electric Light association, Put-in-Bay, Ohio, August 20th
to 22d.

International Association of Municipal Electricians, Niagara
Falls. N Y . September 2d. 3d and 4th.

.Ivaoia State Street Railway association, York, Pa.,
September <th.

New York State Street Railway association, Rochester, N. Y.,
September.

elation of Edison Illuminating Companies, New York
State building, Pan-American Exposition, Buffalo, N. Y., Sep-
tember toth.

?en Society of the United States, Un versity of Buffalo.
Bnffalo. N. Y-. September loffa and nth.

Old Time Telegraphers' association and United States Mili-
tary Telegraph oorps, Windsor Hotel, Montreal, Que., Septem-
ber nth, 121b and 13th.

American Street Railway association, Madison Square Garden,
New Y'.ric. N. Y.. October ^th to nth.

Sonth Carolina Interstate and West Indian Exposition,
Charleston. S. C December 1, 1901. to June 1. tgoz

Persons affected by certain nervous diseases are

often sensitive to the approach of thunderstorms

while they are still hundreds of miles distant and

frequently before any physical instrument announces

a change in the condition of the atmosphere. No
satisfactory explanation of this effect on the nervous

system has as yet been made, but it is interest-

ing in this connection to notice the theory recently

advanced by F. Larroque, a French scientist. It oc-

curred to this gentleman that Hertzian waves emitted

by thunderstorms might possibly be propagated over

enormous distances through the middle and higher

atmosphere by means of something corresponding

to relays. He, therefore, constructed an elementary

kind of "receiver" in the shape of a horizontal plate

of zinc, about 16 inches in diameter, earthed by a

thin copper wire containing a spark gap in a dark

cellar. During the great atmospheric disturbances in

Europe last June several series of nocturnal ob-

servations were made. One of them coincided with

the blizzard in the Grampians in Scotland, and the

other was carried out during a thunderstorm which,

in the night of June 18th, was visible over Corsica

from the Departement des Alpes Maritimes. In

both cases the sky was serene at the place of observa-

tion. No explanation of the actual transmission of

Hertzian waves over the enormous distances specified

is offered by the observer. However, he points out the

great importance which this kind of meteorological

observation may lead to. It would indeed seem to

be an excellent field for experimentation, and un-

doubtedly could profitably be undertaken by the

physicists of our own already efficient Weather Bu-
reau.

The sound made by the wind as it passes

through telegraph or telephone wires is a familiar

one to many, but probably few people have thought

that the variations in pitch of that sound might

foretell changes in the weather. Yet this is the

curious discovery that is credited to a German
physician, Dr. Eydam. As this gentleman was

waiting for a train at a country station the shrill

sound of the wind passing through the telegraph

wires nearby reminded him that he had frequently

heard a similar sound either immediately before or

after a storm or a heavy fall of rain or snow, and

it naturally occurred to him to try and ascertain

whether there was any connection between the

sound and such changes in the weather. As a

heavy shower of rain fell within 48 hours after he

had heard the sound at the railroad station, he

concluded that there was such a connection, and

he then determined to investigate the matter thor-

oughly.

As a result the physician now maintains, first,

that any unusual disturbance in the telegraph

wires is an infallible indicator of bad weather, and,

second, that the nature of the changes in the at-

mosphere may be learned from the sound which the

wind makes when passing through the wires. Thus
a deep sound, he says, which is of considerable or

medium strength, indicates that there will be

slight showers of rain, with moderate winds, within

from 30 to 48 hours, and, on the other hand, a

sharp, shrill sound is the sure token of a heavy
storm, which will be accompanied by much rain

or snow. The physician's great discovery can

probably be easily explained by a study of the

expansion and contraction of metal wires as af-

fected by the barometric changes in the atmosphere.

The directors of the Metropolitan Underground
Railway company of London have rejected the pro-

posals made by Mr. Charles T. Yerkes for the in-

stallation of an American electrical system on its

steam lines and have announced themselves in favor

of the Ganz system. Just why this action has been

taken is hard to understand. The Metropolitan

railway officials state that the Ganz system stands out

from all others by reason of its simplicity and econ-

omy. Experts sent by the company to Budapest to

examine the Ganz system there have reported that

it possessed features of such novelty and importance

to amount practically to a new departure in elec

trie traction. If the Ganz system was what experts

claimed it to be, it was destined to render valueless

million:, of dollars' worth of electrical plants in

Great Britain and also in the United States. It is

asserted that signs were not lacking that a deter-

mined effort was being made by interested capitalists

and companies commanding immense wealth, to

strangle this new departure in electrical engineering.

The company has also been advised that the cost

of the Ganz system would be from 30 to 40 per cent,

below that of the system advocated by Mr. Yerkes.
In answer to the assertions made by the Metropoli-

tan company, Mr. Yerkes is credited as saying that

the opposition of the company is partly due to ob-
stinacy, but chiefly to ignorance with everything
pertaining to the construction and operation of elec-

tric roads. He even is said to have discredited the

worth of the report of the experts who investigated

the Ganz system. In his opinion the Ganz system
is extremely dangerous on account of its high volt-

age and it is more costly to install. It is perhaps
too early to forecast the outcome of the controversy,

but it is believed in some circles that the Metropolitan
company will yet adopt the continuous-current sys-

tem proposed by Mr. Yerkes and favored by the Dis-

trict Underground Railway company. On the other
hand, should this new alternating-current system be
finally adopted by the Metropolitan company and ap-

proved by the parliament committee, its installation

and the success of its operation will be watched with
interest by the American engineers who have devoted
their time and money to bringing the direct-current

system of traction up to its present high state of de-

velopment.

The competition between electric railways and
steam roads is getting to such a point in many states

that serious attention is being given to it by railway

officials of both systems. With a desire to perfect

their service and likewise to maintain an efficient

and paying system, the intertirban electric-railway

companies are building high-grade roadbeds and
tracks, with good alignment and easy grades, and
in many cases are constructing their lines on private

fenced rights-of-way. Improvements have also been
made in the rolling stock and power and power-
transmission apparatus, so that to-day the modern
interurban line is a formidable competitor to the

steam road for the public patronage.

Until quite recently the steam-railroad officials did

not deign to notice the electric lines that sprang

into existence in a few months' time, paralleling

their lines and offering a satisfactory and cheap
means of transportation to the people. That these

interurban roads are cutting into their business very

materially in many sections of the country is now,
however, being fully appreciated by the railroad

companies. To meet the competition, additional

trains have been put on, fares have been reduced

and one prominent Michigan railroad man has sug-

gested second and third-class coaches, with corre-

spondingly lower fares, as a solution of the problem.

The activity of the steam lines to regain and hold

their passenger traffic^ is nowhere better illustrated

than in Indiana and Ohio. While nearly, if not

all, the steam railways in those states that have

trolley-line competition are taking steps to protect

themselves against the inroads on their business,

none have gone further than the Dayton and Union
Railway company. Recently the superintendent of

this road put on six trains a day each way between

Dayton and Union City. This number is soon to

be increased to 12 trains. New coaches, especially

designed for the traffic, have been fitted up. Each

car has its baggage room, its smoking compartment

and its ladies' section, and is equipped with plate-

glass windows, and lighting, ventilating and heating

apparatus of the best. Some of the Pennsylvania

lines in that section are being equipped with a num-
ber of extra trains, composed Of specially designed

cars. The Big Four system, centering in Anderson,

Ind., has also installed a number of new trains, be-

cause of competition by the Union Traction company.

In 12 months, it is predicted, there will be hardly

a railroad running into Indianapolis that will not

have trolley competition to contend with. The com-

petition between the electric and the steam roads

is certainly arousing considerable interest in In-

diana. The contest will probably result in a greater

aggregate passenger Iraflic, and each system is apt

to increase its earnings in consequence. Perhaps

the competition .will result in a proportionately

greater traffic on the steam roads during the winter

months, while the electric lines will continue to be

1 he popular means of transportation in I In- hoi

weather.
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Electrical Development in China.

By William G. Irwin.

Already American electrical appliances are finding a

wide use in China, and that country is about to enter

upon a wonderful electrical development. A thou-

sand cities and towns will eventually be lighted by

electricity; thousands of miles of electric railroads

will be built, and innumerable telegraph and tele-

phones lines will be put into operation. Something

like 4,000 miles of telegraph lines is already in op-

eration, but the telephone is destined largely to sup-

plant the telegraph in that country, owing to the

ideographic character of the Chinese language. It

is impossible to telegraph every character of the

Chinese language. . The common words are repre-

sented by numbers, and in telegraphing only the

numbers are sent. In order to send a message in

the Chinese tongue the sending clerk first trans-

lates it into numbers. He has a regular code, con-

sisting of page after page of numbers and characters.

After the telegram has been translated for trans-

mission and put on the wires, the receiving clerk re-

translates it into the original language. This takes

a great deal of time and causes many mistakes, and

as a result the telephone is coming into use among

the Chinese.

At present there are telephone companies in most

of the open ports. There is one in Shanghai which

has over 400 subscribers, at $35 a year, while Canton,

Tien-Tsin, Amoy, Hankow and other coast cities

also have telephone systems. There is a great de-

mand f$r rapid communication in nearly all parts

of China, and the business people of that country

are rapidly coming to the conviction that they can

make money out of the telephone, and the Chinese

superstitions in regard to it are fast disappearing

since the success of the allied forces. But even now
many of the Chinese peasants think that every tele-

phone has a devil connected with it. They look

upon talking through wires as a work of magic.

A German living near the Grand Canal recently

nearly lost his life because of his connection with a

new telephone line being erected there. When some

Chinese boys disappeared the peasants believed that

the boys had been kidnapped and their tongues cut

out and placed in the insulators in order to carry

the sound. The country people recently cut down
the poles of a telegraph line between Kukiang and

Hanchang, north of- Shanghai, and continued these

annoyances until the heads of a party caught in the

act, had been stuck on the top of the poles. About

15 years ago, when the Chinese government built

its telegraph line to Peking, the same trouble was
experienced, and an imperial decree fixing the death

penalty for anyone caught meddling with the line

was affixed to each pole.

Just now the matter of electric railroads is re-

ceiving much attention in many parts of China. The
great quantities of coal in all parts of the country

assure cheap fuel for generating electric power, and
the dense population will assure much traffic. This

modern method of transportation would readily sup-

plant the human carriers, the wheelbarrows and the

donkey carts which now carry the freight in the

interior. It would also be a great improvement on
the rude water-transportation system now in vogue
in that country. The few steam railways in China

are now commanding a good patronage, and as soon

as electric lines are put into operation they will in

a large degree supplant the primitive systems of

travel and transportation.

The electric-railway lines would also mean the

installation of electric-light plants. At present lard

oil, kerosene and vegetable oil furnish light for

nearly all of the 400,000,000 people of China. Even
the Yamens are lighted with coal oil. Electric light-

ing is found only in a few of the larger cities. The
imperial palace at Peking has an electric-lighting

plant ; there is one at Shanghai and others at Can-
ton and at one or two other cities. Several of the

provincial viceroys have installed private lighting

plants, but as a usual thing even the larger towns
are lighted only by a little candle or lamp, hung
out here and there in front of a shop or public place.

Russia and the United States furnish large quantities
" of coal oil to China.

In the organization of electric railways, electric

lighting and telephone companies much Chinese cap-
ital is certain to be invested. There are thousands
of rich Chinese who now have trouble to make their

money earn a fair interest. Owing to a law pre-

venting Chinese towns and villages from issuing

bonds for public works there are many cities of 100,-

000 population and over that do not owe one cent

of debt. They are without waterworks, sewers, gas
electric lights or street cars. It is quite likely that

the new treaties will change this, and if so China
will become a most profitable field for the public-

works' promoter. Just now it is rather difficult to

obtain concessions of any kind, but the same meth-
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ods that now prevail in the United Stales will likely

soon be put in force in China.

Edison Storage Battery Not in Compe-
tition at Buffalo.

The Edison storage battery has been withdrawn

from competition with other batteries at tin: Pan-

American Exposition. This is understood 10 be

because Mr. Edison is not yet quite prepared to give

to the world and the jury of awards all of what arc

now secrets of the laboratory in connection with

the battery.

The battery exhibited is of one-eighth horsepower,

100 ampere-hours and weighs 5% pounds. The
width of the cell is five inches, depth, 1% inches, and

the height 12 inches from base to terminals. The
charging rate is 1.8 volts. The cell is of steel, nickel-

plated. The insulation is perforated hard rubber,

0.64 inch thick, and the plate complete is 0.1 of an

inch thick. The battery has eight plates or grids,

each containing 24 pockets. The pockets containing

the compound are 0.003 of an inch deep and of cruci-

ble steel, perforated, and nickel-plated. The negative

plate is of nickel and the positive of iron. The
battery on exhibition has no alkaline solution. The
fluid is not an element of the battery, it being used

simply as a conductor. In the regular construction

of the batteries, 60 plates will constitute one horse-

power, each plate weighing one pound.

W. H. Markgraf, manager of the exhibit depart-

ment of the Edison Manufacturing company at the

Pan-American Exposition, has this to say of the

battery exhibit: "In forwarding the parts of the

battery now on exhibition at Buffalo, it was not Mr.

Edison's intention that the same should be entered

competitively against the other type of storage bat-

teries, inasmuch as we are not in position at this

time to show it working practically. We hope to be

able to send up some of these batteries complete, so

as to put them in practical operation, and to show
their superiority over anything of the kind now on
the market. It is still the company's intention to

make such an exhibit at the Pan-American before the

closing of the exposition."

Hundreds of people stop at the Edison booth

each day to look at this latest invention in the

storage-battery line. The battery is given a promi-
nent position on a table, and is protected by a glass

case. Manager Markgraf and his assistants are ever

ready to explain all its features, and it is evident

that the people turn from the Edison booth amazed
at the possibilities in store for this new battery.

The Edison space is one of the best located in the

Electricity building, and frequently its three open
sides are surrounded by visitors listening to the music
of the phonographs while inspecting other features

of the magnificent exhibit.

Thomas A. Edison is sojourning at Chautauqua,
but from time to time will run up to the exposition

to enjoy its beauties.

Philadelphia Franchises Said to Have
Been Sold.

It is reported that the rapid-transit franchises

which recently were granted by the city of Phila-

delphia to Congressman Robert H. Foederer, Jr.,

Contractor John M. Mack and a number of poli-

ticians, have been turned over to the Union Traction
company, the corporation that operates the present

traction lines in Philadelphia.

According to the rumor, the Union Traction com-
pany pays to the holders of the franchises $2,250,000.

This will give the purchasers complete control of the

the 13 franchises granted in Philadelphia. Under
the new charters the Union Traction company can

acquire land by eminent domain, build overhead or

underground roads, or partly overhead and under-

ground roads. It can also acquire a practical monop-
oly of every street 40 feet and more in width for

a period of seven years, without laying a mile of

track.

The holders of the franchises are said to have at

first demanded $3,250,000, if the Broad and Diamond
street franchises proved effective. The traction

company refused to give more than $1,750,000 for

the franchises, excluding those for Broad and Dia-

mond streets. The payment of $2,250,000 settles the

matter, as it takes in every franchise, whether they

prove to be cither good or bad.

Running lime between Evanston and Fort Sheri-
dan, 111., will be reduced from five to eight minutes
on the line of the Chicago and Milwaukee electric
railway. A mile of track in Highland Park is being
taken from the streets and will be laid parallel to

the Chicago and Northwestern Railroad tracks.
This change eliminates five sharp curves and
straightens out (our short stretches of track. A
new line will be built from Highwood south to
Highland Park electric power house; the line will

be double tracked.

Semi-annual Meeting of the Eastern
Telegraph Company.

1 be fifty-eighth semi-annual general meeting of

the L.asicrn i eiegrapn company was i.eid in iu>n-

J',ri on july 1711], with Sir jonn Wolfe liarry pre-
siding, in moving the adopm emi-annual
report, he said he hoped tne shai .vould

consider the report a satisia .
.

.. as the di-

rectors looked upon it as such. A final dividend of
i'/i per cent, ana a bonus of two per cent, was rec-

ommended by the directors. Ihia, together with
previous dividends paid, made seven per cent.

lor the year. 1 he gross revenue for the half year
to24,000, ao against £534,000, in the correspond-

ing period of last year, which shows an mere:.

£90,000. Air. Barry was bound to say, however, that
the increase was more apparent than real, for the
increase was, to some extent, at the expense .

South African company. 'Ihe ordinary' ex;,

for the half year amounted to £135,000, compared
with £128,000, the increase being due to the increased
volume of business transacted, but the percentage of
working expenses showed no signs of increase. In
the half year £205,000 had been placed to r<

this being the largest sum ever placed in the reserve
fund in one half year. On account of new cables
forming the new route to the Cape it was necessary,
however, 10 take £400,000 from the reserve fund.
The company also engaged in the renewal of the

original Red Sea cable. Ihe cable from the Island
of Ascension and Sierra Leone was opened in April
and in May the Durban-Mauritius section of the
Cape-Australian cable was laid. The company had
every hope that before the end of the year there
would be communication between Mauritius and
Western Australia and that the whole system con-
templated would be completed by next spring.
There has been much criticism with respect to the

rates for the Indian traffic, which were felt to be too
high, compared with the rates to lands more distant.
The company would welcome a reduction, but it has
been unable to make any in consequence of existing
relations with other parties. The difficulties will, it

is said, be shortly removed and the company would
then be able to make a substantial reduction in the
rates.

In conclusion, the chairman referred to the ques-
tion of the coding of messages and showed that 95
per cent, of the messages -carried by the company
were coded. The result of expensive, codes was that
merchants sent messages which, when transcribed,
cost only about one penny a word. This was felt

to be a hardship on many who wished to send pri-
vate messages and could not afford to do so. The
company is in communication with the Indian gov-
ernment and the Postoffice, with a view of having
a code kept in every postoffice, so that anybody
might use it.

International Association of Municipal
Electricians.

At the annual convention of the International As-
sociation of Municipal Electricians, which will be
held at Niagara Falls. X. Y., on September 2d, 3d
and 4th, the following topics will be discussed

:

"The Need and Value of a Set of Rules for Outside
Construction," by P. H. Trout, Jr., Lynchburg, \'a.

;

"Underground Electrical Construction from a Mu-
nicipal Standpoint," by Edward F. Schurig, Omaha.
Neb.; "The Protection of Fire and Police-telegraph
Wires from High-tension Currents and Lightning.''
by W. M. Petty, Rutherford, N. J. ; "Improved Stor-
age Battery for Municipal Purposes,'' by J. \V. Ay-
don, Wilmington, Del. It is reported that an elec-
trical engineer of international reputation will read
a paper dealing with the advisability of placing high
and low-potential wires or cables in ihe same series
of conduits, or through the same manholes. Ar-
rangements are said to be made whereby the new-
Edison and the new Strowger storage batteries will
be exhibited. The New York party, numbering
100, will leave New York city on Sunday. Sep-
tember 1st, at 7:30 p. m. Municipal electricians
and superintendents of fire and police-telegraph sys-
tems in western and southern cities are particularly
requested and invited to be present at the convention.

French Electrical Engineers to Visit
America.

A party of French electrical engineers will
this country during the month of August for the
purpose of attending the meeting of the American
Institute of Electrical Engineers, to be held in Buf-
falo. N. Y.. from August 20th to 24th. In addition
to being" present at the meeting of the Inst;:

trip will he made to places of technical inter.

various cities in the East and Canada. The pany
will start from Buffalo to Chicago on Sundaj

.

gust 25th. and will remain in that city until the fol-

lowing Tuesday. From Chicago the party v.

to Kingston. Canada. Among
which will be visited in the E igara Falls.

Buffalo, the General Electric company's plant at

Schenectady, Montreal and Quebec, in Canada, and
New York, from which port they will sail for France
on September 5th. Officers
mif .ire preparing plan- 11 and enter-
tainment of the French guests while they a]

America

The Rockingham (N. HA Power and Ligh
pany has increased its capital - .;.000.
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DEVELOPMENT OF THE TELEPHONE FIELD.
Texas, Oklahoma and Indian Territory

Independent Association.

The call for the convention of Independent tele-

phone men from Texas, Oklahoma and Indian Terri-

tory that convened at Fort Worth, Texas, on July

17th was issued by J. E. Boynton and J. B Earle

of Waco, Texas, who have been prominently^ con-

nected with the Independent movement in iexas.

These gentlemen are officers and directors of the

Texas Telephone company, that .owns the successful

and well-known plant at Waco, which was the first

exchange built in Texas in competition with the

Southwestern (Bell) Telegraph and Telephone com-

pany.
In answer to the call, the following-named gentle-

men met at Fort Worth, in the parlors of the Worth

Hotel, on July 17th: C. H. Duffy vice-president

Indianola Telephone company, Muskogee, 1. 1.;

William T. Hutchings, secretary Indianola tele-

phone company, Muskogee, I. T. ; C. N. Haskell,

president Bell County (Texas) Telephone company,

Ottawa, O. ; J. E. Boynton, Texas Telephone company

and Beaumont Telephone company, Waco, Texas

;

T. B. Earle, Texas Telephone company and Inde-

pendent Telephone company, Waco, Texas; C. T.

McCrearv, vice-president Taylor Telephone company,

Austin, Texas; E. D. Nims, vice-president Arkansas

Valley (Okla.) Telephone company, Roff, I. T.

;

H. M. Aubry, San Antonio Telephone company and

Commercial" Telephone company, San Antonio,

Texas- O. L. Brailev, Austin City Telephone com-

pany, Austin. Texas; C. W. Roberts, manager Ab-

ilene Telephone company, Abilene, Texas; N. H.

Hollingsworth, Mountain Telephone company, Santa

Anna. Texas; L. R. Conroe, manager Goldthwaite

Telephone company, Goldthwaite, Texas; E. M.

Hamilton, Taylor Telephone company, Bellefon-

taine, Ohio ; James S. Brailey, president Lone Star

Telephone company and Grayson County Telephone

company, Wasseon, Ohio; G. W. Risser, Grayson

County Telephone company, Ottawa, Ohio; F B.

McElroy, Gravson County Telephone company, Dal-

las Texas: G. T. Curtis. Goldthwaite Toll Line

company, Goldthwaite, Texas; J. R. Couch, Haskell

Telephone company, Haskell, Texas ; Harry H. Ger-

hard, Austin, Texas; O. C. Obetz, manager Cor-

sicana Telephone company, Corsicana, Texas; C. H.

Roser, Indianola Telephone company, Muskogee, I. 1

.

The convention was welcomed by Dr. J. L. Cooper,

president of the Fort Worth Board of Trade, his

address being responded to by C. N. Haskell m a

happy manner. After the routine work of the con-

vention was disposed of, interesting talks were lis-

tened to on the best methods of construction, the

'election of apparatus, the management of exchanges

and the building of toll lines in Texas and the two

territories. The reports from the stock-raising re-

gions, as well as the large cities of the state, were

very encouraging.
After electing the following-named officers to

serve for the first year, the convention adjourned:

Pre=ident, J. E. Boynton, Waco, Texas; first vice-

president. C. W. Roberts, Abilene, Texas; second

vice-president. E. D. Nims, Roff, I. T. ; third vice-

president, C. H. Duffy, Muskogee, I. T.; secretary

and treasurer, J. B. Earle, Waco, Texas.

Extensions of Twin City Company at

Minneapolis.

The Twin City Telephone company has recently-

extended its service in Minneapolis to Cedar and

lower Washington avenues. The company is work-

ing in every' direction, and expects soon to have the

city well covered. Contracts have been awarded for

the construction of a new central-exchange building

in Minneapolis, and the company expects to have

the building ready for occupancy in 60 days. The
new switchboards for the central exchange in Min-

neapolis and the south exchange, Minneapolis, have

been received, and the latter will be installed at

once. This board has an ultimate capacity of 3,600

connections, and it is expected to have 1,000 con-

nections operating by winter. The east-side ex-

change will have a capacity of 2,000 connections.

All subscribers will have full-metallic-circuit private

here being no party lines. An additional cir-

cuit of wires to St. Paul will be strung shortly,

with a capacity of 06 lines. The company now has

76 lines in use, but they are crowded badly. The
compai .iiciting business yet, but, neverthe-

las received orders during the last month which
cannot be filled from inability keep pace with the

construction.

Long-distance Telephone Company for

Porto Rico.

H. Dexter, an American attorney, is expected

to leave Ponce, Porto Rico, soon for the United States,

with a franchise i e company which
was recently organized at Ponce. Mr. Dexter will

submit the franch ident McKinley for his

urc. The franch: ers the new com-
-.0 connect the local 1 San Juan,

Ponce and Mayaguez b ' line. The
company for this right i; to pay to the insular gov-
ernment a royalty of 12% per con', of its gross re-

ceipts, in addition to taxation. It is feared at

Ponce that, under merican cap-
II be reluctant to assist the enterprise.

Simplex Interior Telephones.
A variety of styles of telephones for interior use

in hotels, residences, factories, etc., is made by the

Simplex Interior Telephone company of Cincinnati.

Ohio, which was a pioneer in the introduction of

instruments of that nature. In Fig. 1 of the accom-
panying illustrations is shown the company's inter-

communicating instrument equipped for 20 stations.

With a system of these telephones installed, com-
munication may be had between any two telephones,

and any number of pairs may hold converse at the

same time without interference. The instrument

shown is said to have all the good features of all

other telephones of this class on the market. This
system obviates the necessity of a central exchange,

and is operated from one set of battery, no local

battery being required at the telephone. The instru-

ments are of neat design, and are mounted either

in polished oak or walnut, with full nickel trimmings,

hard-rubber mouthpiece, granular-carbon transmitter,

and with bipolar type receiver, having strong per-

manent magnets, mounted in a hard-rubber shell.

The switch is self-contained, and makes positive con -

nections. The instrument occupies a wall space of

4V2 by 12 inches.

The Simplex hotel telephone system is said to be

simple, serviceable and efficient and very easy of

application. It is also adapted for use in residences,

Fig. 2. Hotel Instrument.

SIMPLEX INTERIOR TELEPHONES.

Intercommunicating
Instrument.

institutions and all other places where interior or

short-line exchange service is desired. The instru-

ment, shown in Fig. 2, is of a construction similar

to that of the intercommunicating telephone illus-

trated in Fig. 1. It is said to be a strictly high-

grade telephone and to have excellent hearing and
talking qualities. Once properly installed, it will

work for an indefinite period, and will need no at-

tention but an occasional replenishing of battery,

which latter may be located in the cellar or any out-

of-way place, one set being sufficient for the entire

outfit. For use between any two points, where quick

and reliable communication is desired, the set is said

to be unexcelled. This instrument may be used to

connect three to six points when wired specially.

For hotel or apartment-house service, the company
supplies annunciator boards and switchboards.

Chicago Telephone Rates.

In an opinion which was prepared by Henry Scho-

field, assistant corporation counsel of Chicago, and

which was approved by Corporation Counsel Walker,

the practice of the Chicago Telephone company of

charging an increased rate for service over figures

established by itself when it accepted the ordinance

in 1889, is declared illegal. The opinion was given

in answer to a query from Alderman Blake, as to

the right of the City Council to establish telephone

rates and the right of the company to raise its rates.

Corporation Counsel Walker holds that the com-

pany has no right to charge more than $125 a year

for a business telephone and $100 a year for a resi-

dence telephone. Under the terms of its ordinance,

the company fixed the rates and cannot now add to

the price on account of improved service, Mr.

Walker says no action of the council is necessary

to secure the old rates.

At a meeting of the officers and board of directors

of the Illinois Manufacturers' association in Chicago

on July 26th, it was decided to bring legal proceed-

ings against the Chicago Telephone company to com-

pel it to reduce its maximum charge for instruments

to $125 a year, as high as $175 being charged in

some cases. There were present at the meeting

representatives of many of the large manufacturing

concerns of Chicago, and the decision lo ask the

courts 10 enforce a lower rate was unanimous.

Ohio Telephone Notes.

The Home Telephone company of Toledo has
given bonds in the sum of $27,500 with the American
Surety company to guarantee the city against any
damage whatever that may result from the work of
constructing the plant there. One bond of $10,000
is to guarantee that the streets will be left in as

good condition as found and that the plant will be
completed, with 3,000 subscribers, by December 31st.

Another bond, of the same amount, is given to pro-
tect the city from suits for injury to persons while
the plant is being constructed, and the third, for

$7,500, is to guarantee that the pavements will al-

ways be kept in repair in case changes of any kind
are made after the work has been completed.
The Bainbridge Telephone company, Bainbridge,

has been completed and put in operation.

Miss Anna Gettins, chief operator in the Central
Union office at Youngstown, has been offered the
position of superintendent of exchanges in Ohio.
She began with the company as an operator 12 years
ago, and has developed a business talent that is

commendable.
Frank J. Baber of Hamilton has invented a re-

ceiver which is to be fastened to the wall, instead of
held in the hand. A slight pressure with the ear
opens the current and calls the central office, and
when the pressure is relieved the current is closed.
It is so arranged that it may be raised or lowered
to suit various heights.

The Citizens' Telephone company of Xenia will

put in an exchange at Yellow Springs.
The Citizens' Telephone company of Columbus

will shortly issue one of the most handsome di-

rectories ever gotten out. A large number of names
have been added since the last one was issued.

S. C. Thayer, formerly manager of the Colum-
biana County Telephone company, and later with
the Long-distance Telephone company of Elmyra.
N. Y., has resigned his position to become manager
of the Bradford County Telephone company, with
headquarters at Tonawanda, N. Y.
The Mansfield Telephone company is making

good progress with the work of construction. The
subway has been completed and the work on the pole
construction is being pushed forward, as is also the

construction of the country lines. O. M. C.

Telephone News from the Northwest.

The telephone exchange at Faulkton, S. D., has

been sold to Fremont Young and J. H. Hayes of

that place.

The Police Board of St. Paul is arranging for the

removal of all dead wires, belonging to telephone

and telegraph companies, and also the removal of

all unnecessary poles. Both are regarded as a men-
ace to the lives of the public.

A telephone line is being built between Hamburg
and Green Isle, Minn.
The Baldwin (Wis.) Telephone company has let

the contract to build a line to Martell.

C. E. Leslie has bought the telephone line running

between Carrington, Harvey, Fessenden, N. D., and

other towns along the Soo Line.

William Gallagher has been granted a franchise

for a local exchange for Ely, Minn.
The new telephone exchange for Dawson, Minn.,

has been completed and put in operation. It starts

with about 50 subscribers.

The Fairmont Telephone company of Fairmont,

Minn., is preparing to furnish rural telephone serv-

ice.

The Union Telephone company is building a line

from Dodgeville, Wis., to Jonesdale. The line will

be extended as far as Blanchardville.

The Central Telephone company of Rockwell City,

Iowa, has filed articles of incorporation, with $50,000

capital stock.

The Automatic Telephone company at Seattle.

Wash., has $160,000 worth of wire and cable en

route. Switchboards are in process of manufacture

which will have an ultimate capacity of 12,000 con-

nections. Between 250,000 and 300,000 linear feet

of conduit are ordered. The company is placing

about 1,200 poles a month. A two-story and base-

ment exchange building is planned, and work will

be started soon. The company now has over 400

instruments in operation, this being 100 over the

required number named in the franchise. R.

Southwestern Telephone Developments.

Successful Independent telephone exchanges are

in operation in Waco, San Antonio, Houston, Bryan,

Abilene, Palestine, Huntsville, Georgetown, Corsi-

cana and a large number of the smaller towns, while

exchanges arc being built in Austin, Temple, Belton,

Taylor, Tyler and Beaumont. Toll lines are being

rapidly built to connect these towns and a number
of smaller points, the contracts having been let for

about 2,350 miles of copper toll lines. Franchises

have been granted in Cleburne and Waxahachie, and

work will soon begin there, while franchises are

now pending in the only other two larger cities of

Texas, viz., Dallas and Fort Worth. A majority

of ihcsc franchises have been granted to J. E. Boyn-

ton nid J. B. Earle of Waco, to whom is largely

due the development of the telephone field in Texas.

In Oklahoma the Arkansas Valley Telephone com-
pany, of which John M. Noble is president, and

I D, Nims of Roff, I. T., is vice-president, has ti
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exchanges and 756 miles of toll lines, covering thi

thickly settled portion of th;it territory, while the

Hell company lias only three exchanges in Oklahoma,
none of which has as many as 100 telephones in

operation. There are smaller exchanges owned by

individuals in almost every important town in I In-

Indian Territory, while the Hell company has ""

lines in this vicinity. The close commercial rela-

tions existing between Texas and these territories

suggests and demonstrates the necessity for tin- In-

dependent telephone association that has recently

heen formed.

Indiana Telephone Items.

Two new telephone companies were incorporated

during the last week. One is the Paoli, Unionville

and English Telephone company, a concern with

,1 1 apitai of $1,000. The other company is the Clear-

mont Telephone company, with a capital ofjfio.ooo.

The board of directors is headed by H. F. Long.

This company will construct and operate a telephone

plant at Clearinont, and the former an exchange at

Paoli, the line to connect Unionville and English.

The Central Union Telephone company has com-

pleted an exchange with 30 telephones in Southport,

a country village, 12 miles south of Indianapolis.

This is regarded as a good strike, since Southport

i- becoming quite a suburban town, with trolley

connection with Indianapolis. Two companies were

liter the privilege. The Central Union made a

proposition to give the Southport people telephone

service for $1.50 a month, if they would put up the

poles and the* wire, or $2 a month, the company
to furnish the whole equipment. The latter propo-

sition was accepted, and the company's equipment is

first class in every respect. The patrons have free

connection with Indianapolis telephones, or with any

in the county.
The second annual convention of the Independent

Telephone Association of Southern Indiana will be

held August 1st, and 2d, at New Albany. A large

attendance of delegates is anticipated and an inter-

esting programme prepared. Anyone engaged in the

manufacture of switchboards, or telephones, or any
corporation or individual engaged in the operation

of an Independent telephone plant may become a

member of the association. Papers will be read by

M. R. Coleman of Louisville, who is constructing

the Independent system in that city, George Bor-

gerding and Superintendent Frank Beaucond of the

Home Telephone company of New Albany.

The Central UJnion Telephone company has adopted
and put in force a new telephone rate for the In-

dianapolis district. Both the meter service and the

six-party residence service have been abolished, and
in lieu the company offers a 10-party-line residence

service, five on each side of the circuit, semi-selective

signal, $1 a month: business, $1.50 a month. This
is a reduction on both these classes of service.

The telephone toll line of the Strauss telephone

system, which covers all Northern Indiana, was
completed front Warsaw to Wabash on July 25th.

This fills in a gap that has existed for some time,

anil renders possible long-distance communication
from Indianapolis to the northern state line by the

Independent company's direct lines. F.

Telephoning Over a High-potential Cir-
cuit.

During the experimental work which preceded
the commercial delivery of power into Oakland.
Cal., over the 142-mile transmission line of the Bay
Counties Power company, the high-tension wires
were used for telephoning between the power house
at Colgate and Oakland. At first the transformers
were cut off from the two line wires that were used,
hut afterward the telephoning was accomplished over
the wires with the transformers left in circuit and
with the same facility as though it was an exclusive
line. This is explained by the fact that the self-

induction of the high-tension side (40,000 volts) of

the transformers was ample to prevent the short-
circuiting when used in telephoning.

EXTENSIONS AND IMPROVEMENTS.
A line is being constructed between Tuskogec and

Union Springs, Ala., by the Bee Telephone com-
pany.

The Northern Neck Telephone company of Fred-
ricksbttrg, Va., will extend its line to Kinsale and
other points.

A telephone system will be constructed from Chat-
tanooga, Tenn., to Rome, Ga., by the American
Telephone company.

The Interstate Telephone and Telegraph company
will install a new switchboard of 1,200 drops' ca-
pacity, at Raleigh, N. C.

The Maryland Telephone and 'Telegraph company
has been granted a franchise to erect poles and
string wire in Elklon. Md.

An extension of line will be made by the 'Texas
Telegraph and 'Telephone company from Kemp to
Nacogdoches and Beaumont. Texas.

The construction of a long-distance telephone line

between Houston and Galveston, Texas, is brine
arranged for by the Texas Construction company,

Indiana Mutual Telephone Association.

Ilr annual convention of the Indiana Mutual
Telephone ' ociatiori wa held on July 29th ami
30th at Lafayette, Ind. The convention proved to

be a very successful one in every respect, over 200

telephone men being in attendance. Ohio ami Illi-

nois telephone interests, as well as those of Indiana.

were represented Louis C. Walker, cx-judgi

the Indianapolis Superior Conn, prc-cnted .a very

interesting paper, taking as his subject "Tin- 1

Hell Monopoly ll Lived Unloved and I lied In
mourned." Papers were also read by George W.
Beers of Fori Wayne, Ind., on "Independent Toll

Lines" and by George P. Haywood of Lafa

Ind., on "Our Friends the Enemy." "'The Co-opera-
tion of Independent Telephone Companies," was a

subject for general discussion, and was opened by

C. A. Reeves of Plymouth, Ind. Many valuable

suggestions were made and the convention a- a

whole proved to be the most interesting and in-

structive of any held by the association. The Ster-

ling Electric company of Lafayette took charge of the

entertainment of the delegates and visitors to the con-

vention.

GENERAL TELEPHONE NEWS.
The newr London (England) telephone system is

Hearing completion, and the postmaster-general of

the British government hopes to be able to begin
the connection of subscribers with the central ex-

change and some others early in October.

The Bell Telephone company is said to be making
arrangements to try an experiment with the Mar-
coni system of wireless telegraphy in the city of

Kingston, Ont. One of the instruments will be

placed on Garden Island and the other in Kingston.

It has been announced that in August the British

Postoffice will introduce a telephone rate in Lon-
don, by which full service can be secured at from
one to two cents a message. Anyone with a tele-

phone at home will be free to go into a postoffice

anywhere and communicate with his family, a plan
that will save writing or telegraphing.

The Brockton (Mass.) Board of Aldermen has
passed an order by which the Massachusetts Tele-
phone and Telegraph company's construction time
for that city has been extended from 12 months to

2% years. The company has done practically nothing
on its Brockton plant for many months and Mayor
Coulter has declared his opposition to the extension,

but the city solicitor says he has no right to use the

veto power in the matter.

The Seaboard Telegraph and Telephone company
of New York city was incorporated on May 5,

1899, with $50,000 capital. On May 17th of that

year it bought, at foreclosure sale, the line of the
Long Island Telegraph company. The Seaboard
company proposes, in connection with the South
Side Telephone company, to extend the lines of the
latter company through all parts of Nassau and
Suffolk counties and to reach every village. Its

object in putting its lines in Queens in repair, it says,

is to connect its Long Island system with Independ-
ent telephone lines in Brooklyn and other parts of
the county.

NEW COMPANIES.
The Cherokee Telephone company has been char-

tered at Murphy, N. C.

The Independent Home Telephone company has
been incorporated at Goose Creek, \V. Va.. with a

capital slock of $5,000.

A. J. Fuller. W. T. Stovail, J. F. Brown and others
have chartered the Jameson I Mo. I Telephone com-
pany, with a capital stock of $3,500.

The Beaumont (Texas) Telephone company has
been incorporated with a capital stock of $60,000, by
W. II. Aldridge, S. 11. Van Wormer and J. K. Duffy.

Charles S. Lytic. W. E. Johnson. William Bevens
and others have incorporated the Charles S. Lytic
'Telephone company at Maysville. Mo., with a capi-
tal stock of $5,000.

W. G. Braricn, James L. Langford, James W.
Barrick and Guy Huffman have incorporated the

Peninsular Telephone company at Tampa, Fla., with
a capital stock of $300,000.

MANUFACTURERS AND DEALERS.
George B. Pratt, Buffalo, N. Y.. manager of the

eastern sales department of the Eureka Electric
company, is calling the attention of Independent
telephone users in his territory to his business by
means of a uniquely worded circular, entitled "Two
\\ aj of Putting It."

'Tin- Globe Automatic Telephone company of Chi-
cago announces thai il has recently completed an
exchange al George, Iowa, and that it has ,.

under construction, while its orders are coining in

rapidly. Actual users of the Globe automatic tele-

phone system speak very highly of its operation
Tile company claims tint "as an investment even in

a sniujr exchange there is no system that will com
pare with ours as a dividend payer."

Varied Uses of Electricity at the Pan-
American Exposition.

Sue! tennial Exhib
World'., Columbian Exposition and tin P

made
No matter .it of time
Moderation, the ;, lemon-

st rated is usually of great interest, especially

pictures how humanity is adaptil

new methods and new prn

probable that in, factor has been greater than elec-

tricity in bringing about the changes thai

taken place within a few ycai . the indus-
trial and social worlds. It may seem odd to speak
of electricity as a social factor, but the fact is the
current has in many ways added to the luxnr
the social world.

The world is called to view in Buffalo an c

lion at which electricity is king, for high above all

oilier notable features, surpassing every other feature
in magnitude, the electrical brilliancy stands out as
the crowning glory of man's application of a bounte-
ous supply of electric energy. Turn where you will

at the Pan-American Exposition, you arc made
aware of the presence of electric power. In the
ernment building electricity circulates the salt water
for the fishes by means of a motor-driven pump.
It provides air for the fishes by driving the air

compressor, and it also keeps the water at a certain

temperature by running an ammonia compr
It operates the coining press for the Treasury De-
partment, and it also runs the autoscopes. It prints

the Weather Bureau reports by driving the pi

and it also operates the Patent Office models. It

is employed to drop the time ball at noon each day.
recording the exact lime. It runs the X-ray appa-
ratus, and it operates the motors of the big guns
of the Ordnance Department. It lights the build-
ings, giving glory to the scene when darkness falls.

In the Electricity building it operates the motor
end of the telephone systems, and it charges the

storage batteries of the same installations. It runs
the phonographs, and it compresses carbonic-acid

gas for the soda fountains. It operates the different

features of the electrical exhibits, including the

General Electric series alternating-arc lamps, aud
the Westinghouse display of Xernst lamps in the

dome of the building. It gives life to the electric

signs, and through the sign on the interior of the

east wall of the Electricity building, it constantly

talks to visitors, as change after change is made in

the lettering of the remarkable sign there exhibited.

High up on the Electric Tower. 360 feet above the

ground, it is used to operate the big searchlight there

installed. It operates the fountain projector lamps
for the water display, and it drives a motor that

operates a pump that sends water up into the tower
restaurants. It operates the elevators that carry-

people up in the tower. In the Machinery building

it shakes grates, weaves silk, drives lathes ami iron-

cutting machines, and it operates blowers and pumps.
In the Horticulture building it provides refrig

lion for preserving lite fruits. In all the beautiful

buildings it is present, right on tap, ready to re-

spond immediately to the throwing oi the switches,

it is the very life oi the exposition, for turn wdtere

you will, go where you may. you will find pleasing

evidences of its iireser.ee.

On the Grand Canal electricity operates the

launches that have proved such a delight to all. while

the automobiles used for mail and ambulance serv-

ice are bin another gratifying demonstration of its

power and presence. 'Turn to the Midway, and
find that there has never been an exposition where
so much current was used by conccssionail

producing effects that are realistic, illusionary and
startling.

In the "Trip to the Moon" it is electricity that

sets the wings of the giant air ship in motion and
produces the breezes .luring its aerial Right. It

permits the introduction of thunder and lightning

effects, with startling reality. In the "House Up-
side Down" it tones the lighting, permitting the

many marvelous illusions where rational judgment
is overturned. There are numerous other

where electricity plays important parts, giving new
interest to lions. Thus
its wonderful pliability, and gives remarkable effi-

ciency wherever applied.

In the electrical spectacular production. "The
Land dnight Sim. or a Trip 10 Dawson

>f realism is reached, through the

1 electricity. In this attraction there is an

effort to reproduce the natural phenomenon of the

aurora borealis, or northern lights, and this has

so successfully accomplished that it is more or less

startling. The "Trip" carries one through storms.

on both land and sea. to the

moving pie ipcratcd electrically. .
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The akouphone is a peculiar apparatus designed to

enable the deaf to hear, while the akoulalion is for

the service of the deaf and dumb, and is intended

to be a great aid in making them hear and to aid

them in perfecting their speech. Both of these new

inventions are shown in the Electricity building, in

a booth adjoining that of the Western Electrician.

An electric battery aids in the service they render,

and they are to be noted among the new electrical

features of the present time.

In the feeble-current-carrying art, as well as in

the heavy-current-carrying art, the Pan-American

Exposition shows a most gratifying development and

progress since the World's Columbian Exposition.

In telephony, telegraphy and the kindred arts the

development has been remarkable, while in the gen-

eration, transmission and application of electricity

for light, heat and power purposes, the world has

made great strides.

The telephone exhibit of the Pan-American Ex-

position is the very best ever arranged. It is re-

markable in many features, portraying, as it does,

the wonderful advancement made in a field only

about 25 years old. The telephone service about

the grounds of the Pan-American Exposition bears

evidence of the perfection that has taken place since

the Chicago fair. The apparatus exhibited is su-

perior in every particular, and it speaks well for the

industry that it should be able to make this most

commendable showing. Since the World's Fair the

notable change in the telephone systems is the pas-

sage of the individual battery and the adoption of

the common battery or central-energy system. The

life, the vigor and enterprise brought to the field

of telephony by the Independent companies is every-

where apparent, but at no place more so than at

the Pan-American Exposition. The telephone trans-

mitter of the present day is remarkably acute, while

the automatic systems show great efficiency and

afford a remarkable service, all features of which

are cleverly shown at the exposition.

One has only to make a trip through the Elec-

tricity building to learn the advancement made in

the construction of phonographs. In the develop-

ment of the reproduction there has been marked

improvement very recently made, the new type of

standard records recently patented by Edison giving

extra fine reproductions. The material used is

tougher, and therefore more lasting, while they are

not so susceptible to atmospheric changes.

The feat of signaling between the Electric Tower

of the Pan-American Exposition grounds and the

high tower at Niagara Falls was successfully per-

formed, demonstrating that searchlights have a valu-

able and proper place in their field. The develop-

ment in signaling apparatus for police, fire and other

purposes at the Pan-American shows marked ad-

vance over former expositions.

There was no automobile mail and ambulance serv-

ice at the World's Fair, but the adoption of this

service for the Pan-American shows its utility for

purposes of transportation on finished grounds. In

the storage-battery field the Pan-American Exposi-

tion shows four different types.

In the application of electricity for lighting the

improvements have been many and exceedingly val-

uable. It is notable for its truly wonderful beauty.

while the fact that it copies no ancient style or form
demonstrates that it is in eveFy way a twentieth-

century creation, which will make memorable the

original genius of Luther Stieringer and the con-

structive ability of Henry Rustin. This is the

largest and grandest electrical illumination realized,

and in many ways it is thoroughly distinctive. The
development in arc lamps has been notable, the series

alternating-arc service in the Electricity building

being especially worthy of attention. The Nernst

lamp is an improvement in another direction, while

the acetylene burner signifies the benefits derived

from a product of the electric furnace.

The use of electricity for heat and the decomposi-

tion of materials into other forms, more particularly

those in electrochemistry, is shown extensively at

the Pan-American Exposition, in many products of

absolute purity. Some of these are found in the

Machinery building, while others are in the Mines
building.

The exposition affords a grand display of the

adaptability of electricity for power purposes, as has

to a slight extent been outlined above. The power
is derived from a source 25 miles distant at Niagara
Falls, and after transmission it is utilized in many
ways at the exposition. The use of electricity for

power purposes has inspired developments of water-
's and the creation of steam-generating plants.

This has led to the manufacture of machines and
apparatus, the extent of which can best be judged
by an inspection of the exhibits in the Electricity

building. It has led to the building of transformers
of large size and high efficiency, while the manufac-
ture of switchboard apparatus has been carried
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along lines that have met every requirement of

service. The stimulating effects of the electrical art

have been far reaching, and skilled hands in many
plants have been called upon to design beautiful

fixtures and glass as a part of the lighting equip-

ment of homes, offices and large institutions. How
well all the requirements have been met is well told

in the story that unfolds as the Pan-American Ex-
position is viewed. A careful observer will find

that he is in a wonderland when at the exposition,

and he will marvel at what is there to behold—crea-

tions actuated and inspired by the progress electricity

has wrought within a very few years.
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has blown. This is a mechanical feature, and does
not expose any electrically connected parts. The
Goodman fuse plug and block is protected by pat-
ent applications, which cover the high-potential fuse
and all important features of the entire system, in-

cluding the "telltale" device.

The Goodman Fuse Plug and Base.

The electrical trade, especially those purchasing
and using individual cut-out blocks and fuses, is

doubtless by this time familiar with the report is-

sued by the special committee of the Underwriters*
National Electrical association at Boston, Mass., on
April 30th on standard switches and fuse blocks.

This committee was appointed to develop specifica-

tions for individual cut-out blocks and fuses. The
action was due to the fact that cut-out blocks which
are decidedly unsafe are still being used in large
quantities in some sections of the country.

It will be of interest to those anxious to conform

GOODMAN FUSE PLUG AND BASE.

with the Underwriters' suggestions to know that

W. R. Goodman, manager of the Chicago Fuse
Wire and Manufacturing company of Chicago, has
designed a new style of fuse plug and base of the

advanced type and strictly in accordance with the
suggested specifications recommended by the com-
mittee of the underwriters. The accompanying il-

lustration shows the general appearance of the Good-
man plug and base, which are made from the finest

grade of porcelain. The mountings are of the latest

approved type and very substantial. This new de-
vice is made in sizes suitable for currents of from

Electric Machinery Company's Alter-
nator.

With the rapidly increasing use of alternating cur-
rent for interior and street lighting and for power
transmission from distant waterfalls, comes a rap-
idly increasing demand for a simple and reliable

alternating-current generator. The Electric Ma-
chinery company of Minneapolis, Minn., has devel-
oped a line of alternators to supply this demand.
The company has had this line of generators on the
market for some time and has been constantly im-
proving upon them in details of design and con-
struction. The type is not new, being the well-
known inductor type, but the machines have been
brought to a degree of perfection which it is believed
exceeds anything now on the market.
One great objection formerly held against this

type of alternator was the end thrust of the rotating
member, due to the "solenoid-like" action of the
field coil. This fault has been thoroughly overcome
in this line of machines, in a strictly scientific manner
and without sacrificing simplicity or any other good
quality. No auxiliary devices of any sort are used
to prevent this end thrust, the result being accom-
plished by correct proportioning in the design.
These machines are said to have the following-

mentioned characteristics : No moving wire on
either field or armature coils ; a single wreath
of armature coils; a single steel rotating mem-
ber, carrying one set of polar projections; rect-

angular-shaped armature coils, with rounded corners,
which is the simplest form of coil to repair in case
of damage by lightning or other accident; entire
absence of all moving electrical contacts, such as

brushes, or slip rings ; a single field coil, which is

exceedingly unlikely to be damaged, and which is

easily repaired in case of damage, and extraordinary
rigidity of frame, due to short distance between
bearings.

The inherent regulation of these machines is the
same as that of the revolving-field type of alternator,

which has displaced compound alternators so much
recently. The excitation is accomplished by con-
necting the field terminals to any source of direct

ELECTRIC MACHINERY COM FAN YS ALTERNATOR.

10 amperes to 100 amperes on circuits operated at

125 and 250 volts.

For 125 volts the plug is fused with the ordinary
fuse wire of correct carrying capacity. For 250
volts a specially made fuse is used, fitting the same
plug, which combines the advantages of the best en-
closed fuses, besides being placed in a strong porce-
lain receptacle. The Goodman plug and block, car-

rying 100 amperes at 250 volts, measures only six

inches in length and 2% inches in width.
A "telltale" button projects through the plug,

which indicates positively whether or not the fuse

current at no volts and regulating with a rheostat.

Where no other source of exciting current is avail-

able, a small exciter is furnished, which is belted

to the alternator shaft. The energy required to ex-
cite these alternators is less than one per cent, of

the capacity of the alternators. A recent test of a

90-kilowatt alternator at 2,200 volts under load of
100 kilowatts, showed exciting watts equal to 0.67

of one per cent, of the load on the machine.
The accompanying illustrations show the assem-

bled generator, the rotating member, and the station-

ary field coil. Tiie machines are divided on a hor-
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izontal plane througli the shaft center, the upper

half being lifted away in case repairs arc needed.

The upper half of the frame carries the upper half

of the armature and the corresponding armature

coils.

These machines are built for 133 or 60 cycles per

second, and single or two-phase, in sizes from 25

kilowatts to 250 kilowatts. The standard machines

arc wound for 1,100 or 2,200 volts primary., and

machines of either voltage may be provided with a

subsidiary armature winding for local lighting at

any standard voltage, usually no to 220 volts, ar-

ranged for distribution by either the two or three-

wire methods. The practicability of subsidiary wind-

ing for station or adjacent property lighting is at

once apparent, both from the point of economy and

safety, as the use and cost of transformers for short-

range lighting are dispensed with, and the point

gained that the station is not plunged in darkness.

with the customary confusion, in case of the opening

of the primary circuit in fuse, circuit-breaker or

elsewhere.
These machines are especially adapted for plants

of moderate size, where it is impossible to employ

in winter, with snow on the ground. Even
in the case of a balloon ascent, a new complication

might conceivably be introduced by a proper charge

of the balloon itself, but the author made sure against

that by bringing the inflated balloon into the neigh-

borhood of the electrometer, which showed no dis-

turbance in consequence. The general observation

made was that as the altitude increased the ratio

between the rates of discharge of negative and posi-

tive electrification became more and more like unity.

and at the same time both rates of discharge showed
a notable increase. But the excess of positive over

negative ions may often be felt at altitudes as great

as 8,000 feet.

Mundy-Gray Submarine Signal System
to Be Tested.

The United States government has granted the

Submarine Signal company of Boston permission to

erect a cable house on Egg Rock. The company
will establish a system of submarine signaling by

which vessels coming into Boston harbor may de-

termine their position when within 10 or 12 miles

from shore, and thus escape the

danger of too nearly approach-

ing the shoals and ledges at

the entrance to the harbor. The
company has also received per-

mission to erect a cable house
on Minot's Ledge. If the sys-

tem proves successful, a series

of stations will be erected at

distances of 10 miles or there-

abouts, along the entire Atlantic

coast of the United States.

The system was invented by

Arthur J. Mundy. an electrician

Annual Report of the Chicago Union
Traction Company.

The net income on the stock of the Chicago

Union Traction company in the year ended June 30th

was $158,575, according to the reports presented at

the annual meeting of the stockholders, which was

held on July 23d. This amount, compared with the

$6o4.t>7S. net income of the preceding
;

a decrease of $445,500. The very poor showing

made in the fiscal year just ended is attributed to

the competition of the Northwestern Elevated Rail-

road company and the loss in operation of the Chi-

cago Consolidated Traction company. The estimated

loss in passengers to the Northwestern elevated

was 17,089,522, being equal to a gross income of

$854,476. The traffic of the Chicago Union Traction

company is now, however, showing an increase over

the corresponding period of last year, due mainly

to its West Side lines.

At the annual meeting the statement of earnings

and expenses for the year was presented by the

auditor, and a comparison made with the figures

for the preceding year. The following table shows
the comparison of totals for the two years:

1901. 1900. Decrease.

Earnings $7,239,139 J7.177-398 JI88.259

Operating expenses 3.942.194 3.76i.797 •180.397

Net earnings 3.346.945 3.~t5.6o: 368.656

Oherincome 869.670 868.350 »t.32o

Gtossincotne 4.2:6.615 4583-95>
Fixed charges 4.058.040 3.979.876

Net income 158.575 604.075 4455°°
Dividends 150.000 600.000 450.000

Snrplus 8.575 <.°75 V5°°
•Increase.

The additions to the property of the company and

Field Coil, Edge and Sid

highly skilled operators, such as would be required

with the more complicated types of machines.

The machines are handsome in design, of fine

finish, incorporate the highest grade of workmanship,

and in efficiency and inherent regulation are asserted

to be unsurpassed. The manufacturer states that

the placing of all of the armature coils in a single

wreath and the surrounding of every armature pole

with an armature coil, produce better combined effi-

ciency and regulation, and a more correct form of

current wave than any other construction. To these

features are united in this machine, simplicity, ac-

cessibility and durability, making a practical and re-

liable machine in service, and adapted to the re-

quirements of lighting and power transmission duty,

where constant readiness for service is of paramount

consideration. Accidents to revolving armatures are

nf frequent occurrence, while inductor alternators

are seldom troubled with breakdowns.

Plans for the Carnegie Technical Insti-

tute.

An advisory committee of educators appointed to

assist in the preparation of preliminary plans for

the Carnegie Technical Institute in Pittsburg has

recently made its report. The committee, which

consists of Robert H. Thurston, Victor C. Alderson,

Thomas Gray and J. B. Johnson, recommends the

establishment of a Carnegie Technical College, a

Carnegie High School and Carnegie artisan day

and evening classes. The technical college is to be

a high-grade technical institution and is to include

instruction in mechanical, electrical, civil, chemical,

electrochemical, marine, railway and sanitary engi-

neering, mining engineering and metallurgy, archi-

tecture and commerce and transportation. The tech-

nical high school is to include technical and practical

studies, while the day and evening classes are pro-

posed for the benefit of those unable to take ad-

vantage <! the more complete courses in the high

school.

Electric Dissipation at HiKh Altitudes.

The presence of ions in the air was suggested by

the phenomena of photo-electric discbarges observed

by Elstcr and Geitel. and has been explained on

the basis of the ultra-violet rays in sunlight. Ob-
servations made on mountain tops arc complicated

by the increased electric density inseparable from

points and eminences, and these comnlications can

1 tily he removed by measurements made in balloons.

H. Ebert, says the Annalen der Physik. undertook
two balloon ascents for the purpose of determining

the conductivity of air at high altitudes. One of

them was undertaken in the hot summer, and the

ELECTRIC MACHINERY COMPANY'S ALTERNATOR.

of Boston, and was perfected by the late Pro-

fessor Elisha Gray. Bells are suspended from

buoys 10 or 12 miles apart and operated elec-

trically by cables from shore. Power is furnished

by small dynamos driven by gasoline engines. The
bells can be heard a dozen miles through receivers

placed on the sides of the vessel. It is intended to

have each bell ring a number and to issue charts

giving the positions of the bells. The position of a

ship may also be determined by noting the intervals

between the sounds from two or more bells. The
company will begin work on the Egg Rock station

early in August.
The company was organized in Waterville, Maine,

July 20th. with Henry M. Whitney, the Boston mil-

lionaire ship and mineowner, who is at the head of

the great gas and coke company in Everett, and was
formerly president of the Boston elevated road.

as president. J. M. Millet of Boston is vice-presi-

dent and general manager ; A. J. Mundy of Boston

is treasurer, and these three, with Sir William Van
Home, president of the Canadian Pacific Railway
companv, H. W. Chaplin. Harry Burnett, Thomas
Allen. W. C. Forbes and H. M. Soule of Boston

are directors. The company has a capital of $1,000.-

000: The general offices will be in Boston. H. M.
Whitney intends to equip the Dominion line steam

ers with the invention.

General Electric Plant in Italy.

From official sources it is learned that the Cic

d'Elcctricte Thomson-Houston de la Mediterranee.

owing to the rapid growth of its business in Italy,

is about to erect large factories in Milan. This is

a company (formed in Belgium, but with main offi-

ces in Paris, an offspring of the Thomson-Houston
I national company of New York) operating in

the Mediterranean countries—Italy. Spain. Egypt and

Greece—and exploiting electrical machinery, appa-

ratus and material under the patents of the General

Electric companv of America, the latter holding a

large interest. The company will manufacture elec-

trical machinery and apparatus to supply the de-

mands of the above named Mediterranean countries:

and this decision to erect large factories in Milan
necessitates forming an Italian company, the parties

interested being the same as in the present organ-

ization. The offices of the Italian agency of the

Mediterranean company have been located in Milan
for some years, and the main offices of the new-

company will be in that city. The proposed factory

will involve the expenditure nf about SSVio.ooo during
the next three years in buildings and cquipi

The greater part of this sum will be invested in

United Stales machines, tools and fixtures, since it

is intended to erect a thoroughly modem plant: in

other words, one on American hues

Rotating Member.

accredited to construction, real estate and equipment

accounts is as follows

:

Engineering and superintendence S 9t5-°°

Track construction 5°-959-6l

Electric line construction 59-°53-33

Land 21.563-99

Buildings 125.S46.20

New engines and machinery for power bouses 124.S96.55

Sbop machinery 1.54264

Newcars 129.64S.91

Electric equipment for cars 129.632.0S

New coal cars 3-246.95

Other property accounts... * 400.00

Reconstruction iio.°32 51

Total S7«

In his report to the stockholders of the company,

President John M. Roach said in part

:

"The physical condition of the company is better

than at any time heretofore. During the year 50

large double-truck box cars and 15 large double-

truck open cars, of the most modern types, have

been added to our rolling-stock equipment. Several

miles of track have been extended into new terri-

tory- A large amount of reconstruction of track

and roadbed has been accomplished, so that to-day

our right-of-way shows a decided improvement oyer

conditions existing last year. Among the economics

effected during the year were the consolidate

the car shops and storehouses, the centralizati

North Side electric cars in a newly constructed oar

house of almost unlimited capacity, and the di:

by lease, of all unused real estate upon a self-sus-

taining basis. We have also thoroughly overhauled

our electric power houses and installed new ma-
chinery, which has resulted in a large saving in

the cost of production of power and a marked in-

crease in the efficiency of the several plants."

The old directors were re-elected, as follows

:

R \ C. Smith. P. A. B. Widener, Jesse Spalding.

Charles L. Hutchinson. Tames H. Eck<

IS, John M. Roach. Walter II \\ ils >n. C K G
Billings, William Dickinson and John V. Clarke.

The board of directors met on July 25th and re-

elected all the officers for another vcar. The officers

I are: President, John M Roach; vice-presi-

dents, Waiter H. Wilson of nd R. A C
Smith of New York: treasurer, James IT. Eckels:

secretary and assistant treasurer. Markham B. Orde;
general counsel. W. W. Gnrley : general attorney.

John \ Rose; auditor. F. E. Smith: chairman of

the board of directors. Jesse Spalding.

The Louisville (Ky.) Anchorage and Fcwc.
ley Electric Railway company has completed arrange-

ments with eastern and western capita/

-

S1S.000.000 of 40-year, five per cent, gold

The pui he company is to "gridiron" a con-

siderable pnriion -^i Kentucky with a system of intcr-

nrhan electric railways
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CORRESPONDENCE.
New York Notes.

New York, July 27.—A new scheme is about to

be put into operation by the Brooklyn Rapid Transit

company for quick repairs on its various lines. 1 he

breaking of wires and accidents to the motors of

the cars cause most of the delays on the Brooklyn

trolley roads and very often the repair wagons are

a long time in reaching the scene of the accident

on account of the distance that must be traveled.

The company now proposes to overcome this diffi-

culty by establishing emergency stations in various

parts of the borough. Plans for the stations have

already been approved bv President Greatsinger, and

the first one will be erected in Flushing avenue, be-

tween Nostrand and Marcy avenues.

\ hearing on the application of the Union Kail-

way company to build an electric railway over Ma-

comb's Dam bridge was held in the City Hall before

the joint committee on railways. About 1,200 men

and "women from Fordham, Morrisama and other

outlying districts in the Borough of the Bronx ap-

peared before the committee to convince it that the

taxpayers of the upper district wanted the Union

Railway company's application granted. The appli-

cation is for a franchise allowing the company to

extend its tracks across the Macomb's Dam bridge,

along the One-hundred-and-fifty-fifth street viaduct

to the stations of the West Side elevated railroad

and to the Putnam branch of the New York Cen-

tral and Hudson River railroad. The hearing closed

after remarks were heard from a number of people,

favoring the granting of a franchise.

Considerable alarm has been experienced by vari-

ous contractors in this city as to. the possible effect

of the steel strike upon the building, railway and

labor interests in this vicinity. At the office of J. B.

McDonald, general contractor for the rapid-transit

subway, it was said that enough structural iron and

steel was on hand to last a year.

Permission has been granted to the Rapid Transit

Commission to extend the tunnel beneath Battery

Park. This right has been bitterly opposed by many
persons.

Shortly after the accident to the Brooklyn bridge

on Fridav morning, in which a dozen or more sus-

pension rods broke in consequence of the great strain,

orders were issued that cars in crossing the bridge

were to keep 200 feet apart. This amounted to

the curtailing of the regular service by at least one-

half. The old service of running the cars 102 feet

apart was resumed late Friday evening, however.

According to the figures of the Brooklyn Rapid

Transit company, 235 of its trolley cars and 45 of

the Coney Island and Brooklyn Railroad company
were going over the bridge every hour. M. L. G.

New England News,
Boston, July 26.—The state railroad commissioners

have under consideration petitions from the Lynn and

Boston Street Railway company, asking for an issue

of bonds amounting to $554,000, with which to bond

its floating debt; the Milford, Attleboro and Woon-
socket Street Railway company, asking permission

to increase its floating debt to the extent of $65,000

;

the Lexington and Boston and the Woburn and
Boston Street Railway companies, asking permission

to consolidate; the Bristol County Street Railway
company, asking for an issue of additional stock

amounting to $80,000, making its total capital $200,-

000; and the Providence and Fall River Street Rail-

way company, asking for a reduction of its capital

stock from $200,000 to $165,000, and requesting an

issue of first-mortgage bonds, amounting to $165,000,

the proceeds to be used for new equipment and real

estate. The Bristol County company wants money
for necessary construction. Citizens of Woburn ob-

ject to the consolidation of the Lexington and Bos-

ton and Woburn and Boston companies, unless they

will make the fare five cents between Boston and
Woburn.

#

The Cheshire Electric Railway company, whose
charter has been absorbed by the Connecticut Rail-

way and Lighting company, has applied to Judge
Gager, in the Connecticut Superior Court, asking
permission to construct a trolley line from Water-
bury, through Prospect. Cheshire, and Hampden to

Mount Carmel, where it proposes to connect with
the New Haven street-railway ' system. The pro-

line would be about 30 miles long. As it forms
a parallel to branches of the Xew York, New Haven
and Hartford railroad, it is expected that there will

be a strong opposition to thi proposed line. Judge
Roraback has decreed that public necessity and con-
venience require the extension of the Connecticut
Railway and Lighting company's lines north from

ma to Seymour, which will fill in the continu-
ous line from Waterbury to Stamford, with the ex-
ception of a short stretch from Seymour to Nauga-
tuck. Judge Roraback has also authorized the ex-

1 to Watertown of the Oakville line of the
Water'
The pany has or-

ganized by electii officers:

President, F. S. ' Mass. : vice-

president. E. F
clerk and treasurer, J of Gardner.

1 ' '] and
George R. The sale

of the tired and men will
''.. which i-- to run lo the top of

Mount Wachusctt. a part of the rvation.
The 1

grade wiil permit, and cable above that, 'the charter

will expire on the first of next July, if the road is

not finished by that time. The last Legislature
appropriated $25,000 for the improvement of the

mountain, and it is expected that it will become a

popular resort.

Commander Kelly of the United States Navy is

at Nantucket, perfecting arrangements for the in-

stallation of the Marconi system of wireless teleg-

raphy between that island and the south shore light-

ship. The spars, which are to be 160 feet high,

have been ordered. Commander Kelly says that the

system will be in working order within two weeks.
On July 18th lightning burned out two submarine

cables at Newburyport, Mass., causing delay on two
electric railways and breaking the electric-light cir-

cuit to Plum Island, so that the theater and pavilion

there were in darkness. The fire-alarm circuits were
also affected and many telephones were rendered
useless.

The Boston Transit Commission has decided to
change the route of the East Boston tunnel, making
a straighter, though longer, route. The Boston en-
trance to the tunnel will be on State street, making
A more convenient connection with the elevated rail-

way, and the Washington street subway, should it

be built.

The Massachusetts railroad commissioners have
authorized the joint use of tracks in Main street.

Wareham, by the Middleboro, Wareham and Buz-
zard's Bay and the New Bedford and Onset Bay
Street Railway companies. The former company
has been authorized to issue original stock amount-
ing to $15,000, the proceeds to be used in building
and equipping the road.

The Interstate Consolidated Street Railway com-
pany of Massachusetts has been given leave to pur-
chase the property of the Interstate Consolidated
Street Railway company of Rhode Island and to

issue capital stock amounting to $275,000, the pro-
ceeds to be used in paying for the same.
The Public Works company of Bangor, Maine, has

secured control of the Bangor, Orono and Oldtown
railway, and is buying large blocks of the stock of
the Bangor, Hampden and Winterport railway. It

is expected that the company will control the latter

road, before many months. This will give it three of
the four Bangor electric lines. The company also

owns the water systems of several Maine towns,
several lighting systems, and the Bangor street rail-

way.
The Lynn and Boston Railroad company ended its

official existence at midnight July 23d, and the cor-

poration is now known as the Boston and Northern
Street Railway company. Its system now includes
the Lowell, Lawrence and Haverhill railroad, the
Nashua (N. H.) railway, the Rockport (Mass.)
street railway, the Gloucester (Mass.) street railway,

the Gloucester, Essex and Beverly street railway,
' North Woburn street railway, the Wakefield and
Stoneham street railway, the Reading and Lowell
railway and the Lynn and Boston railroad. There
will be nine divisions. P. F. Sullivan of Lowell is

president, E. C. Foster of Lynn is vice-president, and
M. C. Paige of Salem, general superintendent. Mr.
Sullivan went into the street-railway business in

1SS8, as secretary of the Lowell and Dracut Street
Railway company and the Lowell Horse Railroad
company. When these companies consolidated in

1891 as the Lowell and Suburban Street Railway
company, Mr. Sullivan became general manager.
Later he was called to the management of the Massa-
chusetts Electric Companies. In 1S96 he was sent

to Europe by the Massachusetts Street Railway as-

sociation and he investigated the management of

street-railway systems in France, Germany, Great
Britain and Ireland. His report on his return con-
tained valuable information regarding laws govern-
ing such companies in the countries he visited. The
Lynn and Boston Railroad company was in-

corporated in 1859, its charter authorizing it to carry

passengers and freight. Its line extended originally

from Lynn to Chelsea.
The Massachusetts railroad commissioners are in-

vestigating the matter of compelling the use of ves-

tibule cars on the lines of the Boston Elevated Rail-

way company. Wednesday, in company with officials

of the railway, they went over most of the streets

in the business section of this city, in a vestibule

car. The commissioners will conduct a series of

experiments before reaching a decision.

Mansfield, Mass., has voted to accept the act

providing for a town electric-lighting plant. B.

Canadian Intelligence.

Ottawa, Out., July 27.—A Boston (Mass.) syndi-

cate recently bought the ferries running between
Sydney and North Sydney in Cape Breton, N. S-,

well as the Sydney electric-light plant. The
syndicate will at once commence the construction

of an electric railway between Sydney and Glace
Hay. al a com of $750,000.

It is reported that the town of Levis, Que., is

abouf lo have an electric street railway and that

it is proposed to extend the system to other mu-
nicipalities of Levis County.
A cablegram has been received by L. Tnideau of

the Montreal electric street railway from Duncan
i< Donald, manager of the Paris street-railway sys-

tem, and formerly "f Montreal, offering Mr. Tru-
r' .in the po uperintendent of tramways at

nix Mr. McDonald revolutionized the car

service n. Paris, bringing 11 up from a to-minute to

a two-minute service.

The Department of Public Works al Ottawa has

been advised that the government steamer Tyrian,
now at Gaspe, Que., has completed repairs to the
cable between St. Paul's Island and Meat Cove.
Cape Breton, which had been interrupted for some
time past. The Tyrian is about to leave Gaspe
for the purpose of laying the cable across the Strait
of Belle Isle, which is to connect the Belle Isle

station with the government telegraph system on
the mainland of Labrador. By the end of August
the coast signal service will be in permanent opera-
tion to Belle Isle, which is a most important point
on the summer route between European ports and
the St. Lawrence. Steamships will, hereafter, be re-
ported by telegraph 760 miles below the port of
Quebec. This will mean that a 20-knot vessel, tak-
ing the summer course, can communicate her arrival
on this side of the Atlantic in less than four days
out from Liverpool, England.
The Von Echa company, owner of the Woodstock

and Ingersoll electric street railway, invited the
members of the councils of Brantford, Gait. Paris,
St. George. Ingersoll and Woodstock, in Ontario.
to take a trip over the Echa company's 10 miles of
electric road. Messrs. Ickes and Armstrong of Har-
risburg, Pa., came to the city of Woodstock, Ont.,
two years ago and formed the Von Echa company.
Since that time they have built an excellent line be-
tween Woodstock and Ingersoll. They now want
to extend the road to Brantford, Paris, St. George
and Gait.

It is reported that there is another big power
monopoly which will soon have its lobbyists at
the provincial Parliament buildings in Toronto, Ont.
Tt aims to control the waterpower northwest of the
town of Port Arthur, Ont. The capitalists behind
the scheme figure out that on the completion of the
Canada Northern railway. Port Arthur will become
a great flour-milling center. They have in conse-
quence set to work buying land for a canal. 22 miles
long, to connect with and divert the Kaministiquia
River. There is said to be an easy route between
the high levels to a point 3% miles north of Port
Arthur, where the syndicate proposes constructing
a reservoir, with an area of 1,500 acres. When the
route has been secured, it is not expected that much
influence will be required to secure the waterpower
of the river in West Algoma. W.

From the Buckeye State.

Columbus, Ohio, July 27.—The Cincinnati Traction
company, which is owned by the Widener-Elkins-
Dolan syndicate of Philadelphia, has made arrange-
ments to erect a 15-story office building at the corner
of Fifth and Walnut streets in the Queen City. It

will be 58 by 119 feet in dimensions. Besides the
traction offices, the building will contain handsome
and up-to-date suites of office rooms, which Cincin-
nati needs badly. It is said the building will cost
something like $1,000,000.

The Black Diamond Traction company of Zanes-
ville, of which Colonel Boone is the moving spirit,

proposes to construct an immense system of electric
roads in southeastern Ohio. Some time ago the pro-
posed lines out of Zanesville were spoken of in the
Western Electrician, and now another series has
been planned for Barnesville, Belmont County. They
will run from Barnesville to Marietta, to Caldwell,
to Powhattan Point on the Ohio River, to St. Clairs-
ville, to Cadiz and to Kimbolten, with two branches
from Winterset, one to Washington Court House
and the other to Freeport. In all this will make
nearly 140 miles of road.

Judge Ford of the Cuyahoga County Common
Pleas Court has granted an injunction restraining
the Board of Equalization from increasing the tax
levy of the Cleveland City Railway company from
a little over half a million to more than $6,000,000.

Peter Schwab of Hamilton has been elected presi-
dent of the Eastern Indiana Traction company. The
other officers are Harry P. Lane, vice-president, and
Elias Folk, secretary and treasurer.

It is stated that the Ohio Rapid Transit company
will build a line across the river from Martins Ferry
to Wheeling, using the Wheeling Terminal bridge
for its tracks. It seems that an understanding, and
perhaps a contract, exists between the electric road
and the Pennsylvania Railroad company, which
owns the terminal company, by which this will be
done. It is also said that the principal stockholders
of the steam road have agreed to back the electric

line, and that it will be built within 10 months.
Since electric lines have been built out of Wheeling
the steam roads have lost the greater part of the sub-
urban business.

W- W. Bright has been awarded the contract to

build an express and freight depot in Toledo for
the combined electric lines. It will be on Huron
street. In dimensions it will be 25 by 125 feet, and
one story in height. It will be made very complete
in every -respect, and switches will be put in, so
that cars may come in from both Huron and Su-
perior streets. It will be used by all the lines en-
tering the city.

The Village Council of Wauseon has granted the
Toledo and Bryan Air Line Railroad company a

franchise to build through the town. The Toledo
and Indiana Electric Railway company, which has
the right-of-way the entire distance from Toledo
I" Waterloo and franchises in all the towns with
the exception of Wauseon, has also been granted
the right lo construct its line through the town.

Daniel Gildensbcrger, S. P. Inman and others of

Cleveland have deposited with the commissioners a

check for $10,000. lo insure thai their contract will

be carried OUf if they secure a franchise for a line
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from Cleveland to Akron. Thomas L. Child of

Akron has asked fur a franchise over the same route.

Cars will be running on the line of the Springfield

and Western road, between Medway and New Car-

lisle, within a very short nine. I In, is a I.ranch of

the Dayton, Springfield and Urbana road.

The "l ..I. do, Howling '.i '.11 and Southern 1 racl

company has purchased land adjoining the light plant

in Findlay for the large power house which will be

erected. The entire outfit, including machinery, will

cost about $300,000. The present power house will

be converted into a machine shop and the company-

will build a brick block in the business portion of

the town for offices. .

The Youngstown and Sharon Railway and Light

company took the village of Hubbard by storm a

few nights ago and put in a curve from Main street

to its private right-of-way while the people slept.

This matter had been bothering the company for

some time.

ft is now slated that a new and direct line will

be built from Detroit to Toledo by the Everett-

Moore syndicate, in order that fast time may be

made between the two cities. The Toledo and Mon-

roe line will run just as it has been. Village ordi-

nances on this line require the cars to run slowly

through them, and the time will thus be cut down.

It is said the Cleveland, Akron and Columbus

Railway company, which is in reality a portion of

the Pennsylvania road, will install an electric-car

s.rvice on its line between Columbus and Wester-

ville, 12 miles, to compete with the electric line of

Columbus Railway company.

The Central Passenger association has set its foot

don n on the matter of exchange of business between

electric and steam roads. Arrangements of that kind

had been made with some of the electric roads in the

northern part of this state by the Nickel Plate and

the Cleveland Terminal and Valley road, but it is

11. 1 that these contracts are to be abrogated. This

is .lone to keep the electric roads from participating

in the through business.

The Cleveland and Eastern Electric Railway com-

bine is now handling a large amount of freight. The
mail runs about 30 freight cars and has yards at

Chardon and Middlefield. At Chardon connection is

made with the Pittsburg and Western railroad.

Regular freight rates are charged on this road. Ex-
press rates are charged on green stuffs and small

articles. It is the first road in the state to go into

the freight business exclusively. Coal, lumber, heavy

goods and all kinds of freight are taken.

The commissioners of Franklin County have

granted the Findlay and Southern Railway company
a franchise to cross the public roads in the county.

1 lie road will be built on a private right-of-way, and

it is the intention to operate in the same manner as

a steam road, running a large number of trains each

day. The power station will be at Kenton, and there

will be a sub-station every 10 miles. The company
will own its own stations at the towns it passes

through. It is claimed that all the rights-of-way

have been secured through to Cincinnati. On the

north end, Columbus, Marysville, Kenton, Findlay

and Toledo will be connected.

General Manager H. A. Fisher of the Columbus.
London and Springfield line is authority for the
statement that as soon as the Appleyard roads are

in operation to Cincinnati that the latest and most
up-to-date sleeping cars will be put in service be-

tween Columbus and Cincinnati, without extra ex-

pense. He says that a steam road has been purchased
between Dayton and Lebanon, which takes the sys^

tern to within 25 miles of Cincinnati. He thinks

that the syndicate will be able to gain admittance to

the Queen City and that the entire road will be in

operation before another year. After that is done
the northern end will be looked after and a road

will be built from Columbus to Cleveland, to be

equipped in the same way. He says that no steam
road out of Columbus will be able to offer better

accommodations, night or day. O. M. C.

Information from Indiana.

Indianapolis, July 29.—The first cars were run
Saturday evening on the Wabash River Traction
company's line between Richvalley and Peru. There
arc no grades of consequence and the machinery
worked perfectly. The trolley wires are up to Wa-
bash, and the first cars will enter the city Monday
1 vening. The occasion will afford a demonstration.
The cost of the road is in excess of $300,000.

The next intcrurban road out from Indianapolis

will connect the city with Logansport and intermedi-

ate points. Contracts were entered into at New York
during the week, where parties agreed to lake the

$2,000,000 bonds of the road for $1,500,000 and to

begin building the road at once. The principal parly

is to become a resident and will be one of the di-

rectors. The Indianapolis and Logansport Traction
company was the first lo get a franchise in this

county, but all attempts to finance the road failed

because of opposing interests. The line will connect
a score of good towns and cities, pass through val-

uable farm communities' and be an exceedingly
popular line. Private right-of-way will be secured
generally.

The Martinsville and the Danville electric lines

are being pushed rapidly, and before many months
Indianapolis will have six lively intcrurban roads
as feeders to its commerce and general prosperity.

The entire 25 miles of track between Fort Wayne
and Huntington was completed Saturday by the Fort

Wayne and Southwestern Traction company. Gen-
eral Manager Nelson says that cars will be running
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over the entire system between Fort Wayne, Hunt-

ington, Wabash and Marion by September 15th.

The Indian B id of Public Works will ad-

vertise for bids this week for public lighting. The
amended spi were submitted to the local

companies, and the alleged discriminating features

were eliminated.
The Indianapolis and Greenfield Intcrurban com-

pany received two new cars and put them in use

during the week. They are modem in every re-

spect. Two additional cars will be received weekly

until the company is sufficiently supplied to take

care of the necessary traffic on the line. F.

Northwestern Notations.

Minneapolis, Minn., July 27.—The prospects arc

that there will be a compromise of the long-drawn-
1.11 controversy between the Des Moines Intcrurban

Railway company and the Des Moines Union Rail-

way company, at Des Moines, Iowa, for a right-of-

way along the river front, north of the Flint brick

plant. It is proposed to build a single track, to serve

for both the electric and the steam railroads through

the disputed tract.

Brookings, S. D., is taking bids for the construc-

tion of an electric-light extension and a water sys-

tem.

Poles have been set for the electric line to be

built between Two Rivers and Manitowoc, Wis.
Laying ties will be started at once and the rails

will be placed in position as rapidly as they arrive.

The Beloit, Delavan Lake and Janesville Electric

Railway company has filed an acceptance at Beloit.

Wis., of the franchise granted last April, and will

proceed with construction at once. The franchise

provides that the line is to be completed in three

years, but the promoters say they will have cars

running between Beloit, Janesville and Rockford, 32
miles, by next spring.

It is understood a deal has about been completed
at Marinette, Wis., and Menominee, Mich., for the

consolidation into one company of the street-railway

and electric-lighting systems of both cities. Attor-
new Frawley of Eau Claire, Wis., is arranging the

deal for eastern capitalists, who are already heavily

interested in Wisconsin electrical traction systems
at Eau Claire, Chippewa Falls, Merrill. Wausau and
elsewhere. The purchasers will make the Menominee
and Marinette system a belt line and establish sum-
mer resorts in both cities. The deal will represent

about $500,000.

Machinery and equipment for a complete light

plant for the Cape Nome Electric Light and Power
company have been bought at Seattle and Tacoma,
Wash. The plant will be installed this summer
and will supply 2,500 incandescent lights of 16 candle-

power. The company will charge 20 cents per light

per day. Coal to operate the plant will cost at

Nome $18 per ton.

The United States District Court at Des Moines,
Iowa, holds that the county officials are not the

proper authorities to proceed against the street-rail-

way company for delinquent taxes, and grants a

permanent injunction to restrain the county treas-

urer from selling the property of the company for

taxes. It seems that the city officials had placed
the company's property valuation at $100,000, as a
compromise, but that the county officials were un-
willing to accept this and raised it to $148,000. The
company contested, and in the course of the litiga-

tion sought the injunction of the United States court.

As it does not seem likely that the city will seek
to make the company pay the raise, the matter will

be settled on the original assessment, unless a tax-

payer should see fit to bring suit.

The Auburn Mutual Lighting and Power company-
has been incorporated at Auburn,* Neb., with a cap-

ital of $30,000. The company will be wholly co-

operative. No stock can be issued above the actual

cost of the plant and no dividend above one per cent,

a month can be declared.

Ilie Snoqualmie Falls Power company of Seattle,

\\ 1-I1.. is preparing to double the capacity of its

plant, at a cost of $350,000. A new power chamber
will he constructed at the falls and new machinery-

will he installed. The power chamber will be ex-
cavated in the solid rock. It will be 150 feet long.

50 feet wide and 50 feet high. Three generators, of
4.000 horsepower each, will be installed in the new
chamber.
The Street Railway company at Tacoma. Wash.,

has answered the suit of the city whereby the latter

seeks to compel the company to pay for the main-
tenance of bridges crossed by its tracks. The com-
pany says that its franchise gives it a right to use
city l.riilgis. .in.l denies that its cars impose any
greater burden on the structures than they were built

to bear. Patrons of the street-car lines who are
compelled lo lose time by reason of the hri. Ic.es in

i.ncsiion being closed to the street cars, are planning
indignation meetings.

Hale & Smith of Portland. Ore, have signed the

contracl for the clearing the right-of-way and grad-
ing for the Seattle-Tacoma Intcrurban Electric Rail-

way company. The work is to be completed No
vembcr ist.

The council of Red Wing. Minn., has contracted
with the Gas and Electric company for lighting
the streets with 1.200-candlepower enclosed arcs at

SSS per lamp per year, all-nigh id mid-
night service at $66 per annum per lamp.
The Ailiena Light and Power company of Athena.

Ore . is securing contracts for the territory tributary
to the nronosed power station ,al tile forks of the
Walla Walla River for light and power. Not only

is the company securing contracts from manufac-
turing concerns, but many farmers arc arranging

for power to operate machinery on thi

Southern Developments.

Charlotte, N. C, July 27.—-The plant of the Cum-
in rlaud Electric Light and Power company at Nash-
ville, Tcnn., was recently damaged by fire to the

extent of several thousand d'

The Tower-Binford Electric and Manufacturing
company has secured contracts for a pi

mission plant at Durban r the Black.

Durham Tobacco company, and also for a lighting

r Hollins Institute, at Hollins, Va.
H. F. Hart & Co., contractors, have begun work

on the electric line to run between the towns of

lie and Weavcrville, N. C.

The -North Carolina Corporation Commission has
reached a decision whereby all electric cars in the
state will be required to be provided with vesti-

bules, from November 15th to April 1st.

The plant of the Carrollton (Gaj Electric com-
pany is being overhauled to improve the service and
increase the capacity of the plant.

The reported sale of the Huntsville electric rail-

road and power plant to Baltimore capitalists is said
10 have been confirmed. It is expected that the
new owners will soon take charge.
The Birmingham Railway, Light and Power com-

pany of Birmingham, Ala., will expend $1,000,000, it

is stated, in improvements, extensions and new roll-

ing stock. George H. Davis of New York is to
take charge of the engineering department. The
company has recently absorbed the Birmingham Gas
company and the Consolidated Electric Light com-
pany.

The Greenville-Piedmont Traction company of
Greenville, S. C, has been commissioned with a
minimum capital of $100,000. The company pro-
poses to construct an electric line from Greenville
to Piedmont. The incorporators are George M.
Bunting of Chester, Pa., John S. Keen, Jr., H. B.
Hodge and others of Philadelphia, Pa.
The erection of an electric line is contemplated

from Asheville to Rutherfordton, N. C, and a propo-
sition has been made to build an electric road to
Chimney Rock, N. C, if the business men of Ashe-
ville, N. C. will complete the road to Asheville.
The estimated cost is $400,000.
The Gainesville Power and Light company ha =

been chartered at Gainesville, Ga., with a capital

stock of $100,000. The stockholders are F. L. Mur-
ray of Chicago, J. J. Spaulding of Atlanta. S. C.
Dunlap, Z. T. Castleberry. H. H. Dean. IT

Thompson and E. E. Kimbrough. L.

PERSONAL.
William A. Gaston, chairman of the executive

committee of the Boston Elevated Railway company
of Boston, Mass., will be a candidate, it is said, for

the Democratic nomination for governor of Massa-
chusetts next fall.

George D. Shepardson, professor of electrical engi-

neering at the University of Minnesota, Minneapolis,
has been appointed a member of the jury' of awards
in the transportation section of the Pan-American
Exposition at Buffalo.

Zadoc A. Gallup, a prominent clothing man of
Salem, Mass., died on July 23d. He was instru-

mental in forming the Salem and Danvers Street

Railroad company and was a director for some
time. He was also a director of the Salem Electric

Lighting company. He was born in Melbourne. Que.,

September 30. 1S42. and was a descendant of John
Gallup, who came to Nantucket in 1630, and who
owned Gallup's Island in Boston harbor.

W. H. Johnson, who is said to have invented the
switchboard used in an improved form to-day by
the Western Union Telegraph company, died at

Louisville. Ky.. on July 28th. Mr. Johnson was at

different times connected with telegraph, el,

light and telephone companies in various parts of

the country. He was also a charier member of the
Old Time Telegraphers' association. Mr. J
was born in Williamstown, Mass., on May 6. 1834.

George B. Kerper has resigned his )f gen-
eral manager of the People's Railway comp
Dayton. Ohio. Harry F. Johnson of Buffalo. X. Y .

succeeds him. Mr. Kerper retains his interest in

the company and remains on the board of dir.

It is stated that he will now give bis attenti

the Toledo. Bowling Green and Southern railway.

which he recently acquired, and which will !

crated in connection with the Findlay street rail-

way. Mr. Johnson was formerly connected with the

Niagara Falls Power company.

ELECTRIC LIGHTING.
The Abbottsford Electric Light and P

pany was recently organized at Abbottsford. V

The Wavcrly Electric light company has been
incorporated at Wavcrly, Tcnn., with a capital stock
. f $5,000.

The Wcnatchic (Wash.) Electric Light and P
company has been incorporated, with a capita'

xjb.

The C'tizcns' Light and Power company has been

incorporated a; Newark. X. J., with an am!-
capital stock of $1,500,000. William A. Jones, Mel-



78 WESTERN ELECTRICIAN August 3, 1901

ville A. Carpenter and Joseph B. Short are the in-

corporators.

The town of Tryon, N. C, will issue $25,000 of

bonds for the construction of an electric-light and
waterworks system.

The Edgewood Light, Heat and Power company
will apply for a charter to supply Wilkins and Ster-

rett townships and the boroughs of North Braddock
and Rankin, Pa.

C. E. DuPuy and W. J. Danver have been granted

a 30-year franchise for the lighting of the village

of Stockbridge, Mich., by electricity. The plant is

to be in operation within 60 days.

The New Orleans and Carrollton Railroad com-
pany recently decided to absorb the electrical plants

of the Edison Electric company and the Merchants'

Electric Light company of New Orleans, La., and

to reorganize them under the name of the New Or-

leans and Carrollton Railroad, Light and Power
company. The new company will have a capitaliza-

tion of $7,500,000.

The plant of the Deer Park (N. Y.) Electric com-

pany has been sold to the syndicate which recently

purchased the properties of the Port Jervis (N. Y.)

Street Railway company, the Port Jervis Gas com-
pany and the Port Jervis Light and Power company.

The four plants have been consolidated under one

management, with the title of the Port Jervis Electric

Light. Power and Gas company. The syndicate pro-

poses to increase the trolley service at Port Jervis

and also develop the plants for manufacturing, light-

ing and fuel purposes.

ELECTRIC RAILWAYS.
The Monongahela Street Railway company is

building a trolley line in the suburbs of Pittsburg,

Pa.

The Perth and District Tramways company of

Perth. Scotland, will soon be changed into an elec-

tric system.

The Lehigh (Pa.) and Philadelphia Traction com-
pany will build a large power house in the vicinity

of Ambler, Pa.

The Lehigh Traction company expects to let con-

tracts soon for building a trolley road from Hazleton

to Wilkesbarre, Pa.

The United Railways and Electric company of

Baltimore, Md., will extend its line from Dundalk

to Sparrows Point, Md.

Promoters of the electric railway between New
Orleans and Lake Pontchartrain have organized a

company with $350,000 capital stock.

J. N. Carpenter, George M. Brown and R. F.

Learned have incorporated the Bluff City Railway

company at Natchez, Miss., with a capital stock of

$112,000.

Amendment of charter has been filed by the Dal-

las (Texas) Consolidated Electric Street Railway
company, increasing its capital stock from $1,000,000

to $2,000,000.

The Eastern Indiana Traction company, that is

to construct an electric line from Richmond to Port-

land, Ind., has been incorporated, with a capital

slock of $10,000.

The Mohawk Valley Traction company has been

incorporated, to operate an electric railway from
Little Falls to Herkimer, N. Y. The capital' stock

of the company is $So,ooo.

Franchises have been granted to the Canastota

and Gloversville Railway company, through the vil-

lage of Canastota and the towns of Lenox, Lincoln,

Fenner and Smithfield, N. Y.

The power house of the Wheeling Traction com-
pany. Wheeling, W. Va., was destroyed by fire re-

cently. Twenty cars were also burned, altogether

entailing a loss of about $50,000.

iectric railway, paraiieiing the present road
between St. Paul and Minneapolis, will be con-
structed by Samuel Hill. Mr. Hill announces that

he will reduce the fare to five cents.

The London County Council recently voted to

tramway manager and an electric engineer to

nitcd Slates to investigate street railways, espe-

cially the underground lines of the Boston system.

.'.I. i rchased the Penns-
and Harrisonvillc (W. Va.) railroad for $40,-

id this road to connect
with the Sister irne electric road.

lhampton Park Railway company, which
tructir.g an electric li suburbs of

Richmond. Va.. has given 1] nd Trust and
il company nounting lo

$200,000.

A charter has been gri (Pa.)
and York Furnace company for an el<

ing through
I

I n ville, Cole-
man an

-i Southern
tipany will apply lor a franchise

upation of

replication i:

electric system which will connect Denver with
several of its suburban towns.

The Kansas City and Olathe Electric Railway
company will extend its line from Kansas City, Mo.,
through Rosedale, South Park, Merriam, Shawnee,
Lackman and Pleasant View to Olathe, Kan., a dis-

tance of 18 miles.

The Union Traction company of Albany, N. Y.,

has been made defendant in a suit brought by John
Marshall of Brooklyn to recover $50,000 damages
for injuries received during the recent strike on the
lines of that company.

It has been announced that the Everett-Moore
syndicate has secured control of two more suburban
lines running into Detroit. They are the Detroit,

Rochester, Romeo and Lake Orion and the Detroit,
Utica and Romeo lines.

The parliamentary committee on underground-
railway schemes has recommended the construction
of a new line in London, from Hammersmith, along
Piccadilly, to the City, with a branch from Picca-
dilly Circus to the Angel Inn at Islington.

The Olney, Lancaster and Mount Carmel Electric
Railway company, with offices at Mount Carmel,
111., has been incorporated, with a capital stock of

$50,000. An electric road will be constructed from
Olney, 111., to Mount Carmel, via Lancaster.

The Urban Electric Supply company, Limited, has
recently been incorporated in London, with the pur-
pose of operating electric-light companies and elec- .

trie railroads in various parts of England and Scot-
land. The capital of the company is $2,500,000.

Charles T. Yerkes' offer to introduce electric trac-
tion into the system of the Metropolitan Railway
company of London has been declined by the direct-
ors of the company. Mr. Yerkes offered to guar-
antee 3V2 per cent, on the ordinary stock, but the
directors decided to issue fresh capital and to make
the electrical installation themselves.

At a meeting recently held in Hoboken, N. J.,

the Jersey City, Hoboken and Paterson Street Rail-
way company and the North Hudson County Rail-
way company were formally merged, and at the same
meeting the merging of the Paterson Street Railway
company with the Jersey City, Hoboken and Pater-
son Street Railway company was ratified.

AUTOMOBILES.
The Crowdus Automobile company has increased

its capital stock from $100,000 to $150,000.

The "electrolette," a French creation, is able, it

is reported, to run 70 miles on level roads without
recharging. The Krieger system of electric locomo-
tion is used. Great difficulty is experienced in France
in finding electric charging stations.

An interchangeable coupe and victoria was shown
at a recent automobile exhibit in France. The mo-
tor was electric and the construction so arranged that

in a very few minutes the body of one vehicle could
be lifted off its base and the other substituted.

An automobile recently put on the market by a
French manufacturer has a six-horsepower petroleum
motor and also an electric motor, giving, combined,
2G horsepower. The two motors can be used together
or separately, which would prove valuable in case
of a breakdown. The ordinary motor is placed in

front and the dynamo behind, no chain gearing be-

ing used.

The busiest division of the United States Patent
Office at present is said to be the automobile section.

It has been found necessary to employ five special

examiners on account of the great number of ap-
plications for patents on devices of all kinds for
automobiles. Four separate divisions have been or-
ganized, to which are referred all patent papers.

One division handles electric motors, another steam
motors, another gas and acetylene motors and an-
other has charge of compressed-air motors. It is

very seldom that the rush for patents is as great as
the one now being experienced by the automobile
division of the Patent Office.

Tests with electric automobiles for collecting the

mail in Paris have been made recently by Mr. Mou-
geot, secretary of the French Postal and Telegraph
Department, and Mr. Mougeot expresses himself as
being in favor of the system. He asserts that a

gain from 16 to 18 minutes in time may be gained
over the old vehicle. The machine in which the
tests were made is equipped with Krieger motors
and weighs but 2,200 pounds with the batteries. The
box of the vehicle has a capacity of 35 cubic feet.

In one of the trial Irips the new mail wagon ar-

rived at the different offices before the regular time
and was llnis obliged to wail; despite this fact the
Irip of (he entire route was made with a gain of
10 minutes over the old schedule.

PUBLICATIONS.
The Electric Appliance company of Chicago has

in 1 i ued dc criptive mailer pertaining lo ils new
and bridging cabinet-type telephones.

1 103 of the B. I''. Sturtevanl com-
pany. Boston, Mass., trcal "f the Sturtevanl steam

for electric-light plants and general high-
ivork, Illustrated descriptions are given of

automatic and throttling engines, <>f both vertical

and horizontal types. A specialty i-- made by the

company in electric-generating sets, and several dif-
ferent combinations are illustrated.

An extremely artistic booklet on "Niagara Falls
Power, Its Application and Use on the Niagara
Frontier" has recently been issued by the Niagara
Falls Power company of Niagara Falls, N. Y.

' The
publication gives a very complete account of the
uses of the Niagara power at the Falls and in Buf-
falo, Tonawanda and Lockport. The various ap-
plications to factory, lighting and railway purposes
is outlined and the Pan-American Exposition sup-
ply is also mentioned. From an artistic point of
view the booklet is noteworthy on account of the
large number of photographic reproductions, which
are excellently arranged throughout the pages. The
bookiet makes a splendid reference guide to the
electrical development of the Falls.

SOCIETIES AND SCHOOLS.
Through the generosity of one of its members the

Western Society of Engineers expects to offer three
medals for the best papers presented by the mem-
bers in the coming year. The papers will be on
civil, electrical and mechanical engineering subjects,
respectively.

The 1901-1902 year book of the Armour Institute

of Technology of Chicago has recently been pub-
lished. As a frontispiece is given a portrait of the
late P. D. Armour, the founder of the Institute.

The book contains lists cf faculty and graduates,
the courses of study for the technical college and
the Armour Scientific Academy, besides general in-

formation relating to the school. Accompanying the
year book are reprints of two papers on engineering
subjects by Victor C. Alderson, dean of the Insti-

tute.

MISCELLANEOUS.
In all sections of the country the striking machin-

ists have gone back to work and the strike is prac-
tically over. The men have been holding out in

Chicago longer than in other cities, but only 300
out of the 1,800 men who struck are now idle, and
the shops are running at their normal rate.

The United States is, according to statistics, the

most inventive nation. In too years 650,123 patents

were granted in the United States. France is next,

with 308,558; England, 278,000; Germany, 126,114;

Austria-Hungary, 82,933; Canada, 65,510; Italy, 40,-

990. Thomas A. Edison, with 727 patents, is, prob-
ably, the most prolific of inventors.

The town of Davos, Switzerland, has, it is re-

ported, decided to dispense with fuel of all descrip-

tion and to resort to electricity for all industrial

and domestic purposes. A prominent Swiss elec-

trical firm has obtained permission to utilize two
large mountain streams for the purpose of obtaining
power. A large generating plant, to cost $1,700,000,

will be erected at the confluence of the two streams.

The Adder, the second of the five submarine boats
being constructed for the United States government,
was .launched at Elizabethport, N. J., on July 22d.

The Adder is constructed on the Holland type and
is driven by storage batteries and an electric motor
when submerged. The Holland Torpedo Boat com-
pany has notified the Trigg Shipbuilding company
that it can do nothing with the submarine torpedo
boat Plunger. Efforts will be made by the Holland
company to remodel the boat, with the use of elec-

tricity as motive power.

TRADE NEWS.
B. S. Boysen of Brownwood, Texas, wants to

purchase a 40-kilowatt, direct-current, and a 60-kilo-

watt, alternating-current generator.

Pass & Seymour have been incorporated at Sol-

vay, N. Y., with a capital stock of $100,000, to man-
ufacture electrical appliances. The directors are

James Pass, A. P. Seymour and B. E. Salisbury.

The Milwaukee Electric company and the Brown-
ing Electric company of Milwaukee, Wis., have
formed a combination whereby the Browning com-
pany will build small motors and generators exclu-

sively and the Milwaukee company will build only

the larger machines.

The Lincoln Gas and Electric company of Lincoln,

Neb., is in the market for a 60-cycle, 1,100 or 2,200-

volt alternator of approximately 100 kilowatts' ca-

pacity; two 65-light Brush arc machines of 9.6 am-
peres and 75 Brush, Thomson-Houston or Wood
9.6-ampere, double-carbon arc lamps.

The Superior Electric Light company of Superior,

Neb., is in the market for a complete power plant, to

consist of one simple Corliss engine, 12 by 36 inches
in size, with a 12-foot grooved flywheel, having 14
grooves, one high-pressure tubular boiler, 54 inches

by 16 feet, and the necessary feed pump, heater,

etc. Rufus E. Lee, manager and treasurer of the

company, may be addressed.

Sealed proposals will be received at the office of

the supervising architect, Treasury Department,
Washington, I). C, until 2 p. m. on August 20th
for the installation of a conduit and wiring svslem
fir the United States Postoffice building at Elgin,

111., in accordance with the drawings and specifica-

tion, copies of which may he olilnined al llie office

of the superintendent of construction at Elgin, III, or
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at the office of Janus Knox Taylor, supervising

architect.

The decision to enlarge the sin ps of the Northern

Electrical Manufacturing company al Ma
Wis., to double their i

I
i apacity, was reached

recently as the result of a conference between

Si nator W. F. \ Has, pri idcnl of the North

en npany, A. Fo . its general manager, and

Presidcnl F. A. C, Perrine and Treasurer W. W.
Gumwcll of the Stanley Electrical Manufacturing

company of Pittsfield, Mass. The combination

effected about a year ago between the Stanley and

Northern companies has been so successful that still

i relations have been decided upon. A $100,000

ddition will be made to the Madison works at "nee,

thai the companies will have a plant in the Wi I

devoted especially to western business and fully

iped for turning out the best modern electrical

machinery and apparatus.

Joseph I!. Hall of Chicago has recently perfected

a new type of speed controller, which is said to lie

illy applicable t<> paper-mill and cement-making

machinery and to electric-railway cars. In connec-

tion with' paper mills, it is used to regulate the ma-
chinery t" a constant speed and can he used in sizes

from 40 to .150 horsepower. In cement mills 10 to

20 horsepower machines can he used. The appa-

ratus is inserted between the source of power and

tin member t" he rotated by belting or gearing.

\\,i|i elcctrii cars the motor is geared to the con-

troller, which in turn is geared to the car axle, the

mi. .Her consisting of two rotatable parts. In this

cction the Hall apparatus is said to give a very

high average efficiency and also a high trac-

tion effect. The controller is to he manufactured
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BUS1NESS.

The <i. Mathi npany, St. Louis,

1 possession of a large quantity of No.
(j and No. 10 second hand, in uiatcd, weatherproof
copper wire, which it states it will dispose of at a

bargain.

Hie Paul I'.. Bergcr Manufacturing company of

Chicago is sending out circulars setting forth the

Bergei 1 hi 1
l fi edi r, which i-. said to

he a wonderful contrivance that overcomes the tech-

nical points "f the nickel in-thc-slot law. The
pany also calls attention In its automatic slot ma-
chines.

Duncan Bond, Denver representative of the Ball

Engine company, Erie, Pa., recently furnished the

(owa Gold Mining and Milling company, Silvi

Colo., with a 100-horsepowcr, self-oiling engine for

electric service. Dravo, Doyle & Co.. Pittsburg rep

rcsentatives of the Ball Engine company, have
cently installed in the Washington County court-

house, Washington. Pa., for the electric plan;

So-hbrsepower, self-oiling engines, direct-connected

to Crocker-Wheeler generators.

The Reynolds Electric company of Chicago, man-
ufacturer of the original Reynolds flasher for giving
the flashing or changeable effect to electric lights in

show windows, electric signs, etc., reports a con-
stantly increasing business. The company claims
that the nsc of its flasher increases the effectiveness

7'J

of an electric sign a hundredfold and saves half
the current hun-

ugh the able man:

lerablc sue

by tli line that t
:

inal Board of lire Undl
.ting qualil

the flash of the

great
i

1 property
minimum, the ad<

the underwriters will be •-

-1 and business men in general.
company of Chicago : agcnl for th

W. em and other safety devici . and on
will he furnish bulletins and

[rices to those interested.

An instance of the success attained by those manu-
facturers who place the highest importance in manu-
facturing reliable apparatus, is shown by the rapid
development of Roth Bros. & Co. of Chi
six years ago the
a little shop about 20 by 30 feet in size. Altl

i by several
steadily grown and recently has added an

i 02 West Jackson b .ulevard,
where they now enjoy double the space recently
occupied. They have added the necessary machinery
and help to the plant. Roth Bros. .V I

specially of small motors, motor-generators and
ringers for telephone-switchboard work, but will
shortly place machines of a larger size on the market.

ILLUSTRATED ELECTRICAL PATENT RECORD.
678

67S,

678
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678,
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851. Apparatus for Electrolysis of the Salts of

Alkali Metals. Henry S. Anderson, Spring-

field, Mass. Application filed November 28,

1899.

A containing vessel has a porous lining and a mercury
cathode rests upon the lining. Vertically arranged chan-
nels in the lining communicate with the vessel above the

level of the mercury cathode. An anode is provided and
there are also means for keeping the mercury in motion
by forcing it into and out of the vessel.

,853. Motor-control System. Albert H. Arm-
strong. Schenectady, N. Y., assignor to the Gen-
eral Klectric company of New York. Applica-

tion filed April S, 1001.

In a control system for induction motors are combined
a plurality of controllers each provided with contacts for

connecting a winding of one of the motors to a source^ of

supply and for sbort-circuitine the corresponding winding
of another motor on itself. The contacts of the two con-
trollers are reversely connected to the windings so that

when one controller is operated to connect the motors in

tandem, one motor will be No. 1 in the tandem connection
and when the other controller is operated another motor
will be No. 1

.

854. Control of Induction Motors. Albert H.
Armstrong, Schenectady, N. Y., assignor to the

General Electric company of New York. Appli-

cation filed May 9, 1901.

A method is described of equalising the heating of in-

duction motors operated in tandem, which consists in

transposing from time to time the connections of the
inducing member of tiie lirsi motor and of the induced
member of the last motor in the tandem connection.

,86r. System nf Motor Control. Erank E. Case,

Schenectady, N. Y., assignor to the General
I c company of New York. Application

filed February 15, 1901.

One or more electric motors are combined with a num-
ber of separately actuated contacts for varying the motor
speed. Separate electromagnets are provided for actuat-
ing the contacts, aud there are rtlay coils responsive to

different current strengths for energizing the electromag-
nets. Means are provided for sending a current of vary-
ing streegtb through the relay coils.

87T. Device for Recording Meter Readings.
Caryl I). Haskins, Newton, Mass.. assignor to

the General Electric company of New Ynrk.
Application filed February 11, 1S99.

A frame carries a strip of paper and has means for

guiding the frame and bringing the paper against the dial

readings. There is a movable platen for striking ;in inking
ribbon and paper against the dial readings.

873 Electric Arc Lamp. John A. Heany, Phil-

adelphia, Pa., assignor t" the Teter-Heany De-
veloping company, Philadelphia., Pa., and
Charleston, \V. \'a. Application filed November
14, j 900.

A solenoid coil controls the solenoid core which sur-
rounds a carbon and is adapted to magnetise and to ele-
vate the same. An arm is carried by the uuder face of
the core and is immovable with respect to the same. The
arm has a curved face or clamping jaw resting against the
carbon and a second arm is pivoted at one_ end to the im-
movable arm and has a clamping face at its pivoted end
which is adapted to rest normally in the same plane as
the curved face of the first arm aud parallel to the lower
end of the core. An armature piece is formed on the free
end of the second arm and is adapted whin the core is

magnetized to be elevated toward the core to draw the
clamping face out of its normal position.

874. Electric Motor John A. Heany, Philadel-

phia, Pa., assignor t>> the fcter Heany Develop
ing company, Philadelphia, Pa., and Charleston,

W. Va. Application filed November 19, 1900.

A series of held magnets are each dividtd into two sec-
tions or poles. Each field-magnet section has two wind-
ings oppositely arranged and a commutator which is

adapted to connect either winding or both windings with
the main circuit.

Issued (United States Patent Office) July 23, igoi.

Charleston, W. Va. Application filed November
19, 1900.

A series of field magnets are each divided into two
diametrically opposite sections of constantly opposing
polarities. An armature is surrounded by the field mag-
nets and has two oppositely arranged core windings. A
commutator is adapted to bring either or both windings
of the armature imo the main circuit to reverse or neu-
tralize the two poles of the armature.

6/S,S/b. Electric Arc Lamp. John A. Heany, Phila-
delphia, Pa., assignor to the Teter-Heany De-
veloping company, Philadelphia. Pa., and
Charleston, W. Va. Application filed January
28, 1 901.

A tube unites a solenoid coil to the other parts of the
lamp. A tubular core is divided its entire length into two
semitubular sections, the walls of which taper upward.
The sections are pivoted together near the base and are
provided with gripping jaws arranged below the pivotal
connection. The tubular core is adapted to slide in the
tube uniting the solenoid coil to the other parts of the
lamp, and two adjusting screws are adapted to be ad-
vanced in the tube and to impinge upon the under face of
the base of the core sections, at or near the periphery of
the core, whereby the downward movement of the core in
the tube may be limited and the upper ends of the sec-
tions forced away from the walls of the tube to release
the lower gripping jaws of the core.

678 S75. Electric M itoi

delphia, Pa., assignor
veloping company,

Tohn A. Heany, ri.il..-

to the fctei 1 [eanj 1 h

Philadelphia, Pa., and

no. 678,878.

678,87s. Locating Grounds on Eleclric Circuits.

Edward M. Hewlett, Schenectady, X. Y.. as-

signor to the General Electric company of New
York. Application filed March 14, 1900.

Means for locating the position in the circuit of a ground
comprise a generator having one pole grounded, connec-
tions in parallel between the other pole and the sides of
the circuit, and means for determining the relative resist-
ance of the two branches of the system to the point at
which a ground may exist. (See cut.)

678,881. Circuit-breaker. Charles E. Holmes, Lynn,
Mass.. assignor to the General Electric company
of New York. Application filed March 31, 1900.

This device comprises a fixed circuit terminal, a plug
carrying a contact to close the circuit and form a friction-
tight joint with a lived terminal, and a spring connection
between the handle of the plug and the movable terminal.

678,887. Resistance Device. Carl \Y. Larson, Sche-
nectady, N. Y

. assignor i" the General Electric
company of New York. Application tiled Janu-
ary iS, 1900.

Carbon rods are provided with a thin sheath of incom-
bustible heat-conducting and electric insulating mtterial,
The rods are retained within a body of metal by a suitable
plastic he a t-c endue ling and electric insulating material.

678,894. Trolley Signal. Charles H. Morse, Cain-
bridge, Ma;vs. Application hied August n, i«

\ visual icnal is provided al each end of B block or
soctiou of signal wire, a locking devia I 11 each
nnl is provided which when in one position holds the signal

iod when in another position prevents opi
in. [goal iiin ire means at each and >•( tin- block,
operated by the trolley, for "setting" the -ien.il at the

tte or leOA Ene end cf the Idook and for operating the
locking devici deo operating the
locking device at the entei ing end ol the block to prevent
1

1 operation of the signal thereat.

675.904. Dynamo-electric Machine. Edwin \V. Rice.
Jr., Schenectady, X. Y., assignor to the General
Electric company of New YY.»rk. Application
filed April 25, 1900.
The machine has two winding* in fixed relation to each

other, a commutator for each winding, and short-circuit-
ing brushes for producing a local circuit in one of the
windings.

678.905. Controlling High-potential Circuits. Ed-
win W. Rice. Jr., Schenectady. X. Y
to the General Electric company of New York.
Application filed May 24, 1900.

Tbemethod described is for protecting an electric cir-
cuit with dangerously high electromotive forces from mak-
ing or breaking tbe circuit- This consists in causing the
make or break to occur at a point or points in tbe line te-
tween inductance devices.

I rS.014. Controller for Electric Motors. Emmett
W. Stull. Johnstown, Pa., assignor to the Lorain
Steel company of Pennsylvania. Applic
filed January 14, 1901.

A rotatable contact-carrying member, and a series of
fixed contact fingers for engagement therewith are com-
bined with a casing, in which tbe member is journaled,
having a removable or door portion. A blow-out coil is
attached to and is removable with the portion and sur-
rounds or embraces a portion of the drum.

1 78,916. Electric Arc Lamp. Elihu Th
Swampscott. Mass.. assignor 10 the General
Electric company of New York. Application
filed December 20. 1899.

A shunt winding, a series winding, and a compensating
winding are concentrically disposed one over the other
and sunourd the upper carbon electrode. The com*
pfnsatirg winding is arranged to form a shunt to the
whole or a portion of the series windine. the last-men-
tioned windings having different coefficients.

('78.020. Lamp Socket. Julius C. Tournier. Schcnec-
tady, X. Y.. assignor 10 the General Electric
company of New Y.-rk. Application filed March
9- i

v

This device consists of a mc'allie strip bent interme-
diate its ends to form a hollow screw support. The
support is perforated so that it can be attached to an insu-
lating base, and is pro\ ided with means for the attachment
of the line wire.

Low-water Alarm. Charles E.
Zimmerman, Syracuse. X. Y. tiled

August 1, 1900.

A normally open electric circuit includes a signal. A
yielding circuit-closer operates automatically to sound an
alarm. Means are provided to operate the cir^:

by hand to break the circuit, and a yielding detent is

adapted to maintain the circuit-closer temporarily in its
circuit-breaking position whereby the s»me shall again
automatically operate to sound .» second alarm.

M John H. Barker and J

A. Ewing, Cambridge, England. A
filed April o, 1901.

An indicator is operated by the current orenerg
ing through the motet and I that
current or energy. There is a recoi "leans

rated by the integrating mechanism are provided to

1m ing the record surface and the indicator into mtermil-
tent contact.

Vrc Lamp. John A. Heany. Phil-
adelphia. Pa., the Tout-'

loping company. Philadelphia. Pa.. and
rlcston, \V. Va. Application filed December

r3, '

A substantialh air-tight receptacle is provided wh-rein
the carbons .ire adopted I.

1 be ^^nsiimoi. A ft t

mechanism foi the appei c sated wholly within
the ici.-cpt.icle and comprises a lover pivoted at on-.-

A magnetic clutch arm
i

:he lever interme-
dial! ol il- ends and is adapted to bind or release the
upprr carbon to or fum the lever. A macncl core

: the leceptaole and .in armature for the
formed on the free end of the lever. (See cut 0:1

John V T"

adelphia, Pa., assignor t<> the I

veloping company, Philadelpl and
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Charleston, W. Va. Application filed April 30,

1901.

An air-tight receptacle is provided wherein the carbons

are adapted to be consumed. An inner air-tight tube

enters the receptacle wherein the upper carbon and its

holder are guided and adapted to slide. An outer air-tight

tube is concentric with the inner tube and a combined
magnetic core and clutch are divided into two semitubular

members hinged together and are provided with gripping

jaws which are adapted to traverse the wall of the inner

tube. The core and clutch slide and vibrate in the space

between the two tubes, and a solenoid coil is located out-

side the outer tube and is in open communication with the

external air.

6/8,953. Electric Clock. George Hookham, Birm-
ingham, England. Application filed December

15, 1900.

A clock including escapement mechanism and pendu-
lum is combined with an arbor with electrical means for

continuously rotating the same, and a spring is interposed
between the arbor and escapement mechanism whereby
the arbor will rotate the escapement wheel after the spring

is tightened.

6/8,957. Electrical Instrument. John F. Kelly,

Pittsfield, Mass., assignor of one-half to Cum-
mings C. Chesney, Pittsfield, Mass. Application

filed April 23, 1901.

A device possessing static capacity has two reducing
condensers in series therewith, one on each side of the de-
vice and between it, and a high-potential main. The con-
densers are located so as to remove any danger of contact
with the high-potential mains leading thereto.

NO. 678,951

678.964. Commutator for Dynamo-electric Machines.
Frank A. Merrick, Johnstown, Pa., assignor to

the Lorain Steel company of Pennsylvania. Ap-
plication filed November 14, 1900.

A support for the commutator bars has end and center
bearings. The center bearing is slightly elevated with
respect to the end bearings and is in combination with
suitable end clamps for the bars.

678,972. Telephone Transmitter. James G. Nolen,
Chicago, 111. Application filed April n, 1901.

A case is carried by a diaphragm. There is an electrode
in the case adapted to move therewith, and there is also an
opposing, fixed electrode in the case, carried upon a stem
passing through a perforation in the case. A resistance-
varying material is placed between the electrodes, and
springs are adapted to exert a pressure to move the case
in opposite directions.

678.989. Controller for Electric Motors. Emmett
W. Stull, Johnstown, Pa., assignor to the Lorain
Steel company of Pennsylvania. Application filed

September 28, 1900.
A regulating switch and a reverse switch are arranged

side by side npon independent shafts journaled in a cas-
ing. A handle is provided for the regulating switch, and
there is a slotted guard flange on the casine for preventing
the removal of the handle except at the off position of its

switch. Means controlled by the reverse switch are pro-
vided for preventing the removal of the handle at any
time unless the reverse switch be at its off position.

678.990. Cut-out Block. Hans O. Swoboda, New
York, N. Y. Application filed January 22, 1900.

A casing is provided with contact plates, one of which is

resilient and slotted. A removable contact plug has one
of the contact strips thereon provided with a longitudinal
rib which takes in the slot of the resilient contact plate of
the casing.

NO. 679,102.

678,991. Circuit-breaker. Henry P. Ball, New York,
V'., assignor to the General Incandescent

Arc Light company, New York, N. Y. Appli-
cation filed July 7, 1900.

A pair of electromagnets are in circuit with two con-
ductors of a tbree-phate system. A spring switch has
three path3 through it. There is a separate source of
electric energy. An electromagnetic releasing device is

in circait with the separate EOdrce of energy. Means
actuated D7 the electromagnets are provided to close the
circait through the releasing device.

'-',. System of Electrical Distribution. Harry
E. Heath, Windsor, Conn,, assignor to the Eddy
Electric Manwfacturing company, Windsor,
Conn. Application filed May 15, 1901.

-.nnd-woond generator-, are connected in series
between the with one-half each side of a neu-
tral wire. A cempooad'wouod ge v-,nnecied be-
tween the main - connect the
armature terminal?, of the latter generator with an arma-
ture terminal of each at (be former generators.

nd. Alvan zleton, Pa.
Application filed Janu;
Two cm fastened to abutting

rails with their ends brought into parallel relation. Plastic

material electrically connects the ends and an inclosing
box contains the ends.

679,004. Automatic Electric Stop for Elevators.
Henry B. Newhall, Jr., Plainfield, N. J., assignor
to Henry B. Newhall, Sr., Plainfield, N. J. Ap-
plication filed October 31, 1900.

An electric motor and a stop switch with connections
therefor constitute a motor circuit. A stop magnet and a
table switch with connections therefor constitute an aux-
iliary circuit and are arranged in connection with the mo-
tor circuit to receive current when the motor is actuated.
Means are connected to the table switch and are arranged
in the path of the elevator so that the elevator is adapted
to open the table switch to open the motor circuit.

679,006. System of Electrical Distribution. Edwin
W. Rice, Jr., Schenectady, N. Y., assignor to the
General Electric company of New York. Appli-
cation filed December i£, 1899.

A number of distinct multiphase circuits are directly
connected to a single closed winding on a dynamo-electric
machine and are -inductively connected to a single multi-
phase circuit.

679,008. System of Electrical Distribution. Charles
P. Steinmetz, Schenectady, N. Y., assignor to

the General Electric company of New York.
Application filed December 9, 1899. Renewed
August 22, 1900.

This device is the combination of a dynamo-electric
machine, a number of separate windings on the machine,
and separate multiphase circuits connected respectively
to the windings and inductively to a single multiphase cir-

cuit. (See cut.)

679,029. Calling Device for Telephone Exchanges.
Frank A. Lundquist, Chicago, 111., assignor to

M. E. Richardson, trustee, Sterling, Kan. Ap-
plication filed May 17, 1899.

A contact-closing device is operated by the movement of
a crank which is detachably connected to the pointer of a
dial. A second contact-closing device is operated by
means independent of the crank. A separate electric cir-

cuit is connected to each contact-closing device, means
being provided whereby the rotation of the crank will
send a series of electrical impulses over the circuit con-
nected to the first-mentioned contact-closing device and
will cause the pointer to indicate on the dial the number
of such impulses. There are also means whereby the
operation of the second contact-closing device will
cause an electrical impulse to be sent over the circuit

connected thereto and will also release the pointer from
the crank so that the pointer may be returned to its nor-
mal position.

679,041. Electrical Sparking Device for Explosive
Engines. Richard Varley, Jr., Jersey City, N. J.
Application filed October 5, 1900.

A pair of separated conductors have terminals separated
by a spark gap. There are insulating means embodying
juxtaposed insulating elements the meeting faces of which
engage the conductors, and form therewith a tight joint.

679,050. Liquid-feed Device for Electrolytic Appa-
ratus. Raoul Girouard, Westbrook, Maine, as-

signor to S. D. Warren & Co., Boston, Mass.
Application filed May 11, 1899.

The supply reseivoir of a delivery vessel open to the
air is combined with a flow-restraining tube connecting
the supply reservoir with the delivery vessel, and an
outlet from the delivery vessel having a capacity greater
than the delivering capacity of the flow-restraining tube.

679,057. Junction Box and Adapter for Electrical

Installation. John Meehan, Brooklyn, N. Y.
Application filed May 16, 1901.

The adapter has grooves in its reverse side and recesses
in the face of the cap adapted to be secured to the adapter,
and also has the fixture-wire recesses.

679,068. Apparatus for Telephone Lines. Albert
M. Bullard, Chicago, 111., assignor to the West-
ern Electric company, Chicago, 111. Application

filed June 7, 1899.

A telephone toll-line extending from a substation to a
central office is combined with switch contacts adapted to

be closed by the subscriber, controlling a break in the
telephone circuit. A relay magnet is connected with the
line at the substation in a branch circuit independent of
the switch contacts. A switch is operated by the relay
magnet for closing the break controlled by the contacts.
Means controllable from the central office are provided for
exciting the relay magnet, whereby the central office oper-
ator may close the break in the telephone circuit at the
substation independently of the switch contacts operated
by the subscriber.

679,092. System of Electrical Distribution. Charles

P. Steinmetz, Schenectady, N. Y., assignor to

the General Electric company of New York.
Application filed January 2, 1901.

Means are provided in operative relation to a source of
constant potential current for deriving therefrom a constant
current. Additional means are provided for combining
with the electromotive force producing the constant current
another electromotive force substantially in phase there-
with.

679,102. System of Electrical Distribution. Ernst J.

Berg. Schenectady, N. Y., assignor to the Gen-
eral Electric company of New York. Applica-
tion filed January 2, 1901.

A device across which a constant difference of potential

is maintained is combined with reactances of different sign
connected in series across the device, and a consumption
circuit connected between the junction of the reactances
and a point between the terminals of the device. (See
cut.)

679,138. Electric Metering System. Louis Bell,

Newton Center, Mass., assignor to the General
Electric company of New York. Application

filed March 26, 1900.

Tbifl system consists of a supply circuit, an electric mo-
tor, a starting device, and means for disabling the normal
operation of the starling device during time periods
regulable by the supply company.

679,1 5 r. Combined Switch and Circuit-breaker.

Thomas J. Johnston, Schenectady, N. Y., as-

signor to ill'- Genera] Electric company of New
York. Application filed February 16, 1899.

An electric switch, normally tending to remain open, is

combined with electromagnetic means for closing the
switch and holding it closed against such tendency, and a

switch which is actuated by an excessive flow of current
through the means to cut the latter out of circuit, so that
the switch opens.

679,174. Power-factor Meter. Paul M. Lincoln, Ni-
agara Falls, N. Y. Application filed March 27,
1901.

Two elements relatively movable are combined with
means for indicating thereby phase-angle differences.
The indicating means are arranged to have supersensitive
points of indication at predetermined positions.

&79> l 7S- Frequency or Speed-indicating and Regu-
lating Device. Paul M. Lincoln, Niagara Falls,
N. Y. Application filed March 27, 1901.
A stationary field-producing element, a movable field-

producing element, means for effecting a phase dis-
placement of the field of one element with changes in
frequency, and means for indicating such displacement are
combined in this device.

679,197. Electrically Operated Gas Burner. Holstein
W. Webb, Columbus, Ohio. Application filed
April 27, 1901.

A burner tube has passages therethrough and an ad-
justable valve screw is adapted to intersect one passage.
A rotatable valve intersects the passages, the valve having
a peripheral recess in constant communication wich the
passage and ports through the valve intersect each
other at right angles. Ratchet wheels are carried on the
valve. A pivoted armature bar has a pivoted pawl-carry-
ing arm which is adapted to engage the teeth of one of the
ratchet wheels. A pin projecting from the armature bar
is adapted when the bar is elevated to contact with a tooth
of the remaining ratchet wheel.

NO. 679 008.

679,206. Locking Socket for Incandescent Electric

Lamps. Charles R. Barrett and Elwood C. Phil-
lips, Chicago, 111. Application filed May 13,

1 901.

An internally screw-threaded bore or opening is adapted
to receive the externally screw-threaded foot of an incan-
descent electric lamp. A chamber is arranged laterally
at the side of the lamp-socket and is provided with an en-
trance keyhole. A tangentially arranged detent is pivoted
within tbe chamber and is adapted to engage in a recess
in a screw-threaded periphery of the lamp-foot, and there
is a spring for forcing the detent to its engagement.

679,220. Trolley. Napoleon Durant, North Adams,
Mass., assignor of one-half to Jerome L. Cross,
Adams, Mass. Application filed August 18,

1900.

A trolley wheel and a frame carrying the wheel are piv-
otally connected to the trolley pole at a point in the rear
of the wheel.

679,243. Sparking Igniter for Explosive Engines.
Schiller A. Rhode and Jacob Dubord, Manito-
woc, Wis. Application filed August 9, 1900.

Electric contacts are provided, one of which is fixed
and the other movable. A post is journaled ia ihe cylin-
der, and carries the movable electric contact. A rock
shaft is journaled in a side of the cylinder and a
rocker bar is attached to the inner end of the rock
shaft. A pin is adjustably connected with the piston
and is adapted to strike the rocker bar. A stop has ad-
justable connection with the cylinder and serves to hold
the rock shaft in a given position. There are exterior
connections between the outer end of tbe rock shaft and
the movable electric contact.

NO. 11,922.

679,284. Armature Winding. Wilhelm Lau, Berlin,

Germany, assignor to the Siemens & Halske
Electric company of America, Chicago, 111. Ap-
plication filed March 19, 1900. Renewed June
27, 1901.

The several conductors forming a coil are placed in
neighboring slots, well-insulated and taped in those por-
tions within the slots, while the portions crossing the
end faces of the armature are provided with less insula-
tion but taped in common, thereby avoiding a lengthening
of tbe armature.

Reissue.

11,922. Telephone Circuits. Percival G. Burgess,
Mexico, Mexico, and ITenry W. Wilder, Albany,
N. Y., assignors to the American Bell Telephone
company, Boston, Mass. Application filed April

19, 1901. Original No. 626.826, dated June 13,

1899.
A circuit includes two of throe differently placed tele-

phones in such manner that each may transmit to and
receive from the other. A second circuit formed in part
of a portion of the first includes one of the telephones,
and in part of an auxiliary conductor joining two equipo-
tential points of the first circuit, and including the third

or remaining telephone. The third telephone is therebylaming lujcmionu. 1 iin ii 11 1 (i leicpuuuii ia iu«i uuy
:d to transmit to one of the two telephones of the
rcuit but not to the other. (See cut.)

adapted to tran
first ci
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New Western Union Telegraph Plant in

Cleveland.
In the pursuance of its settled policy of discarding

primary batteries in its larger offices, the Western

Union Telegraph company has recently installed dy-

namo plants at three widely separated points, in

each case releasing a large number of gravity-battery

cells. At Houston, Texas, where over 4.000 cells of

battery were released, the installation of motor-dy-

namos consists of 13 machines, the motor sides of

which were wound for no volts direct current and

the generators for 24, 180, 255 and 340 volts. The

plant at Dulutb, Minn., where over 3,000 cells of

gravity battery were released, consists of 13 ma-

chincs, the motors being wound for no volts direct

current and the dynamos for 7, 24, 180 and 340 volts.

The new equipment at the Western Union office

n Cleveland, Ohio, was the last of these three plants

installed and forms the subject of this description.

\li" ut 10,000 cells of gravity battery formerly con-

1 the power supply at Cleveland. Their place

has now been taken by 18 motor-dynamos. These

machines, as shown in Fig. 2, are arranged on a

long table on one side and across part of one end of

on the positive and one on the negative, the third

being used interchangeably. A spare armature for

each potential is kept on hand at the office in case

of breakdown.

At the time the dynamos were installed a new op-

erating room, with all the latest devices, was ar-

ranged for on the third floor of the building now
occupied by the Western Union company. A new
switchboard, into which 1,000 wires lead from the

underground system, through the terminal room in

the basement, was installed. A general view of this

switchboard is shown in Fig. 1, while an end view

of the board is illustrated in Fig. 3. This board is

composed of six sections of 50 wires each, with 30

nws of disks with double spring-jack attachment,

also ioc local loop spring-jacks. The resistance

lamps, which, are shown in Fig. 1, of which there

are 204 to each 50-wire board, range in resistance

from 150 to 500 ohms. The potentials running to

the board are go volts positive and negative, and

180 volts positive and negative. About 20 miles of

wire is used in connecting- the switchboard. The
wire is run under the floor in rat-proof conduit.

The office is equipped with 15 octette, four sextette

Interurban Electric Railways.

In an article in the transactions of the Association
of Civil Engineers, Cornell University, Wa-
sherman states that the greatest problem before the
interurban railroad engineer provide the
average rural district with the advantages of rapid
transit and still bring to the investor a fair and
proper return for his money. The official reports
from the slate of Massachusetts contain the informa-
tion that the average cost of a mile of electric rail-

road in that state has been as follows:

Roadway and track $2343343
Car equipment 8,510.13
Electrical equipment 1 1,683.82

Total ;
: '27.38

These figures include both urban and interurban
railroads. There are many examples of the latter,

however, averaging about as follows

:

Roadway and track $10,000x0
Car equipment 2,000.00

Electrical equipment 8,000.00

Total per mile S20.000.00

"The well-constructed urban lines are operated on
55 to 60 per cent, of the gross earnings," asserts the

Fig. Six-section Switchboard.

the room. They are of the Crocker-Wheeler type,

as are also the motor-dynamos in the other two
plants mentioned. The Cleveland machines operate

on no-volt circuits and deliver direct currents at

seven, 24, 45, 90, 180, 255 and 340 volts.

The power to run the motor-dynamos is furnished

by the Cleveland Electric Illuminating company
through its Edison three-wire service. A reserve

lead is supplied by the same company, via another

route through the lighting company's underground

system to the same power house. In case an accident

should disable the power house and thus shut off

1 be supply to the Western Union plant by both of

these routes, the motor-dynamos would not be with-

out power supply as a second reserve source is

secured by connection with a private plant in the

same block. This private plant supplies a no-volt,

two-wire circuit and is run continuously. In Fig.

4 on the next page are shown the circuit connections

to the power supplies.

From the main switch two two-wire circuits lead

10 1 he machines. The wires are run on a wooden
framework with porcelain cleats and the machines
are alternately connected to the circuits so as to

balance the load. Each machine is connected for

separate operation, being provided with switches,

starting boxes, etc., but the entire installation is

operated almost continuously, the load varying but

slightly from one month's end to the next. In con-
necting up tin- machines i hi *so delivering seven and
24-volt currents are used mi the single transmitters,

the 45-volt machines on short city wires, the 90 and
180-voll 011 the duplex instruments and the 255 and
340-volt dynamos on the quadruples- transmitters.

Three machines are operated on each potential, one

Fig. 2. Motor-dynamo Installation.

NEW WESTERN UNION TELEGRAPH PLANT IN CLEVELAND.

and eight quartette quarter-sawed oak tables, with

center rail, cut for typewriters, and with typewriter

cupboards arranged beneath the tables. All of the

receiving instruments are placed in oak resonators.

This does away with the old-style tables wdiich had

glass partitions between the differeht sections. The
resistance lamps used in the local circuits and the

fuses used to protect the machines from being short-

circuited are all placed on top of the tables. The
office is lighted by five-lamp incandescent clusters.

The gold and stock department, which is one of the

best equipped in the West, is also located on the

third floor. The New York Stock wire, the Chicago

Board of Trade quotation wire and the wire on

which baseball reports are sent, are looped from the

main switchboard to tin's department, and this

is sent out by the operator working the gold and
stock transmitters as rapidly as it is received over

the Morse wires.

Cleveland is a large trunking office, wires leading

into the city over the following-named railroads:

Baltimore and Ohio. Lake Sb re and Michigan

Southern: Wheeling ami Lake Erie: Clcv

Akron and Columbus; Big Four: Cleveland, Lo
rain and Wheeling; Erie. Nickel Plate and

sylvania. The current that is sent out by the motor-

dynamos carries over these lines as far as Buffalo.

Pittsburg, Chicago and Cincinnati.

The motor and switchboard equipments at Cleve-

land. Houston and Dttltlth win- designed by and

installed under the personal supervision of Mr J. C
Barclay, chief electrician for the Western Union
Pclegraph company The Cleveland installation is

in charge of F C. Hackett, manager of the operating

department.

Fig. 3. End of Switchboard.

author, "but the interurban roads are running higher,
say, 66 per cent.: although as earnings increase we
may expect a corresponding decrease^in this per-
centage. At this rate, the gross earnings must be
?j.ooo per mile of road to pay interest. Most of the
roads already built will earn this or more, but we
must remember that the best territories are now-
occupied and our operations in the future must be
in fields not so inviting because the popular
less dense. In this connection it may be interesting
to note that the latest official reports of the opera-
tions of the electric railroads of Ohio. New
and Massachusetts show the following gross earn-
ings: For the fiscal year ended June 30. 1900
miles of urban railroads of Ohio earned an a-

of $10,193 Per "tile and 390 miles of interurban
\; S24 per mile, while the average

earnings of all the electric railroads. Kith urban
and interurban. was $8,354 per mile, against $10.-

452 for Massachusetts and JJ4.445 for Xew
In the latter state the urban railroads earned $29,613
per mile and the interurban S-1.72," per mile.

"It seems unwise to undertake to build a lesi

pensive roadbed and track for the growing exac
^i the traveling public; rather does the keen compe-
tition of the steam roads compel us 10 provide
alignment, easy grades and .1 perfect track.

.1 generally recognized fact that a high-grade r

tnd track is absolutely necessary if maximum
ings and minimum expenses are to result and : -

connection we unhesitatingly recommend secur
private right-of-way whenever it

\s with the roadbed, so with the car c

ment. We cannot safely ec

therefore power and power transmiss : --

present the only chance we have for rcduc : -

• -miction,

he generation of p^-.vor and the b
of the same I am satisfied that our mo

-

electrical engineers have been dei



82 WESTERN ELECTRICIAN August 10, tgoi

tention more to the efficiency of the service and the

economy of operations than to the minimizing of

first cost. It is true they are embarrassed by the

absence of competition due to the formation of

trusts and combines controlling machinery and ma-
terials, but this in time will regulate itself. I be-

lieve, however, there is much which can and will

be done in the near future in the way of reducing

first cost of power and its distribution. If we are

to serve the average rural district as we would, it is

absolutely necessary that economies in first cost

shalf be introduced. Just what form these will take

it is difficult at this time to prophesy; whether it

will be compressed air, the storage battery, or the

familiar trolley with four-motor equipment, we do
not know. One thing is certain. We cannot serve

the rural districts fully until we can give them first-

class transportation service with a smaller expendi-
ture of capital.

"To increase the earnings is a different problem.

^n^nn
FIG. 2. NEW WESTERN UNION TELEGRAPH PLANT IN

CLEVELAND.—PART OF MOTOR-DYNAMO PLANT
SHOWING POWER-SUPPLY CONNECTIONS.

To the writer the volume of earnings of some of the
existing lines is a constant source of wonder, and
he confesses to having mentally prophesied failure
in a number of cases where success has attended
the actual operations. It is a singular thing how
business is actually created where there was prom-
ise of little or none by supplying facilities which
the public has never felt the need of. It seems the
denizens of the rural districts are quick to realize

that it is cheaper to send the women on their shop-
ping trips by the trolley than to withdraw horses
and a driver from farm service.

"Up to this time practically all the earnings have
come from passenger business. In the future we
may look for a big source of revenue from freight.

Already many of the lines are establishing regular
freight service. The telephone, in connection with the
trolley freight, permits of quick deliveries, and the
merchant and his customer will not be slow to take
advantage of it. Recently an enterprising inventor
has put out what he terms a "rail wagon," which
gives promise of being a good thing for the inter-

urban railroad and its patrons. Briefly stated, this
wagon is intended to run between the farmyard
and the city warerooms."

Electric Traction Consolidations in

New York State.

It is reported that a new road to be the nucleus
of a large electric-railroad system in central New
York, will, in a few days, be incorporated in Utica,
X. Y. The new company which will be capitalized
at $3,500,000 will be the Consolidated Street Railroad
company. The proposed system will, it is said, com-
pete- for passenger and express business with the
steam roads and the Adams Express company. It
is reported that the promoters of this system already
control all the street railways in Utica and the sub-
urban extensions which are under way. The elec-
tric lines in Syracuse and Rochester are also being
extended and it is expected that within a year or
two the New York Central railroad will be paralleled
by an electric-railway system extending across the
state.

An imort; the surface-rail-
way interests in the vicinity of Troy is said to

practically < ed The '-..mpany
will be capitalized at $2,60O,OOO, and will be known

. Iley Railroad company. The roach
r and Me 1

villc Si 1 Falls, Sandy
Hill and Fort Edward omp ny, the

vich and Schuylei ric Railway com-
pany, tl nd the Sara-

pre*
cm at various

.

.- tcrford,

Fall and 1

arrens-
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Incandescent-lamp Economy. 1

Bv Guy V. Williams.

During the last few years there has been but little

choice in incandescent lamps, in so far as initial

claimed efficiency is concerned. 3.1, 3.5 and four-watt
lamps are offered; one chooses what appears best
adapted for present needs, and takes what he gets.

An incandescent lamp is too often valued according
to the number of lamp-hours derived therefrom, re-

gardless of initial uniformity of candlepower, cur-
rent consumption and candle-hours. Most of the
prominent lamp makers may be depended upon to

furnish initially satisfactory lamps, yet many lamps
find their way to the market lacking in even this es-
sential. A series of recent tests are presented to
illustrate this.

Test No. 1. Selected at random from a lot of
16-candlepower, no-volt. 3.1-watt lamps and tested
at their rated voltage

:

50 watts
55 watts
50.2 watls
72.1 watts
Go 6 watts

17 candlepower
20 candlepower
15.

1

candlepower
17.9 candlepower
15.5 candlepower

Average 17. r candlepower 57.58 watts 3.37 watts per candle

Test No. 2. Selected at random from a lot of
16-candlepower, no-volt, 3.5-watt lamps, tested at

rated voltage

:

17.25 candlepower
17.25 candlepower
15.25 candlepower
17 candlepower
17 candlepower
17.5 candlepower

71.8 watts
62.8 watts
67.7 watts
6S.2 watts
67.

1

watts
73.7 watts

Average 16.8S candlepower 70 watts 4.1 watts per candle

The conditions shown by the above tests are not
frequently met with now, another method having
been adopted to secure the same results, as shown in

Test No. 3, selected at random from a lot of 16-

candlepower, ill-volt, 3.1-watt lamps:
14.6 candlepower 59 watts
12.5 candlepower 49.5 watts
14.5 candlepower 49 watts
14 65 candlepower 49.8 watts

Average 14.06 candlepower 49.33 watts 3.5 watts per candle

Test No. 4, from a lot of 16-candlepower, 105-volt,

3.5-watt lamps :

5811.25 candlepower
11 candlepower
10.25 candlepower

watts
watts
watts

Average 10.8 candlepower 55.3 watts 5.1 watts per candle

It will be noted that the total watts consumed
by these lamps would not be excessive were they
of full candlepower, but it is excessive for the

amount of light actually delivered. A wattmeter
would not detect this fault in the third and fourth

lots, but would in the first and second.

It is not meant to convey the impression that all

lamp makers impose upon their customers in this

manner, yet it is done more frequently than is gen-

erally believed. The only sure check is for every

company to equip itself with a first-class lamp-testing

outfit. It is not expensive, and is really a necessity.

A standard portable voltmeter and an ampere or

wattmeter should be possessed by every electrical

station. The photometer alone would be devoted
exclusively to lamps, and can be had at an exceed-

ingly low price, so cheap, in fact, that no company
can afford to be without one. The immediate re-

sult of persistently photometering all lamps is shown
in test No. 5, selected at random from a lot of 16-

candlepower, no-volt, 3.1-watt lamps.

15 75 candlepower 49 waits
16.4 candlepower 48 watts
16.5 candlepower 4S watts
16.25 candlepower 49 watts
16.75 candlepower 50 watts

Average 16.33 candlepower 49.S watts 3.05 watts per candle.

From the statement made with reference to the

initial efficiency of lamps, it might appear that no
advance has been made in the art of lamp making,

but, in fact, there have been great improvements.
The lamp of to-day has a better candlepower curve
and is more uniform and, when operated under simi-

lar conditions, will give much better service than

its predecessor.

It is unreasonable to expect the best results from
lamps operated on a fluctuating voltage, particularly

if the fluctuations carry the voltage above normal.

They will doubtless stand two or three per cent, in-

crease, but the result will be sjiorter life and fewer
candle-hours. The following table shows the effect

of increased voltage upon the candles, total watts,

watts per candle and life of the 3.5-watt lamp.

Per Cent. Candle- Watts Per Per C-n
Voltaee. power. Watts. Candle. Life.

roo 16 56 3-1 100
101 7 57.2 3-37 81.5

102 17.9 58.4 3.26 67.8

103 9 59-<J 3'4 65.6

104 M 60.9 3.06 48.2

105 21 62.2 2 96 40 2

106 21.8 63.5 2.9 30

Attention is called to the subjoined curves (Fig.

1 ) illustrating the rapid loss of candlepower of lamps
burnt above normal. The contrast between a new
lamp and one that has burnt a few hundred hours
is very slight, when operated at normal, but becomes
more marked as the voltage increases. Increasing the

voltage to give a good light itself defeats the end most
desired. Though the lamp will burn brighter at

first, after a short while the candlepower curve shows

1. A paper slightly abridged) read before tlte Northwestern
electrical association at Sheboygan, Wis , on June 2d, 1901.

a marked decline and soon falls below that of a
normally operated lamp, so that during the latter
part of the life it is really dimmer.

It is also erroneous to assume that a lamp burnt
on a fluctuating voltage will give the best results,
even though the average of the voltage is the same
as the normal voltage of the lamp.
As is well known, all lamps gradually lose their

brilliancy almost from the moment they are put into
service. A lamp's value is determined by its watts
per candlepower and candle-hour area, or, in other
words, by the amount of light derived from the cur-
rent consumed.
The current consumed by a lamp during its life

is worth tenfold more than the lamp itself. It is

estimated that the cost of free renewals will not
exceed 15 per cent, of the total expenses, so we may
assume that the 85 per cent., representing fuel, labor
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FIG. I. INCANDESCENT-LAMP ECONOMY.

and maintenance, is the cost of the electric current,

all of which is consumed in the lamps for the pro-
duction of light. Is it not of importance, then, to

know what is received for the greater part of the
expense account ? For this the use of a photometer
is essential, and should be a part of the regular work
of every station. Unfortunately, it is not, and, in-

consistent as it may seem, there are those who doubt
the reliability of the photometer, while insisting

strenuously that they want correctly rated lamps.
It is argued that the personal equation enters into

the work with a photometer to such an extent as

to render it almost impossible for two workers to

agree, and that under the very best of conditions
only approximate results can be obtained; conse-
quently, there is little satisfaction in working under
the conditions ordinarily prevailing in a central sta-

tion. Further, that as a number of factories furnish
satisfactory lamps without being checked up, they
will continue taking their chances, particularly as

their employes are usually busy on other work which
appears to yield a better and more immediate return.

Admitting that absolutely exact work cannot be
done, we know that the photometer is exceedingly
reliable, and by using an incandescent lamp for a

working standard and exercising proper care, the
percentage of error will be negligible, especially

where comparative tests only are made.
That it is impossible to secure ideal conditions for

testing lamps in the ordinary central station is also
admitted. If the refinements of a lamp are to be
brought out, it is better to have the work done in

a laboratory equipped for the purpose, but ordi-

narily it is more important to learn what results

are being secured under the prevailing conditions.

This will show what the customers are actually

getting.

If the test shows the lamps to be unsatisfactory,
the trouble may be looked for in the voltage regula-
tion, in the lamps or in both. In testing, not only
should different makes and types be tested, but also
lamps of different voltages and efficiencies. It is

frequently more desirable to make the lamp fit the

voltage than to change existing voltage conditions.

Particularly is this so if the voltage has been carried
above normal, because, were it reduced, the old
lamps on the circuit would burn so dim as to make
it necessary to replace them. Therefore, it is better

to determine just what lamps are best suited for the
service, and adopt them. By exercising great care
in making these tests it will be possible, in many
instances, to find 3.1-watt lamps so satisfactory that
their use would be warranted.
The useful life of a lamp is determined by the

number of hours it burns before losing 20 per cent,

of its rated initial candlepower. A simple method
for determining the candle-hour area is to multiply
the average candlepower by the number of hours in

ils useful life. In the tests which follow the area
is for the purpose of comparison, corrected to the
basis of the initial rated efficiency of the lamps by
calculations based upon the law of the 3.65 power.
The following were selected as being representative

of a number of tests made by several medium-sized
Stations, The lamps were burnt on the commercial
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circuits, and readings were taken witli suffic

frequency to get the general trend of the candle-

power curve. From five to 10 lamps were tested

in each lot, and the average curve obtained. Each
lot represents a competing make, though several

makes appear in more than one test. In each case

iIm lot making the best showing is used as the stand-

ard of comparison and is designated as lot I.

Test No. I. Two makes were tested. The voltage

was very satisfactory and the full capabilities of the

lamps were brought out. The average area of lot

1 was 16,157 and of lot 2 13.063 candle-hours. As
the lamp value lies in the number of candle-hours

secured for a certain amount of current, a true

standard of comparison may be arrived at by reduc-

ing the area to a basis of so many candle-hours per

cent, of lamp value. In other words, assuming the

value of the lamps in lot 1 to be 20 cents each, 807.85

candle-hours were secured for one cent of lamp
value. On this basis, the lamps represented in lot

j Hiving S0.8 per cent, of the area of lamps in lot

1, arc worth only that proportion of 20 cents, or

16.2 cents.

Test No. 2. The voltage here averaged from two
1,' three per cent. high. As a result, the useful life

and candle-hour area are reduced more than 50 per

p
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FIG. 2. INCANDESCENT-LAMP ECONOMY.

cent, below that of test No. I, though identically

the same makes of lamps were tested.

. Test No. 3. Two lots of 3.1-watt lamps were
tested. Subsequent tests were made, using lamps of

higher voltage, with more satisfactory results, and
finally 53 to 54-volt, 3.1-watt lamps were adopted

by the company making the test.

Test No. 4. The voltage is here carried about

10 per cent, high for the purpose of "giving a good
light." The success of their efforts may be observed

by comparison with test No. 1.

Test No. 5, on 220-volt lamps. The voltage was
slightly below normal and the area of both lots pro-

portionately greater than it would have been had
the voltage remained at normal.
Test No. 6. Also on 220-volt lamps. The voltage

was very satisfactory. The four most prominent
makers of 220-volt lamps were represented, and the

comparative merits of their respective lamps fully

brought out. A useful life of 930 hours and an
area of 10.438 candle-hours is indeed flattering. The
results of this test are shown in Fig. 2.

Until quite recently the highest efficiency offered

in 220-volt lamps was four watts per candlepower,
hut now an exceedingly satisfactory 3.7-watt lamp
is offered and recommended for general use. The
filament of this lamp is unanchored. The useful

life is about 650 hours and the area about 10,000

candle-hours.
There is not nearly as much trouble in systematic

lamp testing as is generally supposed. For a me-
dium or small station an average of 30 minutes per

day, or three hours per week, will usually suffice.

If 10 per cent, of the lamps received are measured
initially, a criterion of the entire lot is secured. If

they are accepted, one lamp from each barrel should
be placed in life test and another as nearly as pos-

sible the same initially preserved against the acci-

dental breakage of the test lamp, when the test may
be started again with this second lamp. The read-
ings may be taken after every hundred hours' burn-
ing, the candlepower curve plotted and the area
calculated.

A suitable lest rack may be placed at some con-
venient point where it is possible to keep an accurate
account of the hours of burning. As the object is

in learn the area delivered to the customers, it is

neither necessary nor desirable to make an effort to

deliver a more uniform voltage to the test lamps
than to those in regular service.

By testing different makes of lamps in this manner
it will soon be determined which is the most sat-

isfactory for permanent use. The most satisfactory
results secured from each test (if there are several
lots) may be adopted as the standard for comparison.
This standard may be changed from time to time, as
better results are secured.
This will place the lamp maker in a position to

compete on the basis of lite merit of his lamps, and
an incentive is offered for greater effort on his part
to improve the quality thereof. By constantly de-
111:1 tul incr a better lamp than previously received and.
what is more important, knowing when it is re-
ceived and being willing to pay for it, will soon bear
fruit.

There is no reason why lamps should not be
bought on the basis of their true worth, rather than
as simply so many glass bulbs, brass bases and fila-

n In buying a boiler, engine or dynamo, it is

n"i customary to call for so many pounds of iron,

teel, copper and brass. Efficiency and service arc
required and considered of first importance, and
any increase in efficiency will command a premium.
This has been productive of good results, as an
ordinary efficiency of 95 per cent, in an engine or
dynamo will witness. The efficiency of an incan-
descent lamp is at best not above five or six per cent.,

si 1 that there is room for improvement without split-

ting hairs.

A series of tests made by a large central station
mi five makes of lamps that has come to the writer's
attention illustrates the value of making tests as
above outlined. Each lot consisted of 10 lamps. Lot
1 gave the best results and was used as a standard
for comparison. The lamps tested were m-volt, 3.1-

watt. The comparative value of the lamps is as
follows

:

Lot 1 average area 8200 candle-hours or 100 per cent.
Lot 2 average area 4032 candle-hours or 49.2 per cent.
Lot 3 average area 392- 9 caudle-hours or 47.9 per cent.
Lot 4 average area 2522.2 candle-hours or 30.8 per cent.
Lot 5 average area 615.7 caodle-hours or 7.5 per cent.

The comparative value of the lamps is propor-
tional to their candlepower area. Taking lot i as
the standard for comparison, lot 2 having an area
of 49.2 per cent, as much, the lamps are worth just

49.2 per cent, of those in lot 1. On this same basis

the value of each of the other competing lots may
be determined.
With this in view, it would appear that the pho-

tometer is really quite valuable when properly used
and the benefits to be derived therefrom are greater
than can be derived from any other source for the
same outlay.

Endurance Tests of Nernst Lamps. 1

As the Nernst lamp has now been on the market
in a practical form for some months, it is of interest

to inquire how far this new lamp actually has ful-

filled expectations as to durability and economy.
To settle this point definitely requires a long time, in

-^o
"•

1

T"-<^
igj

!^/>

<»;; »,

iter :ar.d _<>._
r___

—^^

"' •--
-"""

100 300150 200 250
Hours Burning

ENDURANCE TESTS OF NERNST LAMPS.

order to carry on practical investigations and to

collect data ; nevertheless, endurance tests with per-
fect specimens of the Nernst lamp furnish a cue
for more exhaustive examinations and show to what
an extent the employment of the lamp is to be rec-

ommended.
Experiments were made with three specimens of

the so-called 200-watt lamp, one of which showed a

life of 124 hours, the other two of 293 and 369 hours,
respectively. In all three cases the curves of current
consumption, candlepower and watts per candlepower
were nearly alike, so that the case is sufficiently

presented, if we here give only the curves found
with the third-mentioned lamp, that showing 369
light-hours.

As the accompanying curves show, this lamp gave
during this endurance test, in which it was sub-
jected to photometric and electrical efficiency ex-
amination for fully 25 hours, the values arranged in

the accompanying table. It is to be remarked that
all photometric measurements on the lamp were
made with a partially opaque spherical globe over it,

which absorbed 25 per cent, of the light of the lamp,
so that the absolute watt consumption per candle
is less in the same proportion than the values given
in the table. This fact should be borne in mind in

considering the utility of the lamp. The table is as
follows

:

Current W.ill- ..', n
1

No. of Light in Consump- Poten- sumed
Hours Cand r>- tioD in Am- tial in ner Can-

dlepower.

Remarks.
Huroed. power. peres. Volts.

146 0.S85 220 1 33 At tho
= 5 126 0.870 220 1.52 st Art. with-
50 109 0.865 220 1-75 out elobe
75 104 0.S60 220 1. 8: ,184 c. p..
100 99 0.860 ;;o 1.91 a n tf 1.06

125 97 0.855 220 1.94 watts per
150 94 0.855 220 2.00 !c. p.

175 86 0.835 220 2.14
2cm Si 0.805 220 2.19
225 7* 0.790 220 2-35 ai the
250 67 "775 220

::£
rnd, wiih-

275 64 o-755 230 otit globe
;oo 60 0.730 220 61 c. p..

335 53 0.600 220 3.86 <and 2.44

350 4 3 0.630 230 waits per
369 •;.> c. p.

1 In. current consumi. •; heating
which is only in action

illuminatioi
amounts to but o mperc, and is the:

red in the the lamp.
All three lamps failed finally because

feed wire melted off close '•. the '..:

had used the lamp at a brilliancy < t

the life would have been about 300
and the watt consumption per candle;
2.06 watts,

iamp
the consumption at least 3.25 wall
1 ("filer candle. 'I hi; mnter-
balance the high cost of manufacture of the I

lamp, as well as the fact that, because of the great
falling off of illuminating power, il le not
to burn the lamp below 80 candlep
200 hours only. In the latter case th
example shows the relation between the cost of man-
ufacture and economy of the new lamp
Average current consumption during a 200-hour

lighting period =
200 X0.86 X 220

= 378 kilowatts.
1,000

I he cost of this amount of current at a unit price
of 65 pfennigs per kilowatt = 0.65 / 37.8 = 24.57
marks. Five per cent, deterioration for the Nernst
lamp itself ("14.50 marks) = 0.73 mark, and the cost
of the substitute burner is two marks, making a
iotal of 27.30 marks. [A mark is equivalent to 23.8
cents; a pfennig is one one-hundredth of a marie.]
From these figures there results for the candle-

hour output (104.4 X 200 = 20,880) a cost of 0.0014
mark, as against about 0.0022 mark for the ordinary
incandescent lamp, with an average cost of 3.25 watts
per candle. We have thus for the actual perform-
ance of the Nernst lamp an economy of operation
of 56 per cent, at least, judging from certain selected
lamps which, however, might not often be equaled
in the regular course of manufacture, reasoning
from the analogy of the ordinary' incandescent lamp.
In relation to the employment of lights in a large

room, lamps of high candlepower are in general
not employed advantageously, yet it is fair to expect
that lamps of the Nernst type, but of smaller candle-
power, may prove equally economical.

The Edison Storage Battery at Buffalo.

In the accompanying illustration is shown the new-
storage battery recently invented and patented by
Thomas A. Edison and now on exhibition in the
Electricity building at the Pan-American Exposition.
This battery, as has been described in recent issues

of the Western Electrician, is made of iron and
nickel and has an alkaline electrolyte. The cell on ex-
hibition has a capacity of 100 watt-hours. It weighs

THE EDISON STORAGE BATTERY AT Bl'rFAL

inds and consists of eight plates. In front of

the exhibition cell are shown two sample gri.-

empty and one filled with the briquets of active

rial.

r. From the Elektrolechiiischer AnictKOr. The article is

sinned "A. II."

Third-rail Electric Railway in South
Dakota.

The Black Hills and Fort Pierre railroad of South

Dakota is said to have been purchased by the Chi-

Burlington and Quincy Railroad company for

$1,000,000, and it is announced that it will be cha

to a third-rail electric system, between the tow

Englewood and Lead. S. D., a distance of ah

miles. A force of [50 section men wei

work on July ^7th at laying the third rail. General

Manager Holdrcgc of the Burling! is re-

as saying thai thi tral narrow-

road between Lead an
'

'it six

miles"! would also be operated bj

January 1st. Trains will be run every a

11 the towns of Lead
of every hour, as at present. I: \

Burlington company will also app'y
for the right-of-way through the Lead
for an extension of the Deadwood Central railroad.
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Large Railroad Electric Interlocking
Plant in Chicago.

The handling of about a thousand regular train

movements a day is the work that is accomplished

entirely by electricity in an interlocking plant re-

cently installed near Sixteenth and Clark streets,

Chicago. At this point are crossings of the St.

Charles Air Line and the Chicago, Madison and
Northern with the Chicago, Rock Island and Pacific
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the bolt in position to lock the switch and lowers
the detector bar into place.

A mechanical clutch operates to disengage the

motor from the rest of the mechanism at the time

when the lock bolt is fully home. This prevents

any shock to the machine, and leaves the armature
free to rotate under the influence of acquired mo-
mentum. The final part of the movement of the

lock bolt actuates a circuit controller, whose move-

FIG. I. LARGE RAILROAD ELECTRIC INTERLOCKS

and the Lake Shore and Michigan Southern roads.

There are, approximately, 150 regular train move-
ments daily on the Chicago, Madison and North-

ern and St. Charles Air Line tracks and 700 on the

Chicago, Rock Island and Pacific and Lake Shore

and Michigan Southern tracks. In addition to these

there is a very heavy switching movement, and as

both the Chicago, Rock Island and Pacific and Lake
Shore and Michigan Southern run many suburban

trains, the movements over the crossing in the early

morning and evening hours is especially heavy.

The interlocking plant which controls the switches

and signals at the crossing is one of the largest in

the United States. The apparatus, which is all elec-

tric, was installed by the Taylor Signal company of

Buffalo. It controls eight bridges, spanning from

two to six tracks, and supporting the high signals,

a large number of switches and dwarf signals and

also a drawbridge across the Chicago River that

is bolt-locked and signaled. To operate the signals,

switches, derails and locks mechanically would re-

quire 160 working levers and the machine would

be 75 feet long if one spare space were allowed to

each eight working levers. It would require at least

three men constantly for its operation and probably

four in the early morning and evening hours.

The Taylor electric machine employed is 26 feet

long, and requires one man for its operation, except

during the early morning and evening hours, when
a "split-trick" man is used. Thus, in this electric

plant, four eight-hour men handle the machine more

easily than 10 eight-hour men could handle a me-

chanical plant. In Fig. 1 of the accompanying illus-

trations is given a view of the electric interlocking

machine, with the two men operating the levers.

The distinctive feature of the Taylor system is

that electricity is the sole power employed for effect-

ing and controlling the switch and signal movements.

The signal lamps are also lighted by electricity.

The apparatus comprising, the principal parts of the

system consists of the switch motor for switches

or derails, the signal motor, a circuit-closer at each

switch or signal to return an indication to the
- when the switch or signal has finished its

stroke, rail circuits to serve (when necessary or

desirable; the same purpose as detector bars and
the interlocking machine, together with insulated

wires, to connect it to the switch and signal motors.

In Fig. 2 is shown the switch motor and gearing

in this system. The motor, making 20 revolu-

DUt 1% or two seconds, turns the large

gear wheel one revolution to make one stroke of the

switch. The switch is connected by means of a rod
to a cam on the wheel, and the construction is such
that the preliminary part of the movement with-
draws the holt from the loci: rod. This same part

of the movement lifts the bar, which is the

same as the bar used with manual switches. The
intermediate part of the movement effects the trans-

:he switch points from on< n to the

lent replaces

NG PLANT IN CHICAGO.—INTERLOCKING MACHINE.

ment disconnects the motor from the source of

power and establishes another circuit including only
the motor and the indication magnet on the inter-

locking machine. The rotation of the armature due
to momentum, develops a very strong current which
energizes the indication magnet and thus disengages
the latch from its connection with the cam on the
lever, releasing the lever and permitting the signal-

FIG. 4. LARGE RAILROAD ELECTRIC INTERLOCKING PLANT
IN CHICAGO.—REAR VIEW OF TWO INTER-

LOCKING LEVERS.

man to move it into its final position. Without this

indication the lever would remain immovable, and
as it is interlocked, when necessary, with any or

all other levers, the clearing of conflicting levers

is made impossible. As the indication current is

derived from the switch motor itself, and as this
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tion of the switch motor quickly and without shock
after it has performed its proper functions
The movement of the switch back to its original

position is accomplished by turning the wheel in the
opposite direction, the movements of the cam being
the same as before, but in reverse order The po-
larity of the motor was changed by the preceding
movement. At the end of the movement of the
lock bolt the motor is automatically thrown out of
gear For single switches or derailing switches, a
one-horsepower motor is used, but the power re-
quired is usually only four amperes at about 100
volts.

When in use the gearing of the switch-operating
apparatus is covered by a metal case that can easily
be lifted off for inspection and repairing purposes,
in fig. 3, wh,ch illustrates a section of the track
and switches looking south, are shown 13 switch
motors. This picture also shows four dwarf sig-
nals and a high bridge with five semaphore signals
I he. tower containing the interlocking machine is
seen in the distance.

The small motor that operates the semaphore
signals is of one-fourth-horsepower capacity. It
puts its signal in the all-clear position by winding
up a chain which lifts the weighted end of the bal-
ance lever, pushing up the signal rod. This wind-
ing-up requires about two amperes. When a signal
has been put in the clear position, a pole-changer
operates on the switch machine, closing a circuit
through a brake magnet to hold the signal down.
The motor is at the same time, de-energized. To
return the signal to the stop position, the brake
magnet is de-energized, and the counterweight causes
the blade to take the horizontal position. The brake
magnet requires only 0.1 ampere.
The signals indiv-ate in only one direction—that is,

when going to the "normal" or "stop" position. An
indication in the "reverse" position is generally un-
necessary, as usually no other movement depends
on the signal clearing. But, when the clearing of
one signal is dependent upon the clearing of another,
as, for example, when a distant signal is to be
cleared after a home signal, this is provided for
by taking the distant-signal circuit through a circuit-

closer operated by the home signal, and so connected
that the home signal must be cleared before a circuit

can be established to the distant signal. The current
for operating the signal-indicating and releasing
mechanism when the signal lever is put back to
"normal" is derived from the signal motor acting
as a generator. It is driven by the counterweight,
and the circuit is established for this current only
when the arm has nearly reached the horizontal
position. This current, besides its use for indication

purposes, serves to stop the fall of the counterweight
without shock.

The dwarf signal used is worked by a pair of
solenoids. When the current is withdrawn a spring
returns the signal arm to the horizontal position. In
this signal the indication current is closed by con-
tact points between the solenoids. Just before the
signal reaches the clear position, the low-resistance

winding of the solenoid is automatically put in series

with the high-resistance winding, so that the signal

is held at all-clear by one-fourth ampere, although
a current of six amperes was used to move it.

The levers of the interlocking machine, shown in

Fig. I, are interlocked mechanically by cross-locking

very similar to that used in the manual interlocking

machines. A rear view of two levers, one for a

switch and one for a signal, is shown in Fig. 4.

The lever bars, with handles extending upward, are

imb. i
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for switches and those with downward handles are

for signals. Each of the former when moved opens

two circuits and closes two ; the signal lever opens
one and closes one.

The first part of a movement of a lever in either

direction locks all other switch and signal levers,

the movement of which would set tip a route conflict-

cannot be developed until the circuit controller at

the switch is reversed, and as this reversal is effected

only by the final movement of the lock bolt, the

getting of this indication and release is assurance

thai the switch is home and locked. The current

generated by the switch motor not only serves for

indication purposes, bill also serves 10 stop the rota-
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ing with the new position of the switch or signal

controlled by this lever. The intermediate part of the

movcmenl effects Ihe change of the circuit con-

troller, which is attached mechanically to the lever,

from the "normal" to the "reverse" position, or vice

versa. The final part of the movement releases

other switch and signal levers whose movements

help in selling up the route, and would conflict with

the original position of this particular switch or

signal. The lever is stopped at the end of the in-

termediate part <if its movement in cither direction

by a latch. This latch is -forced into place to lock

the lever by a cam on the lever itself, so that the

lever is certain to be stopped by the latch, as any-

thing that could prevent the latch going into place

would stop the lever by means of the cam. The
latch is disengaged at the proper time by an electro-

magnet, energized by a current developed by the

switch motor acting as a generator after it has

performed its work of moving and locking the

FIG. 5. LARGE RAILROAD ELECTRIC INTERLOCKING PLANT
IN CHICAGO.— STORAGE BATTERY.

switch, or by the signal motor when the signal is

put back to normal.

In Fig. 5 is shown the storage battery, located

on Ihe first floor of the interlocking tower, that sup-

plies the electric current for the operation of the

system. There are two sets each of 55 cells and

150-ampcre-hour capacity, supplying a current of

1 10 volts. Each cell contains nine plates, 7% by 9

inches in size. The batteries are of the Willard

type and were manufactured by Sipe & Sigler of

Cleveland.

The batteries are charged from a generating

plant installed in a small building a short distance

from the tower. This plant consists of two 2%-
kilowatt generators, each directly driven by a five-

horsepower gasoline engine, as shown in Fig. 6.

The generating units are installed in duplicate, so

as to enable repairs to be made to the machinery
and batteries without affecting the operation of the

plant, each engine and generator being capable of

furnishing all the current required to charge the

batteries and to light all the signal lamps. Ar-

switch motors and signals is enclosed in wooden
conduit, as illustrated in Fig. 3. The conduit is

supported about every eight feet on stakes a little

above the ground. Experience in electric-block sig-

naling extending over a number of years has shown
that ibis construction is reliable and that the con-

ductors are durable. It is said that they arc especially

more durable than small galvanized pipes placed

underground.

Some interesting figures on the cost of electric

operation by the Taylor interlocking system con-

vincingly demonstrate its economy. The maximum
current required to make a switch movement has

been found to be seven amperes, and the maximum
time three seconds, the energy expended being,

therefore, 21 ampere-seconds. To reverse or clear

a signal it requires a maximum of four amperes
for one second, or four ampere-seconds. To hold

a signal at "clear" one-eighth ampere is necessary,

r.nd, assuming the signal to be held clear two min-
utes, on an average, this will amount to 15 ampere-
seconds, or a total for each signal movement of 10

ampere-seconds. Making the assumption that there

are a thousand train movements at this place daily

and that it requires an average of four switch and
two signal movements for each train, the total

amount of current required each day would be 33.88

ampere-hours.

Under these conditions, it is seen that one set of

batteries would last on one charge for about 4%
days. Assuming the efficiency of the batteries at

about 75 per cent, and the efficiency of the gener-

ators at about 80 per cent., it will require about 8M:

horsepower-hours to store up this 33.88 ampere-hours

of current at a total cost for fuel of about nine cents.

It is thus seen that 444 switch and 222 signal

movements can be made at a cost of one cent. As
one set of batteries can be charged in eight hours

at the normal rate from one generator, the engines

need be run only eight hours in 4V2 days. Because
the engines arc used but little and then under favor-

able conditions, they require little attention and
are run and looked after by the Ieverman or signal

repairman.

On a recent test of the storage-battery plant the

interlocking system was operated for nine days on

one charge of the battery.

As electrical energy is used in the operation of

the plant, it is possible to light the signals with

electricity without additional apparatus, thus saving

the expense of the care and lighting of the lamps.

On account of the nature of the power employed,

the switches and signals at a great distance are

handled and the indications are returned as quickly

as from those near the tower.

Electric Car for Royalty.

A magnificent royal car—probably the first electric

car in the world built especially for royalty—is now
in the course of construction by the Ottawa (Ont.)

Electric Railway company. Upon the occasion of

LARGE RAILROAD ELECTRIC INTERLOCKING PLANT IN CHICAGO.—SECTION OF- TRACK,
MOTORS AND SIGNALS.

SHOWING SWITCH

rangements are made on the switchboard so that

these lamps can be connected to either one of the

two batteries or to either one of the generators.

Provision is also made for connecting cither of the

batteries to either of the generators for charging
or for connecting them to the interlocking machine
for the control and operation of the switch and
signal motors.

The wires that conduct the current to all the

the visit of the Duke and Duchess of Cornwall to

Canada, the car will carry the royal party to Brit-

tania, where the Ottawa lumbermen will have a

timber crib, which will be boarded for a trip through

Deschenes Rapids and down the timber slides at

Chaudicrc Falls. The electric-railway company is

sparing no expense to make the car one of the

electric cars that was ever built. It is to be finished

in a most complete manner and on the front will

nted the name of the car, "The Duchess of
Cornwall," and on cither side of the car will be
carved the royal coat of arms. The car is to be
finished in the royal colors and the inside will be
furnished with wicker and upholstered chairs and
finished in fancy brasswork and plate mirror;. The
design of the car has been approved by Lord
and Sir Wilfrid Lauricr.

The Ruhmer Photographophone.

The variations in the intensity of oscillation of a
"speaking" arc light are so appreciable that it is

possible to record them upon a moving sensitive

film, and it is upon this principle that the photo-
graphophone of Ernst Ruhmer of Berlin depends.
The instrument consists primarily of a light-tight

wooden casing in which photographic-film reels arc
mounted, the film as it is unwound from one reel

being received by the other, as in the cinematograph
and similar chronophotographic machines. The reel

is driven by a small electric motor through the me-

FIG. 6. LARGE RAILROAD ELECTRIC INTERLOCKING PLANT
IN CHICAGO.—GENERATING UNITS.

dium of a belt and pulley. Traveling at a uniform
rate, varying from two to three meters per second,

the film passes the focus of a lens, in front of which
the source of light, which may be a speaking arc, and
which is caused to undulate in accordance with the
sound waves, is placed at a suitable distance. The
film, after having been subjected to the action of
the undulating light, is developed in the ordinary
way and fixed.

In reproducing the recorded sound, an ordinary
stereopticon is used in place of the original undu-
lating source of light, the film traveling with the

velocity equal to that with which the record is made.
Behind the film an exceedingly sensitive selenium

cell is removably mounted and connected with two
telephone receivers in the circuit of a small dry bat-

tery. The variable transparency of the film will

cause the selenium cell to be illuminated with a light

which flickers in accordance with the undulations

of the recording arc. It is a well-known phenome-
non that selenium conducts electricity with an in-

tensity that varies as the light by which it is illumi-

nated. The ever-varying light thrown upon the sen-

sitive cell of the photographophone causes the cur-

rent in the circuit to vary' therewith, these varia-

tions of current being transformed at the telephone

receivers into acoustic waves, corresponding with
the sound undulations originally photographed upon
the film.

By this method, says Mr. Ruhmer in the Scientific

American, sounds are reproduced with astonishing
distinctness. The loudness can be varied by increas-

ing the candlepower of the light employed in the
stereopticon. It is said to be possible so to magnify
the sound that a record can be reproduced with a

clearness equal to that of telephone transmission.

Hartford-Boston Electric Railway.

The Stafford Springs (Conn.^ Street Railway
company proposes to build a through trolley line

from Hartford. Conn., to Boston. Mass.. connecting
with the Hartford. Manchester and Lockville Tram-
way company at Rockville. Conn. The Stafford
Springs company was chartered at the recent session
of the Connecticut General Assembly, with an au-
thorized capital of $50,000. which may be increas

$700,000. It hr.s authority to build from Rockville
to the line between Connecticut and Massac!
li is proposed to build to Worcester. Mass.. where
ihe road will connect with the lines of the Worcester

ilidated Street Railway company. This will

make the distance (
:o miles from Hartford to V

ter. or 25 miles shorter than the steam-railroad
The running time will be -

1
'j hours, against

three hours by the steam roads. The fare will be
75 cents, against $1.23 by steam roads. The trolley
line from Worcester to Boston will soon be built

and the running time between those cities will he
two hours, the fare being 50 cents. The fare bv
steam road is $t.?0. Tt is expected that the cars will

be running from Hartford to Boston within a year.

The Stafford Springs comnany ej
siderahlc freight traffic. The incorporators of the
company recently elected the following-named direct-

ors : Francis T. Maxwell of Rockville. Conn. Thomas
C Perkins of n-'rtforn'. Conn . Fred C Hinds of

• Ch irle< H. Wil; E. C 1

of Stafford. Conn., and E. C. Dennis ' 5

Springs. Conn
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The power of injunction that rests with the courts

is a valuable one and in several instances recently

it has been used to the advantage of parties

interested in electrical or allied industries. During
the recent machinists' strike several manufacturing

firms called upon the courts to enjoin the strikers

from maintaining pickets about their works or in

any way interfering with the operation of the plants.

These injunctions were in most cases granted and
universally respected, although the machinists' union

has naturally taken steps to defend its interests

when the cases come up for trial.

One of the most recent illustrations of the uses

of injunction was at Indianapolis. Bids were asked
for by (he Board of Public Works on public elec-

tric lighting and the specifications that were drawn
were said to have been manifestly unfair and
plainly fa-vorable to a local company composed of

political friends of the board. Relief was sought

from the courts by the competing lighting com-
pany, and the board was enjoined by Judge Carter

of the Superior Court from receiving bids under

the specifications. The board has now prepared

new specifications, and bids have been asked for

again. Even these new specifications are believed

to discriminate unfairly aaginst the old company
and another injunction may be sought. Whatever the

outcome of this particular case it illustrates that

at least temporary relief may be obtained, when un-

just, political favoritism is believed to have been

shown, by an appeal for an injunction.

A very complete account of the various uses of

the telephone in railroad service is given by Mr.

Valentine in his paper presented elsewhere in this

issue. One hears occasionally of the telephone re-

placing the telegraph system in train dispatching,

but probably does not realize to what an extent

telephones are already used by some of the large

railroad corporations. Mr. Valentine was until

quite recently connected with the New York, New
Haven and Hartford railroad as superintendent of

telephones, and his experience in that position en-

abled him to write understanding^ of the subject

and also to point out along what lines possible im-

provements might be made. Among the many ad-

vantages claimed for the telephone in railroad serv-

ice are the facilities to the public through the freight

and passenger departments in making inquiries con-

cerning freight and securing berth reservations, the

saving of time in transferring freight cars from

one road to another and in switching movements

when the main-line trains are delayed, and the fa-

cility of moving trains in fogs when the signals

cannot be readily seen, telephone instruments being

placed on the signal bridges. Mention is also made

of the telephone being put to good use in emergency

service by wrecking crews and of its being of great

advantage in connecting the various block-signal

stations. An example is cited of a long-distance

line connecting four cities which is estimated to

save 10,000 letters and telegrams a month, about

250 telephone calls being handled a day. The author

also goes into the questions entering into proper line

construction, uniform equipment, inspection and re-

pairs, and operation, and predicts that railroad tel-

ephony will see some surprising developments in

the next few years.

An instrument to test the power of the individual

and compare the capacity of many persons to do

certain kinds of work specified, to associate ideas,

to develop mental working power with age and to

perform many other mental acts and services is

offered the scientific and psychological world by

Professor Carl E. Seashore of the University of

Iowa. His instrument is called the psychergograph

because it produces graphic records of mental work.

It consists of two parts and is electrical in its action.

One part resembles a typewriter, from the fact that

it has four keys that are operated by the fingers,

while the other portion is something like the re-

cording apparatus of a printing-telegraph instru-

ment. To use this novel apparatus a key is pressed

down that is labeled with a certain color or design,

the color itself being shown through a slot in front

of the operator. The pressing of the key changes

the color al once by electrical action and the key
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corresponding to the color then seen is next pressed.
This is continued as long as the person desires.

The recording part of the apparatus is connected
electrically with the keys and issues a continuous
tape, upon which are recorded the results of the
experiments. The record is made by five pencil
points. One of these is connected with a clock
movement and makes a jog in the paper mark every
quarter of a second. The other four markers cor-
respond with the four keys of the transmitting part.
This tape record shows the amount of work done,
the time required, the number and nature of errors
and every fluctuation in the action of the operator.
By comparison with a perfect tape run through
the apparatus slowly, so as to have it correct, an
indication is given of the mental activity of the
person using it.

The inventor has been working on his apparatus
for three years and primarily intended it to be a
psychological instrument for use in the classroom
and laboratory. The results of experiments with
the machine have proved more extensive than at
first contemplated, and even further developments
arc expected. In its present form Professor Sea-
shore claims that his machine will correctly deter-
mine the powers of attention, discrimination, per-
ception, sensation and voluntary action. The psy-
chergograph is also useful in anthropological stud-
ies, where the mental powers of one people are to
be compared with others, and it is asserted to be
invaluable in the study of children, with a view to
superintending their education. Thus is the all-

powerful force of electricity brought into use to
measure our mental capacity and to tell us whether
we have the requisite proportion of brightness.

Manufacturers and engineers allied with some of
the more important British industries are beginning
to realize and express an anxiety over the ineffi-

ciencies of the technical instruction at present af-

forded by the schools of England. In a recent presi-

dential address before the Society of Chemical In-

dustry at Glasgow, Mr. J. W. Swan, a past president
of the Institution of Electrical Engineers, spoke feel-

ingly on this subject, and pointed out many defects

in the English educational system that were in

serious need of remedy. During the course of his ad-
dress Mr. Swan spoke as follows: "In England
and Ireland we are suffering acutely from dire educa-
tional neglect and destitution, and that worse kind

of poverty, insensibility to our deficiencies. Our
English system of scientific and technical education

is not equal to the present needs of the country, see-

ing how severely we are pressed on every side by
the most energetic and intelligent competition. We
are giving to the classes at the bottom of the indus-

trial ladder a disjointed smattering of miscellaneous

science, of no great value, though probably good
so far as it goes, while we are neglecting to educate

thoroughly those upon whose shoulders will soon

rest the weight of the management of our great

manufacturing industries."

These remarks are frank and convincing. Mr.
Swan appreciates the fact that manufacturing indus-

tries in general require original scientific research to

give strength to old processes and to originate new
ones. Yet, nationally, in the organization of the

English educational and industrial system he says

that no hospitality is given to scientific research and

scarcely is the respect of recognition paid to it. A
scientific training of university standard for manufac-

turers and technical chiefs is now felt to be an abso-

lute necessity. The United States with its gener-

ously supported educational institutions and the full

aprcciation by its citizens of the advantages of tech-

nical teaching and education of the highest kind, of-

fers an example that might well be emulated by

England.

It is interesting in this connection to learn that

within the last few days some definite steps have

been taken by the London County Council, looking

toward the provision for special training in ad-

vanced technology. Evening classes throughout

London furnish instruction in the more elementary

grades of scientific, artistic and technological studies

lull the lack of a higher grade of technical education

is seriously felt. A committee of the council is now
to make a special investigation as to the need and

present provision for special training of an advanced

kind in connection with the application of science,

especially chemistry and electricity, to industry, and

also as to what, if any, developments are needed to

provide efficient training in these subjects.
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Annual Convention of American Insti-

tute.

In May the first preliminary programme of the sum-

mer meeting of the American Institute of Electrical

Engineers was announced. In accordance with the

amended constitution, this yearly event will here-

after be known as the annual convention. This

year's convention, the eighteenth annual one, will

he held at the Pan-American Exposition, Buffalo,

N. Y., from August 20th to 24th. Replies received

from abroad indicate that about 40 European engi-

neers and guests will attend the convention. 1 he pro-

gramme, us outlined on July 30th by Secretary

Ralph \V. i'ope, is as follows:

\\ ednesday, August 14th. Meet at the house of

the American Society ot Mechanical Engineers, 12

West thirty-first street, Mew Vork city. Address

of welcome to the Institute's foreign guests, lollowed

by a collation, registration of names, and distribu-

tion ot badges.
thursday, August 151I1. Visit the Crockcr-

Whecler works, Ampere, JM. J., and the power sta-

tions of the Manhattan Railway and Metropolitan

Street Railway companies, INew Vork city. Dinner

at Hotel Marlborough, Broadway and i nirty-sixtli

Street, 111 the evening.

Friday, August 10111. Visit the exchange ol the

New lork telephone company, Eighteenth street

and Irving place and the central stations of the New
link and isrooklyn Edison companies.

Saturday, August 17th. No assignments. Day

may be uevoled to personal visits.

Sunday, August 16th. Party will meet on board

special steamboat Montauk, foot of West Forty-

second street. New York, at 9 a. m. Proceed up

the Hudson River, arriving at Albany about six

o clock p. m. The party will be met at the wharf

at Albany by special street cars, which will take the

members direct to the Ten Eyck Hotel for the night.

Mondav, August 19th. Leave by special tram tor

Schenectady at 8:30 a. m. Visit the works of the

General Electric company. Leave Schenectady by

special train at 1 130 p. m immediately after lunch-

eon, arriving at .buffalo about eight o'clock p. m.

Special arrangements will be made lor conveying the

party from the train at Buffalo to the Hotel Niagara,

which will be the headquarters of the members dur-

ing the convention.

l'ucsday, August 20th. Opening of the convention

at the New York state building on the grounds of

the Fan-American Exposition at 10 a. m. Address

of welcome by the mayor of Buffalo. The afternoon

and evening will be devoted to a preliminary tour

of the exposition.
.

It is expected that only morning sessions of the

convention will be held, the afternoons being utilized

as may be arranged by the Buffalo local committee,

including a trip to Niagara Falls, visiting stations

in Buffalo, etc. General topics for discussion each

day have been selected, upon which brief abstracts

of papers will be presented as follows:

Wednesday, August 21st. On topics relating to

-Meters and Metering of Electric Energy," by Harry

F. Davis, Caryl D. Haskins, Paul M. Lincoln and

William Stanley.

Thursday, August 22d, Electric Day. On topics

relating to "Electric Transmission Systems," by

W S. Aldrich and H. W. Redfield, William Hand
Browne, F. A. C. Perrine, E. W. Rice, Jr., Charles

F. Scott and Charles P. Steinmetz, and "A Descrip-

tion of Niagara Falls Transmission Plant," by L. B.

Slillwell.
.

Friday, August 23d. On topics relating to the

"Supplying of Light and Power in Large and Small

Cities," by L. A. Ferguson and William Lispenard

Robb, and "The Nernst Lamp," by Alexander Jay

VVurls.

Saturday, August 24th. On topics relating to

"Electric Railroading," by A. H. Armstrong, E. J.

Berg and others. Adjournment.

Applications for tickets and accommodations at

Albany and Buffalo should be made as early as

possible to R. W. Pope, secretary of the Institute,

26 Cortlandt street, New York city. Special rates

have been obtained and the committee urges all

members who can do so to join the party in New
York city and make the entire going trip. Members

may invite and introduce gucsls, either ladies or

gentlemen, who will be entitled to the ordinary privi-

leges of members. Members from New England may
join the party at Albany, although it is desirable

thai all who can do so should start from New York

city.

The French party of engineers organized by

L'Eclairage Elcctriquc, after the adjournment of the

convention, will leave Buffalo for Chicago on Sun-

day, August 25th, spending Monday and Tuesday

in Chicago. Returning to Kingston, Out., the parly

will continue down the St. Lawrence, stopping at

Montreal, August 30th and 31st, and Quebec Sep-

tember 1st. Leaving Quebec on September 2d, the

party will proceed to New Y'ork. via Lake Cham-
plain and Lake George, embarking for Havre on

September 5th. Members of the Institute may ar-

range to join this parly, and are also requested to

facilitate the investigations of the foreign guests

whenever possible.

The Engineers' Society of Western New York,

through William A. Haven, its president, extends
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to all members of the Institute, the courtesy of the

society's rooms, at 075 Ellicott Square, during the

:uii season. This is a central location, and

all the usual facilities of an uliicc building are avail-

able.

The following committees have been named for the

Buffalo convention:

Council committee on Buffalo convention—C. O.

Mailloux, chairman; John W. Lieb, Jr., Ralph W.
Pope, secretary; Professor George F. Sever ami Dr.

Samuel Sheldon.
Financial committee—E. H. Mullin, chairman,

John J. Carty, General Eugene Griffin, Charles R.

Huntley, II. Ward Leonard, John W. Lieb, Jr.,

F. A. Pickcrnell, Loyall A. Osborne and Dr. S. S.

Wheeler, treasurer.

Transportation and accommodation committee

—

T. Commerford Martin, chairman, Charles R. Hunt-
ley, E. FI. Mullin, Professor George F". Sever and
Dr. Schuyler S. Wheeler.
Reception and entertainment committee—W. S.

Barstow, chairman, Bion J. Arnold, U. N. Bethcll,

T. A. Edison, W. J. Flammer, C. R. Huntley, John
W. Lieb, Jr., Paul M. Lincoln, T. C. Martin, Loyall

A. Osborne, F. S. Pearson, F. A. Pickernell, F. W.
Rice, Jr., Charles F. Scott, Professor George F.

Sever, L. Stieringer, L. B. Stillwell, Henry G. Stott,

Professor Elihu Thomson and H. H. Wait.
Committee on dinner—William J. Hammer, chair-

man, Edward Caldwell and C. O. Mailloux.
Committee on papers—W. S. Barstow, chairman,

Edward Caldwell, W. J. Hammer, R. T. E. Lozier,

T. Commerford Martin, Calvin W. Rice and Pro-
fessor George F. Sever.

Buffalo local committee—Professor George F.

Sever, chairman, Charles R. Huntley and Luther
Stieringer.

Delegate from the International Society of Elec-

trical Engineers—M. Paul Janet of Paris.

High-speed Electric Traction at Berlin. 1

By F'rank H. Mason.

Through some misapprehension, there appeared in

the American press aoout three months ago a para-

graph in whicn it was stated that an experimental

test of electric trains bad been made on a new rail-

way between Berlin and Hamburg, tiy which a speed

ot 125 miles an hour had been readily attained.

This statement was widely repubhsned, generally

as the text ot editorial congratulation that tue prob-

lem of greatly increased speed in railway travel had

been so promptly and conclusively settlea. From this

the deduction was easy and natural that within a

few years the present steam-railway system would

be wnolly superseded for passenger traffic by electri-

cal lines. All this was so far trom the actual fact

and has inspired such a chorus of vain but insistent

inquiry, that it seems due and requisite that a plain,

concise statement shall be made of what has been

undertaken by the experimenters at Berlin, what
has been accomplished, and what yet remains to be

done.
For several years past it has been recognized by

scientific men in Germany, as elsewhere, that cars

driven by electricity, which have practically displaced

the horse 'car as a means of intramural and sub-

urban travel, would sooner or later dispute the su-

premacy of steam railways for long-distance passen-

ger tratfic. the main governing motive for such a

transformation would be the greatly increased speed

that could thereby be attained. It was felt, however,-

that the high-speed problem involved many details

of construction and practice concerning which com-

paratively little is known. No careful engineer or

capitalist would enter upon the construction of a

high-speed railway for actual service until the whole

subject had been thoroughly studied and its feasibil-

ity proven by practical demonstration. For this

purpose there was organized at Berlin on the loth

of October, 1899, a so-called "Studien Gesellschaft,"

or "company for experiments," in high-speed trac-

tion. This company, which has for its president

Dr. Schulz, chief of the imperial railway adminis-

tration, includes as members the General Electric

company of Berlin, Messrs. Siemens & Flalske. the

great machine builders, Borsig, Krupp, Halzmann
and Van der Zuypen & Charlicr, besides several

banks, which undertook to supply the capital of

750,000 marks ($178,500) for the necessary cm
of construction. The mere mention of the foregoing

names will show that the Studien Gesellschaft repre

scuts the foremost scientific and mechanical ability

of Germany. After more than a year of study and

experiment with motors, conductors, and especially

the task of taking up an electrical circuit by a motor

moving at high speed, Director Rathenau of the

General Electric company, in January of this year,

had a formal interview with the German emperor, in

which he submitted a plan for using as an experi-

mental electric line the military railway leading south-

ward from Berlin to Zossen, a distance of 30 kilo-

meters (l8.6miles). The proposition of Mr. Rathenau

was promptly and fully approved, and from that mo-

ment the whole scheme has had the active support ol

[he imperial government. The line to Zossen is now
in process of preparation for the trials, which, it is

expected, will begin in August or September. For

these experiments two motor cars will be, or have

been, built—one bv the General Electric company,

thi other by Messrs. Siemens & Halske

I, From Ilia United Stales Consular Reports. Mr. Mason is

consul-Kaneral ;ii Berlin, Germany.

carry about 50 passengers, and efforts will be ma
attain a pied oi from 125 to 150 milca an hour.

Meanwhile, Messrs. Siemens
making some preliminary testa on a short pi

line, which was built for experimental purp

.

year or two ago, at their works at Lichtcrf

Berlin, '1 he motive of these preliminary
the important, but hitherto undei

si rated, point whether a motor moving i

of 100 miles an hour or more will take the current

readily from a three-wire line.

It ia well known that there arc certain '.

.11 Switzerland and Northern Italy when
ternatiug currents of high potential are used, in-

stead of the 500-volt, continuous current v. Inch is

employed on most city tramway lines. The high
voltage is used for the purpose mainly of being trans-

milted on small wires over long distances from
waterpowcr generating plants. It is then reduced by
passing through generators—located where the cur-
rent is wanted—to a voltage considered safe and
suitable for working the tr:::

In using this three-phase alternating current, it

has been found necessary to employ three condu
viz., two overhead wires and a third rail. The high-
speed experiments here will be based on this ar-

rangement, and the provisional line of Messrs. Sie-

mens & Halske has carried a step further the ex-
perience already gained by the Swiss and Italian

roads at ordinary speeds, and yielded some highly
interesting and valuable results.

This, then, is the present status of the enterprise.

There is no electrical railway between Berlin and
Hamburg, nor will one be seriously thought of un-
til the high-speed experiments on the short line

between Berlin and Zossen have demonstrated ex-
actly and conclusively every condition of the problem.
These experiments will be undertaken when the line

to Zossen is specially prepared and the two motor
cars now being built for that purpose arc ready.

That these preparations are not yet complete is

shown by the fact that the Society of British Engi-
neers, which visited Berlin a few days ago as guests
of Messrs. Siemens & Halske, saw the provisional
three-wire testing installation at Lichterfelde, as well
as the motor car built for the coming experiments
by the General Electric company, but were not taken
to see the railway to Zossen.
The trials, when they do occur, will attract elec-

tricians, machinists, railway managers and expert
scientists from all European countries, and the re-

sults, if as successful as is now anticipated, will

mark a notable epoch at the beginning of the cen-
tury. From all that can be learned from the emi-
nent, but very conservative, men who have the en-
terprise in charge, no insurmountable difficulties have
yet been encountered; but on the other hand, every-
thing thus far done has been merely tentative and
preparatory. The real difficulties of the problem have
yet to be met.

Illinois State Electric Association.

The next annual meeting of the Illinois State Elec-
tric association will be held at Rock Island, 111., on
September 24th and 25th. The headquarters of the
association will be at the Harper House, and the
programme will extend throughout the entire two
days. Business sessions will be held on both morn-
ings and on the afternoon of the first day. Among
the social features arranged are a boat ride on the
rapids, entertainment by the Rock Island Club, visits

to the Rock Island Government Arsenal, and People's
Power company's and street-railway plant, trolley

ride to Moline factories, etc., and a closing banquet
at Black Hawk. The membership of the association

is now 82, and many of the companies are expected
to be represented by at least two representatives.

H. E. Chubbuck of Quincy, 111., the secretary of the
association, anticipates lhat there will be fully 100
delegates in attendance at the meeting.

Multiple-unit System Approved for Elec-
tric Roads in London.

According to a cable dispatch from London, the
multiple-unit system has been indorsed in the official

report recently issued by a joint committee of the

House of Lords and House of Commons, which was
ntcd to consider the general question of under-

ground electric railways. 1'he committee's investi-

gations have led it to condemn locomotives for un-
derground roads by declaring against the terminal
loops, which ihe locomotives require for rapid op-
cration. The committee says that the system which
v is first introduced on the Chicago South. S

! railway and subsequently adopted in

and Brooklyn, will in all proba
be the system of the future. The report of the

committee is highly gratifying to the American en-
gineers in London.

Telegraph Line to Dawson, N. W. T.

Direcl communication was recently

tween the I'nited States and Dawson, Nov
Territory. The several sections of the line which, in

the near future will be finished into a complct'
(cm, are from Ashcroft to Qucsnel, 220 miles, from
Qucsnel to Hazelton, 400 miles, I

Telegraph Creek. 350 miles, and frt Daw-
son 570 miles, the total length of the line

1.754 miles. The southern terminus of the

Ashcroft, and Vancouver and United States mes-
sages will be accepted from there.
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DEVELOPMENT OF THE TELEPHONE FIELD.
The Solution of the Telephone Problem.,

By E. C. Bickel.

There is no public utility which starts as a luxury

and so quickly becomes a necessity as does the tele-

phone. People can substitute a kerosene lamp for

gas or electric light, but there is no cure for the

telephone habit except the telephone.

We are forced to admire President Sabin's grasp

on the telephone situation by the manner in which

he developed the field on the Pacific coast, which

is about six times greater per capita than that of

Chicago. Mr. Sabin's contention that the telephone

is a natural monopoly is undoubtedly true. If one

telephone will reach all the people it is certainly

preferable to having two or three. But supposing

that the company in the field so conducts its busi-

ness that it only develops about one-fifth of its terri-

tory, because of high rates, imperfect service or

otherwise, what, then, is the recourse of the public

or the duty of the lawmakers of the municipality?

If the Bell telephone companies in Chicago and
Central Union territory had brought about the same
degree of development that Mr. Sabin did on the

Pacific coast, there would be neither room nor de-

mand for a duplicate service.

Mr. Sabin has published the fact that the Central

Union Telephone company, covering the states of

Iowa, Illinois, Indiana and Ohio, and of which he

is now president, has but 70,000 subscribers, or less

than one-fifth as any as it ought to have. The
reason for this he did not state, but the fact is

that his predecessors had a theory that the use of

the telephone would always be limited to the com-
parative few who could afford to pay the higher

rate, and that there was more money to the

stockholders in this limited service at high rates,

than in the larger outlay to serve the many at the

more moderate rates. The policy hinged on the

supposed interest of the stockholders and left out of

account the needs and wants of the general public.

This factor can never be safely ignored by the

corporation which handles a public utility.

With the people thus slighted and ignored, is it

any wonder that the Independent telephone companies
have made such wonderful strides in the last few
years in this Central Union territory and all over
the country?
In some states the Independents have put into

service as many telephones in six years as the old

company did in 25 years. Of all the farmers and
village people who have telephones not one in 10

has a Bell telephone.

The most valuable part of the telephone patronage
in Central Union territory is through the Independ-
ent exchanges. The investment in these exchanges
and toll lines connecting them with each other rep-

resents many millions. It is good-faith property,

serving the legitimate ends of a legitimate business,

which should have been taken care of by the first

company in the field, but was not.

This enormous volume of business is tributary to

Chicago, and sooner or later must get in.

Mr. Sabin has told his stockholders that they had
failed in their duty to the public. This point is

clear. Others stepped in and filled the breach ; now
they must be reckoned with. One of their rights is

the right to do business with the great distributing

center of the Middle West.
Since Chicago ought to have five or six times as

many telephone users, according to the versatile pres-
ident, there is certainly room for one or two more
companies, if the present one cannot fill the bill.

This brings us face to face with the question as

to how far the Chicago Telephone company should be
permitted to define its own duties and powers to
the public.

If it is settled that the telephone is a natural
monopoly and but one set of wires is desirable in

a city, then it naturally follows that there must be
power and authority lodged somewhere in the mu-
nicipality to regulate rates and conditions of service
or else the operating company first in the field is

supreme.
If there is no authority that can regulate rates

and service, then the public is certainly entitled to
the benefits of the unerring law of competition.
The ideal telephone service for Chicago or any

other city is an exchange that is free and open to
all long-distance lines of standard construction and
equipment upon equal terms the same as union-depot
facilities arc furnished in Indianapolis. Mr. Sabin
has it in his power to avert what he calls the calamity
of a double service. The public is quick to appre-
ciate its real friend and its own best interest. Pos-
sibly if Mr. Sabin had come into this territory six

ago, lie might have managed to serve all the
people over one system and avoided competition,
though this is very doubtful.
The smaller cities, towns, villages and farmers seem

best served through local county organizations.
Bright local pcopli v the county needs, arc
ready and willing to advance the money for a good
county service, at rates that seem fair to stockhold-

n alike. The remote and circuitous man-
agement of the Bell company can ntvr fill the rural
needs.
The Bell organizations ar» itcd to large

cities and long-distance service. This business they

1. From the Chicago Record-Herald.

can hold at a profit, if they co-operate with the better

class of service as now established. If they expect to

continue a war of extermination on the people's

service they will surely get the worst of it in the end.

There is a happy medium between these contending
interests. When the pendulum stops it will probably
rest at the right place. War is waste and can never
last indefinitely.

With the admission of shortcomings, as published

by Mr. Sabin, the first overture of a peaceful solu-

tion should come from the Bell company. Any fur-

ther waste of money in duplicate city plants must
rest upon the company which admits that it does not
supply the public needs and refuses to affiliate with
those that do.

Will Mr. Sabin give us his solution of an ideal

telephone service for the whole country, consistent

with present investments ? Must it be public own-
ership, and administered like the postal service, or
is there a better way?

fied with their present apparatus and the results they
secure, and invites those who contemplate new work
in this line to satisfy themselves as to the claims
it makes. The company is located at 31 to 45 West
Randolph street, Chicago.

Progress of the Globe Automatic Tele-
phone System.

The Globe Automatic Telephone company of Chi-
cago announces that it is meeting with great success,

not only in supplying equipment for new exchanges,
but in remodeling and converting exchanges into

automatic systems that have formerly furnished serv-

ice by manual operation. The company is confident
that the telephone managers are waking up to the
fact that economy, together with good service in

telephone business, is as essential as when applied
to any other line of business. It admits, however,

GLOBE AUTOMATIC TELEPHONE..

that the efficiency of automatic apparatus for tele-

phone service has heretofore been rather question-

able, but claims that this has been entirely overcome.
bince the Globe system was placed on the market

it has met with unexpected success and every user

of the apparatus is ready to declare it a perfect sys-

tem. Utie Globe company guarantees its apparatus

to render satisfactory service and to effect an actual

saving of operating expenses, as well as other ex-

penses, connected with manually operated exchanges.

J he money otherwise expended in operating when
applied to the purchase of the new apparatus is

said to pay for it in a short time. The line con-

struction required for the whole system is the same
as is used in ordinary central-energy systems, while

party lines may also be used, if desired. The room
required for the exchange need be of no particular

class, as any inexpensive place may be used. No
heat is required and no light; neither are the other

modern arrangements necessary that are required
where operators are employed.
With the line construction well executed and the

telephones inspected occasionally, the system is

claimed to be a truly automatic one. The manipula-
tion is exceedingly simple; each telephone is sup-

plied with a keyboard which has two or more col-

umns of numerals from o to 9, as shown in the
accompanying illustration. Each column is supplied
with a key; thus to call, for example, No. 465, the
use of three keys is required, the first key to the
left being placed on 4, the next on 6, and the next on
5; then the receiver is removed and conversation is

carried on in the ordinary manner. The calling
party is instantly notified should the desired instru-

ment be engaged, as no connection would be made.
Connections to outlying lines and to other exchanges
are effected in the same manner, each such line or
exchange being represented by a number in the
switchboard.
Among the "good-service" features claimed are

rapidity and effectiveness with which subscribers are

called, as connections and disconnections are in-

stantaneous, no overhearing of conversations, no in-

terference or interruptions possible and uniformity
of service by day or night. The company urges in-

vestigation by all those who are not entirely satis-

Indiana Mutual Telephone Association.
The second day's session of the convention of the

Indiana Mutual Telephone association, which was
held in Lafayette, Ind., on July 29th and 30th, proved
to be very interesting and instructive. Many new
delegates were present at the morning' session.
Charles A. Zion of Lebanon, vice-president of the
association, presided. Several new telephone men
were admitted to membership.

C. S. Sheerin of Indianapolis moved that 2,000
copies of the proceedings of the convention be printed
and distributed to the Independent telephone men
of Indiana. The motion was unanimously carried.
Mr. Sheerin was of the opinion that the Independent
movement is becoming a strong factor in telephone
circles of the state and country, and he believed that
the organization should advertise its importance and
show what it has done in the past and proposes to
do in the future. The manner of dealing with rail-

way companies was the subject of a lengthy discus-
sion, and it was found that in many places the rail-

roads pay full rate for all telephones used by them.
This discussion was immediately followed by the
election of officers, which resulted as follows : Presi-
dent, L. A. Frazee of Connersville; vice-president,
C. A. Zion of Lebanon, and secretary-treasurer, H. B.
Gales of Indianapolis.
The newly-elected president presided over the after-

noon session at which a number of interesting papers
were read and discussed. The thanks of the associa-
tion were tendered to the Lafayette Telephone com-
pany, the Sterling Electric company and the citizens

of Lafayette for their hospitality and entertainment of
the visitors. The Sterling Electric company was
especially active in arranging for the entertainment
of the delegates and during the first day excursions
were held to the Old Soldiers' Home and over the
trolley system of Lafayette. In the evening the dele-
gates were invited to go to Woodland Park to wit-
ness a vaudeville performance, a special program
being provided. On Tuesday evening the delegates
were the guests of the Sterling company at a ban-
quet held at the German National Park.

Independent Company Upheld in Au-
rora, III.

The Chicago Telephone company recently sought
by an injunction to preserve a monopoly of the use
of all streets in Aurora, 111., which were already
occupied by the poles and lines of the company. The
principal issue in the case was as to whether or not

the Chicago Telephone company, by reason of prior

occupancy of the streets of Aurora, had exclusive

rights in the streets which could not be interfered

with by any other company.
Judge George Brown in the Kane County Circuit

Court at Geneva, 111., has given a decision in the

case which was brought against the Northwestern
Telephone company. In this decision Judge Brown
rules against the contention of the Chicago Tele-

phone company. The Northwestern company main-
tained that the streets of the city of Aurora were
intended for the benefit of all companies and that it

had a right to overbuild or underbuild any other

system of wires as long as it did not unnecessarily

interfere with the practical operation of the other

company's plant.

The suit is said to have been brought by the Chi-

cago Telephone company as a sort of a test case in

order to kill competition and to prevent the encroach-

ment on its territory of Independent companies.
'1 he Northwestern Telephone company has been grad-

ually building lines around the outskirts of Chicago

through the towns of Kane and Will counties, and
is thus entering into direct competition with some
suburban exchanges of the Chicago company.

Police-station Telephones in Chicago.
Public telephones in Chicago police stations were

recently changed to the nickel-in-the-slot variety.

The police are able to use the telephones on official

business free, but the public are compelled to pay
a nickel. The Chicago Telephone company put the

telephones in free of charge to the city, thereby sav-

ing for the city the sum of $2,700 a year, as 20 tele-

phones have in the past been in use in the police

stations, at an annual rental of $135 each. When
the collector for the telephone company went to

one of the stations to collect the money which should
have been in the depository to pay for calls he
found only a few nickels and many iron slugs. The
police are well supplied with slugs, as for years

they .have been destroying slot machines, and many
policemen have secured a plentiful supply, which
they are said to be now feeding to the new tele-

phones at the rate of five slugs to each nickel de-

posited. The inspector of the station is reported

as saying that if he found any officer using slugs

in the telephone, he would report him for conduct
unbecoming an officer.
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Telephone News from the Northwest.

The Osseo (Wis.) Telephone company has been

granted a franchise at Eau Claire, Wis., for a tele-

phone system.

The Iron Range Electric leleplionc company is

building a toll line from Fosston, Minn., to Cass

I ,i, and Grand Rapids, Minn., and south from

Cass Lake to Park Kapids. The company plans

to build west to Fargo, N. D., and east to Dulutli.

Frank McCormack of lhihuh has the contract to

build the line between Fosston and Bemidji, and

also some work in the Red River Valey.

Arrangements are being made at Wausau, Wis.,

for the consolidation of four telephone companies of

the Wisconsin River Valley into one company, for

ili, improvement of the systems and the betterment

of the toll service.

The Enterprise Telephone company of Edgerlon,

Minn., has extended its lines to Jasper, Trosky and

Pipestone.

! he Winona (Minn.) Telephone company has

b ught the exchange at Trempealeau, Wis.

Ilu Armstrong Telephone company has been

granted an exclusive franchise for 20 years at Tru-

man, Minn.
The Chippewa County Telephone company has

been granted a franchise at Chippewa Falls. Wis.,

for a local exchange. The company has exchanges

at Eagle Point and Bloomer, Wis.
Ex-Governor E. S. Schofield of Wisconsin has

applied at Marinette, Wis., Menominee, Mich.,

Oconto and Green Bay. Wis., for local franchises

to build and operate telephone exchanges. He is as-

sociated with A. L. Hutchinson of Weyauwega,

Wis.
Hibbing. Minn., has completed telephone connec-

tion with Virginia, Minn., and other towns on the

Iron Range.
Construction has been begun for the new ex-

change for Marengo, Iowa.
The Early Telephone company of Early, Iowa, re-

cently completed stringing 26 miles of new wires.

A new exchange at Afton, Iowa, has been com-
pleted and put in operation. It starts with 70
connections.

Lightning struck the wires and ran into the cen-

tral office of the Iowa Telephone company at Vin-
ton. Iowa, setting the building afire. The blaze was
extinguished after damage of $2,000 was done.

The Jasper County Telephone company has just

completed a modern exchange for Newton, Iowa.

The telephone exchange and toll lines entering

Walker, Iowa, have established an exchange.

The Bozeman and Pass Creek Telephone com-
pany has been incorporated at Bozeman, Mont,
with $5,000 capital stock. The company will build

a parallel line to that being constructed by the

Rocky Mountain Bell Telephone company.
The Johnson County Telephone company has in-

stalled an Independent exchange at Iowa City, Iowa,

and ".as so successful that the number of subscribers

increased beyond expectation. The company then

sought to increase its charges on the ground that the

extended service was worth more. The old company
—the Iowa Telephone company—has reversed these

tactics and offers residence connections at one-half

the new companv's residence rates before the raise,

making a rate of 50 cents a month. R.
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cities arc said to be already signed. The reports of

the amalgamation of the Telephone, Telegraph and

Cable company with either the Western Union

graph company or the Bell interests have been denied

in an authorized interview by President Thomas.

Telephony and Telegraphy Over the
Same Line in Germany.

The sending of messages by means of the Hughes
type-printing telegraph system simultaneously with

the transmission of telephonic conversations has re-

cently been successfully accomplished on aimc of

1 he main German metallic-circuit telephone trunk

lines. Otto Jentsch, describing the system in the

Elektrotechnische Zeilschrift, says that bridged

across the two lines, in addition to the usual tele-

phonic apparatus, is an induction coil, consisting of

two similar coils wound in the same direction at the

two ends of an iron-wire core (not one over the

other). These two coils are connected in series,

and their junction point is connected to the tele-

graph apparatus, which works with an earth return
;

and the same point is connected through a condenser

to earth, the condenser thus shunting the whole

of the telegraph apparatus. The connections of the

lines at the two ends are, of course, precisely the

same.
It is seen that when traversed in series by the

telephone currents the two windings on the induc-

tion coil tend to magnetize the core in the same way,

and therefore the joint inductance of the coil is

great, and it does not shunt off much of the speak-

ing current. On the other hand, the telegraphic

currents traverse the windings in parallel, and as

by this arrangement they offer less inductance, they

only suffice to damp the current variations just

enough to prevent their acting on neighboring cir-

cuits without prejudicing the working of the Hughes
apparatus.
The condenser which assists this damping action

can in some cases be omitted or diminished in ca-

pacity, as, for instance, when the telephone line is

on a pole by itself. Thus on the bronze Berlin-

Vienna line, the condenser at Berlin has been

omitted, and at Vienna it has been reduced in ca-

pacity from two microfarads (which has normally

been found the best value on such lines) to 0.25

microfarad. The condensers must also be carefully

protected from lightning by sensitive lightning

guards. Each of the windings of the coil has 15.700

turns, and a resistance of 1,150 ohms.
This combined telephone and Hughes service has

already been putiji on the following lines- Berlin-

Vienna. Berlin-Bfldapest, Posen-Breslau, Dresden-
Chemnitz, Frankfort-on-the-Main-Strassburg (Al-

sace) and Hamburg-Liibeck.

Indiana Telephone Items.

Among the large number of incorporations to

file articles in Indiana during the last week was
the Odell Telephone company of Glen Hall, Tippe-

canoe County. The capital is placed at $10,000. The
company intends to maintain and operate telephones

and exchanges in Tippecanoe, Montgomery and
Fountain counties. The chief promoters and stock-

holders are S. B. Lutz, W. B. Foreman, H. G. Lutz

and others.

The Central Union Telephone company which has

been operating an exchange in Flora, has abandoned
the field, removing all telephones, etc. The company
has been contesting against the Flora and Bringhurst

Telephone company, an Independent exchange
bricked by home capital, and notwithstanding the

fact that no rentals have been charged by the Cen-

tral Union for a year, its patronage has steadily de-

creased, while the patronage of the home concern

has more than doubled. The people, it is said,

forced the Central Union out, on the belief that free

service only meant to crush out the local company,
after which rates would be raised.

The state tax board has increased the assessment

of the New Telephone company of Indianapolis from
$115 to $150 a mile: that of the New Long-distance

Telephone company, with headquarters in Indian-

apolis, from $15 to $25 a mile, and that of

the Central Union Telephone company from $49
1o $54 a mile. The total valuation of telephone

property assessed for taxation in the state for 1000

was $2,029,190; for 19OT. $4,443,529. an increase

during the year of $1.514.3.10. F.

Independent Telephone Association of

Southern Indiana.

The Independent Telephone Association of South-

ern Indiana held its annual convention at New Al-

bay, Ind., on August 1st and 2d. The delegates were
welcomed by C. D. Knoefel, president of the Home
Telephone company of New Albany, and a fitting re-

sponse was made by G. A. Kienle, president of the as-

sociation. E. M. Coleman of Louisville, Ky., read an

address on, "Independent Telephone Promotion,"

and George Borgerding of New Albany presented a

paper on "The Bell Versus the Independent Tele-

phone System." On Thursday evening the Home
Telephone company tendered a reception to the dele-

gates and visitors, and on Friday morning a trolley

party in their honor was given to Louisville.

The second day's session was given over mainly

to the reading and discussion of the following pa-

pers: "Free Service, Ought Not There Be a Limit?"

by Phil Dilly of the Dubois County Telephone com-
pany, Huntingburg; "Is It Profitable to Furnish

Telephone Service at 50 Cents Per Month?" by

J. W. Ladd of the Independent Telephone company,
Dale; "Farmers' Lines, How to Make Them Most
Profitable to the Local Exchange," by L. G. Davis of

the Hoosier Telephone company, Salem, and "Bene-
fit of Metallic Lines Over Grounded System," by

Charles F. Stevens, Princeton. The following-

named gentlemen were elected as officers for the

ensuing year; President, G. A. Kienle; vice-presi-

dent, CD. Knoefel; secretary, E. W. Pinckhardt.

and treasurer. T. M. Thorn. The place of holding

the next meeting was left to the executive committee.

Plans of the T. T. C. Company.
It is reported that the Telephone, Telegraph and

Cable company of America is putting into effect

several modifications of its general plan to consoli-

date all the Independent telephone and telegraph

companies in the country. By the present plan. Bos-

ton, New York. Albany and Philadelphia, with the

intermediate cities, are to be connected first. Tin-

contracts with the Independent companies in these

GENERAL TELEPHONE NEWS.
The Inter-ocean Telephone and Telegraph com-

pany has been inspecting the Wayne (N. Y.) Tele-

graph and Telephone and the Lyons ( N. Y.) Tele-

phone company, and, it is expected, will absorb both.

Mary Feeney has begun suit for $10,000 dai

against the Chicago Telephone company for injuries

alleged to have been received from an electric shock

While she was employed as operator at the Canal

exchange she says she was badly injured by an elec-

trical shock received while breaking a connection.

Articles in amendment of the charter of the

Schuylkill Valley Telephone company have been

filed at Reading. Pa. The company seeks to change

its name to the Consolidated Telephone companies

of Pennsylvania and to increase its capital from

$400,000 to $4,000,000. The object of increasing its

capital is to purchase a number of companies, which

are to be a part of the new telephone combination,

the headquarters of which will be in Reading. Pa.
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The Telephone in Railroad Service.

By F. P. Valentine.

The growth of railroad telephony in the la;.-.

years shows a gradual evolution from a public

phone on a party line with old-fashioned equipment,
located in the general office or freight

railroad, to complete exchange systems with long-
distance lines, handling a business of large volume.

-timalcd that in the United States there are
200 private-branch exchanges operated by railroad
companies, connecting over 5,000 station

proportion of these have been installed within the
last three or four years. With the rapid incrc.^

telephones in business houses, with the improvement
in equipment and service, and the gradual red"
in rates, the demand for communication with rail-

road companies increased rapidly, and finally re-

sulted in the establishment of private exchange
erated by the railroad companies. At first, only offi-

ces having business to do with the public were con-
nected, allowing, perhaps, one telephone in each de-
partment. But the results quickly led to a rapid
extension to freight yards, towers, switch cabins,
etc. The saving in time and messenger service
duced economies so apparent that to-day few large
railroad companies are not equipped with this service.

The public has grown to expect that information
shall be furnished by telephone rather than by letter

or telegram.
The telephone is now put to many uses. Starting

with the ticket offices, it is astonishing how many
calls there are for reservations, information as to
the time of arrival and departure of trains, etc.

Many ticket offices at large terminals have special
equipment to handle the immense volume of business.
At the ticket office of the Fall River Line in New
York, one of the busiest in the country-

, even with
a branch exchange having five trunk lines to the
public, with a telephone in the ticket office, with one
man giving his entire time to the reservation of
staterooms, and with the switchboard operators re-

lieving him of many calls by giving general informa-
tion when reservations were needed, the lines were
reported "busy" 1,600 times in one day. As may be
imagined, such a state of affairs brought serious
criticism from the public, and it was necessary to

double the number of trunk lines, holding them ex-
clusively for incoming business while other lines

were put in for the outgoing traffic. A small turret

switchboard was set up in the ticket office, having
several lines to a main branch-exchange switchboard.
This enables the clerk in the ticket office to handle
several lines at once, and in an emergency two clerks

could be taking the calls and giving out the reserva-

tions. When the number of calls for the ticket office

was greater than could be handled on the lines be-

tween the switchboards, the operators were instructed

to take the numbers of the subscribers and call them
up in rotation as they were able to handle them.
At one of the largest freight yards in this coun-

try', having a completely equipped branch exchange
connecting all points throughout its various fa

and yard points, a person expecting incoming freight.

upon obtaining connection with the switchboard and
stating what is desired, is promptly connected with

one of three clerks whose duty it is to furnish such
information. These clerks, by the use of various

direct lines to the offices concerned, are able within

a minute or two to give the calling subscriber definite

information as to arrival or non-arrival of the desired

freight, and, if it has arrived, to inform him at what
door of a certain freight house his teamster should

go to find it. Many consignees are notified at once

by telephone of the arrival of freight, thus securing

prompt removal of the goods. As telephone users

increase in number, it will undoubtedly be found
more satisfactory to all concerned to notify by tele-

phone, rather than by mail. and. with proper pre-

cautions, a record and check of the receipt of the

notice may be kept. While many question the ad-

visability of giving rates over the telephone, the cases

of dispute in regard to the rate quoted form a small

percentage of the whole, and, in important

the rates quoted may easily be confirmed in writing.

Where freight is transferred from one road to

another, cars not accompanied by way bills may be

saved needless switching by prompt communication,
and in many instances it will mean a saving

- in forwarding a car. Way-bill corrections

may be made by telephone.

The telegraph lines of a railroad are often bur-

dened with much short-distance business that could

be transacted far more quickly by telephone. Yard
- within half a mile of the main office are han-

dling telegraph messages on through wires, delaying

other business, when a few dollars expended on tele-

phone circuits would relieve the situation and

better satisfaction.

Where there is much competition for busin< -

tween different roads, it is often necessary

traveling agent to get into immediate touch with his

superior, insufficient telephone equipment, resulting

in the constant inability of prospective slim;

get into communication with railroad offic

often lose a large amount of business. A certain

telephone company, noticing such a situation,

pains to have the lines of two competing railroads

monitored, and the road whose telephone was
stantlv reported "busy" was found to bar

enough business to its competitor in one day

1. A pap*.''' read before Ihe A.«sncialioil cf Railway T-

SnparlnleodenU at Buffalo. N. Y.. on June so. :oe;. Mr. Valen-
tine was until vert recently superintendent of telepher-
New York. New Haren and Hartford Railroad company.
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the rental of a complete branch exchange for a year.

In one case at a large terminal embracing six large

freight yards within a distance of nine miles, through

all of which runs a double-track main line traversed

by several hundred trains a day, every tower and
switch cabin is connected to a switchboard in the

passenger station, keeping dispatchers, yardmasters,

towermen and switchmen in close touch with one

another.
Many switching movements have to be made on

and across the main tracks. With the telephone, it

is possible, in case the main-line trains are delayed,

to continue switching movements longer, so that de-

lays are avoided. The yardmaster is enabled to fol-

low movements closely by being kept informed from
the various points; and a saving of two switch en-

gines has been effected over the number in use be-

fore the telephone service was installed.

One of the largest passenger terminals in the coun-

try has a very complete telephone service, the main
exchange being located in the office building. Every
official has direct connection from his desk to the

exchange. The general yardmaster, the trainmasters,

towers and cabins are all connected to the switch-

board, besides having direct lines to the points with

which they have most business. The main interlock-

ing tower which controls all the yard movements
incidental to handling 730 odd trains a day, has a

special switchboard, to which are connected the out-

lying towers, switch cabins, yardmasters' offices, sig-

nal bridges, etc., with trunk lines to the main ex-

change. Incoming trains are reported by telephone.

Not a telegraph instrument is in use at any of the

yard points, the telephone being the only means of

communication. The yardmaster also has a small

switchboard, giving him direct connection with the

various points he has to reach. In case of a bad

fog, when the signals cannot be readily seen, men
are stationed at the signal bridges on which are

placed telephones in boxes connecting with the

switchboard in the interlocking tower, and the trains

are handled without delay and safely. There is

hardly a place in the immense plant where any

man is stationed, having special duties, that cannot be

reached at once by telephone. All wires are under-

ground—not an overhead wire in the yard—and
there has yet to be an instance of any failure in the

service night or day.

In installing telephone systems a great mistake

is often made by railroad companies in endeavoring

to economize in the number of instruments. Enough
should be provided to care for every branch of the

service, under any conditions that may arise. This
is especially true in relation to offices handling train

service.

The branch exchange should not only afford con-

nection with points in the immediate vicinity of the

terminal, but it will be found advantageous to ex-

tend the lines to the outlying towers and stations

supplementing the telegraph service, and in many
cases economizing in the number of telegraph oper-

tors it is necessary to employ, as there are many sta-

tions and towers where it is unnecessary to issue

train orders, and the use of the telephone relieves

the telegraph wires of miscellaneous business.

If a pair of wires is run along the main line

through the more important divisions, such wires

become valuable in emergencies. If a wrecking car

is equipped with a compact telephone set, as soon

as the car arrives at the scene of the wreck, instant

communication may be made with division head-

quarters by means of these division lines. Several

instances have occurred recently demonstrating the

value of this emergency service. A telephone was
attached to a telegraph pole within a few feet of

the wreck. The division superintendent, who was
on the ground before the wrecking car arrived, was
able to keep in touch with the dispatcher and the

towers on each side of the wreck, and, as soon as

one track was clear, moved a number of delayed
passenger trains with little loss of time. In this

case no telegraph was available, but even if it had
been the work could not have been accomplished
so well or so quickly. These wires running through
the division, connecting towers and stations, also .

become valuable to section foremen and signalman
to communicate with headquarters, if a test set is

carried or telephone boxes are established at in-

tervals. An emergency telephone set might be car-

ried in the baggage car of a train, enabling a train

disabled between stations and towers to report the

trouble at once.

It is of great advantage to connect the various

block-signal stations by telephone as well as by
lelegraph, thus relieving the train wires of messages
between towermen, which they are often unable to

send promptly, as the wire is in use for train orders.

A simple expedient is to utilize two of the wires

used for the bell or locking circuits between towers.

By the use of a two-way strap switch, a telephone
ic thrown into the circuit on either side, and

the towermen may hold communication. In some
instances block stations on entire divisions have been
equipped by telephone, and all business with and
between the towers is transacted by telephone. This

inct advantage in the fact that special

training is : :y in the towermen, as they
may be recruited from the men having actual ex-
perience in the handling of trains, and not ncces-

tclcgraph operate affords a field

for employes of the r been disabled

in the service, and are unable to take other positions.

Th': n -minating it and Jersey
City have a problem which d front roads
in inland cities, in having to float many of their

cars from the docks of one road to the docks of
another. The railroad having the largest floating

equipment moves in this manner about 2,000 cars a
day. This float service is necessarily slow, and to

obtain the best results, must be under a control simi-

lar to the train service. This has been accomplished
by establishing a telephone-dispatching system, so

that the various captains of tugs and the floatmasters
report and . receive orders both on arrival at and
departure from the terminals. The yardmasters are
notified of these movements, and, knowing what cars
to expect, can arrange for prompt movement ; and
an appreciable increase has been made in the number
of cars handled daily.

Only recently has progress been made in connect-
ing railroad terminals by long-distance lines. The
fact that a general officer, sitting at his desk, can
communicate almost instantly with his subordinates

at all points on the line effects great economy. The
fact that principals can deal direct with one another
instead of through the medium of a telegraph op-
erator has much to do with this. Five minutes'
conversation will often accomplish more, with defi-

nite results, than half a dozen letters or telegrams.

While the expense of installing these lines makes
it necessary to economize in their use, it is astonish-

ing how much business may be transacted daily over
one pair of wires. The average time consumed per
connection on railroad business for calls between
distant points appears to be about 3% minutes. This
would permit in nine hours about 150 messages. If

such lines extend over a large territory, connecting
several switchboards, the different parts of a line

may, of course, be worked simultaneously. To ob-
tain the best results, a careful study should be made
of the use made of the lines by the various depart-

ments and of the handling of the calls. This will

show that by systematizing it is possible to increase

the capacity of the line surprisingly.

A long-distance line in operation by one of the

leading railroad companies of the country, connect-

ing exchanges in four cities on its main line, thus
breaking the line into three sections, is handling 250
calls a day, and it is not thought that the maximum
capacity of the line has yet been reached. The op-

erators have been carefully trained in the handling
of the calls for the various officials, preference being
given to those highest in authority. By discriminat-

ing between the various calls asked for, and by in-

telligent operation, practically instant service is af-

forded the executive officers, while other calls of

importance are handled next, leaving less important
business to fill in the time on the wire. To accom-
plish such results, a system of tickets, carefully

checked, is necessary. These tickets should show
time call was received, forwarded, connected and
disconnected, with a code record of all attempts made
to complete connection, reasons for delays, etc.

From these tickets a chart can be readily made show-
ing just what the line is doing at any minute during
the day. From such a chart defects in operation can

be immediately detected and corrected.

Good construction of lines is important. Roads
not equipped to build telephone circuits will find it

more economical to lease them from the telephone
companies ; but as their needs increase, they will

find it to their advantage to organize a force of ex-

perienced telephone men to install and care for these

circuits. Against the cost of these lines should be
considered the saving. In the instance cited of the

line handling 250 calls a day, it is estimated that

10,000 letters and telegrams a month are saved.

It is possible with experienced men to maintain

telephone circuits on the right-of-way of the rail-

road company, if necessary, running them upon the

telegraph poles, but careful attention must be paid

to details. Induction from high-tension currents will

give more or less trouble, but this can usually be

overcome by careful transposition of the circuits. At
terminals it will be found most economical in the

long run to do away with overhead construction and
provide a liberal equipment of underground cable,

figuring a large surplus capacity for future growth.

The maintenance cost of such a plant is small, and
in a few years it will pay for itself in the saving in

the cost of maintenance over the open wires. It

will be found advantageous also, where there is

heavy suburban railroad traffic, to extend the cable

beyond the terminal limits. In the case of one road
doing a heavy four-track suburban business, covering

a distance of 10 miles, from the terminal station, it

has been found economical to run a lead-covered

paper cable on the telegraph poles the entire distance,

utilizing the conductors for both telephone service

and the various signal circuits between the block

towers. In this case it was impossible to find room
on the existing pole lines for the necessary number
of open wires. It was found possible to'install this

cable quite economically, as it was run from a work
train running at a low rate of speed, the suspension

wire having been put up first, and over 1,000 feet

an hour was run.

It is also possible by using cable to elaborate the

telephone service by utilizing the dead ends of the

circuit terminating at various points, thus affording

additional direct connections between towers and
points having much intercommunication, simply add-

ing small switches to the telephones, and thus relicv-

n switchboard of much work.
The equipment best suited to the needs of the vari-

ous departments is worthy of some attention. Orig-

inally a desk-stand set was considered somewhat of

a luxury, but in the case of an official having to

answer from 30 to 40 calls a day, much time is saved

by the telephone being right at hand. In the case

of one or two railroad exchanges connected by a
long-distance line, one being equipped mostly with
wall and the other with desk-stand sets, it was found
that with the wall sets it took on an average 50
seconds longer to get the party ready to talk than
with the desk stands, which, on the number of long-
distance calls per day, amounted to a loss of one out
of six busy hours in the use of the circuit. The
rental of the line amounted to several dollars a day,
while the cost of desk equipment was but a few
cents a day.

In developing a railroad-telephone system, uni-
formity in equipment is essential, as, sooner or later,

a large proportion of the telephones will be brought
into the general branch-exchange system. Private
lines are built at different points, and as the circuits
from the principal centers are extended, it will be
found of advantage to arrange switching connection
with these private lines. If uniform equipment is

adopted, changes in the instruments will not then
be necessary.
To obtain the best results with a system having

several hundred miles of wire and several hundred
instruments to care for, there should be a properly
organized force to make regular and systematic in-
spections and repairs, and care for instrument and
line troubles on short notice. This force should
preferably be composed of experienced telephone
men, as the average telegraph or signal linemen
lack the necessary training to produce the best re-
sults.

The extension of the branch-exchange system is

not confined to points on the railroad premises, but
direct connections are made from switchboards to
the residences of officials. A great deal of dissatis-
faction with telephone service is occasioned by the
fact that only about one in 10 users know how to
talk properly. Telephone users should be taught how
to use the instrument and also to express themselves
clearly and concisely ; much time is wasted in needless
repetition. It has been found of advantage to utilize

stenographers in connection with switchboard opera-
tion, that messages may be taken in the absence
of the party desired, and on his return can be
delivered to him. The use of stenographers and
typewriters in connection with railroad-telephone
service will undoubtedly be developed with the ex-
tension of the service, as it is possible for an expert
typewriter to take direct from the telephone at a
greater speed than from the telegraph.
When railroads have equipped themselves so that

they can care for their commercial and domestic
office business, the question of train operation by
telephone instead of by telegraph will be settled on
its merits ; but this should not be attempted until

the equipment is sufficient and suitable, and the serv-
ice is brought up to a standard that will compare fa-

vorably with that furnished by the more progressive
of the telephone companies. Much of the criticism

as to the danger of transmitting train orders by
telephone has been justly based on the poorly con-
structed lines and cheap equipment used by many of
the railroads, under the belief that economy in initial

cost is the principal thing to be considered. In it-

self, the substitution of telephone for telegraph is

no more radical a change than took place when read-
ing by sound supplanted the use of the register on
the telegraph wires.

It can be predicted that the next few years will

see some developments in the application of telephony
to railroad service that will surprise some of those
whose conservatism has led to the long delay in the
appreciation of what seems destined to become the
chief means of communication in the future.

Union Loop in Chicago Formally Taken
Over by Northwestern Company.

A meeting of the stockholders of the Union Ele-

vated Railroad company and the Northwestern Ele-

vated Railroad company of Chicago was held on
August 1st. The proposition for the sale of the

property and rights of the Union elevated company
to the Northwestern company was approved. The
vote of the Northwestern stock was unanimous and
of the Union stock, 48,000 of the 50,000 shares were
voted in favor of the proposition. The issuance

of $25,000,000 in new four per cent, refunding mort-
gage bonds was authorized by the stockholders of

the Northwestern company. Of this amount $15,-

000,000 will soon be put out to pay for the Union
Elevated company's stock at $125 a share, or a

total of $6,250,000; to refund its own $5,000,000 five

per cent, bonds at $105, or a total of $525,000, and
to pay off $700,000 of its own certificates of indebt-

edness, issued to pay for the completion of the road.

This makes a total of $12,200,000. The balance of

the $15,000,000 will be used for extensions and im-
provements.

Strange Effects of Lightning.

Eastern press dispatches state that during an electric

storm that swept over New Jersey a few days ago
two very curious lightning effects were noticed. In

the village of Milltown, near New Brunswick, a bolt

of lightning struck a barn and set fire to it. The
barn burned for some five or six minutes when it

was again struck by lightning, and it is said that

immediately after this shock the fire ceased. From
the same vicinity comes the report that the Hope
Methodist church in Belvidere was struck in the

same storm for the sixth time. The lightning is said

to have struck almost always in the same place—at

the top of the tall spire.
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Western Electric Type-L Generators.

In designing the typc-L generator, which is espe-

cially adapted for direct driving in 125 and 250-volt

power and lighting work, the Western Electric com-
pany has embodied the best features of its older

machines with improvements which study and ex-

perience have brought forth. The general design of

the machine consists of a circular yoke of specially

prepared metal of High magnetic permeability, having

inwardly projecting pole-pieces of laminated sheet

steel, thus removing practically all eddy-current loss

in the pole tips. The yoke is divided vertically,

which permits drawing the frame apart horizontally,

allowing the armature to be inspected, or removed.
It is also a great advantage in isolated plants of

limited distance between floor and ceiling, as the

frame can be easily handled without access to cranes

or other lifting devices. The method of bolting the

frame to the extended engine sub-base allows ad-

justment, both horizontally and vertically, insuring

a uniform air gap and a perfectly balanced magnetic
field. In the accompanying illustration Fig. I shows
the generator frame with brush rigging, while Fig. 2

n presents the machine in the process of assem-
bling.

The armature of the generator is of the iron-clad

type. The armature core is made of discs of special

in which the slots have been carefully punched.

Radial ventilating spaces arc provided, wdiich con-
met with horizontal openings in the armature center,

allowing a thorough system of ventilation. In wind-
ing the armature solid bars of drawn copper arc used.

BOOK TABLE.
The Tinsmiths' Pattern Manual. By Joe K. Lit-

tle, C. E. Chicago: The American Artisan Press,

iyoi. Pages, ix, 248, 5 by y'/i inches, with 00

diagrams and five plates. Second edition. Price,

$3-50.

The first edition of this tinsmith's helper was
published eight years ago and has come to be re-

garded as a standard authority on its line of work.
Ibis new edition has been thoroughly revised and
brought up to date. The latest changes in sheet-

metal work have been embodied in the volume, and
the book should prove invaluable to the worker in

tin-plate.

Telephone Lines and Their Properties. By Will-
iam J. Hopkins. New York: Longmans, Green
6 Co. 1901. Sixth edition. Pp., xix., 307, 4V2 by
7 inches, illustrated. Price, $1.50.

The fact that this work has appeared in six edi-

tions in eight years is an indication of its usefulness
and popularity. In this last edition the book has
been revised and several chapters have been almost
entirely rewritten. Additional matter includes an
account of the latest developments in long-distance

lines and a short chapter on composite working and
wireless telephony. The first few chapters of the

book treat of the design and construction of city

lines, underground work, long-distance lines, wire.

Electrochemical Industry.'

J. W. Swan.
Electrochemical industry depends on the produc-

1 chemical effects in a new way; sometimes
the effects themselves arc new, and not
producible, and in other cases the result;

improvements on old chemical methods, either
spect of economy or superiority of the product, or

Electrotyping and electro-gilding belong to the first

class ; the results arc unique, and constitute valuable
•ns to the resouro ry and art. Elec-

trolytic copper refining is so great an improvement
on the old method, both in point of economy and

duct, as to have largely supplanted
it, and, incidentally, to have sensibly raised the value
of commercial copper as an electrical conductor.

In another department of electrochemical industry.
the manufactures of calcium carbide, of carborundum
and artificial graphite (all new products) have at-
tained large proportions. These depend, as indus-
trial processes wholly on the high-temperature effects

economically obtainable only by means of the electric

furnace.

The aluminum and sodium industries have devel-
oped into their present large dimensions, solely in

consequence of the much greater economy of pro-
duction of these metals by electrolysis than was ever
attained by the old chemical processes. These arc a

Fig. 1. Generator Frame.

These bars arc enlarged in cross section at the ends
of the armature, thus obtaining a very low armature
resistance and a consequent gain in efficiency, while
all the advantages of solid-bar winding are obtained.
These bars are formed into coils before being

placed on the armature so that when complete a per-
fectly symmetrical and balanced winding is secured.
They are also insulated individually and in groups,
the insulation as well as the bar itself being continu-
ous from segment to segment of the commutator.
The engine end of the armature in the smaller sizes

has a brass ring extending over and clamping the
ends of the coils, thus obviating the necessity for the
use of any band wires.

The commutator segments are made of hard-drawn
copper having rolled-copper tangs. They are
mounted upon a cast-iron center from which they are
thoroughly insulated.

Each set of brush holders is mounted upon a brush-
holder arm supported from a circular ring. This
ring is carried in supports projecting from the yoke,
the entire device being moved around the commutator
by means of a hand wheel at the side of the ma-
chine. The brush holders are designed so that the
brushes may be moved in a direction radial to the
surface of the commutator. Any brush may be lifted

from the commutator without disturbing the adjust-
ment of the others and all brushes may be adjusted
independently.
The connection boards arc of slate and arc mounted

Mil the sides of the machine. The positive and nega-
tive line terminals arc provided with fuses, thereby
protecting the machine from external accidents.

The machines arc guaranteed to he in balance
electrically and mechanically and will operate prac-
tically without noise or vibration :it nil loads. The
machines arc said to operate sparklcssly at any load
up to 50 per cent, overload and the load may be varied
from nothing to 25 per cent, overload without ncces-
sitating the adjustment of the brushes.

Fig. Assembling Generator.

western electric tvpe-l generators.

insulators, exchanges and switchboards. The fol-

lowing chapters are more theoretical in nature and
have as subjects the propagation of energy, the tele-

phone circuit, measurement, properties of city lines,

interferences from outside sources, properties of
metallic circuits, and cables. Two appendices are
devoted, one to oscillations and one to inductive
disturbances in telephone circuits. The subject
matter of the latter is taken from a paper delivered
by J. J. Carty before the American Institute of
Electrical Engineers in 1801. To the chapter on
cables the author has added an abstract of Dr. Pu-
pin's Institute paper on "Telephony Over Cables
nnd Long-distance Air Lines." The book is one that

will be useful to the practical telephone engineer
and also to the student, as most of the chapters
might easily be used as lectures. A large number
of illustrations arc used, many of them being half-

tone reproductions of modern exchanges. The book
would have been easier to read if reference numbers
had been used with the diagrams and some of the
other illustrations.

Chicago-Milwaukee Wireless Teleg-
raphy Proposed.

It is the plan of Joseph S. Schwab, president
and general manager of the Northwestern Wire-
less Telegraph company, to install in the near
future wireless telegraphic communication between
the cities of Milwaukee and Chicago, a distance
of about 00 miles. Mr. Schwab's company is

operating under the patents of Professor A. F
Dolbcar, Henry Shoemaker. Professor Collins and
other experts in the field of wireless telegraphy.

In addition In establishing communication between
Milwaukee and Chicago. Mr. Schwab expects to
install the system on the Tere Marquette Railroad
company's line of steamships and at its various ma-
rine stations on Lake Michigan.

The city of Glostcr. Miss., has voted to issue $23,-

000 of bonds for the construction of an electric-light

plant and waterworks.
\n electric railway is to be built bctweer

towns of New Cumberland and Lcwisberrv. Pa.

few typical examples of electrochemical industries.

and illustrate the causes of their existence.

The refining of copper is the most important elec-

trochemical industry. Over one-half of the copper
output of the world is now refined by electrolytic

methods, and in 1900 it has been estimated that

America refined 172,000 tons and Europe 37.000 tons
raw copper in this way. The European output of
electrolytic copper, however, seems to be declining.

The advantages offered by the electrolytic method
are many, and the power required is a comparatively
unimportant item in the total cost of the p"

Electrolytic copper refining is. therefore, an industry
that can be carried on profitably in countries deficient

in waterpower but rich in coal.

The saving effected by the substitution of c'.

lytic copper for the ordinary furnace product, and
by the recovery of th.* gold and silver contaired in

the crude metal, is es ,:matco to cmount to £;.500.000

per annum on the present estimated consumption of
300.000 tons per annum for electrical pur-

The Elmore. Dumoulin and Cowpcr-Coles proc-
esses have been invented to avoid the I

casting and rolling electrolytic copper
tube or other form. The means taken to obtain
smooth and dense deposits in these differ.

but arc all of them mechanical. Experiments made
some years ago in my own laboratory prove that
dense and smooth deposits can also be obtained by

f a minute amount of gelatine Cone part in

30,000.000 parts of the copper solution) in the elec-

trolyte, and that the rate of deposition can be enor-
>!}' increased without injury to the physical char-

acteristics of the product by careful attention to the
temperature, concentration and circulation of the
electrolyte in the cell.

Refineries for gold, silver and platinum alloys, are
in operation at Frankfort. Pforzheim and Hamburg.
The Frankfort refinery produced 2^T...I2 ounces of
gold and 7,186.000 ounces of silver in I

The Hall and Hcroult for extract'-

r. Abstract of the presidential actress delivered by Mr. Swan
before the Society of Chemical Industry at Glasgow, Scotland,
on July zi, 1901.



02

uminum from its oxide are practically identical.

Since their introduction in 1890 aluminum has been

reduced in price from 16s. to is. 3d. per pound, lhe

chief outlet for the metal produced m Europe at

present is in the iron and steel foundry. Other uses

are, as a substitute for copper in electrical work, as

a substitute for brass and similar alloys in the man-

ufacture of scientific instruments and ornamental

articles of various kinds, and its employment for

production of high temperatures and for reduction

of refractory oxides by the Goldschmidt-Vautin

process. The six European aluminum works have

33,500 horsepower available for the manufacture of

the metal, and their output in 1900 was estimated at

4.000 tons.

Zinc ores have been the subject of numberless

experiments in the past, but commercially most of

these have ended in failure. The Hoepfner zinc-

extraction process is, however, operating at Win-

nington, while the Swinburne-Ashcroft process is

still in the experimental stage of its development.

As regards nickel, the Hoepfner process is in indus-

trial use at Papenburg, and in 1900 was producing

nickel at the rate of one ton per day.

The processes for decomposing common salt by

electrolysis are theoretically "beautifully simple and

complete " but are beset with difficulties when worked

upon an industrial scale. The fusion processes have

not yet overcome the obstacles to successful working,

though two of these have been tried on an industrial

scale—namely, those of Hulin and Ackers. Greater

success has attended the use of aqueous solutions,

and the electrolvsis of brine has attained the rank

of a stable and" successful industry. The Castner-

Kellner and the Solvay are the two most satisfactory

forms of mercurv cell, while the Hargreaves-Bird.

Outhenin Chalandre and Le Sueur, are tyes of dia-

phragm cell in actual industrial use.

The following is a list of organic chemicals that

have been made by electrolytic methods in the lab-

oratory : Iodoform, vanillin, chloral, azo and hydrazo

compounds, oxidation products of fusel oil, dyes

of triphenylmethane type, aniline blue and aniline

black, Hofmann violet, alizarine, Congo red, oxida-

tion products of the alcohols, sulphomc acids, pipen-

dine, dihydrochinoline, benzidine, amidophenol. The

first five of these have been produced commercially

in this way. Four of the leading firms in Germany
manufacturing organic products are using electrolytic

methods. A process for renewing exhausted chromic-

acid solutions by electrolysis, has been introduced

at the works of "Meister, Lucius and Briining.

The calculations published by Sir William Crookes

in his 1898 British Association address, show that

the direct production of nitric acid and of nitrates

in the electric arc, may- in time become industrially

possible. Recent experimental work by McDougal
and Howies shows that Lord Rayleigh's earlier re-

sults can be improved upon, and that an increased

yield of 34 per cent, is attainable under certain con-

ditions. 'The subject is therefore worthy the serious

attention of chemists.

Calcium carbide, carborundum and artificial graph-

ite are more or less accidental products of the elec-

tric furnace.

The manufacture of calcium carbide ranks,_ after

copper refining, as the largest electrochemical indus-

try. The European output in 1900 is estimated to

have been 60.000 tons, while plant exists equal to

producing three times this amount. The recent over-

production has. however, caused a fall in values, and

a large number of carbide works are now shut down.

Thirteen carbide works in 1900 produced 17,000 tons

carbide. The production of new electro-metallurgical

products—such as chrome-iron, ferro-silicon and

ferro-titanium. mav provide these idle works with a

profitable outlet for their power. Chromium and

chrome-iron are being made at Essen by the Gold-

schmidt process, bv the Wilson company in America,

and by several of tho French electro-metallurgical

companies. Ferro-silicon is being produced ft Me-
ran. in the Austrian Tyrol, and also at a few of

the carbide works in France.

The latest proposal of this kind is to use the

electric-arc furnace for production of steel. The
Stassano process for direct reduction of iron ores

is about to be tried upon an extensive scale at Dorfo,

in Northern Italy, and both in Switzerland and Swe-
den similar processes are shortly to be exploited.

I and coke are cheap, these processes are

unlikely to prove of economic value.

Phosphorus is another electric-furnace product,

and. as in the case of sodium, it is probable that in

a few years the older chemical methods of manu-
facture will have been supplanted. Phosphorus
works operated bv electricity exist at Wedncsfield.

Niagara. Paris, Vernier and Griesheim.
"Miscellaneous uses of electricity for chemical pur-

; : re its employment for generating oxygen and
hydrogen, for tanning and for analytical work in the

chemical laboratory. The last-named use is extend-
ing, and no laboratory can be considered fully

equipped until provided with the apparatus and fit-

tings for electrolytic work.

We have seen that electricity has revolutionized

the process refining, made aluminum one

of the common 1 . I SO far reduced the cost

"!ium that new and large uses have been found
and dependent created. Electric-

ity has successfully in-. main of the alkali

and chlorine manufacti threatens to

encroach on the province of the blast furnace and
the Bessemer converter, and to become an increas-

ingly important factor in the reduction and treat-

ment of metals in general. Are these achievements
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of the last decade of the nineteenth century but the

prelude to still greater developments in the century

upon which we have just entered and will electricity

become a yet greater power in the chemical and
metallurgical processes of the future? This question

requires earnest consideration : it involves interests

of national importance, for chemical manufactures
occupy, and have always occupied, a leading place

among the industries of our country.

One of the larger questions brought into view by

the prospect of a more extended use of electro-

chemical processes, with their immediate dependence

on power for the generation of electricity, is that

of the position of those countries which possess coal,

but do not possess waterfalls. Unfortunately,

though we have an abundance of coal, we have very

little water in the form available for the economical

generation of motive power. Therefore, the ques-

tion comes home to us whether with coal only we
can carry on electrochemical industries with profit,

in competition with the countries which possess a

large supply of easily engineered waterpower.

The question is complicated in many ways. In the

first place it is necessary to find what is the cost

of power developed by coal, and what the cost of

power developed by water. The cost in neither case

is uniform; the cost of waterpower and the cost of

power generated by coal both vary exceedingly under

different conditions. It is even a fact that water-

power in some cases (no doubt exceptional cases)

is more expensive than the power obtained from gas

or steam.

The difference in cost in different circumstances

is extremely great. From data gathered from many
sources I find that there is one place (it is in

Norway) where power is generated at a cost of 20s.

per horsepower-year. This cost is chiefly interest

on capital expenditure on the works. But, on the

other hand, there are cases where waterpower costs

10 times, or more than 10 times, this amount. The
capital outlay at Lyons has been £84 per horse-

power developed, as compared with £3. 9s. 3d. at

Vallorbe, in Switzerland. Niagara power is a mean
between high and low waterpower costs; there the

charge to large consumers is at the rate of £4 per

eleotrical horsepower-year.

Difference of" cost is equally wide in the case of

coal-produced power. I am informed on good au-

thority that there are steam-power plants in opera-

tion in the United Kingdom which yield the power

at a cost equivalent to £5 per electrical horsepower-

year ; and certainly there are many where the cost

will be twice and even four times that amount.

Such figures are for power generation on a large

scale (not less than 1,000 horsepower units), and

also, of course, continuously and uniformly de-

livered. One other essential condition for obtaining

a low cost for steam power is, obviously, low-priced

fuel. In the case where the electrical horsepower-

year is said not to exceed £s, fuel costs only 4s. iod.

per ton delivered at the boilers.

But, notwithstanding the fact that under ex-

tremely favorable conditions electrical energy can be

generated from coal at a comparatively low cost, the

fact remains that the greater number of electro-

chemical and electro-metallurgical plants are op-

erated by water power. Summarized, the returns

sent to me show that 50 works in Europe have 149,-

000 horsepower available from water, 16,700 horse-

power available from steam, and 250 horsepower

from gas.

In considering the bearing of these facts upon the

actual position, it is to be borne in mind that the

last word has not yet been sooken as to the cost of

power developed by coal. Great advances have in

recent years been made in the direction of reduction

of cost* by improvements in the steam engine, the

gas producer, and the gas engine. In the best mod-

ern steam engines a heat efficiency of IS per cent, is

obtained. There is great reason for hope that help

in the more economical generation of power for

electrochemical work may come from the further

development of the gas engine. Already much has

been done, both in the improvement of the gas en-

gine and also in providing it with cheap gas. Our

honored past president. Dr. Mond, has made a valua-

ble contribution in this direction.

One of the drawbacks to the employment of gas

engines for large operations has been that they were

not adapted for large units of power, but now en-

gines of TOO horsepower and even 1,000 horsepower

are manufactured, and work with successful results.

Perhaps it is not wholly futile to inquire whether

there is any other way of generating the electricity

required for electrochemical operations. The per-

fection to which dynamo-electric generators have

been brought, both mechanically and electrically, is

now so high that almost the utmost possible limit of

economy in the transformation of power to electricity

has been reached. When there is put in comparison

with this most convenient and effective means of

generating electricity mechanically, the cost of ob-

taining the same results by the best chemical means

now known, the question of displacing the mechani-

cal method of generation by the voltaic method

seems almost useless.

The difference is extreme. In comparing the cost

of electricity produced by mechanical and chemical

means it has been usual to emphasize the difference

een the cost of coal and of zinc. But even if

the high price of zinc were not a hindrance, and if

zinc were as cheap as coal, or if it could be had
for nothing, it would still be practically impossible

to carry on the electrochemical industries of the

world by means of the voltaic cell as it exists to-day.
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The cost of the labor and the complication of hand-
ling the gigantic cells, and keeping them in operation,
would so far exceed the cost of producing electricity

as we now produce it, that we should still continue
to use the far more convenient water turbine, and
steam engine, and dynamo, which yield us such
great effects, with comparatively small apparatus,
and with very little manual labor.

But that somewhat sweeping statement does not
wholly dispose of the question, so far as it applies
to the case in which cheap water power is unob-
tainable.

We know that the best of our heat engines utilizes

but a small proportion of the potential energy resi-

dent in the fuel it consumes. Hence, there is the
possibility of a more economical way being found of
transforming the heat energy of the fuel into elec-
tric energy, possibly even on the voltaic principle.
But in order to obtain what is required that principle
must be employed in a manner widely different from
that hitherto attempted in the so-called carbon-con-
suming cells, or in any of the forms of cell where
the electrolyte is a liquid and the elements are plates
that require renewal. I do not pretend to say how
it can be done, or that it can be done in any way,
but it seems to me that if there is a way in any
direction, it is in the direction of a gas-consuming
cell. A bold attempt at the solution of the problem
in that way was made some years ago by Mond and.
Langer, when they produced a gas battery, on the
principle of Grove's gas battery, that yielded a con-
siderable current in proportion to its size, and con-
sumed nothing but hydrogen and atmospheric oxy-
gen. Unfortunately, since one of the essential ma-
terials in its construction was platinum, the ap-
paratus, whatever its other merits, was too costly
to be of practical use. There is one other attempt
of the kind, which deserves to be remembered in
this connection; I refer to the experiments of Ken-
dall and his very ingenious gas cell, with fused glass
as the electrolyte and hydrogen and atmospheric
oxygen as the source of energy. Here, too, the
high price of platinum was an insurmountable bar
to its practical utility.

For the present, it is to be feared and realized that
electricity cannot be generated in the British Islands
by means of coal as cheaply as in those countries
where abundant, accessible, and easily engineered
waterpower is available, and hence it is necessary
to consider what is best worth doing with the little
waterpower, and the more costly steam power or gas
power, at our disposal. Some of the new industries I
have been discussing cannot be carried on with profit
in our almost water-powerless island. Those indus-
tries, I mean, which use a great quantity of power
in proportion to the value of the product. An ex-
treme example would be the electric-furnace pro-
duction of iron and steel, and the alloys of the more
refractory metals. Such uses of electricity in this
country are, in the present state of things, nearly
out of the question. But I trust that gas engines in
conjunction with cheap gas may ameliorate the situa-

tion, a.nd that at no very distant date blast-furnace
gases may be generally utilized for power produc-
tion, in conjunction with some complementary or
auxiliary electro-chemical manufacture. We cannot
do everything, but it is certain that within the limits
of our capacity there is yet ample scope for the
profitable exercise of our energies. There are many
electrochemical industries in which the ratio of cost
of power to value of product is such that the cost
of power, at a rate which we know to be attainable
in many of our manufacturing centers, is not pro-
hibitive. We must concentrate our attention on
these.

The alkali manufacture is in a state of unstable
equilibrium. The electrolysis of brine from a com-
mercial point of 'view must, under existing cir-

cumstances, be considered as a process for the pro-
duction of chlorine rather than as a orocess for the
production of alkali, because it is only to the extent
enuivalent to the chlorine required in commerce,
either d'rectly or incidentally to chemical operations,
that soda can be manufactured blr electrolvsis as
economicallv as by other means.- Electrolytic soda
must, therefore, be treated as the bv-product, and
chlorine as the principal product, of the electrolysis

of chloride of sodium.

Electric Street Sweeper.

A contract has been taken by the Cleveland (Ohio)
Electric Railway company for cleaning all the streets

of the city that are traversed by its lines. The
sweeper which will be used by the company is the
invention of General Manager Ira McCormick of
lhe Big Consolidated Electric Railway company. The
sweeper is a large car having, in addition to the mo-
tors for driving it, another 35-horsepower motor for
driving the revolving brushes for cleaning the street.

In front of the car is one brush eight feet long, that

sweeps the center of the street, and behind is an-
other brush 16 feet long that sticks out on one side
of the rear of the car. This brush is swung clear

out over the pavement at the side of the track till

it* reaches the curb. The entire mechanism is op-
erated by the regular street-car current. In the
first test the new car swept the dirtiest street in the
city, Broadway, at the rate of seven miles an hour.

A franchise has been granted to the Buckeye Trac-
tion company bv the commissioners of Crawford
County, Ohio. The right is given to construct an
electric railway from Bucyrus to Sulphur Springs.
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CORRESPONDENCE.
New York Notes.

New York, August 3.—The Brooklyn Rapid Tran-

sit company lias decided to use automobiles as repair

wagons, and an order for 12 vehicles of special de-

sign was recently placed by the company with a

large manufacturing concern. The wagons are to

be ready for delivery by October 1st. They are to

cost from $2,200 to $2,500 each, and are to be driven

bv steam. ,
'

Plans have been filed with the Department ot

Buildings by the Manhattan Railway company for

the electric power-house sub-stations for its Sixth

and Ninth avenue elevated lines. There will be

three substations and one repair shop, and the com-

bined cost will be $133,000. The substations will be

used to transform the current generated at the com-

pany's main power house at Seventy-fourth street

and Fast River. The substations which are being

buill on the east side are fast nearing completion.

h i, ,. Mnvled thai ten of the new automobile stages

that are to take the place of the Fifth avenue stage

coaches will be in operation by September 1st. a

month later than they were promised by the New
York Electric Vehicle Transportation company.

There will be both large and small stages in the new

service. The first will carry 34 passengers, 16 in-

side and 18 on the roof. The smaller type will have

the same inside seating capacity but room for only

fivi on the roof. The stages will be operated at a

speed of seven and one-half miles an hour. Ap-

paratus for charging the batteries of the stages has

been installed in the vehicle company s station on

East Eighty-eighth street.
.

Several gangs of bricklayers on the rapid-transit

tunnel struck recently because concrete was being

used in many parts of the tunnel excavation where

the bricklayers thought brick should be used.

The work of excavating the loop at the City Hall

for the rapid-transit subway has been blocked by the

federal authorities. The Secretary of the Treasury,

who is the official custodian of all federal properties,

has not as yet given his consent to the invasion of

the ground underneath the vaults on the mail street

side of the postoffice building and the contractor for-

tius section of the rapid-transit road has been notified

that he cannot proceed further pending the sanction

of the authorities at Washington. The big two-story

loop in front of the City Hall was inspected recently

bv August Belmont, president of the Rapid Transit

Construction company, and John B. McDonald, the

general contractor for the tunnel, and they expressed

themselves as much pleased with the progress that

has been made.
During the work on the tunnel the workmen have

done considerable damage to the fire-alarm wires

and Fire Commissioner Scannell and Contractor Mc-

Donald have long been at odds over the question of

damages. It has at last been amicably settled and

under this agreement Mr. McDonald will pay $4,000

in lieu of making repairs to the wires and the Fire

Department will pay $2,000. It is estimated the re-

sultant fund will be sufficient to build an independent

conduit for the fire wires along the east side of

Broadway.
Eight whole blocks of the tunnel have been com-

pleted, with the exception of laying the tracks, just

beyond the point where the main line of the tunnel

diverges into its two branches, at One-hundred-and-

fourth street and Broadway. Besides this section

there is one of 500 feet in Central Park, extending

in a southwesterly direction from Lenox avenue and

One-luuidred-and-tenth street, which is also finished

to about the same extent.

Passengers using the trains of the New York Cen-

tral and other railroads running out of the Grand

Central station have been complaining bitterly in the

last few weeks of the nuisance created by the tunnel

under Park avenue, through which these roads run

for about two miles. Investigations have been made

by the grand jury, which recommends that the road

be compelled to use electricity or some similar mo-

tive power, while the trains are passing through the

lunne'. It was found by the grand jury that a total

of 530 trains passed through the tunnel in 24 hours.

When a train approaches the tunnel, the doors, win-

dows and ventilators of the cars are all closed and

remain so during the passage of the train through

the tunnel, which takes from three and one-half to

five minutes. The fumes, gases, smoke and steam

emitted by the locomotives find entrance, however,

into the coaches and further contaminate the already

impure air. M. L. G.
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to consider plans for relieving the property

legal embarrassments and give the company a

freedom to go ahead v>ilh manufacturing lamp

motors. A sum of money was raised and a com
mittce appointed, consisting of S. F. Vai

Frank A, Turner, J. A. Lewis (the Wt

Chelsea, lion. Erastus P. Carpenter and I

lctly, which was empowered to take charge of the

money and the engagement of counsel.

The Waltham Manufacturing company has closed

its bicycle and automobile factory and discharged

nearly all the employes, including salesmen

experimenting room remains open.

Tlu- selectmen of the town of Enfield, Conn-
granted a franchise to the Hartford and Springfield

Street Railway company, to which they afti

condition that the company should maintain free

electric lights on the main street of Ware!
Point, at distances of not more than 250 feet. The
company has appealed to the railroad commissioners.

The Postoffice Department has issued a fraud or-

der against E. F. Barritt of Water street, this city,

who is charged with defrauding inventors.

The Boston Elevated Railway company has de-

clared a semi-annual dividend of 3V2 per cent., pay-

able on August 15th.

At their annual meeting last week the stockhold-

ers of the Vermont and Boston Telegraph company—
a part of the Western Union system—elected these

directors : T. T. Eckert, T. F. Clark, C. A. Tinker
and A. R. Brewer of New York, Thomas Roche and
H. C. Sherman of Boston, A. J. Kimball of West
Randolph. Vt, and G. W. Smith and H. E. Tinker
of White River Junction, Vt. The directors elected

the following-named officers: President T. T. Eck-
ert ; vice-president, C. A. Tinker ; secretary, A. R.

Brewer ; treasurer, M. T. Wilbur ; executive com-
mittee, T. F. Clark and C. A. Tinker.

The town of Millbridge, Maine, voted to take

$7,500 worth of stock of the company which proposed
to build an electric railway between Cherryfield and
Millbridge, but the selectmen opposed the town's

action and refused to allow the company to use the

town's bridge across tidewater, although the company
had secured a permit from the Cherryfield authori-

ties. This was carried to the courts and the com-
pany petitioned for another location, having secured
special legislation by which it was given the right

to cross tidewater. The crossing of bridges was
eliminated from the second petition. The selectmen
put in a plea of abatement, claiming that the company
could not make an appeal to the court when another
appeal was pending. The court has rendered a de-
cision which sustains the company's position. Un-
der the law of 1899, if the selectmen still refuse to

grant the location, it may be referred to a committee
of three disinterested persons to be named by the

court. B.

New England News.

Boston, August 2.—There is much complaint from

persons who patronize and live en the line of the

Boston elevated road, caused by the excessive noise

made by trains. It is said that many people are

vacating apartments in the upper parts of buildings

on the streets occupied by the elevated structure.

Charlestown residents have signed a petition to the

railroad commissioners asking them to compel the

Boston Elevated Railway company to try a noise-

killing device invented by a Charlestown man. It

consists of four-inch rubber gaskets to be placed

at the base of the supporting columns of the struc-

ture. During July 26 suits have been filed against

the Boston Elevated Railway company, the petition-

ers claiming losses in property value through the

proximity of the elevated structure.

About 300 stockholders of the Van Choate Electric

company of Foxboro met in this city on July 30th

Canadian Intelligence.

Ottawa, Ont., August 3.—The capital has all been
secured for an electric railway from Trenton to

Cornwall and to Ottawa, and the road will be built

at once, if the necessary charter can be obtained
from the Ontario government.
The Montreal Park and Island railway has passed

into the control of the Montreal Street Railway com-
pany. The directors of the former road resigned
and the election of all the Montreal street-railway
directors immediately followed, L. J. Forget being
elected president, and James Ross, vice-president.

The purchase price of the Park and Island railway-
is $1,100,000.

It is understood that the Everett syndicate, with
H. A. Everett of Cleveland, Ohio, and W. Caryl Ely
of Buffalo, N. Y., as the chief promoters, has ap-
proached the Cataract Power company of Hamilton,
Out., with a view to including it in the big scheme
of consolidating all the electric railways between
Detroit and Toronto and between Hamilton and Ni-
agara Falls. The probability is that negotiations
will soon be begun for the acquirement of the Ham-
ilton Power company's numerous electric railways.
The Ottawa Electric company has made applica-

tion to the Department of Railways and Canals at
Ottawa, and the department has favorably considered
the application, that a portion of the canal reserve
in the city of Ottawa be leased to the company in

order that it may erect a distributing station. The
new building will be a handsome structure and up-
to-date in every particular.

The Hull electric-railway line now in operation
between Ottawa and Aylmer, Que, has practically

passed into the hands of the Ottawa, Northern and
Western Railway company. The basis of agreement
of sale has, it is learned, been agreed upon, but before
all the papers can be finally signed and delivered,
legislation to overcome some provision in the charter,

will have to be obtained. This will be applied for at

the next session of the Dominion Parliament. The
consideration is said to be over $1,000,000 in cash
and bonds.

Tin- city of Toronto has won a big victory over

1 lie- p'.lcctric Sheet Railway company, involving $00.-

000 and an important principle. Ten years ago the

railway company agreed to pay $800 per m
track, yearly to the city as a mileage payment,

flic city, afier the agreement was entered into, con-

tended that curves, switches and turn-outs must

be counted as track. The company denied this con-

tention, and the difference meant $3,000 a year in

rental. The ease was fought out in the Ontario

courts and finally, carried to the Privy Council in

England And now. after a period of 10 years, the

imperial Privy Council has decided that the city is

right ii and that the str

company mu
term of il franchi .•.. than 1

Niagara Falls and Vicinity.

Niagai ugust 3.—Williai
Rankinc, vice-president of agara

ny. announces that Cecil B. Smith
of the city of I

been appointed resident engineer of the Canadian
Niagara Power company and will have charge oi

iction work in connection with the p

development on the Canadian side at Niagara,
also announced that A. Monro Crier of Toronto has
been made resident solicitor of the company, he to

have office on the Canadian side. The contract for

the construction of the first shaft for the proposed
tunnel is in the hands of Anthony C. Dougla
Niagara Falls. N. V.. and he states that the shaft

is down 00 feet, which is about half of its proposed
depth. Within to days the Canadian Niagara Power
company will invite proposals for the sinking 1

big wheel-pit. The first section of this wheel-pit will

be about 250 feet long, and its approximate depth
will be 200 feet. From this wheel-pit a tunnel about
2,200 feet long will extend to the gorge, the portal

to be at the foot of the Horseshoe Fall. This tunnel

will be of somewhat larger section than the tunnel
on the New York side, but as its length will be so
much shorter, the cost of construction will be very
much less. Both the pit and the tunnel will be lined

with brick throughout. In this connection, it is

gratifying to know that all the capital required for

the work has been subscribed, in fact, over-sub-
scribed, an allotment of the debentures having been
made 10 days ago.

The Fort Erie Ferry Electric Railway company
has filed its plans and profiles with the minister of

public works of Ontario for approval. The plans
show an electric road running along the west side

of the Niagara River from Fort Erie to Chippewa,
a distance of about 20 miles. Under the terms of the

21-year charter granted to the company by the parlia-

ment of 1900, the company is required to buy suffi-

cient land where necessary to make the roadway
along the bank 66 feet wide. Of this space the 26
feet nearest the river is for the tracks, and the com-
pany is to build a roadway 40 feet wide on the inner

side of the strip, and this roadway, after construction,

is to be kept in repair by the municipal authorities.

During the 21 years of its franchise rights the com-
pany is to pay the government a ground rental rising

from $1,000 per year in the first few years to $2,000
in the concluding years. It is expected that this

line will be to the Canadian side of the Niagara what
the Buffalo and Niagara Falls road is to the New-
York side. At Chippewa the proposed line-

connect with the Niagara Falls and Park River rail-

way, which runs to Queenston. Then the construc-

tion of a road to Niagara-on-the-Lake will

plete the route from Lake Erie to Lake Ontario.
Toronto, Ont., is rejoicing because the Privy Coun-

cil has decided in the city's favor in the famous
street-mileage case. For nearly five years the case
has been in the courts. It arose over the city's claim
that all curves, turn-outs, crossovers, etc., should be
included in computing the mileage dues paid by the

company. This was resisted, and the city in 1S96
sued for arrears, then amounting to about $16,000.

Now the amount has swelled to $25,000. This comes
as a windfall to the city, which will be able also to

collect about $3,000 a year in future on the same
account. For the whole term of the company's fran-

chise, 30 years, the municipality will gain $100,000.

The city is victorious also in another part of t:

The company entered a counter claim for some $300.-

000. on the ground that the sale of the franchise

included the paving material between the car tracks

on certain streets, which the city had appropriated to

its own use. The trial judge sustained the claim,

though reducing the amount, but the Court of Ap-
peals ruled in favor of the municipality. The ver-

dict of the highest court in the empire is not sur-

prising. O. E

Information trom Indiana.

Indianapolis, August 5. 1001.—The formal opening

of the Wabash River Traction company for bu

on August jd was the occasion

lis, newspaper men and many citizens were
taken for a free ride over the road b)

.1. who have constructed the line,

and 1 banquet was served to 150 in Bod's Park, at

Rich Valley, the road is substantially built and

the equipment is modern in every pariicui.

fears are entertained for the success of this enter-

prise.

Work on the proposed interurban cl<

from Greenwood to Shelbyvillc has beg

.1 10 have the road in operation by early 5

I he line will he 20 miles in length and thi

cost is $350,01x1. The power house will

S I a halfway point. The
mpany thai will build the road are: IV -

T. T. P ary, E. \ Robinson general man-

ager, A. B. Hoguc,
Work is pi rapidly on the Indian.

Martinsville hue The Indianapolis. Greenwood and

Franklin Interurban company lias

its line 10 Columbus and is now advertising

contractor to build the line The power hoi:-

eventually be moved from Greenwood to Edin

where an admirable site, with plei

offered free.

Superintendent Mansfield has announced that he
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has made arrangements to equip the Indianapolis

and Vincennes railway, between this city and Mar-
tinsville, with electric trolley cars. It is estimated

by Mr. Mansfield that the cost of fully equipping a

steam railroad with the trolley system, including

power house and cars, will not exceed $7,000 a mile.

The Indiana Tax Board has increased the assess-

ment of the Indianapolis Street Railway company's

property from $3,500,000 to over $4,000,000. The as-

sessment on its main track, 109 miles of which was

returned for taxation, is something over $3,815,000,

while the assessment on sidings, rolling stock and

improvements on right-of-way makes the total as-

sessment over $4,000,000.

The town of Scottsburg has decided to install a

system of electric lighting, and is prepared to take

definite action in the matter.

The Board of Public Works of Indianapolis an-

nounces that bids on the new public electric-lighting

contract will be opened August 31st. The contract

will then be awarded, unless new trouble arises from

further injunction proceedings. The claim that all

the objectionable paragraphs and discriminations

cited by Judge Carter in his injunction order have

been eliminated in the amended specifications, is

denied, by interested parties in that enclosed lamps

are provided for. To use them the Indianapolis com-
pany would have to bid at least $100,000 higher to

cover the cost of a kind of lamp not now used by it.

Northwestern Notations.

Minneapolis, Minn., August 3.—The Gas and Elec-

tric company's plant in St. Cloud, Minn., will be

sold under mortgage foreclosure September 6th.

The council of Mankato, Minn., is getting impa-

tient with the Mankato Electric Street Railway,

Light and Power company, and if the company does

not soon start work on the proposed street-car line,

will probably take action to declare its franchise

void.

C. T. Johnson has sold his interest in the electric-

light and power plant at New Richland, Minn., to

Plans Borge.
The District Court in Minneapolis has been un-

able to get an acceptable bid for the Edison building

in Minneapolis. Some time ago an offer was made
of $60,000, but was rejected. Since then no bids for

such an amount have been offered. The minimum
price has been fixed at $45,000. The property yields

an income of $800 a month.
Taxpayers of Ripon, Wis., have protested against

bonding the city to buy an electric-light and water-

works plant. The aldermen have passed an ordi-

nance whereby the city is to buy the plant and as-

sume bonds for $180,000 at six per cent., or pay

annually $4,600 for electric arc lights and $2 per

month for each gas lamp. A petition has been lib-

erally signed which demands the resignation of the

leading aldermen who favored the deal.

The several casualties from live wires in St. Paul

prompted the linemen of the St. Paul Gas Light

company to ask for a raise of $10 a month. The
men had been working for $65 per month, but have

been granted the raise asked for.

The council of Owatonna, Minn., has refused to

grant an extension to the franchise of the electric-

light company in which to install a gas plant. The
company says the refusal is purely to enable the

city to break its street-lighting contract, and that

it will proceed to install a gas plant at once, and it

will be finished in time to comply with the franchise.

The plant of the Minneapolis International Elec-

tric company was sold by the sheriff in Minneapolis

to C. F. Weed of Boston, who was one of the bond-
holders.

The Janesville (Wis.) Electric company has let

contracts for duplicating its plant throughout, mak-
ing it twice its present size.

Frank W. Downs, who has been electrician for

the Electric Light and Power company of Washburn,
Wis., has moved to Medford, Wis., where he has
secured an interest in the electric-light plant, and
will have full charge of it.

Work has been started on the grading for the
Tacoma-Seattle electric railway by Hale & Smith,
the contractors.

Contracts have been awarded at Janesville, Wis.,

for the grading and building of the Beloit, Janesville

and Delavan Lake electric railway. The contract

calls for about 35 miles of track. Work must be
started at once and must be completed by January
1. 1902.

The Black River Falls company, which proposes
to develop the waterpower at Black River Falls and
transmit it electrically to Superior, Wis., now seeks
a franchise into Superior. The falls have a capacity

net, but the company will make its

guaran f 1.200 horsepower, which is

all that will be wanted for the present.

The interurban railway h;i=, made application to

Seattle, Wash., for : franchise in the city. The
company has a franchise in the county, but the City
Council has failed pplication hitherto.
The Citiz -:tric company has in-

new trar. i other machinery at
Council Bluff.-. Io pared to fur-
nish cornnv 1

' the city. In
rt time the •'.

.ill be closei

Thorn-
company in Omaha. There is consid-

rewire the
for the h( -ystem.

ary.

The case of the Marshall^

Power company against the city of Marshalltown,
Iowa, involving the raising the price of light and
the right of the city to regulate prices, has been
settled by stipulation. The case has been pending
in the federal court for over a year.

Philip L. 'Spooner of Madison, Wis., the owner
of the electric car line there, has started work on
a temporary power house, to cost $20,000. Work
will be rushed, and it is to be ready to furnish
power by September 1st. The street railway has
been getting power from the local electric-light com-
pany, and its contract expires September 1st. Mr.
Spooner sought to contract for another year, at

which time the new power dam at Kilbourn City,

Wis., will be ready to furnish power. The lighting

company refused to consider anything less than five

years, and Mr. Spooner promptly proceeded to start

\vork on the temporary power house.
An electric-car line is projected between Garna-

villo and Guttenberg, Iowa. R.

Notes from Old Mexico.

Austin, Texas, July 29.—The prospects are favor-
able for the establishment of electric street-railway
systems in all the principal cities of Mexico at no
distant date. In many cities the mule-car lines will

be converted into electric systems, while in other
places complete new lines will be built. Since the
equipment of a portion of the lines of the Federal
District Street Railway company in the City of Mex-
ico with electric motive power the owners of traction
systems in other cities of the republic have become
interested and are preparing to install electric-power
plants for the operation of their respective properties.
The first electric railway in Mexico, outside of the
City of Mexico, was inaugurated on July 4th. This
line connects the towns of Torreon, Gomez, Palacio
and Lerdo. A part of this line was placed in opera-
tion several months ago. It does a heavy freight
as well as a passenger business. It passes a number
of large manufacturing concerns and affords a cheap
means of transporting the products to the nearby
towns and the railway depots.

The large national military college at Chapultepec
has been equipped with a complete electric-light

plant.

Jesus Cervera. government inspector of street cars
in the city of Campeche, Mexico, was recently shot
and killed by a disorderly passenger who was ejected
from a car on which Cervera was riding.

A large amount of electrical machinery has been
shipped into Western Mexico from the United States
during the last few weeks. Most of this machinery
is to be used for furnishing power and lights in

mines.
T. B. Walker, an American electrical engineer,

proposes to establish an electric-light and power
plant at Mazatlan, a thriving port on the Pacific

coast of Mexico.
' W. D. H.

PERSONAL.
Miss Mattie H. Beal, who was the first woman to

draw a homestead in the recent distribution of gov-
ernment land at El Reno, 0. T., was a telephone
operator in the exchange at Wichita, Kan. The land

that she drew is claimed by many to be worth from
$30,000 to $40,000.

F. P. Valentine has recently resigned his position

as superintendent of telephones of the New York,

New Haven and Hartford Railroad company, to

accept a position as superintendent of exchanges of

the New England Telephone and Telegraph com-
pany at Boston, Mass.

George H. Holt, senior member of the New York
Stock Exchange firm of George H. Holt & Co.,

died at his summer home at Great Neck, L. I., on

July 31st. Mr. Holt was president and a director

of the Denver City Railroad company and a director

of the Denver City Tramway company and the

West End Street Railroad company of Denver, Colo.

Epes Randolph has been appointed general man-
ager, of the Los Angeles and Pasadena Electric Rail-

way company, and as this company controls the

Pacific Electric Railway company, and the Pasadena
and Mount Lowe Railway company, Mr. Randolph's

management will extend over these roads also. Mr.
Randolph's appointment took effect August 1st.

Professor Charles B. Thwing of the chair of

physics, Knox College, has accepted the professor-

ship of physics in Syracuse (N. Y.) University.

Dr. Thwing is a graduate from Northwestern Uni-

versity and has taught in Northwestern and Wis-
consin universities, and for the last five years has

been at Knox. He has done much original work
and has written several textbooks.

ELECTRIC LIGHTING.
The Norfolk ("Va.) Railway and Light company

will extend its lighting facilities to Lambert's Point,

Va.

The electric-light plant at Mount Pleasant, Texas,

was recently destroyed by fire, entailing a loss of

000

Little Rock, Ark., contemplates the expenditure of

$25,000 on the enlargement and improvement r,f i|

electric-light plant.

The City Electric Light and Ice company has been

incorporated al Grand Island, Neb., with a capilal

>,f $200,000. The stockholders of the company

are John S. Knox, G. H. Payne, E. C. Bennett and
F. G. Vila.

H. K. Carver, H. D. Honaker, L. E. Bumpass and
others have incorporated the Farmerville (Texas)
Electric Light company, with a capital stock of $15,-
000.

W. F. Cleveland, John F. Pitt, J. E. Lemen, Alf
Wingate and others have incorporated the Yellville
(Ark.) Electric Light and Power company, with a
capital stock of $50,000.

The Electric Company of America is said to have
purchased the new lighting plants at Canton, Ohio,
and Auburn, N. Y. The purchase price is understood
to represent a cash investment of about $400,000.

The Neshonec Electric Light company has been
organized at La Crosse, Wis., with a capital stock
of $100,000, for the purpose of buying the electric-

light plant and water system at West Salem, Wis.

The Consolidated Electric Light, Heat and Power
company has been incorporated at Poughkeepsie,
N. Y., with a capital stock of $200,000. The incor-
porators are James W. Hinkley, P. Frosi Spaulding,
Silas Hinkley, John Doheny and William K. Roy.

Articles of incorporation have been filed by the
Manning Electric Light company of Des Moines,
Iowa, with a capital stock of $10,000. The officers

of the company are: President and manager, Peter
Ohrt ; secretary and treasurer, W. B. Swaney, and
superintendent, Honnes Ohrt.

ELECTRIC RAILWAYS.
An electric railway from Jackson, Miss., to Mis-

sissippi Springs, a distance of 12 miles, is contem-
plated.

The Trumbull (Ohio) Electric Railway company
has been granted a 47-year franchise by the Trum-
bull county commissioners, between Warren and
Leavittsburg.

Permission has been secured for the extension of
the Connecticut Railway and Lighting company's
trolley lines from Ansonia to Seymour, and from
Waterbury to Watertown, Conn.

The Panhandle Traction company of Wheeling,
W. Va., has advertised for bids for constructing
its proposed electric railway between Wheeling and
Wellsburg. The cost of the road is estimated at

$350,000.

A company has been formed in South Carolina
under the title of the Greenville-Piedmont Traction
company for the purpose of constructing an electric

railway between Piedmont and Greenvile, a distance
of 12 miles.

The Auburn (Ind.) City Council has granted the
Garret, Auburn and Northern Electric Railway com-
pany a franchise, which has been accepted by the
company. The company has a franchise from the
city limits at Garret to Hamilton.

The Chicago City Council Street Railway Com-
mission has plans under way for the establishment
of a bureau of complaints at the city hall, where in-

formation may be received that will lead to the im-
provement of the traction service.

It lias been announced that improvements involv-
ing the expenditure of $1,000,000 will be begun im-
mediately on the Birmingham (Ala.) street-railway
system. 'I he proposed improvements include the
relaying of considerable track and the construction
of extensions.

A report recommending the overhead-trolley sys-

tem ifor Dunedin, New Zealand, lias been sub-
mitted to the City Council of that city. It is sug-
gested that the power be obtained from the Taieri
River by means of turbines and transmitted to Dun-
edin. The total cost is estimated at $1,000,000.

A plan to build an electric railway extending from
New York city to Boston is being completed in the

East. A company was recently formed at White
Plains, N. Y., with a capital stock of $500,000, to

carry on the work. The company is now building a

line to Greenwich, and as soon as it is completed
an extension will be made to Stamford, Conn., and
on to Boston.

The Sheboygan and Elkhart Lake Railway and
Electric company was organized at Sheboygan Falls,

Wis., on August 3d. The capital stock is placed at

$200,000. The company proposes to build an elec-

tric line from Sheboygan to Elkhart Lake, a distance

of 22 miles, touching at Sheboygan Falls, Plymouth
and Crystal Lake. The town of Waldo will be

reached by a branch line six miles in length.

The St. Louis Transit company recently put into

service a new roofless street car, which seats about
128 passengers. This car is built after the plans

of an ordinary car, except that the roof is lacking

and the bell and fare-recorder ropes run along the
footboard. The car will run only in evenings during
the summer, and if it proves a success, the transit

company may equip all its lines with them.

Several improvements on the Central London elec-

Iric railway have been proposed by the railroad au-

thorities, which, if carried out, will permit the run-

ning of trains at faster intervals than at present.

The service is now a train every 2% minutes. The
shunting of trains at each end of the line consumes
a great deal of time, and to do away with this a
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large loop is contemplated at each end, so the train

will simply run around from the "up" platform to

1 1, "down" platform.

The Oneida (N. Y.) Street Railway company was

recently purchased by a Cleveland (Ohio) syndicate,

ilu- price, however, not being made public. The
same syndicate, it is said, has bought all the street

railways in Utica, N. Y., and is extending double

Iracks back to Little Falls. A line is also proposed

between Oneida and Utica.

Articles of incorporation have been filed by the

West Michigan Traction company, which has a cap-

ital stock of $1,000,000, at Lansing, Mich. The
company proposes to build an electric line from the

vicinity of Benton Harbor to Dowagiac, Cassopolis,

Decatur, Paw Paw and Kalamazoo, a distance of go

miles. The incorporators are eastern capitalists.

The Cleveland and South Lorain (.Ohio) Traction

company has been incorporated, with a capital stock

of $500,000 by Charles W. Wells, James H. Burke,

Edwin 11. Richards, Henry A. Beckerman and Frank

\V. Nowak. The company proposes to construct

an electric railway from Lakcwood Hamlet to Lo-

rain, passing through Cuyahoga and Lorain counties.

Sir Hiram Maxim, speaking recently at a meeting

of the Maxim Engineering company in London, said

ih.it electric railways were revolutionizing American

city life and property values, whereas Great Britain

was deplorably behind in the matter of electric trac-

tion, which has spread out populations and miti-

gated some of the greatest evils of modern cities.

1 [e asserted that light electric roads were capable

of 120 miles an hour, that their construction was
perfectly practicable, and that their cost would be

cheaper than that of the present steam lines.

The entire plant of the Winnebago Traction com-
pany, including the Oshkosh (Wis.) electric street-

railway system of 17 miles, the Interurban line of

73 miles, connecting Oshkosh and Neenah, a park

line of four miles and other property in the vicinity

of Oshkosh, has been purchased by the Milwaukee
(Wis.) Electric Railway and Light company. The
sale of the system is important in that it consti-

tutes one of the links in the proposed electric-

railway system from Chicago to Green Bay, Wis.,

a distance of 108 miles, of which lines aggregating

106 miles are now in operation.

The proposed electric line from East St. Louis

to Chester, 111, passing through Millstadt, Columbia,

Waterloo, the Mammoth Cave grounds and Red
Bud, is now said to be a certainty. The St. Louis

and Belleville Suburban Railway company, which

is back of the project, has a line to Collinsville and

Edwardsville, and is now building a line between

O'Fallon and Lebanon, with the expectation of com-
pleting the work in four months. The St. Louis
:111c! Belleville company recently acquired the prop-

erty of the Mississippi Transit company, thus se-

curing control of all the lines in St. Clair and Mad-
ison counties and the right-of-way through Monroe
and Randolph counties and direct connections with

the Eads bridge cars. The promoters of the project

expect to have all these lines in operation in time

for the St. Louis World's Fair.
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is now in position to guarantee prompt ihipi

of anything illustrated in its catal

AUTOMOBILES.
The law enacted at the last session of the Con-

necticut Legislature regarding the speed of auto-

mobiles went into effect August 1st. The law limits

the speed of all power vehicles to 12 miles an hour

in cities and 15 miles on the country roads. If

the driver of a horse holds up his hand to an ap-

proaching automobile the operator must stop imme-
diately. A penalty of not over $200 is attached to

the statute.

The first automobile exposition in Hungary was
held at Budapest last June and over 70 machines
were exhibited. The only American make was that

of the Locomobile company of America, which was
represented by two steam automobiles. The best

showing of the exposition was the exhibit made by

the Velodrom company of Budapest, agents for the

Pengeol machines of France. German and Aus-
trian manufacturers also exhibited. Hungary's home
exhibit consisted of an electrical autotricycle, made
by an electrical engineer in Budapest.

PUBLICATIONS.

SOCIETIES AND SCHOOLS.
A recent bulletin of the University of the State

of Missouri, Columbia, Mo., is devoted to thi

partment of engineering. It contains interesting in-

formation concerning the university in general and

also about the laboratories and shops, courses and
degrees, requirements for admission, etc., of the

engineering school.

The American Elect rotherapcutic association will

hold its eleventh annual convention in Buffalo, N. Y„
.hi September 24th, 25th and 20th. The headquar-

ters of the association will be at the Hotel Niagara

and the place of meeting at the armory of the Sev-

enty-fourth Regiment. Dr. George E. Bill of Har-
risburg, Pa., is secretary of the association.

Dr. A. V. V. Raymond, president of Union Uni-
versity, is at present engaged in raising $12,500 for

the electrical-engineering department of the univer-

sity, upon the securing of which depends the gift of

a like sum and valuable apparatus by the General
Electric company of Schenectady, N. Y. The $25,-

000 thus raised will be expended partly in improving
the laboratory and partly in enlarging the force of

instructors.

An exhibit of the work done by the pupils of the

Metal Workers' School at Rosswein, Saxony, was
recently held in Freiburg. The school has 60' or

70 students. These pupils are chiefly from Prussia
and Saxony, but all sections of Germany are repre-

sented. One of the conditions of admission to the
school is that the pupils have three years' practical

experience. The school is well equipped with sci-

entific apparatus, electric motors, batteries, etc. Four
departments are embraced—buildings, machines, fine

arts and electrotechnics.

The Western Electric company of Chicago and
New York has just issued a bulletin, No. 2003, de--

scriptivc of the company's type L direct-driven gen-

erators for power and lighting. Views are given

of the machines and their parts and two direct-

connected installations arc illustrated.

The Paragon Fan and Motor company of New York
city is sending the trade a 20-page bulletin (No. 64)
illustrating and descriptive of the Paragon enclosed

multipolar motors and generators. The bulletin

shows efficiency curves of the machines and views of

the parts disassembled. The Paragon bipolar ap-

paratus and sewing-machine transmitter arc also il-

lustrated.

The Western Electrical Supply company of St.

Louis has recently issued an electric-fixture and sup-

ply catalogue (No. 28). This catalogue covers a

very complete and up-to-date line of fixtures. The
fixtures are all illustrated by large half-tones and

the catalogue is carefully gotten up. The company
-tales tliat il has recently enlarged its facilities for

handling the electric-fixture business and its factory

il,,- office of the architect. Jam'.-, Knox
Taylor.

Among recent

rican Exposition in Buffalo
Man of the Hart Manufacturing company, Hartford.

William Roche, the well-known
manufacturer of New York city, who ".- accom-

F. P.. Sage of F li. Sage
v York city, inventor of the ohmi

and I he Phelps <

Mich, who installed bis exhibit of Hylo lamps in

the collective-exhibit section.

The officers and employes of the General fncan-
Vrc Light company participated in a pleasant

and enjoyable outing at "Stimmcls." Whitestonc
Landing, Long Island, on Saturday. July 27th. A
spirited and hotly contested game of baseball between
the factory and office forces resulted in a tic. Bath-
ing, bowling, wrestling and other sports occupied
the time in ways that were very pleasant, and after

an enjoyable banquet all voted the day a jolly one
and to be long remembered. The outing was held

under the auspices of the "G. I." Club.

MISCELLANEOUS.
A great advance has been made in the manufac-

ture of glass by fusing the materials on a hearth
by electricity. The problem has not been completely
solved, but results are very promising. The method
of fusing is to feed the mixture of sand, cullet, etc.,

on the hearth continuously with an Archimedian
screw. A direct current of 50 volts produces the
arc, but an alternating current can also be used.

Considering the low voltage used, the fusion should
be very economical, and especially so when the dy-
namos are water-driven.

A process whereby extraordinary light efficiency

is secured with incandescent-lamp filaments is said
to be disclosed in a patent recently granted to C.
Kellner of Vienna by the Austrian government.
The filament may be made by two methods. In the
first the thread is made under great pressure of the
powder of an infusible metal, such as thorium; this

is then oxidized superficially by making it the anode
in an oxidizing electrolyte bath, the layer of oxide
adhering strongly to the metal. The second method
is by forming the threads of metallic oxides, which
have the property of becoming incandescent at com-
paratively low temperatures and using as a cement-
ing material the least possible amount of cel-

lulose dissolved in chloride of zinc. It is stated
that upon the passage of current the filament be-
comes very compact, greatly resembling graphite.

TRADE NEWS.
The Dibert, Stark & Brown Cypress company of

Donner, La., is in the market for a second-hand dy-
namo of 300 to 500 lights.

The Eck Dynamo and Motor Works has removed
its factory from Newark, N. J., to Mill and Main
streets, Belleville, N. J., where all communications
should be addressed hereafter.

The Wagner Electric Manufacturing company and
the Bullock Electric Manufacturing company have
organized the Wagner-Bullock Electric company at

San Francisco, Cal„ with a capital stock of $200,000.
to carry on the trade of the two companies on the

Pacific coast.

The Owensboro (Ky.) City Municipal Electric
Works, E. H. Breidenbach, manager, is in the market
for a 300-kilowatt, 2,200-volt, two-phase alternator
nt 7. joo alternations, a 400-horsepower vertical en-
gine for direct connection, and a 400-horsepowcr
Sterling boiler.

The Coke Belt Electric Street Railway company
of Greensburg. Pa, will, within the next three
weeks, place orders for material, cars. etc.. for 17
miles of interurban electric railway. E. 11. Allen.

manager of the company, may be addressed at

Greensburg, Pa.

I'lie Central Electric company of Chicago has

centl} become western sales agent fur the Pittsburg

Transformer company's products. The Pittsburg

company's lypc-K transformer, made tor both high

and low frequencies, is well known liv centra

ii.ni managers to be of a high-grade of const™
,111,1 efficiency.

Sealed proposals will bo received at the office of

ill, supervising architect, Treasury Department,

Washington, D. ('. until 2 p. m . lugusi t$ti

the installation of an t leclric elevator in the I

ires building at Philadi

Pa, Copies of the specification may be obtained at

BUSINESS.
Ordinarily the summer months are the dullest in

the arc-lamp business. "There must be, however,
an increased demand for the best lamps made," says
the Electric Appliance company of Chicago, as this

company has sold more A. B. arc lamps during the
last two months than ever before.

The National Carbon company of Cleveland, Ohio,
manufacturer of the well-known Columbia carbons
and other carbon specialties, reports a wide demand
for its products. The company states that from all

indications the demand for Columbia carbons will

be greater this fall than ever before.

The University of Kansas, Lawrence, Kan., has
purchased a self-oiling engine for testing purposes
from the Kansas City representative of .the Ball En-
gine company, Erie, Pa. A 125-horsepower, self-

oiling Ball engine has also been recently sold to the
Colorado Ice and Storage company of Denver, Colo.

The Central Electric company of Chicago reports

large sales of the well-known Okonite wire, for

which it is sales agent. The Central company carries

a large stock of this brand, as well as cheaper grades
of rubber-covered wire; aiso double galvanized tele-

phone, bare copper, magnet and annunciator wires.

A price-list of this material will be sent to anyone
upon request.

The waterpower on the Catawba River at Rhod-
hiss, N. C, is one of the largest in the United
States, and will be utilized for cotton manufacturing
and other industries. The S. Morgan Smith com-
pany of York, Pa, recently shipped to the Rhodhiss
Manufacturing company two pairs of 36-inch and
one single 30-inch McCormick turbines, mounted in

iron cases, with the necessary supply pipes, draught
lubes, a complete rope drive, as well as head shafts,

couplings, bearings, and a 1,000-galIon fire pump.

The Ohio 1901 dry-battery bicycle electric light

is said to be much more efficient than the best lights

made in 1900. The five-cell lamp takes only 0.14

of an ampere at seven volts, and is claimed to take
only one-third watt to a candlepower. The lamp
gives three candlepower, which is multiplied
eight times by the reflector. The light is simple,
powerful and reliable, and makes a very good
illumination at a distance of 1S0 feet. This bicycle

lamp is manufactured by the Ohio Electric V
of Cleveland, Ohio.

The Sprague Electric company of New York city

has recently closed an interesting order for three
Lundell split-pole, 500-kilowatt, engine-type gen-
erators, with a speed of 100 revolutions per minute,
and wound for 250 volts, to be direct-connected to

gas engines. The generators will be installed in the
new works of the Lackawanna Iron and Steel com-
pany at Buffalo, and arc designed for a continuous
overload of 25 per cent, at a high efficiency. The
gas engines will utilize as fuel waste gas from the

coke ovens of the Lackawanna company. I; is

these will probably be the largest generators in this

country ever operated by direct-connected gas en-

gines, and the method of utilizing was:

such large amounts of power is new in the I

Stales. The Sprague Electric company has

very successful with the split-pole machines, as the

ius design, high efficiency and rcmarkabl
durance give them a high commercial value.

Over 40 years ago B. F. Sturtevant of B
Mass., established the first blower manufact

States. Within 10 years thereafter the

necessity of equipping large fan- with independent

means of driving led to the designing and building

listinctivc fan engines. A littlt

10 years ago the rapid increase in the use of elec-

tricity as a motive power opened the way for the

electric fan. with motor and fan built one for the

other. The opportunity was recognized, and

P. Sturtevant companj Mr. Sturte-

vant) immc ibhshcd an electrical depart-

ment, designed a full line of fan motors, a;-
'

gave the purchaser an opportunity

an engine-driven and a motor-driven fan. A line

ncrators is also built by the
~ and motors have been developed under the

nditions usually incident to fan pi

namely, high speed and constant operation, with

comparatively little attention.
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ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent Office) July 30, /go/.

679.304- Electric Meter. Walter C. Fish, Lynn,

Mass., assignor to the General Electric company
of New York. Application filed May 21, 1901.

Means are provided for impressing on one of the arma-
ture windings a given electromotive force, and there ate

also means for impressing on another of the windings the

same electromotive force diminished by an amount pro-

portional to the quantity to be measured by the meter.

679,308. Insulator. Henry Geisenhoner, Schenec-

tady, N. Y., assignor to the General Electric

company of New York. Application filed May
1, 1901.

A loop is carried by an insulatiog support and has an
opening of relatively large size with respect to the line

wire or cable, whereby the latter can have free play. The
loop is constructed to be resiliently self-closed.

679,310. Signal System. John L. Hall, Schenectady,

N. Y., assignor to the General Electric company
of New York. Application filed February 16,

1899.

4 marine signaling set has a fixed stand containing cir-

cuit connections with a group of signaling devices, and
corresponding terminals for the several devices in the
stand. A keyboard is rotatable on the stand, and means
are provided for preserving the connections during rota-

tion. An independent set of connections for the signaling
devices is placed between the keyboard and the rotatable
connection, and a joint permits the keyboard to be sep-
arated at the independent connections.

679,314. Electric Railway. Edward M. Hewlett,
Schenectady, N. Y., assignor to the General Elec-

tric company of New York. Application filed

October 19, 1897.

Conductor sections are situated in the roadway, and
electromagnetic switches are provided for connecting the
sections with the source of electrical supply. Resistance
is included in circuit with each of the switch coils, and an
automatic switch is provided for cutting the resistance into
and out of circuit.

NO. 679,333.

679,316. Electric-switch Shell. Harvey Hubbell.
Bridgeport, Conn. Application filed January 28,

1901.

This device comprises two detachable parts, one of the
parts having slots in its edge leading into holes, so that
tongues are formed and the other part having correspond-
ing bosses which are adapted to engage the holes. The
tongues are adapted to spring over the bosses and resume
their normal position when the bosses enter the holes.
Screws, which are headed, when turned down act to pre-
vent the tongues from springing over the bosses again.

679.321. Automatic Switch. Frederick Mackintosh,
Schenectady, N. YM assignor to the General Elec-
tric company of New York. Application filed

May I, 1899.
An armature of definite weight is supported in a mag-

netic field by the combined effect of magnetism and an
elastic support, and an electric switch is provided with a
tripping device within the path of the armature when re-
leased.

679,33i- Electric-railway System. William B. Pot-
ter, Schenectady, N. Y., assignor to the General
Electric company of New York. Application
filed February 28, 1901.

A high-potential or power feeder is combined with a
low-potential pick-up feeder and power conductor sec-
tions. Electromagnetic switches are provided for con-
necting the high-potential feeder with the power sections.
Pick-up or switch-energizing conductor sections are con-
nected through tne switch coils with the low-potential
feeder. Collecting means are carried by the car to engage
the power and pick-up conductor sections, and there is a
common return for the high and low-potential feeders.
(See cnL)

2. Surface-contact Railway. William B. Pot-
ter, Schenectady, If. Y., assignor to the General
Electric company of New York. Application
filed January 9, 1899.

In tblfl ^.yster/i a feeder is combined with a sectional
conductor. A ;.et of SwitC

I Jed for a section of
the conductor, and thr- set comprises two or more
switches, which are adapted to be operated Bimulta-
neoasly to connect the feeder and tho section.

;. Electric Meter, William H. Pratt, Lynn,
Mas t> the General Electric company
of New York. Application filed April 22, 1901.
The device described Iz an electric meter for storage

batteries which ha=. its motor c; and po-
tential windings., Starling provided for compen-
sating motor frictfo te directions ol movement,
and there r-- a polarized re magnetic core pi

larized by the work current for cutting into operation the
respective fSee cut,)

679,357- Apparatus for Treating Metals by Elec-

trolysis. Anson G. Betts, Upper Troy, N. Y.
Application filed March 18, 1901.

An electrolytic vat has electrodes contained therein.
A track is placed adjacent to the vat and a carriage is

adapted to move back and forth along the track. A re-
versible motor is provided for moving the carriage and
there is an automatic switch for reversing the motor at

either end of the path of movement of the carriage.
Means are provided for automatically causing the motor
to operate intermittently to move the carriage in one direc-
tion. There are means for automatically operating an
electrode-raising and lowering mechanism,which is located
on the carriage during the intervals between successive
intermittent movements of the carriage. A pair of pres-
sure rollers is mounted on the carriage in the path of the
raised and lowered electrodes.

NO. 679,331.

679,362. Electric Brake, Frank E. Case, Schenec-
tady, N. Y.j assignor to the General Electric
company of New York. Application filed July
17, 1897.
A control system for propelling motors and electric

brake shoes is described which has a controlling device
provided with contacts for supplying current to the motors,
and contacts for supplying current to actuate the brakes.
Contacts are also placed at one of the power points of the
controlling device for sending a reverse current through
the brake shoes to demagnetize them.

679,472. Multirate Meter. Frank P. Cox and
Charles E. Holmes, Lynn, Mass., assignors to
the General Electric company of New York.
Application filed December 4, 1899.

A meter motor is operated at a speed varying with current
consumed. Spring-actuated clutch shoes on two dial trains
are impelled toward engaging relation to the motor, and a
rocking lever is operated periodically by a clock to release
the clutch shoes alternately.

679,476. Electrolyzing and Washing Apparatus.
John F. Kelly, Pittsfield, Mass. Application filed

September 14, 1900.

An electrolyzing chamber divides a washing chamber
into two variable sub-chambers. There is a mercury cath-
ode in the washing chamber constituting a seal for the
electrolyzing chamber. Means are provided for imparting
to the washing chamber and the body of the mercury a
forcible reciprocating horizontal movement.

679.477- Electrolytic Decomposing Cell. Josiah W.
Kynaston, Liverpool, England. Application filed

February 1, 1899.

A series of superposed horizontal or substantially hori-
zontal trays are provided each with a transverse partition
near one end, dividing the same into two portions of dif-

ferent dimensions alternating with each other. The trays
are provided in the smaller portions with holes arranged
to deliver directly by gravity in the next tray beneath, and
the trays are also adapted to contain a continuous stream
of mercury to serve as a cathode. An upright anode is

also provided.

679,492. Trolley for Electric Cars. John H. Beck-
ert, St. -Louis, Mo. Application filed September
28, 1900.

A head depends below the pivot of a trolley arm, and a

spring has direct engagement with the head, thereby
supporting the outer end of the trolley arm through the
head. Means are provided for releasing the trolley arm
from the action of the spring when the trolley arm leaves
an overhead wire, so that the trolley arm will drop by
gravity to a position beneath the cross-wires.

Engines. John F.

J. Application filed

no. 679,544.

6/9,518. Elcclrical Stop for

Skirrow, East Orange, N.
December 14, 1900,

An electric motor is connected to a controlling mechan-
ism. There is a main motor circuit and means for closing
the motor circuit. Means are provided in a closed safety
circuit which normally operates to hold open the motor
circuit-closing means and to release the closing means
when the current through the safety circuit is interrupted.
A normally open supplemental motor circuit is connected
to the main motor circuit and bridges the closing means
of the main motor circuit. Means are also provided for

closing the supplemental motor circuit, and there are
means adapted to be operated by the controlling mechan-
ism to open the supplemental motor circuit, and also
rneann for reversing the motor.

^70t544- Insulator for Electric Wires. John E.

Sharpe, Oneida, N. Y., assignor of one-half to

Newton D. Bartle, Guilford, N. Y. Application
filed May 17, 1901.

An insulator body is provided with a plate disposed to
receive between it and the body the wire to be fastened
thereto, and a clamp embraces the body aod plate and
compresses the parts upon the interposed wire. (See
cut)

679,546. Secondary Electric Clock. Theodore H.
Wurmb and Robert Baumann, St. Louis, Mo.
Application filed January 26, 1900. Renewed
May 2, 1 901.

This device is the combination of a shaft, a 'driving
ratchet wheel rigid upon the shaft, a pawl operating on
the ratchet wheel, a second ratchet rigid with the shaft,
a pawl operating on the ratchet, a spring for holding the
pawl upon the ratchet, a gear carried upon the shaft,
means for rotating the shaft and gear, a second bhaft
having a gear keyed thereon and meshing with the first-
mentioned gear whereby the shaft is rotated, suitable dial
mechanism and means for operating the dial mechanism
when the second-mentioned shaft is rotated.

679,607. Support and Take-up Device for Cable-
suspended Electric Lamps. John H. Dorion,
Springfield, Mass. Application filed December
28, 1900.

The device described is a holder or clasp for a detach-
able, encircling engagement about the shank of an electric-
lamp socket. Legs merge from the encircling member,
and clamping jaws extend over the same.

679,615. Underground Electric Conductor for Street
Railways. John Floyd, Philadelphia, Pa. Ap-
plication filed November 21, 1900.

In this device there are conductor rails, and a supplemen-
tary rail. The supplementary rail is mounted in the conduit
above one of the conductor rails. Cables connect the
supplementary rail to the other conductor rail.

NO. 679 700.

679,638. Cigar Cutter and Lighter. Carl A. Rosen -

holz, Wardner, Idaho, assignor of one-third to
Seymour Philip Rearick, Wardner, Idaho. Ap-
plication filed February 14, 1901.

A collar is mounted to swing on the lower end of a hood
or body portion. A lamp has its wick tube extended
through the collar and adapted to rotate therein. An elec-
trode is carried on the wick tube, and there is a spring-
pressed electrode forward of the hood or body portion,
and electrical connections are provided for the electrodes.

679,651. Electrical Ignition Apparatus. Ansbert E.
Vorreiter, Aix-la-Chapelle, Germany. Applica-
tion filed August 30, 1899.

This device consists of a casing of magnetizable ma-
terial; a stationary induction coil within the casing, and
stationary, permanently separated igniter points connected
with the coil.

679,683. Time-operating Mechanism. Charles H.
Mayers, Washington, D. C. Application filed

May 29, 1901.

The invention described consists of an electromagnet,
its armature and circuit, a trip carrying the armature, and
an actuator. Means normally tend to move the actuator.
Holding and releasing means are interposed between the
trip and actuator and are adapted to engage the trip to
hold the actuator in set position and to be released from
engagement with the trip on the completion of the circuit
to free the actuator to the action of its operating means.

679,700. Electric Arc Lamp. Svend M. Meyer,
Brooklyn, N. Y., assignor of one-half to Thomas
A. Cayton, Brooklyn, N. Y. Application filed

October 10, 1900.

Two electrodes are operatively connected to each
other. A solenoid has a rigid solenoid core co-operating
with it, and operating to effect the feed of the electrodes.
The solenoid core comprises in its structure a series of
turns of wire of flexible magnetic material. (See cut.)

Reissue.

11,924. Electric Hose-signal System. Howard Sar-
gent, Boston, Mass., assignor to the Boston
Electric Hose Signal company, Boston, Mass.
Application filed January 7, 1901. Original No.
621,854, dated March 28, 1899.

A coupling for connecting a line of hose with the en-
gine, comprises two contact pieces insulated from each
other and which are adapted respectively to make contact
with the hose coupling and with an insulated circuit
terminal carried thereby. An insulating ring is interposed
between the contact pieces and the engine, and circuit
wires are connected to the contact pieces respectively
and form a loop which includes a battery and a signaling
device.
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Electrical Features of the Glasgow Ex-
hibition.

[Prom a special correspondent of the Wc stern Electrician.
I

Glasgow, Scotland, August. 5.—Somewhat facc-

tiously termed "the first International Exhibition

of the Twentieth Century," the Glasgow Exhibition

is a triumph of managerial inconsistency as regards

some of the minor details of its organization. As
an exhibition it has, by some, been considered infe-

rior to the Paris show—perhaps a true indication

of its worth when looked at as an "international"

t xbibition. But it has given the British manufac-

turer of electrical goods, at any rate, an opportunity

to preponderate in a manner that he would never

be able to do at Paris or anywhere else abroad, for

obvious reasons. Certain it is that such a collection

of British electrical machinery has never been open

to public gaze previously, for backward through our

conservatism, as we Britishers are reputed to be

in this particular branch of international industry,

even our sympathetic competitors (to say nothing

of our sensation mongers, the yellow press), will

grant that phenomenal progress has been made elec-

trically over here since 1888, the date of the last

really great international show, which was also held

at Glasgow. The unconvincable need only take a

walk around the streets of Glasgow itself to realize

Avenue. In dialing, first of all, with the arrange-

ments for the supply of light and power to the

.

exhibitors, it is to be noted that with regard to the

former, the committee has aimed at presenting to

the public examples of various systems of illumina-

tion. Thus, we have the Industrial Hall lit by 345
10-ampcre Brockic-Pell arc lamps and 404 16-candlc-

power Zurich incandescent lamps ; the Grand Av-
enue by means of 105 10-ampere Brockic-Pell arcs

and 120 16-candlepower and 20 200-candiepowcr Edi-

swan incandescents, and the Machinery Hall by 250

10-ampere Brockic-Pell arcs and 200 16-candIepowcr

and 30 200-candlepower Ediswan incandescents. The
Farm Steading and Agricultural building, however,

employs acetylene gas ; Welsbach ordinary gas light-

ing is utilized in the heating and lighting section :

Welsbach high-pressure gas in the North and South

Gardens, and high-pressure oil by the Kitson

pany in the East Gardens. An idea of the distribu-

tion of the various systems is given in Fig. 4 (on

the next page).

The electric generating station is at the southwest

end of Machinery Hall and contains 12 sets of com-
bined steam engines and dynamos, five of which
.work at a pressure of from 500 to 530 volts, and
seven at a pressure of from 250 to 265 volts. This
range of voltage provides for loss in transmission.

fording voltmeter, earth-current recorders, etc, and
with the neutral wire. Each dynamo has a

. e and a negative panel, one mounted directly

above the other. The positive panel is fitted with

a Kelvin ampere gauge and a main switch of the

irijh carbon breaks. The negative

panel is fitted with a Ferguson & White automatic

return-current cut-out. with blow-out screens, the

dynamo-field regulator hand wheel and a pair of

sockets for a Kelvin paralleling voltmeter. These
dynamo panels deal with the following generating

sets:

Engine. Dynamo.

WillaasA Robinson, I. 'I.

Willans & Robinson, Ld.
Robey \ Co.. Ltd
Browett. Lindtev 6: Co.
G. E Belliss Sl Co.. Ltd.
Weslinghouse Co., Ld...
Robey & Co., Ltd

Robey & Co.. Ltd.

Wm. Sissons & Co., Ld.
Scott, Mountain & o.Ld.
Ruston. Proctor & Co.Ld

Crontploo & Co
British Scbuckert Co .

Mavor & Con son
Broweti. Lindlry & Co,
Broce. Peebles & Co. .

.

Scott, Mountain fit Co.
Ltd

Scott, Mountain & Co.
Ltd

Clark. Chapman St Co
Scott & Mountain
Ruston, Proctor & Co.

1800)500 raw I

:2O0 I

rOO B
350 500 B
250 sooKW
2;o 200 B

>'.-> 250; 150 B

2fo 70 B
250 :2- E
250 1 30 B
250 too B

The arc lamps in the main buildings are run 10

in series on the 500-volt circuit, and for all other

buildings five in series on the 250-volt circuit. The
wiring of these lamps is so arranged that every al-

Fig

the extent of the forward movement in electrical

matters in Great Britain, without troubling to pay

their shilling for admission to the exhibition. The
exhibition has been called "international," but for

truthfulness' sake I ought to mention that although

American and German manufacturers are repre-

5cnted by their British agents in the British section,

neither of these countries has a section to itself, as

have France and Russia for instance.

Before proceeding to deal with the more practical

part of the subject I would crave indulgence to vent

nc little grievance against the management. It is

fn connection with the taking of photographs. Glas-

gow, held up as an exemplification of what true mu-
nicipal trading should be, has sadly damaged its

world-wide reputation by falling into the hands of

the monopolists. The only monopoly which directly

affects the press—and seriously so—is that mentioned

above. When one is asked to pay more than twice

(he prevailing prices elsewhere to a photographer for

views, and, further, to await the said individual's

convenience for taking them, one has, without wish-

ing to emphasize the Englishman's privilege to

grumble, a legitimate cause for complaint. Even an

exhibitor may not lake bis own photographs. These

Conditions are extremely exasperating to exhibitoi -

and others.

The exhibition i> divided into two main buildings,

viz., the Machinery Hall and the Industrial Hall.

These are a fair distance from each other, and are

connected together by what is known as the Grand

Fig. 3. Easton ,v Co 's Electric Elevator.

ELECTRICAL FEATURES OF

Three of the dynamos are compound-wound, but

all the u are used as shunt-wound machines and are

connected in parallel to the main switchboard. This

latter consists of 15 panels of polished ami enameled

slate and measures 31 feet in length and seven feet

in height. It has been lenl by Messrs. Kelvin & Tames

White, Ltd., and,like all the machinery connected with

tin- supply of electrical energy to the exhibition.

the double purpose of working plant and an

exhibit. \ good vi,u of the board is given in Fit;.

5. The board is arranged for the three. wire system.

ami panels are provided for 12 generators and eight

1 ling in all with 5.800 electrical horsc-

Thc middle panel is tilted with Kelvin

patient feeder and dynamo voltmeters, re-

fit;, z. Mother A Plait Electrically Driven High lilt Cen-
trifugal Pump.

THE GLASGOW EXHIBITION.

ternate lamp is connected to a different circ

that should a single lamp or even a circuit get out
of order, the general lighting of that portion of the

buildings will not be seriously affected. In addition

to the arc lighting, there is a very complete

of incandescent illumination, and all the upper pas-

arc lighted direct from the Glasgow
corporation electric mains. There are seven dis-

tributing sub-stations, each switchboard of which is

lilted with change-over switches, and can be supplied
from either the corporation mains or direct from
the private supply in the exhibition.

iing to the exhibitors' booths, I will treat all

machinery. Med with the supply of energy
as exhibits, as. indeed, they are intended to be.
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Standing out most prominently, both from an engi-

neering and a spectacular point of view, are two

Willans engines, direct-connected to a 1,000-kilowatt

Crompton dynamo and a 12-pole Schuckert steam

generator, respectively. This massive exhibit has

several important features. The armature of the

Crompton generator weighs 19 tons, and obviates

the necessity of a flywheel. It is overcompounded

for electric traction, but at the exhibition it is only

running on the shunt. It develops from 1,910 to

1,620 amperes at from 510 to 600 volts. The Schuck-

ert dynamo is of similar output and is connected to

the engine, both at the shaft and at the flywheel.

The engines are" of 1,200 horsepower each, working

at 180 pounds' steam pressure. They are of the

Willans familiar central-valve, triple-expansion type

and have their cranks running in an oil bath con-

tained in the bedplate, while, being single-acting,

caps are not required upon the bearings, which are

thus continuously exposed to the lubricant. Fig. 1

the company's gas-engine sets, which is supplied

with gas by the Glasgow corporation. The Newell
electromagnetic brake, sold by this company, con-

sists of a powerful horseshoe electromagnet sus-

pended over the rails, upon which it acts, by springs

attached to the truck frame. It is put into action

by turning the controller to the "off" position, which
allows the car motors to operate as generators and
to supply current to the coils of the brake magnet.

The magnet is attracted to the rails, and the shoes

act as a track brake. The Westinghouse rotary con-

verter is used throughout in connection with the

large tramway system at Glasgow.

Stands No. 403 and 605 are occupied by the Gen-
eral Electric company with exhibits which practically

cover the whole of the electrical trade. The fine

steam dynamo shown in Fig. 6 was made at the

company's Manchester works, and the duty of the

same is 420 amperes at any voltage from 460 to 500

on the lighting load, and 500 to 550 volts, 300 am-
O Arc Lighting Brockle Pell Arc Lamp, Ltd

• Single Lantern Gas Lamp
Pillars.

• • Three

Welshaeh

Incandescent

Gas Light

Co., Ltd.

Oil Lighting by Kttson Heating and

Lighting Syndie-de, Ltd.

Gaa Lighting by "ScottsncbV'

Aro and Incandescent Lighting.

Incandescent Lighting.

Acetylene Gas Lighting.

- Corporation MaiQ Cables.

-Exldbilion Branch Main Cabin.

FIG. 4. ELECTRICAL FEATURES OF THE GLASGOW

shows the magnitude of these engines and dynamos.

At another stand is to be seen the much-talked-of

Niclausse boiler, which is now being introduced

into electric-light stations here.

A company which has recently sprung into promi-

nence by virtue of reliable work is the Sunderland

Forge and Engineering company, which is making
a specialty of combined steam-driven sets and mo-
tors. Of the latter, an enclosed, ventilated type has

been designed which gives efficient protection to the

armature and brush gear, at the same time allowing

free ventilation. This reminds the writer of an ex-

ceedingly finished display of these latter goods by the

Electric Construction company, which is making a

new line of a multipolar type called the Stafford-

shire. One machine exhibited is rated at 15 horse-

power at 440 volts and 950 revolution? a minute. The
poles are of rolled steel, having a high permeability, a

distinguishing characteristic of all this firm's ma-
chines. The armatures are slot-wound, fitted with

barrel-type winding, each coil being former-wound,
insulated separately and then shaped. The Bushbury
motor is designed as a series-wound machine for

cranes, hoists, etc. The interest this firm is taking

in the supply of small motors is further emphasized

by a good display of polyphase induction motors, and
a portable specimen is apparently reduced to the

simplest possible proportions from a mechanical

point of view, in which the only parts that can wear
are the shaft and journal boxes. This firm's share

in "the supply of power is a 500-kilowatt E. C. C.

generator in combination with a Davey-Saxman
steam engine.

Electrical coal-cutting machines are the subject

of much diversity of opinion, and attention to one
by Messrs. Mavor & Coulson, under Hurd's patents,

is well merited. Somewhat of the appearance of

a lawnmower is a portable deck-planing machine
fitted with a three-horsepower motor running at

3,000 revolutions a minute, which is said to be greatly

appreciated by shipbuilders. A novelty in pump
construction is to be seen at this stand in the shape

of a gunmctal pump, driven by an electric motor,

in which the three barrels are arranged with perfect

symmetry around the shaft. This firm's contribution

to the exhibition installation takes the form of a 500-

horsepower combination of horizontal slow-speed

Robey engine, direct-coupled to a Mavor & Coulson
multipolar continuous-current dynamo.
The Westinghouse company has a special pavilion

all to itself in the grounds, and the predominant
feature of its exhibit is electric traction. The part

shown working is supplied by power from one of

EXHIBITION. —PLAN SHOWING SYSTEM OF LIGHTING.

peres, on traction load. The magnet frames of the

generator are divided on the horizontal diameter

and have especially light fields and yokes, much
resembling the typical American standard. The dy-

namo supplies power to General Electric motors
which are driving the sweetmeat manufacturing ma-
chines of several exhibitors, as well as to various

other stands. Stand 403 is dedicated to a good dis-

play of standard electric-light fittings, telephones

for domestic, municipal, traction and police purposes,

electric bells, pushes,, indicators, etc.

three steam drums are connected together above
the water level by tubes. In the large combustion
chamber, with its three sides lined with firebrick,

the refractory action assists to perfect the combus-
tion caused by the mixing of the furnace gases in
this chamber before the gases give out their heat
to the water tubes. The boiler is simple to repair,
and any tube can be readily replaced without dis-
turbing the others. A report by Professor J. A.
Ewing, F. R. S., on a trial of this boiler speaks very
highly of it, and its introduction into central electric
stations has met with very satisfactory results.

Probably the largest exhibitors at the show are
Mather & Piatt, who are of the opinion that, neither
by their number nor size, were British manufacturers
in any way satisfactorily represented at Paris last

year. They have therefore embraced this opportu-
nity of demonstrating in no uncertain manner the
immense field covered by English works in the
production of all classes of machinery. The elec-
trically driven patent high-lift centrifugal pump, il-

lustrated in Fig. 2, is only one of many examples
of the application of electric motors to the driving
of such machinery. This pump, the efficiency of
which is 65 per cent., is driven by an E4 motor, hav-
ing an output of 13 brake horsepower when run-
ning off a 200-volt circuit at 1,400 revolutions per
minute. The Salford corporation, in whose parish
the company's works are situated, is equipping a
tramway service, and the contract for the generating
plant has been entrusted to Mather & Piatt. Eight
large 10-pole machines with compound-wound mag-
nets, designed to serve either as traction or lighting

generators, are now in course of construction. Their
normal output is 800 kilowatts at a varying voltage
of from 440 to 550, permitting an overload of 25
per cent, at all loads for half an hour. A steel-

clad type of motor in which the magnet casting
forms a case which protects all parts from injury
comes at a time when some of the insurance com-
panies have resolved to permit motors with a gauze
covering. Regulating switches and resistances are
made a specialty of. These are provided with a
patent automatic release, or minimum cut-out, so

that should the electric supply fail through any cause,
the switch blade flies back and disconnects the motor
from the circuit. In addition, the switch can be
fitted with, a maximum cut-out which automatically
disconnects the motor from the circuit should the
current rise above a specified amount, thus effectively

protecting the motor from an overload.

In the scientific-instrument section, as, indeed, may
be said of the exhibition as a whole, nothing of a

startlingly new character is revealed. All the stand-

ard and prevailing patterns in electrical and subma-
rine telegraph instruments, and telephonic and tele-

graphic instruments, etc. are contained in the stands

of Kelvin & James White, Ltd., and the Consoli-
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Telephone apparatus, in the shape of telephones,

switch and multiple boards, are also shown by the

Ericsson Bell Telephone company, which is sup-

plying the equipment for the Glasgow municipal

telephone system.

The display of boilers is confined to water-tube,

marine and Lancashire. All of these are well-known

types, but in the former class is one which is very

little known here. It is the Stirling water-tube

boiler. The heating surface is supplied with water

tubes 3% inches in external diameter, and the main

tubes connect three steam drums above with two
water drums below. The main tubes arc nearly ver-

tical and arc grouped in three banks with firebrick

baffles between. These cause the hot furnace gases

to take a course along and between the tubes. The

dated Telephone Construction and Maintenance com-
pany and a few others.

The automobile department has been very poorly

patronized, but from an electrical point of view we
have to welcome a smart-looking victoria by the

Electrical Power Storage company. This company
had a vehicle at Paris with rein-steering, but it has

now substituted the present, which is a far better

and more modern-looking car. The motor is a sin-

gle series, bipolar machine of high efficiency, giving

2% horsepower under a pressure of 80 volts at 1,800

revolutions per minute. Cells of the Faure-King

type are fitted with either long or short-distance

batteries of -40 cells. The former are capable of a

35-mile run on a single charge and the latter 21

miles. As is usual, all alterations in speed are ob-
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taincd by changes in the grouping of the cells, and

all llie necessary changes, both in the direction and

speed of the carriage, are controlled by means of a

single steering handle. There arc three brakes;

one, of the band type, acting on the motor axle, an

electric brake on the motor axle, and a shoe brake on

the rims of the driving wheels. The total weight

... hi a short-distance battery is 2,200 pounds and with

a long-distance set of cells 2,350. This, I believe, is

one of the first attempts on the part of a leading

accumulator manufacturer to adapt so well known

a battery to road vehicles, and it is strange that at

the Automobile Club's show in May and at the official

trials of electric vehicles last November all the

electric cars were fitted with special types of ac-

cumulators with comparatively unknown names.

The exhibition electric lifts by which visitors arc

enabled to view Glasgow and its environments from

the dome on the roof of the Grand Concert Hall,

seen in Fig. 3, possess several new and special fea-

tures, the outcome of Easton & Co.'s experience in

this class of work. These lifts, of which there are

two, arc each capable of raising some 12 passengers

at a speed of 150 feet per minute, the cars being

six feet square and fitted into a strong steel suspen-

sion frame, which takes all the stresses. The safety

gear is an improved form of Easton, Anderson &
Golden's "special positive multiple type" and comes

instantly and automatically into action and arrests

the descent of the car if any one of the four sus-

pension ropes break, or if, by any means, the normal

distance between the car and the balance weight is

exceeded. The motors, of the company's own make,

are of the four-pole protected type, with slotted

armature and drum winding, arranged to run at 1,000

Fig. 6. electrical features of the Glasgow ex
hibition.—general electric booth.

revolutions per minute at 500 volts' pressure. The
motors and gears are placed overhead, with the ropes

leading directly to the car and the balance weights

respectively, and inasmuch as the balance weights

are adjusted to counterbalance the weight of the

car and half the load, the consumption of current

is materially reduced. Mr. Bjornstad, the works
manager to the company, is responsible for an en-

tirely new controlling gear by which all the switches

are automatically worked by means of push buttons,

one being placed at each landing, with its correspond-

ing button inside the car. The pressing of the but-

ton on any landing will bring the lift to that landing,

and the pressing of a button inside the car will take

it to any required floor. Thus, for all practical pur-

poses, the lifts may be said to be absolutely auto-

matic, and to require no attendant to work them;

but to avoid the risk of careless persons using the

lift the controlling arrangement is so devised that

not one of the push-buttons referred to will act un-

less all the gates on the landings, as well as the gate

of the car, are properly closed. Fig. 3 shows this

lift gear.

It goes without saying that there are numerous
night attractions in which electricity is the active

agent. For instance, S. & J. Weir, the makers of the

well-known feed pump bearingl that name, have

erected what may be termed a miniature Niagara,

having a width of some 40 feet, on their stand. Two
of their light-duly or tank pumps furnish the water-

fall, which drops over a sharp edge into the main

tank, and the numerous colored electric lights by

which it is illuminated after dark draw many visitors

and make this portion of the Machinery Hall one

of the most attractive. Then Schuckcrt & Co., out

in the grounds, have erected a high tower upon which

is fitted a Schuckert searchlight having a glass

parabolic mirror five feet in diameter, which throws
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a beam of light equal to 180 million normal candles,

or 22 million ordinary incandescent lamps. This

11 Might was originally intended for the roof of

Hi' Grand Concert Hall but was transferred to a

special tower at the last moment. The splendid

organ with which the Concert Hall is fitted is driven

by two Lundcll three-horsepower motors.

Let it not be imagined that this article is inti

to be an exhaustive account of what is really to be

seen. Speaking only of British manufactures,

is every possible application of electric power to be

thought of. There are electric mining locomotives

with overhead and battery supply; electric capstans,

surface-contact and conduit systems. Most of them

have been described many times, and the endeavor

of the writer has been, in the course of a thorough

examination of the exhibits, to pick out the most

important and those which appeared to call for great-

est attention on account of what novelty they possess.

It has been generally acknowledged that the novel

and new elements are not so much in evidence, but

as an instructive and educative collection of electrical

goods it is without equal within our shores. The
one thing which struck the writer most was the

enormous number of small motors, upon the evolu-

tion of which practically all the exhibitors have ex-

pended much time, money and energy, and in this

fact those indefatigable enthusiasts of electrically

driven factories and workshops—of which there are

at present far too few in Great Britain—should find

the consummation of their hearts' desire. The whole-

sale distribution of electricity provided for by the

"power bills" passed during the last two parlia-

mentary sessions should open up a field for the sale

of such machinery which will bring grist to many a

manufacturer's mill.

What German and American machinery and ap-

paratus is exhibited well maintains the reputation

of these two countries, and whereas they have to

give way to Great Britain in the matter of electrical

machinery, the reverse is the case as regards a mag-
nificent collection of machine tools. The reason

for this appears to lie in the fact that but few of

our own manufacturers have exerted themselves to

do credit to their country, albeit in the heaviest class

of machine tools not much prestige is lost.

In conclusion, the writer wishes to thank those

firms whose exhibits are illustrated for kindly pro-

viding the photographs from which the accompany-
ing illustrations were made. - W.

Wind Power for Electric Lighting on the
Antarctic Vessel Discovery.

The vessel Discovery, which was recently fitted up
in England by the Royal and the Geographical soci-

ties, to which the British government voted £45,000

for the purpose, is said to be a model of completeness
in every respect. The vessel is about to leave on an
exploring voyage to the Antarctic regions, and a

few days ago King Edward visited the ship and
announced that he was greatly pleased with the com-
pleteness of her equipment.
The most singular and conspicuous feature of the

boat's equipment is a large windmill on the upper
deck which supplies the motive power for the boat's

novel lighting system. The ship is to be lighted

throughout by electricity, the current being generated
by dynamos driven by the windmill. The dynamos
and windmill are portable, so thafthey can be set up
on the ice when the Antarctic regions are reached,
connection being made with a set of accumulators on
the boat by means of a flexible cable.

The great drawback to windpower, says the Lon-
don Telegraph, in describing the equipment, lies

in the fact that, while at one moment the mill may
make 200 revolutions a minute, a strong gust will

the next instant raise the speed to 2,000, the rate
falling with equal rapidity upon the disappearance of
the wind. With a dynamo working so irregularly
it is impossible to charge accumulator cells. This
difficulty has ben overcome by Mr. Bergthcil of the
firm of Bergtheil & Young, electrical engineers of
London, who are responsible for the lighting installa-

tion. The mill drives two dynamos, to one of which
is fitted an arrangement which equalizes the current,
offering greater resistance when the wind is high
and less when it falls. Thus the number of 1

lion of the mill can vary from 500 to 2,000 per min-
ute withoul causing any appreciable difference in

the current, which, when the mill stops, is auto-
matically cm oil, and when it starts again is switched
on to the annunciators, evenly supplying the 50 or
more lamps in the ship.

A very ingenious contrivance is fitted to iii

cumulators, causing a bell to ring when too much
current is being taken from them, thus giving warn-
ing that readjustment has become necessary, to
pi 1

.:n the accumulators freezing they are placed low-

down in the vessel, next the engine room, and as the
acid will not freeze till 20 degrees Fahrci
reached, the contingency is unlikely to ha]

The Discovery will go by way of Australia, and
1 he last place at which she will call before 1

the mists of the southern seas will, according
to present arrangements, be Lyttclton, New Zealand.
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A Rectifier for Polyphase Alternating
Currents.'

ouis H. Haynes.

1 ativc demand of central-station practice
to-day is for a system that will enable arc and incan-

descent lamps and power to be operated from the
generating unit. This is done quite satisfac-

torily under certain conditions from large, direct-

coupled, constant-potential, direct-current dynamos
three-wire system, but the use of this system

is limited to thickly populated centers.

When the power is to be distributed over a large
area it becomes necessary to use the alternating sys-

tem. Now, as far as incandescent light and motive
power arc concerned, they arc both satisfactorily and
easily operated from the polyphase alternator, but
the endeavor to operate alternating arcs from this

same machine has certain disadvantages, inherent to
the lamps themselves, which make the use of direct-

current arc lamps desirable.

There are two methods by which direct-current arc

log. I. lit- i

A RECTIFIER FOR POLYPHASE ALTERNATING CURRENTS.

lamps may be operated from an alternating-current

generator. The first is by the use of an induction
motor, direct-coupled to one or more ordinary con-
stant-current arc-light dynamos. This method is at

the present time in use in a number of large central

stations in this country. The second method is by
the use of rectifiers, a piece of apparatus but little

used at the present time in the United States, but
which has many advantages and seems likely to be
extensively used in the future.

A first-class, commercial rectifier has not yet been
developed, and it was for the purpose of ascertaining
some of its advantages, and disadvantages, as well,

but principally to obtain some idea of the voltage at

which it might be worked without flashing and spark-
ing, that led to the construction of a rectifier for
two-phase currents and the experiments upon it of
which this article is a report.

The principles involved in this two-phase rectifier

are shown in Fig. 1. (a, b) and (a', b') represent
the leads from a source of two-phase electromotive
force. For each phase is provided a simple two-
part commutator (s) and (s')> respectively, which
rotate synchronously with the source of electromotive
force. Each phase is rectified individually, and the
two are connected in series, giving a resultant elec-

tromotive force between the terminals (g) and (h')
represented by the line (1", 1"), Fig. 2. The curves
(1, 1) and (1', 1') shown in Fig. 2 represent the fluc-

tuation of voltage between the brushes of the indi-

vidual commutators of each phase. Figs. 3 and 4
show corresponding diagrams for a three-phase rec-

tifier.

In Fig. 5 are shown the essential parts of the rec-

tifier as they would be mounted on the shaft of a
synchronous motor; (S, S') is the shaft of the mo-
tor; (a, b) and (a', b') are the leads from the source/WVW\

Fig. .;. Fin. 4.
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of two-phase electromotive force, and should be con-
I to two independent circuits. The current is

taken to the commutator of the rectifier by the
brushes (B'. B". etc.). rings (R', R', etc."). and con-
nectors (W, W) and (V, \"). Each phase has a

separate commutator with two collecting brushes (f,f I

and (e,e, etc.), on each side, while the two phases

nnected in series by connector (h, g*). The
object of the auxiliary brushes tt". e') and fi

is to enable the length of time each phase is short-
circuited to be varied, for there is a certain length

of time which gives minimum sparking, and as it is

instant under all conditions, it can be found
only by trial.

Fig. shows a complete diagram of the system of
arc lighting from rectifiers. (A) represents a poly-

phase alternator (.shown two-phase in the fit

are constant-current transformers.

reach phase. (M) and (M') are syncll

motOI common shaft is mounted the rec-

tifier (R),and (O is the external circuit of arc lamps.

It is evident that as many rectifiers may be rue.

on the shaft of the motors (M) and ,M1. tor

there is no mechanical load on it. with the exception

i. From Tin- Viifis Engineer.
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of the friction of the brushes, and therefore there is

little tendency for the motors to get out of step. The
use of two motors with their shafts coupled, or, pref-

erably, clutched together, is suggested. This would
give greater stability of running, and tend to keep

the rectifier in exact synchronism with the generator,

and, if there was a tendency for one motor to "hunt"

the other, would tend to bring it back into perfect

step. The shaft of the motors can be made of any

convenient length, and the rectifiers mounted on
quills, whereby they could be clutched in or out, as

desired. Moreover, any number of the rectifiers may
be connected in series, and any desired voltage ob-

tained on the external circuit, enabling the transform-

ers to be kept at all times fully loaded.

The system, as a whole, seems to present a

very simple and flexible means for operating direct-

current arc lamps, and if the rectifier can be success-

fully operated, which seems probable, the large lag-

ging currents of the alternating-arc system may be

avoided, and advantage may also be taken of the

higher efficiency, estimated at from 20 to 40 per

cent., of the direct-current arc, as well as its better

distribution of light.

Let us consider some of the. dualities of a rectifier

of the type described. In the first place, it is well

to state that the chief objection to the rectifiers is

that they spark badly, and are liable to flash over
from brush to brush, but it appears that the trouble is

not inherent to rectifiers in general, but mainly a

fault due to bad design and easily obviated by proper
design and construction. It might be noted that the

Thomson-Houston arc dynamo operates well with

3,000 volts between segments. It has, to be sure,

artificial means for preventing sparking, but, on the

other hand, the modern Brush arc-light dynamo is

operated without such provision at a voltage of 6,000

or 7,000. This would lead to the belief that a rectifier

similar in principle to the Brush commutator might
solve the problem successfully.

The rectifier experimented upon in this case has
two, three, or more, commutators in series, like the
Brush, but instead of circuiting the coil while its

electromotive force is passing through zero, as in the
Brush commutator, the coil is short-circuited and
the time of short-circuit made variable by using two

FIG. 5. A RECTIFIER FOR POLYPHASE ALTERNATING CUR-
RENTS.

brushes on each side of each commutator, capable of
being shifted independently.
A commutator might have been made which would

have open-circuited the coil when its electromotive
force passed through zero. Such a commutator con-
sists of four segments, to which the terminals of

the coil are connected, and which correspond in

length to that of that portion of the revolution during
which the coil is active, and two other segments
joined together by a solid conductor, which corre-
spond in length to the time during which the coil is

inactive. With this arrangement it is seen that when
the coil is inactive it is cut out of circuit entirely,

that is, open-circuited, and that the continuity of
the rest of the circuit is maintained through the
smaller segments and connector. A little considera-
tion will show that there is no advantage in this form
of commutator over the simple two-part commutator,
and that it is inferior in that it is more complicated.
Returning to the consideration of the simple two-

part commutator, it is seen that, in order to main-
tain continuity of the circuit, the distance between
the two brushes, on the same side of the commu-
tator, must never be less than the width of the gaps.
As a matter of fact, this distance must be enough
greater than the width of the gaps to allow sufficient

time for the current in the coil to be reversed and
built up in the opposite direction to a value equal
to that of the rest of the circuit. This length of
time, with the small currents used in arc lamps, will

ordinarily be but a small part of the time of a period
of the electromotive force, and when the brushes
are adjusted to this condition, commutation will take
place sparklcssly, and there will be no tendency to

flash. The finest adjustment is provided for by
making the brushes individually movable and also
movable as a whol the commutator.
To reduce the sparking and flashing further, it

might be p construct the segments and
brushes of some non-arcing metal, if the metal pos-
sessed other qualities desirable for segments and
brushes. This, however, uggestidn, and,
far ; >ccn tried.

There is another in regard to
commutators whi< namely, that

should be made as large in diameter as is

sistent with their strength and peripheral velocity
at the speed at which they are to be run. It is very

I that a given linear movement of the bri

he commutator will mean less angular ;.

ment with r< i phase on a commutator

of large diameter than it would on one of small diam-
eter. Closer and more satisfactory adjustment can
therefore be made on commutators of large rather

than of small diameters.
For the same reason the commutator should make

as nearly as possible the same number of revolutions
per minute as there are periods of electromotive force
per minute. If the commutator makes the same
number of revolutions as there are periods, two-
segment commutators must be used, and the closest

adjustment of the brushes can be made. If it makes
only one-half the number of revolutions that there
are periods per minute, four-segment commutators
must be used, and the brushes can be adjusted with

FIG. 6. A RECTIFIER FOR POLYPHASE ALTERNATING CUR-
RENTS.

only half the accuracy which might be obtained in

the former case.

On the other hand,, to run a commutator at the
same number of revolutions per minute as there are
periods per minute at the ordinary commercial fre-

quency would mean a two-pole, synchronous motor
with an almost prohibitive speed. Thus, a 60-cycle

current would mean a speed of 3,600 revolutions
per minute.
A compromise then has to be made between a very

high speed with small number of segments, giving
the closest-possible adjustment of brushes, but with
disadvantages common to high speeds, and a low
speed, with its advantages, but with a commutator
of large number of segments and the inability to
make very close adjustment of the brushes to a

sparkless point. The above considerations apply to

the individual commutators which go to make up
the polyphase rectifier, and it is evident that what
applies to one of the commutators is equally true of
the others.

There are certain distinct advantages when they
are all connected in series in the complete rectifier

which should be noted. It will be seen that all the
electromotive force available in the different phases
at any instant of time is utilized, which gives the
highest obtainable voltage on the external circuit

per foot of copper used in the coils. It is also true
that the multi-circuit principle of the Brush arc-light

machine may be used on a rectifier of this kind, which
may be an advantage. Even if a flash occurred on
one of the commutators of a three-phase rectifier, for
example, the voltage impressed on the external cir-

cuit would not be reduced to zero, and the lamps
running on that circuit would not be entirely ex-
tinguished, but would only suffer a momentary
diminution of candlepower. It follows that by in-

creasing the number of commutators in series that
the bad effects of a flash to any one of them could
be reduced, as far as the external circuit is concerned,
to as small a matter as desired. It also follows that

for a given impressed voltage on the external cir-

~7ed "o.

FIG. 7. A RECTIFIER FOR POLYPHASE ALTERNATING CUR-
RENTS.

cuit, the greater the number of individual commu-
tators in the rectifier the smaller will be the voltage

on each commutator, and therefore the smaller will

be the tendency to spark and flash.

it will be seen from Figs. 2 and 4 that the resultant

electromotive force at the terminals of the rectifier

fluctuates. Calling the maximum ordinate of the

alternating electromotive-force wave in any phase I,

Fig. 2 shows that the final direct voltage from a two-'
1

phase rectifier, assuming the sine form of wave, varies

between I and 1.414, with a square-root-of-mcan-
square value of 1.202 and a fluctuation of 29 per cent.

below 'he maximum. Fig. 4, for three-phase elec-

tromotive force, shows a fluctuation of 13 per cent,

below tli'- maximum of the resultant electromotive

force and a maximum voltage on any one commu-
tator of 52 per cent, of the effective voltage on the
line. A four-phase electromotive force shows a fluc-
tuation of seven per cent, below the maximum and
a maximum voltage on any one commutator of 39
per cent, of the effective voltage on the line. It is
therefore to be seen, as before stated, that by increas-
ing the number of phases used in the rectifier for
a given final voltage, we reduce the final tendency
to spark and flash, and at the same time obtain a
more nearly uniform voltage. These considerations
prove at once the superiority of the polyphase over
any single-phase rectifier, although it is well known
that the single-phase rectifier is extensively used in
other countries, especially in England. Leaving out
of consideration the objectionable noise of lamps run
on current from single-phase rectifiers, their seg-
ments must always be subjected to a voltage greater
than the effective voltage they deliver, and this cur-
rent must necessarily be very fluctuating.

Ill the above the electromotive-force waves have
been assumed to be of sine form. It is interesting
to note that there are certain forms of polyphase
electromotive-force waves which, when rectified and
connected in series in this manner, would give an
absolutely steady resultant electromotive force, if

commutation were perfect. Thus, two-phase waves of
saw-tooth shape rectified would give a resultant direct
electromotive force represented by a straight line.

This is only of theoretical interest, as the saw-tooth
waves cannot actually be obtained, but there is a
form of wave which may be approximately obtained
which gives the same result, i. e., the polyphase
waves varying as the sine of the angle, shown in
Fig. 7. These waves rectified give the straight line
(c, d) as the resultant direct voltage, at all times
equal to the maximum of the wave. Similarly, three-
phase, electromotive-force waves of this form give .a

line equal to 1% times the maximum, and four-phase
electromotive forces give a resultant equal to twice
the maximum.
For a rectifier .for arc lighting, however, a slightly

fluctuating current has some advantages, and the
waves of electromotive force ordinarily found in
practice would give a perfectly satisfactory current
for arc lamps.

It was with the above considerations in view that

FIG. 8. A RECTIFIER FOR POLYPHASE ALTERNATING CUR-
RENTS.

the rectifier for two-phase electromotive force, whose
principles have just been described, was built. This
rectifier had commutators six inches in diameter, with
six segments, alternate segments being joined to-

gether by internal connectors. The reason six seg-

ments were used on each commutator was that it

was to be run from a six-pole alternator, and it was
desired to have the commutator run at the same
speed as the alternator. The gaps between the seg-

ments were about three thirty-seconds inch wide, and
through the gaps a small air blast was provided, by
allowing the air to be drawn in through the middle
of the commutator and thrown out through the gaps
by centrifugal force. The rings and commutators
were mounted on disks of wood, and the whole bolted
together, as shown in Fig. 8.

This rectifier was run under different outputs of

current and voltage and with brushes in various posi-

tions on the commutators. Its working was perfectly

satisfactory on voltages as high as 2,200, although
the current output at that voltage was limited by
the power used to one-half an ampere. At lower
voltages as high as 25 amperes was obtained from
it, and yet it worked almost sparklessly. Flashing
would occur at any voltage if the brushes were
moved far from the neutral position, but there was
quite a movement of the brushes possible even at

ihe highest voltage before a flash would occur.

The efficiency of this apparatus was very high, as

would be expected. Measurements of the efficiency

gave values ranging from 95 to 105 per cent, under
different conditions. A Weston wattmeter was used
to measure power on the alternating-current side

of the rectifier, and a Weston voltmeter and ammeter
were, used to get the power on the direct-current side.

The wattmeter had been previously calibrated with

the voltmeter and ammeter used, and their readings

found to agree. The impossible efficiency of over
100 per cent, was thought to be due to the direct-

current instruments not reading correctly on the

fluctuating currents from the rectifier. This ex-
planation, however, is not wholly satisfactory, and
further experiments should be made to account for

Ihe discrepancy. The fact of interest to us at present

is that the efficiency of the rectifier is high, and that

no great objection can be made to its use on the
ground of low efficiency.

The conclusions to be drawn from the work and
observations on this experimental rectifier are, first,

that it would be perfectly feasible and practicable

to build a rectifier for commercial arc lighting to op-
crate at voltages as high as 7,000 or 8,000; and sec-

ondly, from an economical standpoint, it seems „de-

sirable to do so.
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Electric Vehicle Runs 1 87 Miles on One
Charge of Battery.

Among the disadvantages hitherto attributed to

ttie electric vehicle has been the relatively short

distance over which it could be operated on one

charge of the battery. While steam and gasoline

vehicles are apparently only limited in the length

of travel by their ability to carry an adequate sup-

ply of fuel, the electric automobile has been in-

convenienced in carrying a heavy and bulky bat-

tery, which, under ordinary circumstances and

in the average vehicle, would drive the carriage

only about 30 to 40 miles, the distance more

often being less than 25 miles. With its absence

from odor and noise and its simple mechan-

ism and clean parts the electric vehicle would un-

doubtedly prove the most popular of automobiles

if it could be so constructed as to travel in the

neighborhood of 100 miles on a single battery

charge. During the last two or three years ex-

perimenters have been working diligently on the

problem, and undoubtedly the length of travel has

been increased considerably in many types of ve-

hicles. But perhaps the most remarkable develop-

ment in an electric vehicle is that made by a car-

riage which was given a long-distance test over the

boulevards of Chicago in the early part of last

week. This vehicle made a total run of 187% miles

on one charge of its batteries, and no information

is .11 hand to show that this record has ever been
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wheel is connected to the axle at its center and

drives it through a differential gearing. The
motor and its gear arc protected from mud and

water by a tight-fitting leather case.

The regular battery for this vehicle com;

to Porter cells of the type illustrated in Fig. 3.

Each cell consists of 21 plates five by seven inches

in size. The plates are of the pasted form, the

active material being compressed into the grids

by a special process. The battery weighs but 350

pounds and has a capacity of 230 ampere-hours.

It occupies about one-half of the space beneath

the scat of the carriage.

In Cleveland, on July 12th. the first long-dis-

tance run was made with the battery and motor

as above described. The vehicle was run over the

ordinary granite block and asphalt streets of Cleve-

land, the total distance covered on the one charge

of the battery being 151 miles. The average speed

was 10.91 miles an hour and the actual running

time was 13 hours and 50 minutes. After this run

the batteries were not completely exhausted, all cells

giving an even 1.76 volts.

Wishing to make a more complete and a public

test of the vehicle it was brought to Chicago and

a long-distance run started at 5:38 p. m. on Mon-
day of last week. Beside the regular battery of 10

21-plate cells an additional set of 10 15-plate cells

was carried in under the seat. This second set had

a capacity of 133 ampere-hours and weighed 250

FIG. I. BLE:rRIC VEHICLE THAT RAN

equalled or even closely approached by- an elec-

trically propelled carriage.

The automobile in question, which is illustrated

in Fig. 1. was built under special designs by the

Raker Motor Vehicle company of Cleveland. The
vehicle is of the stanhope type with a runabout

top. The motor used is of a new type especially

manufactured by the Elwell-Parker Electric Com-
pany of America. Cleveland, Ohio, for the Baker

vehicles. Batteries of the Porter Battery com-
pany's manufacture supply the vehicle with power.

The record-breaking run which the vehicle was

enabled to make on its Chicago trial was due to an

efficient combination of three features in the con-

struction of the automobile, viz., the running gear,

the motor and the batteries. The main result

sought in the construction of the running gear and
the vehicle body has been simplicity and lightness

The body is supported on a steel-tubing frame-

work. The wheels are of bicycle type, 30 inches in

diameter, with wire spokes, pneumatic tires and

compact hubs. Ball-bearings are used throughout,

and a special effort has been made to reduce run-

ning friction to a minimum.
The motor has been designed to operate on a

20-volt circuit and is rated at three-fourths of a

horsepower. It is a series-wound four-pole ma-
chine and is of the type illustrated in Fig. 2. except

that it is not entirely inclosed, having two open-

ings on the cone-like portion. An efficiency of 80

per cent, is claimed for this motor, which is re-

garded as exceptionally high for such a small size

The speed of the motor is about 1,100 revolutions

a minute. The pinion of the motor drives a reduc-

ing gear, from which is driven a sprocket wheel on

the rear axle by means of a chain. This sprocket

jentatives from the Chicago daily press accom-

panied Mr. Phillips and Mr. Laughlin on their run

in carriages of the Wood and American electric

type. These vehicles were provided in duplicate,

one set being charged while the other was in use.

All the vehicles were fitted with Porter batteries

and were capable of Co-mile runs.

There arc three speeds to the vehicle tested

—

four, eight and 11 miles an hour—that arc con-

trolled by the hand lever. A higher speed of 14

miles is obtained by pressing a button with the

foot. Braking is effected by throwing the controll-

ing lever back, which operates an electric brake on

187 MILES ON ONE CHARGE OF BATTERY.

pounds, making the total weight of the battery

equipment 600 pounds. The carriage and motor

weighed 600 pounds, so that the total weight of the

rig was 1,200 pounds.

F. C. Phillips, president of the Elwell-Parker

Electric company, and E. A. Laughlin, manager of

the Porter Battery company, took turns in driving

the vehicle. The route followed lay over the south

boulevard system of the city, the greater part of

the distance being made by repeatedly covering an

eight-mile route between Thirty-third street and
Washington Park. At intervals stops were made
for meals, changing drivers, etc. The total time

consumed was 32 hours and the actual running

lime was about 23 hours and 30 minutes. A total

distance of 187'; miles was covered, as registered

by a cyclometer on one of the front wheels V
though the vehicle was driven at a speed of 11

miles an hour, at the start, the average speed for

the whole trip was almost exactly eight miles an

hour, and this latter speed was maintained until

about the last 20 minutes of the run. when tin

dropped to about four miles an hour.

I he rig was brought in the stable with its own
power, the voltage of the cells being 1.5 volts

The two battery sets were used alternately and
were evenly discharged. The average draw n

to 20 amperes except when operated at the high

speed when the motor drew about 30 amperes. 1:

is estimated that 117 miles of the distance was
covered by the regular sef of 21-plate cells. When
starting the automobile about 00 amperes is re-

quired, bu( the current immediately drops down to

normal.

The maximum grade on the run was probably

between four and live per cent. A party of repre

FIG. 2. MOTOR USED BY ELECTRIC VEHICLE ON 187-
MILE RUN.

the armature of the motor. A foot brake operates

on the rear sprocket gear wheel by means of a

friction band. The current to the motor is re-

versed by means of a foot lever. An electric alarm
gong is rung by a push-button at the end of the con-
trolling lever.

The advantage claimed for the construction of
this vehicle is that by reducing the voltage of the
motor the ampere-draw is increased. To operate

the same vehicle with an 8o-volt motor and the

regular 40-ceII battery would increase the weight
and perhaps the speed, but the battery would give

only 180 ampere-hours as compared with the 250
ampere-hours of the regular battery' of this vehicle.

The 21-plate battery' has, it is said, a capacity of 5,000

watts with only 350 pounds' weight, giving the very

low weight of 52.2 pounds per horsepower-hour.
In the last test of this battery its weight per horse-

power-hour was about 35 pounds on account of the

high rate of discharge during the first part of the

run. The 350-pound battery has nearly 50 per cent,

more watt capacity than a 40-cell battery' of the

same weight.

The Porter company claims for its cells an in-

creased life over other batteries. It is said that at the

end of one year they will show nearly the rated

capacity, there being practically no loss of the active

material. Another claim made by the company for

its accumulators is that the ratio of the electrical

FIG. V CELL OF BATTERY I'SED BY ELECTRIC VEHICLE
ON 187-MILK KIN.

10 the surface exposed is

greater than that of any other pla • erage

charging rate ^i the battery is •

full discharge. For partial discharges the charging

time is about one-third of the time consumed in

the discharging.

A contract has been closed by which power for

the operation of the street-railway system of Utica,

\ Y . will be secured from
plant. It is

will he used on the Ron and other

suburban lines when they are ready for operation.

It will probably he three months, how
the power will ho in
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Physicians and X-ray operators will be much in-

terested in the statement of R. Demerliac in Comptes

Rendus to the effect that vacuum tubes worked by

alternating currents of high frequency and high ten-

sion never produce erythema, or inflammation of the

skin, and that, on the contrary, the rays so obtained

possess certain curative properties recognized in

electrotherapeutics since the experiments of d'Arson-

val.Oudin, Doumer and others. Mr. Demerliac, there-

fore, employs the Oudin resonator, which, with cer-

tain precautions, may be made to work X-ray tubes.

The tubes light up on connecting them with the upper

knob of the apparatus. A broad concave cathode

and a small anode or an annular anode are used.

The cathode is joined to the resonator, and the anode

may be left free or put to earth. The discharge is

said to be most effective when it proceeds in one

direction only. The tubes may be brought quite

.close to the skin without risk, it is asserted, and thus

any loss of penetrative power is counteracted.

An interesting article is presented in this issue of

the Western Electrician on the electrical features

of the exhibition that is now in progress at Glasgow,

Scotland. One cannot help but compare this show

with our own Pan-American Exposition, and in do-

ing so, the British exhibition certainly falls short

when the electrical features are considered. At

Buffalo electricity from the great plant at Niagara

Falls is relied on entirely for general lighting and

for the beautiful spectacular illumination which is

the crowning glory of the fair. Electric power is

also used to operate the moving machinery, while

the transformer plant, the Nernst lamp, the Edison

storage battery and other notable exhibits are to

be seen. At Glasgow steam-driven units are de-

pended upon entirely for the supply of electricity,

which, in turn, is used for only a portion of the

lighting, the exhibition management preferring to

utilize all the various forms of gas, acetylene and oil

illumination as well as electricity for lighting the

grounds and buildings. Electric power is not used

to a great extent, and while the electrical exhibits

cover a wide range, there is little that stands out

as of unusual interest.

By the time this issue of the Western Electrician

reaches its readers the eighteenth annual convention

(or general meeting, to use the old term) of the

American Institute of Electrical Engineers will have

been begun in New York. The gathering is of espe-

cial interest from its aspect of international good-

fellowship, as about 40 engineers and other guests

are expected from European countries. The con-

vention is to be opened at the house of the American

Society of Mechanical Engineers m New York on

Wednesday, August 14th, and the remainder of this

week is scheduled for visits to various points of in-

terest in New York and vicinity. On Sunday the

New York party will go to Albany, leaving the next

day for the Schenectady works of the General Elec-

tric company. The eastern and foreign delegates will

arrive in Buffalo, according to the programme, on

Monday evening. Here they will be met by many of

the western members, and here, beginning on Tues-

day, the 20th, the actual sessions of the convention

will be held in the New York state building on the

Pan-American Exposition grounds. Meetings are

scheduled for every day until Saturday, the 24th,

when adjournment will be taken. Afterward the

French engineers in the party plan to make Chicago

a short visit. The programme is an interesting and

elaborate one, and the Western Electrician extends

its best wishes for a successful convention in every

particular.

Sturdily carrying the industries of the British Em-
pire on its willing but unaided shoulde'rs, Feilden's

Magazine of London still manages to entertain as

well as to instruct. The entertainment it affords is

not always intentional, but it is none the less re-

freshing in these strenuous twentieth-century days,

when provocation to harmless mirth is a public bene-

faction. Thus, in reading a criticism of Edison's

new storage battery in this "militantly British" mag-

vhich is also "the world's record of industrial

progress," one is amused by the strictures on Dr.

Kennelly's Institute paper when one remembers
that Dr. Kennelly is himself an Anglo-Indian by

birth, educated and grown to man's estate, if we
mistake not, in the same tight little island that is

honored in being the home of Feilden's Magazine.

Nevertheless, we are informed that the first question

arising in considering Dr. Kennelly's paper (coming,

as it does, from New York and having reference

to Mr. Edison) is "Of what dimensions will the

proverbial grain of salt have to be to render the

text palatable and worthy of serious consideration."

Further on, in the very heart of the critique, is this

crushing statement : "Here, then, we have a typical

instance of what renders American so-called scien-

tific literature so unsatisfactory and compara-

tively useless unless constantly checked by more re-

liable data." Considering Dr. Kennelly's position

among electrical engineers and his nationality, these

sapient observations are certainly ludicrous. Clearly,

the impetuous critic only adds to the gaiety of na-

tions when his ardor oversteps his knowledge.

We are sure that the readers of the Western Elec-

trician will read with much interest the interview

with Thomas A. Edison secured at the Pan-Ameri-

can Exposition by a representative of the Western
Electrician. Mr. Edison makes several interesting

statements." He advanced the opinion that St. Louis

will have a finer illumination than Buffalo, which is

likely, and praised the work of Luther Stieringer.

which was just. In relation to the electrical utiliza-

tion of the power of Niagara Falls, the inventor's

observations were acute. "Niagara will continue to

be utilized to a greater extent, but all locally. It is

destined to be a great electrochemical center." Mr.

Edison was asked if he believed the radius of elec-

trical transmission from Niagara could be success-

fully—that is, commercially—extended, and he an-

swered in the negative Pressed for his reason for

this statement, he made the emphatic and laconic

reply : "No money in it." In advancing this view

Mr. Edison agrees with all well informed electrical

men who have made the conditions of power trans-

mission a study. Speaking of storage batteries, the

inventor adverted to the storage of tidal power,

which he seemed to think practicable, although the

type of motor to be used was not mentioned. He
repeated his former statement that his new type of

battery would be particularly available for heavy

trucking, clue, doubtless, to its lack of deterioration

and ability to withstand rough usage.

When Mr. Edison does talk for publication—which

is seldom—he well exemplifies the art of saying much
in a few words, and his latest interview for the

Western Electrician forms no exception to the rule.

Complaints against the poor service and excessive

charges of the National Telephone company of Lon-

don are breaking out anew among the residents of

the English capital. Even municipal control is pre-

ferred to the monopoly, and it is said that a move-

ment is under way to install in the principal cities

of the British Isles a system of exchanges which

shall be owned by the various muncipalities. Some
of the subscribers have gone so far as to advocate

the complete abandonment of the telephones and the

use in their stead of the telegraph system. One
reason that may be assigned for this discontent on

the part of the telephone subscribers is the recent

return of several English electrical engineers from

a visit to this country, where they were undoubtedly

impressed with the comparatively efficient service

with which most of the American cities are favored.

Neither is England alone so far as poor telephone

service is concerned, for*recent advices from Aus-

tralia state that there is not a single telephone sys-

tem in that commonwealth that is equipped with

the more modern appliances. The Melbourne sys-

tem, with a switchboard in the central exchange 20

years old, is perhaps farthest behind. But an inter-

state conference of prominent electrical engineers

has been appointed to consider how the Australian

telephone system can best be standardized and placed

upon a uniform basis, and without doubt a thor-

ough reorganization of the system will soon be

effected. Let us hope that relief will likewise be

brought to our English cousins, either by the new

government service or improvements in the National

system, or, perhaps best of all, by private competi-

tion, ns in the United States.
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EDISON AT THE PAN=AMERICAN EXPOSITION.
[.In /tit' 1 . uith

Thomas A. Edison visited the Pan-American Ex-

position at Buffalo during the latter part of July and

early part of August. He made his stopping place at

Chautauqua, running up to the exposition at his pleas-

ure. Accompanied hy Mrs. Edison, these jaunts were

replete with pleasure, and while in Buffalo Mr. Lu-

ther Stieringer and many others paid the visitors

much attention. Generally speaking, Mr. Edison was

delighted with the Pan-American. He found much

there to interest him, and also many who were in-

terested in him and his life's work.

On the evening of Tuesday. August 6th, he sailed

from Buffalo on the steamer North Land for a trip

up the lakes, his intention being to visit the "Soo"

FIG. I. EDISON AT THE PAN-AMERICAN I

and points in Canada, partly on pleasure and partly

on business. Just previous to his departure from

the Pan-American it was the pleasure of a Western

Electrician representative to meet him and be ac-

corded an interesting interview. The interview took

place in the space of the Edison Manufacturing com-

pany in the Electricity building. Standing all about

outside the railing of the enclosure were many peo-

ple, all intent on seeing the new Edison storage bat-

tery or listening to the phonograph selections, few

of them being aware that their presence simulta-

neously with that of Mr. Edison was in the nature

of a compliment to the great inventor.

"What are the main features of your new storage

battery, Mr. Edison?"' was asked.

"No deterioration, and it is only half the weight

of other storage batteries," replied Mr. Edison.

"It has been predicted that the time would come

when the power of Niagara would be shipped by the

carload in storage batteries. Do you think it will?"

"Don't know. It is doubtful. There is nothing

in it commercially. But a large proportion of the

Niagara power transmitted to distances and used

only in the daytime could be utilized by storing it

in batteries at night. You see, the cost of the gen-

erating installation is the same whether the power is

used for 10 or 24 hours, and to get the double effi-

ciency, the only extra expense would be the cost of

the batteries."

"Will tidal power be stored to any great extent

in batteries?"

"Yes; there will be a lot of it. As it is, tidal

power is available only about two or 2% hours, but

with the service of the storage battery it will be

available continuously."

"I believe your new battery is destined to be of

great benefit and aid to the automobile industry?"

"Yes; it will solve the traction problem, and will

be especially serviceable in heavy trucking."

"Can the battery be injured by jarring, for in-

stance such jarring as it would get in an auto-

mobile over a rough road?"

"Well, down at my laboratory I have a battery

that is on a rod that is jarred 20 times every minute,

which is far more jarring and more severe jarring

than any battery ever gets in any way. This has

lien jarring a long lime, and there is no evidenci

of injury to the battery yet. And there won't be

any."

Reprcser.tativt of the Western Electrician
\

"No doubt you have enjoyed the illumination of

the Pan-American?" was then asked of Mr. Edison.

"Yes; it is very nice."

"Will it be possible, in your estimation, for St.

Louis to have a finer illumination?"

"I think they will. Especially if they carry out Mr.

Sticringcr's ideas of lighting the grounds and build-

ings. He has been for years trying to do what he

has at last done at the Pan-American, but the archi-

tects were all along doubtful of results, and he didn't

have his way. But at last they partially agreed with

him, and hence the lighting at the Pan-American.

which would have been still better if Stieringer

hadn't been sick last spring."

"Then we may expect a

finer illumination at S:.

Louis?"

"If the architects will

only carry out Sticringcr's

suggestions, and do as he

wants, not as they want,

they will have the grandest

exhibition of lighting the

world has seen."

"Greater than the Pan-

American?"

"Oh yes! Give Stierin-

ger his own way. This

would have been better had

Stieringer had his way.

He is the only man who
makes a business or pro-

fession of lighting. In

other words, he is a lighting

engineer."

"What is the perfection of

lighting, exposition lighting,

as you see it?"

"The perfection of light-
position.

; ng wjj] jje wilen vou can

stand off half a mile at night and see all the outlines

of the buildings—cornices, windows and buildings

all outlined. The lines unbroken from top to

bottom, horizontally and perpendicularly. When you
have perfect lighting, you will not see the buildings."

At this point in the interview Henry Rustin, su-

perintendent of the mechanical and electrical bureau

of the Pan-American, was introduced. It was the

first time he had met Mr. Edison. Luther Stier-

inger gave the introduction,

saying, "This is Mr. Rustin.

I tell you if it hadn't been

for him and his good work,

we'd have had no Omaha
and no Pan-American."

Mr. Edison was evidently

pleased at Mr. Stieringer's

generous words of praise

for Mr. Rustin, and, refer-

ring to the Pan-American

illumination, he said :

"This is out of sight."

The two men grasped

hands in a most cordial

greeting, the one proud to

meet the inventor of the

lamp that had developed his

abilities in construction; the

other glad to know a man

who had handled such a

great lighting installation,

the largest ever known,

with his lamps, with such eminent

Mi. rngcr stood by. It seemed a proud mo

ment for him to bring Mr. Edison and Mr. Rustin to

gethcr. The representative of the Western Elec-

trician could not fail to note how Edison, Stier-

inger, Rustin had each one individual fame through

ilu- incandescent lamp, and this was (heir first meet

ing. What a triol

"You have recently been down to Niagara?" contin-

ued tin Western Electrician representative, when

Mr. Rustin had departed.

"Yes; I enjoyed Niagara very much."

"It has made a wonderful development during

recent years. What is the future t Niagara, as

vou see it
?"

extent, but all locally. It is destined 10 be a

chemical center."

"Then, you don't think the power oi Niagara

be transmitted to a much greater extent ?"

"No."

"Why?"
"N'o money in it."

"When Lord Kelvin was a: thi .

me: T look forward to the time- when the

water from Lake Eric will find its way to the lower

level of Lake Ontario through machinery,

more good for the world than that great benefit

which we now possess in the contemplation of the

splendid scene which we have presented before us

at the present time by the waterfall of Niagara.' Can
you conceive such a change?"

"1 think that is what ought to be. If they will thin

the water down from six feet thick to six inches,

it will give all the—what do you call it?—xsthetic

effect called for by romantic people and all that the

commercial people want, and everybody will be

happy."

"You think Niagara is destined to advance as an

electrochemical center?"

"Yes : it will have many such industries. It will

be a wonderful place."

"Will Niagara power be used in smelting ores?

"I don't know why there arc not several plants

of that kind there now. They take a lot of power,

though. I know of three or four big things of this

kind that are about ready to locate at Niagara. They
should be there now. Niagara has the power, and

that is what they require."

"Will the Niagara power development continue

in greatness and extent?"

"Yes : Niagara has a wonderful amount of power,

and it is needed. That canal at Niagara is a very

practical thing. Very. I was much interested in it."

And after a generous statement in regard to the

graphite process of the Acheson International

Graphite company, Mr. Edison said good-bye, and

was soon on his way to meet Mrs. Edison in the

Temple of Music.

The accompanying illustrations are "snap-shots"

taken of Mr. Edison while on the grounds of the

exposition. In Fig. 1 the group in the center con-

sists of Mr. Edison, Mr. Stieringer and another

gentleman. Fig. 2 represents the same gentlemen

ri^flJ^
PIG. 2. EDISON AT THE PAN-AMERICAN EXPOSITION.

skill. Luther viewing the exposition in the rain. In both pictures

Mr. Edison is at the right >up.

"Niagara will continue to be utilized to a greater

Six different systems of high-speed telegraphy

were reviewed in a recent issue of the Elcktr,

Zcitschrift. A comparison was made r .

ing the number of operators required and the nuin-

tvords which can he transmitted in a 11;

Two operators, with the Morse system, trans.-

words a minute: with the Hughes simplex sys

four operators. 25 words; with the Hughes duplex
system, six operators can transmit 50 words: with
the Baudot quadruple system, eight operators. 130

words; with the Baudot sixfold system, 12 operators.

1S0 words; with the Rowland eightfold system. 12

operators, .520 words. The Baudot system is much
in use in France and is also used in London. Berlin

nd Vienna for telegraphy with Paris
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DEVELOPMENT OF THE TELEPHONE FIELD.
Limits on City Powers in Dealing with

Telephone Companies.

In several cases the Supreme Court of Wisconsin

has assumed that the word "highway" in section

1778 of the Revised Statutes of Wisconsin, 1S98,

authorizing any telephone company to-construct and

maintain its lines along a public highway was broad

enough to and did cover the streets of a city. In

the case of state ex rel. Wisconsin Telephone com-

pany against the city of Sheboygan it now holds that

the word "highway" as us.ed in that section covers

the streets and ways of a city as well as rural high-

ways. It holds that the right to construct and main-

tain poles in city streets is as ample and positive as

to build in the country n'ighways, except that it may
be subject to stricter police regulation. Continuing,

it says that so far as it is aware, this is the only

statute from which the authority and power men-
tioned arises. It came from the ultimate source of

power, the Legislature, and passed directly to such

organizations as come within its terms.

At Sheboygan, in the exercise of its police power

to control and regulate its streets, the city passed

an ordinance providing that the location of poles

should be subject to the approval of the proper au-

thorities and that the further occupation of its streets

should be upon a plan to be approved by the council.

This, the court says, was reasonable, and the tele-

phone company could not, and did not, object to it.

But the city sought to go much further. It, in

effect, said to the telephone, company : "Before you
can make any changes, or extend your system, you
must consent to an ordinance fixing rates of charges

to patrons. You must consent to sell your privileges

at an appraised value in case the city shall desire

to purchase. You must consent to the free use by

the city of the top 30 inches of all poles for its

police and fire-alarm system. In case you shall fail

to operate and maintain your exchange, any poles or

property in any way used by the city shall become
city property. And, finally, if the city shall construct

and operate an exchange for the use of its officers

and departments, it shall have the right to connect

with your exchange, and have the rights, privileges

and service given other subscribers, free of all rental

charges."

Now, by virtue of the statute, the power to exist

as a corporation, and to exercise the franchise of

the use of highways and streets, as against the pub-

lic, was already possessed by the telephone company.

The city, the court says, had no power to add to or

detract therefrom, except in the exercise of its police

power. The franchise existed by express legislative

grant. Its exercise might be controlled only in rec-

ognition of its existence, and in conformity with a

just and reasonable administration of the police

power in the interest of the city and its inhabitants.

In a sense, the city was called upon to grant a privi-

lege. It had the power to regulate the use of its

streets. It might deem it improper to allow poles to be

set along some of the streets included in the pro-

posed extensions. It might designate other streets,

and thus exercise a reasonable discretion in the in-

terests of the people. But such privilege was con-

trollable only in harmony with the rights both pos-

sessed. In no proper sense was the privilege sought
a franchise, within the meaning of section 940b,

which provides that no franchise shall be granted
until the application therefor has been filed and pub-

lished.

The consent of the city was only required or asked

in view of its right to regulate. Having that power,

it was its plain legal duty, when a plan had been
submitted, as its ordinance required, to take such
action thereon as reason and _a proper regard for

the interests and legal rights of all concerned would
seem to suggest. It was no answer for the city to

say, as it did in general terms in its return in this

case, that the streets of the city were already encum-
bered by poles and wires, and that a due regard for

the safety and convenience of its people rendered it

prudent that a change be made "as soon as possible"

in the manner of running wires used for electrical

purposes from poles to an underground system. If

the time had arrived, and the exigencies were such
that such a change was necessary, it was its duty to

act, and to adopt such plan as reason and enlightened
judgment might suggest.

The contention that the fixing of maximum
charges for use of telephones or service in the city

was a lawful police regulation to prevent extortion,

the court says, was based on the assumption that

the police control possessed by the city is unlimited.

Such, it holds, however, is not the fact. Such power
is inherent in the state, and is a necessary attribute

':rcignty. It does not pass to the minor divi-
r:rnment, except by express grant, or by

necessary implication from other powers granted.

Whatever power a municipality possesses over the

wires and poles of a telephone company in its streets

must be granted it by the Legislature. Here, the

charter of the city empowered it to enact proper ordi-

and regulations for the government and good
order of the city, for the benefit of trade and com-
merce, for the suppression of vice and the prevention

of crime, to prevent the encumbering of streets, to

r '.he removal of obstructions therein, to

regulate the manner of U3ing streets, and to protect

them from injury. This grant of power, the court

did not authorize the city to prevent the

telephone company from doing business within its

limits.

Construing the charter arid the statute in the light

of the rules of law stated, the city had authority to

exercise its police power to protect the public from
unnecessary obstructions, inconvenience, and danger,
and to determine in what .manner the telephone com-
pany might erect its poles so as to accomplish this

result. It had no power to impose other conditions.

That power rested in the Legislature. The power to

regulate charges was not included in or incidental

to the power to regulate the manner of using the

streets. There was not the remotest relation between
them. Hence, the attempt of the city to justify its

position on that ground must fail. Nor does the

court consider that the power came to the city under
the general authority to pass ordinances for the
government and good order of the city and for the

benefit of trade and commerce. To say that under
this general power the city might fix rates for tele-

phone service, it thinks would be going entirely

too far. And it holds that the further contention
that the city might refuse action on the ground that

ruinous competition in telephone rates would result

could not be sustained.

Then, the court says, that it does not see how,
under the power it possessed, .the city could right-

fully withhold action, or base affirmative action on
the condition of financial benefits to itself. Such
contention must rest largely upon the supposed ex-

ercise of power to grant or refuse the right to use

the streets. Without repeating what was before

said relative to the right of the city to prohibit the

erection of poles on certain of its streets, such right,

the court says, must be exercised in the light of

reason ; not with a view of prohibiting the company
doing business in any given locality but reasonably
to protect the public against unnecessary obstructions,

inconvenience, and dangers, for the general welfare
and common protection of all.

The right to purchase the company's exchange, if

granted, would be a contract right of great value.

So, also, as to the right to use the tops of the

poles for the fire-alarm system, and the agreement
as to forfeiture of property to the city in case of non-
use. Such rights, the court declares, have no rela-

tion to the legitimate exercise of the power of police

regulation. To permit the city to base its action

upon considerations of financial benefit to itself would
be allowing it to put its powers up for sale to the

highest bidder. Nothing could be more vicious.

Very soon the interest of the public would be at the

mercy of local boards. The company willing to

yield the greater number of privileges or pay the

most money would get the greatest favors. The em-
barrassments growing out of a recognition of the

existence of this right are so manifest and so mani-
fold that no time need be spent in discussing them.
To this the court adds that it says without hesitation

that the city has no right to barter with the police

powers, or exact for itself financial benefits as a

condition for its exercise. Such power must be ex-

ercised for the public good and public welfare, and
not for public gain.

Mississippi Independent Telephone
Association.

A meeting of the executive committee of the Mis-

sissippi Independent Telephone association was held

at Tupelo, Miss., August 7th, with the following-

named gentlemen in attendance : J. A. Richmond
of the Citizens' Long-distance Telephone and Tele-

graph company, Columbus Miss.; A. W. Keasley of

the Booneville Telephone company, Booneville, Miss.

;

W. H. Harvey of the Oxford Telephone company,

Oxford, Miss. ; L. B. Camp of the Amory and Tupelo

Telephone company, Amory, Miss., and C. W. Bolton

of the Alabama, Mississippi and Tennessee Tele-

phone company, Pontotoc, Miss.

J. A. Richmond of Columbus, Miss., was elected

president of the association and chairman of the

executive committee, to fill the office made vacant

by the death of President Hugh Campbell of Aber-

deen, Miss. President Richmond was instructed

to make the necessary arrangements and issue a call

for the annual meeting of the association, to be

held at West Point, Miss., at an early date.

Reports to the executive committee show marked

increase in the extensions and improvements being

made by the Independent telephone companies in

Mississippi. Among the improvements is a 10-wire

cedar-pole, metallic-circuit line under construction

from Columbus, via West Point, to Aberdeen. The
reports show that the Independent people have

learned the importance of using nothing but the best

material and good telephones, and that the public is

demanding good service. It is hoped and expected

that when the state convention of the association

is held every Independent telephone man in the state

will be present.

Telephone News from the Northwest.

The Osseo Telephone company of Osseo, Wis.,

has bought the local exchange at Monddvi, Wis.,

and has begun repairing and improving it. The
company will connect its wires with the Independent
company at La Crosse, and will give a direct service

to Eau Claire.

The Sibley County Telephone company- has ex-

tended its line to Le Sueur, Minn., and will make its

headquarters there hereafter.

The board of aldermen of St. Paul has passed
a resolution directing the city engineer to remove
all poles and wires of telephone, telegraph, electric-

light and power companies in the streets where wires

have been ordered underground.
The Northern Electric Telephone company is re-

building its exchange at Ortonville, Minn.
Local business men at Davenport, N. D., contem-

plate installing a telephone exchange.
A new exchange is being installed for Bismarck,

N. D. It will be a central-energy system.

The Harrison Telephone company of Deadwood,
S. D., is making a number of extensions of its line

in the Black Hills. The lines reach as far as Alad-
din, Wyo., and are being extended in several direc-

tions.

The Park Commission of Des Moines, Iowa, will

endeavor to have all poles of the Iowa Telephone
company removed from Grand avenue.

The Home Independent Telephone company of

Sarpy County has been formed at Papillion, Neb.,

to cover the county with toll lines and to establish

exchanges in all the towns of size. The capitalization

is $50,000.

The Yellowstone Park Telephone and Telegraph
company will have its line between Livingston,

Mont., Chico and Fridley completed about the first

of September.
The Mount Ayr Mutual Telephone company has

been incorporated, with $5,000 capital stock, at Mount
Ayr, Iowa.
The new exchange at Newton. Iowa, has been

completed and put in operation.

The Knoxville (Iowa) Telephone company has

just expended $3,000 in repairs and improvements to

its system.
The Centerville Telephone company of Centerville,

Iowa, will install a local exchange for Mystic, Iowa.
Charles Webster of Waucoma, Iowa, has sold an-

other block of his telephone stock, covering his hold-

ings in the exchanges at Mason City, Charles City

and Osage, Iowa, and about 430 miles of toll line.

The purchasers are Thomas A. 'Way, T. A. Potter

and others of Britt, Iowa.
The Mutual Telephone company of Des Moines,

Iowa, has planned to resume putting down under-

ground conduits for its wires this fall.

A. Dixon has been granted a franchise for a local

telephone exchange at Coon Rapids, Iowa.

The Michigan Telephone company has completed

a large amount of underground work for its rebuilt

exchange at Marquette, Mich., and is about to cut

over a modern switchboard there.

The Rocky Mountain Bell Telephone company
plans to extend its wires westward from Salt Lake
City to Los Angeles, Cal., as fast as the railroads

are built. R-

It has been reported that promoters have taken op-

tions on a number of Independent telephone lines

11 iii.- Ivi-i in the hope of making a through tele-

phone system from Washington to Florida.

Southern Telephone Notes.

The rival telephone companies at Memphis, Tenn.,

the Cumberland and the Memphis, are engaged in

active legal controversies in the state and federal

courts. The former company filed an injunction

suit against the latter, requesting that the Memphis
company be restrained from injuring the conduit

system of the Cumberland company. The hearings

have been postponed.

It is said that the Bell company will expend $10,-

000 in Raleigh, N. C. putting its wires underground
and making improvements.
The Memphis (Tenn.) Telephone company has

decided to build a three-story exchange building at

Memphis, to cost about $30,000. The third floor will

be used exclusively for the switchboards, which will

be equipped for 3,600 private wires.

The governor of Mississippi has approved the

charter of the Yazoo Valley Telegraph and Tele-

phone company of Greenwood, Miss. The company
has an authorized capital of $150,000. The incorpo-

rators are Harvey Myers, W. D. Crist, F. C. Smith,

C. E. Wright, W. T. Rush and A. F. Gardner.

The Southern Bell company has recently com-
pleted a new long-distance line between Atlanta and

the North by way of Charlotte, N. C. Rates to

points east of Pittsburg and north of Baltimore have

been reduced about 40 per cent, and the time limit

of conversations reduced from five to three minutes.

The Long-distance Telephone company of Vir-

ginia has completed a line between Petersburg and

Manchester and from Manchester into Richmond.
The Luke T. Walker Telephone company has filed

a charter for the purpose of conducting a telephone

business by local exchanges and long-distance lines

at Dover, Tenn.
At Gallatin, Tenn., the telephone company has

passed a ruling that all users of telephones, unless

they are subscribers, must pay for the privilege. As
a result a movement is said to be on foot to put

in a new Independent system.

The Southern Bell company will erect a hand-
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some addition to its Atlanta exchange.

A. I. Smith is creeling a telephone line between

Irwinton and Millcdgeville, Ga., a distance of 22

miles.

The Carroll County Telephone company at limit

ington, Term., whose central office was recently des-

troyed by lire, has resumed operations.

The town of High Point, N. C, has repealed the

law barring all telephone companies from the city

except the present company. I his opens the way to

the American Telephone company, which wished to

operate in the town some time ago

The Jackson Telephone company has been granted

a franchise at Lexington, Tenn. The company, it

is said, proposes cheaper rates than those charged

by the Cumberland company. L.

Indiana Telephone Items.

The Central Union Telephone company announces

that it will rebuild its Elkhart (Ind.) system, and

it is said will enter into strong competition with

the Independent company. It will put in an ex-

change at Wakarusa to compete with an Independ-

ent plant there. The Independent companies are

strong in this section, and it will only be a few

weeks when Elkhart and Goshen people may talk

io Indianapolis and Cleveland over Independent

wires.

A local branch of the American Telephone Di-

rectory company of Pennsylvania has filed articles

of incorporation with the secretary of state, and is

now completing arrangements for getting out a tele-

phone directory for Indianapolis. Such directories

have already been issued by the company in 27

cities. The proceeds of the enterprise will con-

sist of the money collected for the advertisements,

which will be arranged alphabetically through the

book.
S. P. Sheerin, vice-president and general man-

ager of the New Telephone company, says his

company will not reduce rates to meet the

cut of the Central Union. He is reported as

saying that his company made its cut at the be-

ginning, and is supplying telephone service now for

nearly 50 per cent, less than the same class of serv-

ice was at that time being furnished by the Cen-
tral Union.
The New Telephone company of Indianapolis has

just completed plans by which it will increase its

capacity to 7,000 telephones. The company has also

recently broken ground to put in conduits to go
about the Federal Square. This conduit will take

the place of those which now run through the alleys

intersecting the square upon which the new postofiice

is to be erected. F.

American Bell Output.

The output of telephones by the American Tele-

phone and Telegraph company in July was somewhat
less than last year, but for the first seven months of

1901 the number in licensees' hands under rental has

increased by over 300,000, the largest gain for any
similar period in the history of the company, or of

its predecessor, the American Bell. The figures fol-

low, the month having ended July 20th

:

July. igoi. 1900. 1899.

Giossoutput 56,526 65,463 48,1*73

Returned 30.241 30,093 18,028

Net output 26,285 35,370 30,845

December 21 to July 20:

Gross output 526,449 411,609 389.899
Returned 224,810 162,753 109,765

Net output— 301.639 248,856 280,134
Total outstanding July 20 2,254,455 1,829,361 1,405,384

GENERAL TELEPHONE NEWS.
The New England Telephone company has insti-

tuted a special exchange service for bankers and
brokers in the city of Boston.

George F. Miller has resigned as superintendent

of the exchange of the People's Telephone company
at St. Charles, Minn., to take a position with the

La Crosse Telephone company of La Crosse, Wis.

An injunction has been issued, on petition of the

Kinlock Telephone company of St. Louis, against

Fritz Greese, to restrain him from interfering with

the building of a telephone line between Edwards-
villc and Collinsville, 111.

The Erie Telegraph and Telephone company re-

ports a net gain of 788 subscribers during July and
a net gain of 10,804 subscribers during the seven
months ended July 31st. On the latter date 152,403

subscribers were connected and 2,473 were awailing
connection.

South Bend, Ind., is to have an Independent tele-

phone company in a short time to compete with the

Central Union plant, now in operation. Over 400
subscribers have already signed for telephones, and
Ihe promoters believe this number can be doubled
in a short time if an effort is made. The plant will

be an up-to-date one in every respect.

It was announced when the People's Telephone
company started to get subscriptions for a system
in Detroit. Mich., that no charge would be made
for service until the company had a list of at least

3.500 subscribers. Although the exchange will not

be completed until next year, the company has ob-
tained nearly that number, and it is now expected
that the exchange will start business with about
:;.ooo subscribers.

Refuse Destructors in Combination with

Electric Power Stations.'

By J. S. HlGHFILLD.

In writing this paper the author has found him-

self in a somewhat difficult position. He started off

with the fixed idea that it was useless to deal with

ihe subject without personal working experience of

the plant of which he was writing, and from the

results of working such a plant. He endeavored to

gain such knowledge so that he could write of plant

other than the one for whose operation he is re-

sponsible, and so arrive at more general conclusions.

He found, however, that the knowledge he could

gain of other plant was exceedingly limited, and so

he has kept to his original idea that nothing but per-

sonal working experience is of any use when writing

on this subject, and at the risk of narrowing the

issue, he decided to deal only with the plant whose
working he controls, and draw general conclusions

to but a limited extent. He writes, however, with

the hope that other engineers who have charge of

similar plant will give the result of their experience.

It is absolutely certain that in most towns—in all

but coast towns—there is no better method of getting

rid of town refuse, gathered from ashbins, markets,

abattoirs, etc., than by cremation ; and the primary

object of every destructor must be to cremate the

refuse in a perfectly sanitary manner. The tem-

peratures attained in modern destructor furnaces

worked with forced draft are always sufficiently high

to insure that no fumes or foul gases come from the

chimney; any smell that comes from a destructor

is due to decaying matter, or to the heating of the

refuse before it enters the furnace.

The site for a destructor must be chosen so that

the cartage is made through streets other than the

main or residential streets, and also so that the av-

erage distance to be traversed, from the point at

which the refuse is collected to the destructor, is

as short as possible.

In towns having 100,000 inhabitants or more, it

will generally be more economical to have two sites,

and in very large towns more than two sites, as

any saving that can be made by burning all the

refuse in one large central destructor is more than

counterbalanced by the extra cost of carting. In St.

Helens there are two destructors; the cost per ton

of carting to No. 1 is 2s. bVud., and to No. 2, 2s. 6J/id.

;

if all the refuse were carted to No. 1, the cost per

ton would be 2s. lid. The policy of the committee

responsible for the cremation of refuse must be de-

cided very largely by this question of cartage, taking

into account the value of the refuse as fuel to pro-

duce steam for the power station, which value will

be treated of later in the paper.

In considering the question of site, where two or

more destructors aTe necessary, and where no power

station already exists, it is advisable to place the

largest destructor on a site also suitable for the

power station, and to choose this site so that the

cartage shall not be very heavy from the districts

where the refuse having the best fuel value is ob-

tained. If a power station already exists and the

site is sufficiently large and in a sufficiently favorable;

position from the cartage point of view, then, of

course, this is the position for the refuse destructor.

Without the addition of boilers there are certain

points that should obtain in any really first-class

destructor. These points may be tabulated:

(1; Forced draft, preferably provided by a blowing

engine, as being more economical than a steam jet.

1.2; A suitable arrangement of duplicate flues, so

that one set can be cleaned while the other set is

working.

(3) Charging appliances, so that the refuse can be

quicldy transferred from the carts to the furnace

without unnecessary handling.

(4) Baffling chambers or other devices to prevent

dust entering the chimney stack.

(.5) Arrangements for quickly and cheaply remov-

ing the clinker.

If, in addition to the destruction of the refuse,

steam raising on a serious scale is contemplated, it

is further necessary to provide:

(1) A high-pressure boiler in connection with each

furnace, of which there must be at least two, one

as a standby.

(2) Each furnace must have two divisions or

cells, one of which must always be in full blast when
the other is being clinkered or charged.

(3) By-pass lines, so that any surplus heat can be

sent direct to the chimney.

(4) Arrangements to prevent cold air getting to

the boiler during charging and clinkering operations.

(5) Duplicate Hues, to enable the furm 1

worked continuously from week to week, one set

of flues being cooled down for the necessary peri-

odical cleaning operations.

Generally, when a destructor is used as an adjunct

to. an electric power station, a separate grate is pro-

vided, so that coal can he burnt under the boiler.

This is only necessary when it is contemplated to

steam the boilers without refuse, that is. with coal

only, or when the refuse is of extremely variable

quality. The writer has never yet used coal to

help out the destructor fires. Inn occasionally the

refuse is of poor quality, and then it is nee

1. Read before the Municipal Electrical A lociai

Britain at GIbsrow, [une. 1901, Mr Hinhtield is electrical en-

llinecr of the town ol si Helens.

10 help the destructor with steam from other boilers.

He has found it a good plan to burn the clinker
and ashes from ihe electric

destructor when the refuse consists largely of fish

or paper; by this means he burns these subsL
in a better manner, and gets more steam and
gets rid e product in an economical way.

Referring to the details above mentioned, the
important, so far as steam production is concerned,
is a rapid means of charging and clinkering the
furnaces; with regard to the latter, some form of
chain grate seems to promise the best station ; with
regard to the former, the sloping platform is ex-
ceedingly simple, but it involves much labor in raking
the refuse into the furnace doors. The arrangement
the writer is now using is one due chiefly to Alder-
man Forstcr, and consists of a platform,
which the cars are tipped, and which can be tilted

to an angle of about 45 degrees by means of wind-
ing tackle, operated by an electric motor. The refuse
slides or is easily raked over the charging doors
and against a screen ; the doors can be raked open
and the refuse falls and is raked into the furnace.
This gear works well, and enables more refuse to
be burnt in the same furnace than could be done
by the former method.
The flue, as above mentioned, must be duplicated,

or arranged so that the furnaces need never be shut
down, and the forced-draft arrangements should be
also duplicated; in short, all the usual arrangements
made by engineers to obviate a shutdown at the
power station must be made in connection with any
destructor designed to supply steam to its engines.

Having noted the above general considerations, it

is necessary to consider the conditions of steam
production from a destructor, and the first point is

that the steam is produced steadily for at least lO
hours, and possibly for 24 hours, each day. It is

not in any way desirable to operate the destructor
to follow, for instance, the variations of a lighting
load; if a lighting load only is to be worked, and
the day load is small, the use of a destructor is lim-
ited to the working of only a small part of the load.

In the case of direct-current plant, a large storage
battery is a most useful adjunct in this respect, as

in others ; it enables the plant load factor, and hence
the utilization of the steam, to be greatly improved.

If a lighting station only is to be supplied, the
remarks above as to the addition of an extra grate
for burning coal do not apply. The correct way
to design the destructor in such a case, is to erect

a boiler considerably too large for the destructor
to steam alone to its full capacity : when the heavy-

load comes on, coal may be burnt in the second fur-

nace to drive the boiler to its full capacity. The
writer regards such an arrangement, however, as

only suitable for small installations; in such cases it

would be very useful.

If, however, the steam is used in connection with
a traction station, or a station which supplies energy
for both lighting and traction, then the destructor
steam can be put to very' much better use.

The plant of which the writer has charge consists

of two Beamen & Deas' furnaces, each divided into

two cells ; each furnace serving to steam, to its full

capacity, a Babcock boiler, with 1,470 square feet of

heating surface. The forced draft is provided by
an lS-horsepower, motor-driven fan. the average
pressure in the closed ashpits being three inches on
the water gauge. The plant at the power station con-
sists of five steam generators of a total output of
1,000 kilowatts. In addition to the steam from the

destructor boilers, steam is supplied from a battery

of four 30-foot by iS-foot Lancashire boilers. The
steam ranges are designed so that two steam sets.

each of 125 kilowatts' capacity, can be run from the

destructor, independently of the other boilers, or the

destructor boilers and Lancashire boilers can supply
the whole range in parallel ; in each machine circuit, a

watt-hour recording meter is fixed to meter the
output from the generator. The usual practice is

to drive one or both of the 125-kilowatt sets from
the destructors only, for a part of the day, and
later on, when more plant is required, to parallel

both sets of boilers on the whole load.

The working this year has been somewhat inter-

fered with from the usual causes incident to any new
installation: a considerable amount of alteration and
reconstruction has been done, which has prevented
the fullest efficiency of working being attained; the

figures given below show the results of the first year's

working of a new plant, and give a fair idea of the

actual value of a small destructor plant in a town
where the refuse has a good calorific value.

It was found that the calorific value of the fuel

distinctly better in the summer than in the win-
ter. The refuse varies somewhat from day to day.

and, therefore, if no other boilers were available, it

would be necessary occasionally to use coal under
the destructor boilers, or to hold a reserve of boiler

and clinker en the calorific value of

the refuse was poor.
The figures relating to 12 months' working from

March 31. igoo, to March 31. 1901, are

Total for Aserace per
Year. Week.

Weight of refused burned... 'tens tSStons.
Blecirie enemy used to droo fan and

other motors 70.000 units 1.346 anits.

t'nits generated by steam 365.000 units 7.019 units.

Wages on hurnioe .-.-,, ,-.' . ;, ss. 6d.

on repairs . 13s. id.

Totalmm £8360*. on". t it" is. -d
WelB.hl of clinkers produced ., 3.900(001

>f mortar sold £eaxos.8d. i* ;s. id.

Valuo of electric units generated At

.3d. per unit generated £450 OS. od. {81!
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Averages per Ton of
Refuse Burned.

Units generated 37-3
Units used on works 7.1

Oost of burning, including wages, light and power 22 id.

Cost of repairs (wages and stores) 3d.

Total cost of destruction 25. id.

Cost of removing clinker not otherwise used 5 5d.

Total cost of destroying refuse and removing part clinker. 30. 6d.

From the above figures, it will be seen that the

net saving to the destructor department due to com-
bining the electric works and the destructor works
is £450, less £50 on boiler repairs, and less the

interest and sinking-fund charges on £1,500 (which
represents the extra capital cost on the boiler plant

above what would have been necessary for smaller

boiler plant for working the mortar mills, the blow-
ing fan and other plant on the works), which may

Electric Storage Battery Company's
Exhibit at Buffalo.

One of the most interesting and comprehensive
exhibits to be found in the electrical department of

the Pan-American Exposition at Buffalo is that of

the Electric Storage Battery company of Philadel-
phia, manufacturer of the Chloride accumulator and
the Exide accumulator. In the central portion of

the company's booth, as shown in the accompanying
illustration, is placed one of the specially wound
motor-driven boosters designed by and built for the

company, having an output of 800 amperes and 100

volts at full load. Alongside of this is shown a

special switch for controlling the operation of the
booster in connection with the charge and discharge
of the battery. A 25-point, 2,coo-ampere end-cell

Hydra Semi-dry Double Battery.
An open-circuit battery that has been successfully

used in Europe for the last four years and which
was awarded a gold medal at the Paris Exposition
is known as the Hydra double battery. It is a sealed
semi-dry cell and is the invention of Professor
Paul Schmidt, Carl Koenig and Robert Krayn. The
battery is said to combine the best proportions and
balance of materials calculated to produce the high-
est efficiency in the steadiness and volume of current
under the most exacting circumstances.

In the accompanying illustrations are shown views
of the battery. Fig. i is a section of a single cell.

(A) represents a cylinder of zinc closed at the bot-
tom and open at the top and holding in its interior
a special liquid electrolyte. An insulated wire (F;
connects the cylinder with the outer zinc cylinder

(E). The zinc cylinder (A) is placed within
the carbon cup (C), with an absorbent paste
depolarizer (B) between the two surfaces,
the cup having a terminal at its upper end,
while its lower open end is sealed up with
pitch through which wire (F) passes. Out-
side the carbon cylinder is a dry-pressed
generating depolarizer (D), enclosed in a
network of linen, which is encircled by the
outer zinc (E), from which the other ter-
minal rises to the top of th cell.

Over all the elements at the top is saw-
dust and absorbent cotton, and from this

rise vent tubes (G), which pass through
the asphalt top. The whole is enclosed

ELECTRIC STORAGE BATTERY COMPANY S EXHIBIT AT BUFFALO

be taken as £go, leaving £310, or 41 per cent., of

ihe total wage bill. The cost of cremating the refuse

and removing the clinker is, therefore, reduced from
2/6.6 per ton to is. lid. per ton.

It should be noted here, that in addition to sup-
plying steam to the electric works, the destructor

also supplies steam to drive two mortar mills and a

steam wdnch.
Considerable care was taken to prevent dust from

the destructor getting into the power station ; it is

almost impossible to do this quite successfully, but

no serious harm was done by the small amount that

did enter.

In conclusion, the writer would say that in cer-

tain cases where a suitable site for destructor and
electric works exists, and where the works are not

very large, the combination can be usefully made,
when a traction or other good all-day load exists.

For a very large works, or for a station which only

drives a lighting load, there are not many instances

where there is any economical value in the combina-
tion. Without desiring to generalize, the writer

thinks that in these cases it is belter to use the

destructor furnaces to provide steam for driving

mortar mills or other machinery, on which the calls

are not so exacting as on an electric-power plant.

The Machinists' Strike.

The strike of the machinists has gradually died

out until Chicago and the Pacific coast states are

the only places still affected. The National Metal

Trad'- w has decided to concentrate its

efforts to subdue the strike, wholly on the Chicago
plants of the Allis-Chalmers company, and with this

end in view the association has started the importa-

tion of workmen to take the place of the striking

machinists. Mr. Chalmers is reported as saying that

the firm would continue to bring in men, even if it

import a thousand and discharge them again.

The wealthy directors and ownei f the Allis-

Chalmer; company have expressed their willingness

to don overalls and do the work of machinists, if

ary. The Chicago plants have been practically

;, lor 10 weeks and the strikers claim that the

company will eventually be forced to sign the union

agreerr.

switch motor-driven, with both electrical and me-
chanical indicators, is exhibited, and a typical switch-

board, with standard apparatus and a new type of

end-cell switch is erected farther along this side of

the enclosure.
On the opposite side are to be seen the different

types of lead-lined tanks for central-station, railway
and miscellaneous uses. There are also shown sam-
ples of a new style of tank, which has recently been
designed, known as the "all-metal" tank.

On the third side is displayed a group of some of

the special types of Chloride and Exide accumu-
lators, especially adapted for vehicle work, and a sec-

ond group of standard Chloride accumulators, adapted
to the numerous applications for which these batteries

are required, ranging from the smallest type, the

3-B, to the type 13-F. Special elements designed for

telephone and telegraph work, consisting of two
plates cast in couplet and requiring no connector
or burning to set up, and examples of cells made
to meet the requirements for traction work, are also

found in this section.

Among the cells exhibited is one of type G-53,
which is a size used very largely in heavy railway
service. The Metropolitan Street Railway company
of New York city operates nine batteries, aggregat-

ing 2,742 cells of this type, and the Buffalo Street

Railway company has in service three batteries, withl
a total of 846 of these cells, representing an output''

of 7,276 kilowatt-hours. Among the central-station

cells shown is one of type H-51 ; the Buffalo General
Electric company operates 150 cells of this type, with

an ouput of 2,336 kilowatt-hours. The display is

most interesting to electrical engineers, as illustrating

Ihe highest type of storage-battery construction de-

veloped by years of valuable experience and by in-

stallations in every section of the country.

The number of batteries of Chloride accumulators
installed in Buffalo by the Electric Storage Battery
company enables the company to show visitors who
arc interested installations in various classes of serv-

ice in daily operation. To facilitate the inspection of

these plants, the battery company issues passes to

: itors applying for them. Managers of railway
and lighting companies, engineers, etc., are thus

afforded an opportunity to investigate the workings
f'i the Chloride accumulator in commercial opera-

tion.

HYDRA SEMI-DRY DOUBLE BATTERY.

—

SECTION OF SINGLE CELL.

m a thin outer metal casing insulated from
the cylinder (E), by which the battery is protected
from dampness and other injury. A small chamber
in the carbon cylinder (C) at the top just above
the inner zinc (A) allows the electrolyte in the latter

to overflow occasionally and keep the absorbent paste
(B) slightly moistened. The moisture thus absorbed
passes from (B) through the porous carbon (C)
to the dry absorbent (D), thereby maintaining it in

proper condition for the generation of a current
when the terminals of the battery are connected.
The perfectly dry condition of the generating de-
polarizer (D) prevents any local internal action
when the cell is not in use.

A remarkably constant voltage, low internal re-

sistance and high capacity are said to be obtained

FIG. 2. HYDRA SEMI-DRY DOUBLE BATTERY.—FOUR-
CELL SPARKING SET.

from the battery on account of the double surface
of zinc and by reason of having the depolarizing
material on the inner and outer sides of the carbon
cylinder. An added advantage is gained by bringing
the moist electrolyte to the relief of Ihe decomposing
paste. An initial current of 22 to 30 amperes at

1% volts is obtained from the larger-sized single cell.

These batteries can be used for sparking purposes
with automobiles, gasoline engines, for operating elec-

tric fans, portable miniature electric flashlights arid

all uses to which open-circuit batteries are put. Fig.

2 shows a group of four cells in a rectangular metal
case, arranged for use with a gasoline-engine spark-
ing coil. This cell is made by the Hydra Double
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Battery company of New York city, which controls

the hattcry for the American continent.

Changes in Weather Due to Electrical
Causes.

After n series of experiments conducted by Pro-

fes 01 Elmer Gates of Chevy Chase, Md., that sci-

entist has finally concluded that the varying condi-

tions of the weather are due to electricity. The
changes of air pressure and the various meteorolog-

ical disturbances are asserted to be the direct result

of electrical causes. The production of rain and
drought is also said to be due to electricity.

By a simple experiment Professor Gates demon-
strated the powerful influence electricity has upon
the air pressure. A large fluffy ball of cotton was
suspended from the ceiling by a silken cord, and

when charged with electricity the ball increased in

size very appreciably. The expansion is said to

indicate a low barometric pressure. That high pres-

sure is produced by electricity in the atmosphere

was shown by an experiment when another ball

of cotton was suspended from the ceiling by means
of a silken cord about two feet from the first ball.

In a few minutes the two balls approached each

other, both decreasing in size. Professor Gates in-

fers from this experiment, says Frederick A. Tal-

bot in a recent article in the Scientific American,
that when one mass of air becomes charged with

electricity, a neighboring mass becomes electrified

with an opposite charge by induction. The masses
• if air thereupon gradually approach one another

slowly and decrease the density of the air.

In another experiment the fact that rain is pro-"

duced by electricity was clearly explained by Pro-
fi ssor Gates. Two windows, on either side of his lab-

oratory, were opened. For the purpose of withdraw-
ing the air from the apartment, an electrical fan was
placed in one window and set in motion. Thus the

only air within the room was that that entered

through the two windows. The two currents en-

tered and mingled together without any untoward cir-

cumstance. A current of negative electricity was
induced into the air entering through one window
and a similar current of positive electricity was in-

duced into the air entering through the opposite
window. The two oppositely electrified currents of

air came into contact, formed a slight mist and within

a few minutes the. floor of the laboratory was quite

wet. This experiment was intended to prove that

when the electrified masses of moisture-laden air,

generally termed clouds, meet, showers are pro-

duced.
In addition to producing artificial miniature

showers, mists and thunderstorms. Professor Gates
also gave on a similar scale C3'clones and water-
spouts, with equal facility. To the bottom of an
ordinary saucer, filled with water, was attached a

wire which was connected with the positive pole of a

static electrical machine. A small rod was con-
nected with the other pole of the machine and was
held a short distance above the surface of the water.

When the current was switched on the water was
agitated, the disturbance increasing in violence as

the potential of the current was raised, until pres-

ently a cone was formed which rose higher and
higher, until it ultimately touched the rod above.

Toledo-Cleveland Electric Railway.

The Lake Shore Electric Railway company has
been incorporated at Cleveland, Ohio, to construct
and operate an electric railway from Cleveland to

Toledo, through Cuyahoga, Lorain, Huron, Erie,

Sandusky', Ottawa, Wood and Lucas counties. The
Lake Shore company is the consolidation of the
Toledo, Fremont and Northern, the Lorain and
Cleveland, the Sandusky and Interurban, and the

Sandusky, Norwalk and Southern roads. A stretch

of track four miles long is now under construction
at Huron, and when this is completed the company
will have a through line from Cleveland to Toledo,
a distance of about 115 miles. It is expected that

the Toledo to Detroit line will be completed early
in the fall, so that cars can then be run the entire
distance from Cleveland to Detroit. These lines

are controlled by the Everett-Moore syndicate, and
will, it is reported, be merged with the other roads
controlled by it into one big company. The actual
capital stock of the Lake Shore company, it is un-
derstood, will eventually be $4,500,000. The run-
ning time between Cleveland and Toledo will be
six hours.

School for Motormen and Telegraphers.

A school for the instruction of electric-car motor-
men and telegraph operators is to be located on a
farm which was recently purchased for that pur-
pose at Danvers, Mass. The farm is of sufficient

area for running electric cars in connection with a

course of instruction for motormen. A station for
experiments in wireless telegraphy will also be pro-
vided. Edgar S. Gray, the principal of the school,
has invented a relay system for wireless telegraphy,
and experiments along this line will be carried out
at the school farm. The relay consists of two
kites, one of which receives the message and the
other transmits it. This system will be used be-
tween Boston and the Danvers school. The in

ventor claims that by placing the relays 50 miles
apart a message can be repeated and forwarded al-

most indefinitely.

Sturtevant Generating Set with En-
closed Compound Engine.

A distinctive feature of small and medium-sized
generating sets is the compactness which is secured
in late designs. In the accompanying picture is il-

lustrated one which possesses some distinctive fea-

tures of novelty. The running gear of the engine
1 .niircly enclosed; all parts arc oiled from sight-

feed oiling devices on the exterior, and access to
the interior is provided through a tight-fitting

The engine is of the compound vertical type and its

general appearance is very similar to the double ver-
tical engine of the maker, the B. F. Sturtevant com-
pany, of Boston, Mass., by which a line of these
generating sets is now being built from its own
designs. The engines range from a four by seven
by four up to an 8M> by 15 by 7-inch. The cylinders
are in a separate casting from the frame to which
they arc bolted, thus rendering them easily removable
for repair. Two valves are employed, one control-
ling admission of steam to each cylinder, and motion
is transmitted through a rocker, provided at its outer
end with an accurately fitted ball-and-socket joint

Plans Materializing for the Detroit-Chi-
cago Electric Railway.

The plans for an electric road from Dctr
Chicago arc said to be well under way, and if the

hopes of the promoters are realized the road will

be in operation in less than a year. Several links

of the line have already been secured. Twenty-two
miles of track has been laid eastward connecting
Jackson and Chelsea and interviewing points. The
roadbed has been graded for 30 miles from Jackson

Dexter, Lnd the track is now being laid in the
45-mile lap between Dexter and Detroit. For the
greater part of the distance between Detroit and
Chicago the cars will be run over private right-of-

way. By this arrangement greater speed facilities

may be secured.

Three classes of cars will be run—through pas-
senger, local passenger and freight and express.

The through cars will have the right-of-way of the
whole line and will stop only in the larger cities.

The local cars will stop at any farm house along
the line for passengers to nearby towns or to the
larger towns, where they may board the through

STURTEVANT GENERATING SET WITH ENCLOSED COMPOUND ENGINE.

and at its inner end connected by a link to the valve-

stem yoke. The cylinders are thoroughly lagged to

prevent condensation, and danger of damage from
water in the cylinders is avoided by the use of spe-

cial automatic relief valves.

The generator is of the standard four-pole Sturte-

vant type, with magnet frame of special magnet
steel, with field cores cast on. To these the pole

shoes are secured by cap screws. The armature is

of the barrel-wound toothed-drum type. Ventilation
is effected by the use of specially constructed air

ducts between the laminae of the core. These con-
vert the armature into a blower and create a strong
draft through the windings. The winding for low-
voltage machines is of copper bars with easy bends.
High-voltage machines are wire-wound with ma-
chine-formed coils. The commutator consists of
drop-forged segments of pure copper secured be-

tween cast-iron flanges of spider construction, which
allow free circulation of air.

All machines are fitted with carbon brushes
mounted in holders of the sliding-socket type. The
field coils are doublc-cotton-covered. and are ren-

dered oil and waterproof by saturation in a special

compound and subsequent baking at high tempera-
ture. The armature is subjected to a similar treat-

ment.
The machines arc given a full-load test for a suffi-

cient time to bring every part to its maximum tem-
perature, which, it is said, never exceeds 40 degrees
Centigrade. They are guaranteed to carry full rated
load for 10 hours without sparking at brushes or

overheating.

trains. The baggage and freight business will be
kept entirely separate from the passenger business.
The passenger cars will, it is reported, be geared

to run 60 miles an hour and will have a capacity
of 60 passengers. A motor capacity of 400 horse-
power will be used, and it is expected that the
run from Detroit to Chicago, a distance of 28S
miles, will be made in 10 hours or less. It is said
that the Railways Company General of Philadelphia
is back of the plan.

Part of Pennsylvania Railroad to Be
Electrically Operated.

It has been decided by the management of the
Pennsylvania Railroad company to substitute elec-

tricity for steam power on the Springfield and Xenia
(Ohio) branches of the Panhandle road, and the

work of changing the systems will be begun at

once. It has been stated that the company will

haul nil freight as well as passengers by electric

power. It is said that the company is also con-
templating putting in motors on its Indianapolis

and Vinccnncs (Ind.1 branch between Indianapolis

and Martinsville. The cost of electrical equipment
will bo about $,-.ooo a mile.

Litigation over Condict Controller Pat-
ent in Massachusetts.

In the United States Circuit Court at Boston.
Mass.. on August 9th. Judge Colt denied ihe Thom-
son-Houston Electric (General Electricl company's
motion for a preliminary injunction against the
Exeter. Hampton and Amesbury Street Railway
company. The action was to restrain the defendant's
use of the Condict patent for an improved switch
or controller for electric cars. The complainant filed

a motion for a preliminary injunction to enjoin the
defendant's use of three types of controllers, and
injunctions were granted against two of these. In
regard to the third, known as type Xo. 38, th<
inal motion was withdrawn, as it was found that
there was a material disagreement of facts as to the

ruction of tins controller. This disputed ques-
tion was eliminated, as the complainant admits that

No. 38 is constructed substantially as shown by the
defendant's affidavits regarding the original m
The patent has been the subject of extensive litiga-

tion.

Judge Colt says: "The essence of the Condict
invention :s the insertion of external resistance dur-
ing the change of motor connections from a -

to multiple parallel, or vice versa, and no apparatus
infringes the patent unless tins this fee

Application has been made for leave to construct
an electric railroad from Golden Bridge, in V
chesier County. N. Y.. to the Connecticut stale line

near Danbury, with a link to Poach Lake.

Power Development in Eastern Illinois.

Eastern capitalists are said to have secured prop-
el iv rights alone the Kankakee River, between Kan-

and Wilmington. 111., and thi

seven dams for the purpose of developing power for
electric roads and manufacturing concerns
Illinois, will begin in the near future. T

ill be capitalized at once at $1,000,000. The
company will use the B :cnt dam. and it

is estimated that over 15.000 lie: n be
developed. This will be more than enough to oper-
ate all the constructed and propose,! e1<

in Eastern and Central Illinois
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BOOK TABLE.
How 10 Become a Good Mechanic. By John Phin.

New York: Industrial Publication company.

rgoi. Second edition, rewritten and enlarged.

Pp., 68, five by 7Vs, inches. Price, 25 cents.

This little work, intended as a practical guide to

self-taught men, first made its appearance in 1883.

This second edition has been enlarged and rewritten

considerably on account of the extension of the

scope and thoroughness of the education needed by

young mechanics during recent years. The book is

presented by the author with the hope that it will

prove to be a trustworthy and up-to-date guide to

all those who are anxious to obtain a really valuable

practical education, either by the assistance of

schools and teachers or through their own unaided

efforts. Information is given on what to study, how
to begin and what difficulties will be met and how
to overcome them. A course of study for self-taught

students is outlined, and suggestions are given to

aid one in the study of plane geometry, algebra,

trigonometry, practical mathematics, physics, draw-

ing and chemistry. In the appendix is given an

article on "The Motive Power of the Future," in

which is discussed the possible future of the tides

as a source of power.

A Hand Book for Apprenticed Machinists. Ed-
ited by Oscar J. Beale. Providence, R. I : Brown
& Sharpe Manufacturing company. 1901. Pp.,

141, four by six inches, with 87 diagrams and il-

lustrations. Price, 50 cents.

The manufacturing firm publishing this book com-
piled it primarily for the use of its own apprentices,

but as there seemed to be a demand for a work of

this nature, the book was revised and enlarged, and
is now offered to the public as a practical guide to

beginners in the use of machine tools. Instruction

is given in the book on the care of machines and
tools, on turning, drilling, measuring, reading draw-
ings and the figuring of gear and pulley speeds. The
screw and its parts are explained ; a chapter is

given up to angles and working to an angle, and
another chapter treats of circular and straight-line

indexing. The illustrations of the book are of a

practical nature and aid much in explaining the

text. On the last few pages are given tables of

decimal equivalents, metric measures, sizes of tap

drills, etc. This work is not intended to take the

place of a standard engineer's pocket book, but

rather to accompany such a book, and it should
prove a very valuable help to young machinists.

How to Inspect, Repair, Test, Calibrate, Read and
Compute Electric Recording and Integrating
Meters. By Robert Ferris. Monmouth, 111. 1901.

Pp., 48, four by 6% inches, illustrated. Price, $1.

The author of this practical treatise has had con-

siderable experience in meter work, both in the fac-

tory and in connection with a large central station,

and is in a position to understand thoroughly the re-

quirements of men who have the care of meters.

His book is a compilation of notes made in the field,

so to speak, and they are dedicated in this compact
form to "the men who handle the pliers." The first

part of the book is devoted to an elementary treatise

on arithmetical problems that are essential to any-
one having the handling of meters. The second part

of the book starts with an explanation of the simpler

terms and rules pertaining to a general study of

electricity, motors, generators, etc. The subjects of

meter testing, repairing, calibrating and installation

are then discussed, the text being divided into short

numbered paragraphs, each one being complete in

itself.

The remainder of the book is given up to questions

entering into the selection of a meter, explanations of

watt-hour and lamp-hour and their applications, cal-

ibrating formulas, meter reading and the characteris-

tics of the leading types of meters. Some diagrams
at the back of the book are used to explain portions

of the text. There are too few books on the mar-
ket relating to the care and inspection of meters, and
this work will undoubtedly prove a very useful aid

to metermen in general. It is thoroughly practical

in its nature and is written in the language of the

practical electrician. The usefulness of the book
might be increased by the addition of an index and
the elimination of a few typographical errors.

ABC of the Telephone. By J. E. Homans, A. M.
New York : Theo. Audel & Co. 1901. Pp., xvi,

335, five bv /'si inches, with 269 illustrations. Price,

$1.

The great growth of the telephone industry in

recent years has stimulated the production of books
relating to the art of telephony. One of the most
comprehensive of the elementary works of this char-
acter is from the pen of Mr. Homans. This volume
is written in a clear and concise style and deals
with the art from its inception to the most recent
developments. The different principles governing the

construction, installation, care and management of

the various telephone appliances are carefully con-
sidered.

The opening chapters of the book arc devoted to

the description of telephone apparatus and opera-
tion, including also a brief "irvey of the theory
of sound and the principles of electricity,

chapters arc written in such language as to enable
the student and : form an
intelligent idea of the subjects dealt with. Tele-

phone circuits, the functions of the different tele-

phone appliances, and I its parts

scribed clearly and well. In succeeding chap-
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ters the description of different forms of multiple
switchboards and the advantages of the multiple
system are described, together with the various cen-
tral-battery systems, showing the different methods
of supplying energy for transmission and signaling
purposes. Party lines and selective signals, private

lines and intercommunicating systems with full-metal-

lic or common-return circuits, are fully covered in

several chapters, and the application of the different

circuits is illustrated. The pole line, with its con-
struction, the transposition of wires and the under-
ground cable are explained, and in one portion of the

book Professor Pupin's long-distance telephone cable

is given a brief description. Useful definitions and
hints on telephone management and a list of "don'ts"
for the telephone man are given in the last chapter.

Taken as a whole, this volume deals with telephony
in compact but excellent style, and for the practical

switchboard or lineman it can be recommended as

a valuable aid. As the title of the book indicates,

the volume is also well adapted to the use of the be-

ginner.
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CORRESPONDENCE.

Electric Traction on Canals.

Numerical data relating to various systems of elec-

tric traction, calculating the efficiency as the ratio

of power actually developed in the tow-rope to the
electrical power applied, is given by L. Gerard in

a paper before the Societe Beige d'Electriciens.

The Kottgen rack system on the Finow Canal
showed a maximum efficiency of 0.704 when towing
a 1 00-ton barge at 2% miles an hour. The
tractor worked up to 20 electrical horsepower at most,
with avi expenditure of 5% electrical horsepower
when running light at 4% miles an hour. The Denefle
tricycle (old form) on the Aire and Deule gave an
efficiency of 0.414 when towing a barge of 293 tons
at 1% miles an hour, with a maximum power of 19.2

electrical horsepower. Running light at 2 1-3 miles
an hour, the tricycle took 4.17 electrical horsepower.
A new pattern of the tricycle gave an efficiency of

0.44 with the same load, at 1 2-3 miles an hour. The
Gerard tractor gave 0.534 at 2V4 miles, towing two
70-ton barges, and took 5.5 horsepower at 2% miles
empty. Figures are given relating to the power ab-
sorbed by road friction. The Gerard screw-propel-
ler system gave an efficiency of 0.322 at about two
miles an hour, the screw making 375 revolutions per
minute when towing two 70-ton barges, taking 5.4

horsepower at 5.1 miles an hour empty. This result is

compared with steam practice, for which a maximum
efficiency of 0.294 is given.

In discussing the figures given above, the author
points out that the cost of maintenance of the banks
and of the tractors will in many cases more than
outweigh the low efficiency of the electric-towage
system, while in addition the banks are often unfit

to bear the weight of the tractors. Where these con-
siderations do not hold, the rack system is the best,

except for low speeds and loads, which are best

handled by tractors without rails. The effect of
the section of the canal and the strong influence of
the current along it are next dealt with, and the very
important question of the state of the towpath is

considered in detail ; the loss due to rolling friction

may amount to 35 per cent. By comparing figures

obtained with animal haulage with those of electrical

haulage, an increase of over 42 per cent, in the voy-
ages annually made by a barge is shown in favor
of the latter. In conclusion, the advantages gained
bv the electrical distribution of energy along the line

of the -canal, for lighting, pumping, dredging and
motive power in general, are emphasized.

Ohio Electric Light Association.

The seventh annual convention of the Ohio Electric
Light association wili be opened at Hotel Victory,
Put-in-Bay, Ohio, on the morning of Tuesday, Au-
gust 20th, and continue through the 21st and the
22d. Business sessions will be held on Tuesday
morning and on Wednesday and Thursday after-

noons. The papers to be read and discussed at the
meeting are as follows : "Relative Merits of Open
and Enclosed-arc Lights for Street Illumination,"
by W. DA. Ryan of Lynn, Mass. ; "The Inductor
Type Alternator," by E. Heitmann of Pittsfield,

Mass. ; "Construction and Application of Alternating
and Direct-current Apparatus," by Lehman B. Hoit
of Cleveland, Ohio; "Selection and Maintenance of
Meters for Measurement of Electric Current," by
M. E. Turner of Cleveland, Ohio. ; "Suburban Elec-
tric Railways, Particularly with Relation to Central
Stations," by Clarence Renshaw of Pittsburg, Pa.

;

"Regulating Devices for Alternating-current Series
Circuits," by J. Henry Hallberg of New York city

;

"The Relation of Electric-light Companies to Mu-
nicipalities from a Legal Standpoint," by D. L. Gas-
kill of Greenville, Ohio; "Transformers," by H. C.

Wirt of Schenectady, N. Y. ; "Single-phase Alter-
nating-current Motors," by E. S. Pilsbury of St.

Louis, Mo. On Wednesday evening the second an-
nn.-il grand ball of the association will be held at the
Hotel Victory, and other entertainments will be pro-
vided by the local committee. The following-named
gentlemen arc the present officers of the association :

President, Ernest J. Bechtel of Toledo ; vice-presi-
dent, Samuel Scovil of Cleveland, and secretary and
treasurer, J. il. Perkins of Youngstown, Ohio.

New York Notes.

New York, August 10.—The final large contracts
for the completion of the equipment of the roiling
stock of the Manhattan (elevated) Railway company
have been awarded. A contract for heaters was
given to the Consolidated Car Heating company of
Albany and calls for the equipment of 1,200 cars with
electrical heating appliances. Each car wiil contain
18 heaters, making the total number of heaters 21,-

600. A contract for air brakes was given to the
Westinghouse Air Brake company.
The Metropolitan Street Railway company expects

to put into service within the next two weeks the
electric underground system on the Seventh avenue
line. The new line will have terminals at South
Ferry, Cortlandt, Desbrosses and Christopher streets

and will run up Seventh avenue to Longacre Square.
At this point the line will connect with the so-called
Boulevard line. It is expected that this route will

be the fastest surface line in the city, as the traffic

of Seventh avenue is very light.

Application has been made by the directors of
the New York and Port Chester Railroad company
for permission to construct a rapid-transit railway
from One-hundred-and-thirty-second street to Port
Chester. The building of the proposed road has
been bitterly contested by the New York Central
and Hudson River and the New York, New Haven
and Hartford Railroad companies, and by the Met-
ropolitan Street Railway company. The promoters
of the project promise to carry passengers at 'one-

third the present cost and in one-half the time.

John Brisben Walker has secured licenses for six

automobile wagonettes, wrhich he is running on reg-
ular routes. It was decided at the city marshal's
office that the first passenger in a wagonette could
direct the driver to go to any place in the city he
desired. Mr. Walker had prepared a long speech
in defense of his vehicles, but the deputy city marshal
would not hear it and would not say whether or
not Mr. Walker was operating a stage line.

When the theatrical season opens the Brooklyn
Rapid Transit company will operate parlor cars on
a special schedule for the theater-goers. It is the

intention of the company to start the schedule on
October 1st. The fare will be 25 cents.

Engineer Probasco has given his opinion that the

plan of relieving the Brooklyn bridge by making
it a double-decker and laying four new cables is

entirely practicable, but he says no proposition of

that kind has been made to the bridge commissioners.
The -secretary of the treasury, on August 5th, is-

sued a temporary permit to the New York Subway
company allowing the company to excavate at the

corner of Park Row and Mail street, through the
space now occupied by an abandoned underground
vault of the postoffice building. It is assumed by
Secretary Gage that the action of issuing the tem-
porary permit will be ratified by Congress, since

no damage to the postoffice property or interests will

result from the subway excavation.
Residents of Lenox avenue are objecting to the

rapid-transit tunnel work on that avenue. It has
taken eight months to half complete the work on one
block between One-hundred-and-thirteenth and One-
hundred-and-fourteenth streets, and other blocks open
in the same avenue show the same delaj\ Accord-
ing to the residents on Lenox avenue sickness has
resulted from the open street, and dust and other
discomforts have afflicted the people. M. L. G.

The Keswick Electric Light and Power company's
•.ill In- built 10 furnish power to the Keswick

smelters before the first of the year. Current will

crated by water laken from Battle Creek. The
will be transmitted 36 miles to the smelters.

New England News,
Boston, August 9.—The corporation law enacted by

this year's Connecticut Legislature went into effect on
August 1st. This law was plainly intended to draw
corporation-making business to that state. By its pro-

visions any corporation obtaining a charter in the

state will be free from state taxation. The fee for

a franchise is 50 cents for each thousand dollars

capital, up to $5,000,000, and 10 cents for each thou-

sand dollars in excess of $5,000,000. The organizers

must have a location and an agent in some town
or city in the state, but the agent need not be a
stockholder, as is required in Maine. The annual
meetings need not be held in the state, nor need
any of the stock be owned by a resident of the
state. The corporation must annually report to the
secretary of state, the report to contain the residences

of the stockholders who have not fully paid for

their stock and other matters relating to the stock,

but no statement regarding the company's business
is necessary. The only fee required is 50 cents per
page for recording this statement. Town clerks in

interested towns are required to enter these state-

ments on their books without charge. The smallest

amount for which any company can be capitalized

is $2,000, and at least $1,000 must be paid in. With
a capital of more than $2,000, the company must
have subscriptions for one-half the capital, and 20
per cent, of this must be paid in. The new law al-

lows the organization of railroad corporations to

operate outside the state. The liability of a stock-
holder for corporate debts is limited to the amount
of fully paid stock he holds. A corporation organ-
ised under Connecticut laws will now have the best
'all around" and the cheapest charter that can he
obtained anywhere,
The New York and Stamford Railway company

has applied for rights-of-way for an electric railway
between New York city and New Haven, Conn.,
with a terminal in Boston. The company has a cap-
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ital of $500,000, and the ruad will be pari of the

direct line between Boston and New STork

Some 75 citizens of Roslindale, a portion oi B

traversed ],\ liit Kurtc Ik, Suburban ami West Rox-
bury and Roslindale Streel Railway • panics, have
petitioned the Boston aldermen to rcvoki all

locations granted to those companies. This is the

outcome of a mas- meeting asking for a fan of

five cents between Boston proper and Roslindale,

tlii two companies connecting with the Bostoi eli

valid railway at Forest Hills and charging five cents

to and from tiiat point. Tin aldermen will hold a

hearing on the petition on September [8th.

William P. Gerrish of Harvard University 1- en

ring to have the electric lights on the State

House dome used as a time signal. Scrgeant-at-

arms Davis lias published a communication in which
la said that ii would be impracticable to use the

lights in foggy, rainy or snowy weather, because 'i

the danger from fire caused by the leakage of the

electric current across the wet exterior of the dome;
thai the lights are incandescent and their penetrating

powers are consequently limited in stormy weather,

and that the lights are now scl al 7, 7:30 or 8 p. m
and extinguished at midnight by a current from the

Western Union time circuit, which, he intimates, is

all that can be desired as a standard time signal.

Mr. Gerrish says that it is only intended to use

1 be lights when they are in regular operation, and
that be believes that arc lights would not be as well

suited for the purpose, because they could not be

depended upon to respond to the current with suffi-

cient promptness, lie also .says that it is perfectly

ble to wire the lights so that they will be safe

in all kinds of weather, and suggests that if they are

dangerous, there must be some defect.

The papers in more damage suits against the

Boston Elevated Railway company have been filed,

and the amount of damages now aggregates over
$400,000.

It is reported that prominent street-railway finan-

ciers of tbis city are projecting a trolley express
service between Boston and Providence, R. I. The
report says that a, railway will be constructed and
that express trains will be run, making few stops.

Men connected with existing street-railway compa-
nies say the building of such a road over private

land would be prohibited by the cost.

The Uxbridge and Blackstone Street Raihvay com-
pany has been granted a charter for building its

line through the streets of Uxbridge. Worcester
contractors will build the line, which will run from
Linwood to Millville, where it will connect with the
Woonsocket system. When the road is completed,
a person can go from Worcester, Mass.. to Provi-
dence, R. I., by electric cars.

Judge Gager of the Connecticut Superior Court
has i-sued an order stating that public necessity and
convenience require the construction of an electric

raihvay from Waterbury through Prospect and
Cheshire to Mount Carmel, where it will connect
with the New Haven system. The order was granted
<ai the petition of the Connecticut Railway and .

Lighting company.
A new electric-railway line betweeen Fitcbburg

and Lunenburg, Mass., was opened to the public
August 7th.

The committee appointed at the recent meeting
of stockholders of the Van Choate company held a
conference on Tuesday with Attorney-general Knowl-
ton. They discussed the process of law by which
the Foxboro plant might be released from a receiver-
ship. It is stated that 20,000 finished lamps are now
stored in the plant.

A deed conveying the real estate and franchise
of the Lowell, Lawrence and Haverhill Street Rail-
way company to the Lynn and Boston Railroad
company has been filed at Salem, Mass. The con-
sidcration mentioned is $r, but the deed says that
the agreed valuation is Si. 402.743.86. The revenue
stamps are valued at $1,203. B.

Canadian Intelligence.

Ottawa, Ont., August 10.—The Cape Breton Elec-
tric company of Sydney, N. S., has purchased the
ferry steamer plying on the harbor, in opposition
to tbe company's line. The price paid was $10,000,
which includes five years' docking privileges al North
Sydney, for which the company has hitherto bad
to pay $50 per month. This removes all opposition
to the company at North Sydney.

It is stated thai the Kewatin Power company is

about to ask for tenders for developing the water-
power at the outlet of the Lake of the Woods, and
for the installation of a transmission plant of some
6,000 horsepower capacity. It is the intention of the
company 10 transmit most of the electric power
there generated to Winnipeg, Man
A number of manufacturers of the city of l'

boro, Ont., have united in leasing dam No. 5, in

the Trent Valley Canal, for the purpose of gener-
ating electric power for their several establishments.
Tbe City Council is offered the surplus power al

$15 per horsepower per annum for a day of !2 hours.
There appears to be something new moving in

electrical circles in Montreal, to judge from the 1

tensive preparations now living made by tbe 1.aclinic

Rapids Hydraulic company to provide for contingen-
cies. A meeting of the shareholders of this company
has been called to authorize the issue of a million
and a half dollars' worth of bonds. The marketing
of such a heavy amount of securities indicates that
something unusual is about to happen among the
electrical companies. The company now has $3,000.-
000 paid-up capital stock and no bonds. Tbe new

I to meet any
whatever, whcthci entrance of th

rencc
I mipanj into competition, an ord'-r

from lb: i-ny to place the wires underground, or
anything else. The improvements the company pro-

poses to make this summer will absorb about $500,000
of lln leaving a million in reserve. '"I be
whole : aid Mh Walbank, the manager of the
company, "will In- .Id at par to our shareh
We arc c mplcting a transmission- line from the

house to the city of 4,000 volts' capacity.

Then we are putting in four more generator-, which
will i liable us to produce, altogether, about 15.000
electrical horsepower. In addition to these two big
works, a great deal of minor improvement has been
made m, which brings it up to the highest

1 efficiency." W.

Information from Indiana.

Indianapolis, August 12.—The Marion county com-
missioners have granted a petition of the Indianap-
olis, Morristown and Rushville Traction company
for a right-of-way from tbe intersection of Sherman
drive and Washington street south in Sherman drive
to the Brookville road, and south in the Brookville
road to the county line.

The Indianapolis and Martinsville Rapid Transit
company has completed the grading of the proposed
road as far as Friendswood, and announces that the
company has closed a deal for material for the con-
struction of the road to Martinsville, and the de-
livery will soon begin. The company hopes to have
cars running by October 1st. The power-house con-
struction at Mooresville is progressing.
Joseph D. Halbert, the newly elected passenger

agent of the Indianapolis, Greenwood and Franklin
electric line, is engaged in putting the roadbed in

fine condition, and says the entire tine will soon be
in condition for fast running.
Noble township, which includes the city of Wa-

bash, has voted $50,000 in aid of the proposed Wa-
bash and Rochester electric railway. Perry town-
ship, Miami County has voted $10,000; Rochester
township, Fulton County, $25,000, and Paw Paw-
township, Wabash County, $10,000 in aid of the
same enterprise. The promoters announce that the
road will be speedily constructed.
The Terre Haute Street Railway company's prop-

erty has been assessed by the state board at $5,000
per mile. An effort will be made this week to in-
crease the assessment. The citizens, who demand
that the company pay its share of taxes, say that

$5,000 a mile is astounding in the light of the fact

that Lafayette is $12,000, Evansville $12,000, Fort
Wayne $25,000, Kokomo $10,000, Logansport $10,-
000. and Richmond $10,000.

The Terre Haute Street Raihvay company's city

franchise for a street railway does not give the privi-
lege for freight business, but the traffic has been
permitted until it has increased to such an extent
that the company is largely adding to its facilities.

It has practically taken all the freight business be-
tween points of its interurban line from the Yan-
dalia Railroad company.
The town trustees of Windfall have announced

their readiness to receive bids for the construction
of an electric-light plant. F.

Northwestern Notations.

Minneapolis. Minn., August 10.—The report that
the system of the Winnebago Traction company of
Oshkosh, Wis., was sold to the Milwaukee Electric
Raihvay and Light company is denied. The fact

that the system is under option and is practically

sold to F. S. Donnell of Boston, who represents
eastern capitalists, is admitted.
The Duluth-Superior iraction company has re-

newed its application to the council of Superior,
Wis., for an extension of its franchise for 12 years.
A foreclosure has been entered against the Con sol

idaled Gas and Electric company of Faribault, Minn.,
in favor of Howard C. Levis.

The Seattle Electric company is an applicant at

Ballard, Wash., for a right-of-way through tbe city

for a street-car line.

The board of state capitol commissioners is now-
taking bids for tbe installation in the new
capitol building in St. Paul of a heating and powci
plant and a complete lighting system for the building.
The Union Electric company is overhauling its

entire system in Dubuque, Iowa, improving the
tracks, putting in new joint connections of the rails

and making other changes.
I la- projected electric line from Winterset, Iowa,

to Creston is said to be assured. The right-of-way
is secured and the work of grading will be started
at once and will be followed by laying rails. The
line is 10 be completed this fall. This line is to be

which is planned to connect Dcs
Mom,-, with Council Bluffs and Omaha. It is un-
der-! 1 tbe connection with tbe M- River
will is- made nexl year.

1 he > Electric Light and : mpany
'

I rville, [owa, lias applied for a franchise for
a strccl railway system at Centerville. I'hc

be system by sprint; al the
latest, if granted the franchise

Merrillan, Wis., has voted bonds for the
1 of an electric lighting and waterworks

trill.

The Manning Light company of Manning. Iowa,
led. with a capital stock of $10,000.

I he chii 1' of the fire department of Si. Par
that a large number ft tires originate from dead

which cross light wires in tbe business dis-
trict. Every effort will be made to dear the down-

]

the lilack River Fall .ias been granted
' Superior, v\ i;., ior its poles and

wires, the company will now proceed with the
r dam at the falls of the

Ulack River. The hrst dam will be 25 feet higb.
. with an average

of 15 feet. The a precipitated d:

175 leet. J be company plans on producing 1,200
r at first.

A street-car line 10 South Madison is being urged
by the press of Madison, Wis.
A new dynamo has been installed for the lighting

plant at I'ella, Iowa.
Wis., has refused to grant

the franchise for an electric-car line, as desired by
Attorneys Bruce and Quinlan. The promoters
wanted a 50-ycar franchise, and the council would
not agree lo more than 20 years.
The Citizens' Electric Light and Gai company of

Centerville, Iowa, will soon start a day circuit for
light and power. The company also contemplates
putting in a steam-heating system.
The trouble over who shall stand the repairs to the

bridges in Tacoma, Wash.—the city or the street-
railway company—has been compromised by the
company advancing the money on a stipulation. The
matter will be settled later, and ii it shall be decided
that the city must keep the bridges in repair, the
street-railway company is to receive the money back.
In the meantime this ends the interruption to the
street-railway service. Xo cars have been operated
over condemned bridges, and the service has been
sadly broken up.

The Sauk County Traction and Power company
plans to start work at once on the proposed electric
line from Baraboo, Wis., to Devils Lake and Kil-
bourne.

Capitalists of La Crosse, Wonewoc and Hillsboro,
Wis., are interested in a project to construct an elec-
tric railway from La Crosse to Wonewoc, by way
of La Farge and Hillsboro.
The Winnebago Traction company sought permis-

sion of the council of Oshkosh, Wis., to extend its

lines, but the opposition was such that the company
wthdrew the application, explaining that the request
had been made to accommodate the people, and now
they were opposing it.

1 he Seattle Electric company has begun operating
the East Queen Anne line in Seattle, Wash.
The Chelan Transportation and Smelting company

of Chelan, Wash., has been granted a franchise for
the construction of an electric raihvay from the foot
of Chelan Lake to the Columbia River, four miles.
The Snoqualmie Falls Power company has awarded

the contract in Tacoma, Wash., for the construction
of an addition to its power house, to cost $50,000.

R.

Southern Developments.
Charlotte. X. G, August 10.—An electric railway

is proposed between Nashville and Chattanooga,
Term. Ralph E. Aldrich of Detroit is reported as
saying that the Tennessee Coal and Timber companv
will construct the line. Men are now- in the field
getting the right-of-way.
The City Council of Winchester. Ya.. will give

the Winchester Gas and Electric Light company 60
days in which to renew its plant. The company, it

is claimed, has not complied with the terms
contract with the city, by the terms of which new-
wires, new poles and a new plant were to be installed.
The Wilmington (N. C.) Seacoast Railroad com-

pany, Hugh MacRae and others, have asked for the
privilege of constructing an electric line in Wilming-
ton.

A. L. Sweeney has purchased the plant of the
Huntsville tAla. 1 Raihvay. Light and Power
pany for New York capitalists.
D. F. Morrow, president of the bank of Ruther-

fordton, N. C, is interested in a pre - iectric
line between Asheville and Ruthcrfordton. Thi
mated cosl of the line has been placed at $400,000.
Hon. Seaton Grantland, owner of High Fa

miles from Griffin, Ga., is preparing to develop the
power at tbis point for lighting Griffin. Experts
nouncc High Falls one of the tines; wnterpovi
1 ieorgia.

Tbe new electric-railway company at Greet -

may extend its proposed line" 10 V
miles distant. A franchise for ibis extensii -

been applied I.

PERSONAL.
C. L. llihbard. Chicago, w,

Icj Duplex Magnet company. Phillipsdale, R
just returned from a very
Pacific coast.

rgc D. Voumans has been appointed general
attorney of the Brooklyn Rapid Transit company of

Mi. N, Y Mr. Voumans was f

1 will; Sbeeban X Collin, t

for the company.

Thomas A. Edison is said to be at the head of
tional Electric Light. Heat and P

pany which recently submitted a bid 10 light the
I 'range, X J I; is said the company has

obtained options on property on which an c'.

lighting plant will be erected in time to lake
the street-lighting business should the compai
cure the contract.
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ELECTRIC LIGHTING.
The Electric Light company of Monterey, Cal.,

will extend its lines to Pacific Grove and New Mon-
terey on one side and Oak Grove on the other

side of Monterey.

The Citizens' Light, Heat, Power and Ice company
has been incorporated at Bowling Green, Ohio, by

G. L. Long, Jacob Hcnne, Joseph Shauerer, Walter
AlcCullougn and E. H. McKnight.

Plans are being prepared for the erection of an
electric-light and power plant for the Canton-Akron
Electric Railway company at Akron, Ohio. The
cost of the plant is estimated at $50,000.

The Beaumont (Texas) Light, Heat and Electric

Motor Power company has been incorporated, with
a capital stock of $100,000. The incorporators are

T. W. Shepherd, S. J. Cooper, I. D. Polk, W. W.
Pope, J. H. Kirby and M. A. Orlopp.

A charter has been granted to an electric-lighting

company which will furnish incandescent liglits to

the boroughs of Dalton, Clark's Summit, Clark's

Green, Waverly, Glenburn and Factoryville, Pa.

The power plant will be built at Dalton.

An electric-lighting plant is being installed at New
London, Iowa, by P. H. Stanard. It consists of a
50-kilowatt, 2,200-volt alternator, connected to a Cor-
liss engine and 100-horsepower in boilers. The plant

is expected to be completed by September 1st.

Three large lighting companies of La Crosse, Wis.,

have been sold to Chicago capitalists. The compa-
nies are the La Crosse Ldison Light company, capi-

tal, $100,000; the La Crosse Gas Light company,
capital, $150,000, and the Brush Electric Light and
Power company, capital, $80,000. These will be con-

solidated with a capital stock of $500,000, and will

be placed under one management.

It is said that the United Electric Light and Power
company of New York will install the largest steam
turbine in existence. A 1,500-kilowatt, alternating-

current generator, which will be able to handle 30,-

000 16-candlepower lamps, will be directly con-

nected to the turbine. The ordinary energy that it

will be possible for this turbine to develop will be, it

is said, 2,500 horsepower but a maximum of 3,000

horsepower will be possible.

ELECTRIC RAILWAYS.
Plans are being made for the construction of an

electric railway from Oshkosh to Berlin, Wis.

The Tiffin and Southern Railway company has

been incorporated at Toledo, Ohio, with a capital

stock of $10,000.

According to a press dispatch from Stockholm,
the Swedish government is considering plans for

the installation of electricity throughout the whole
railway system of Sweden.

The Southwestern electric railway of Reading, Pa.,

which is controlled by Philadelphia men, has been
leased to the United Traction company on terms
that will give the stockholders 12 per cent, on the

stock.

Contract has been awarded for the construction
of an electric railway from Rutland to Fair Haven,
Vt. The line will be 16 miles long and will run
parallel to a branch of the Delaware and Pludson
railroad.

A charter has been issued for a new trolley line

to run from Bloomsburg to Millville, Pa., a distance

of 10 miles. The capital stock of the company is

$60,000. C. W. Miller of Bloomsburg is president
of the company.

The capital stock of the Lancaster (Pa.) and
Mount Joy Electric Railway company has been in-

creased from $78,000 to $400,000, and arrangements
have been made for leasing its line to the Conestoga
Traction company.

The Wilmington (Del.) City Railway company,
which is a part of the United Power and Transporta-
tion company, has purchased a controlling interest

in the Wilmington and Philadelphia Turnpike com-
pany, and now owns every turnpike into Wilmington.

The Illinois River Railway company has been
incorporated at Ottawa, 111., with a capital stock
of $150,000, by Louis W. Hess, Jacob I. Warner
and Henry A. Sherman. The company will op-
crate an electric road in La Salle and adjoining
-counties.

-les incorporating the Georgetown (Ky.) and
Lexington Traction company, with a capital stock of

$5,000, have been filed by Bailey D. Berry, William
Acldams, H. P. Montgomery, Guy W. Mallon and
Terrill Thompson. The offices of the company will

be in Lexington, Ky.

The South Bethlehem (Pa.) and Center Valley
Street Railway company has been incorporated, with
an authorized capital stock of $36,000. The road
will be six miles long and will run from South Beth-
lehem to Center Valley, passing through the towns
of Seidersville and Fricndcr.

The Cincinnati and Dayton Electric Railway com-
pany has recently been incorporated in Ohio. The
company will build an electric line between the

incinnati and Dayton, traversing Ham-
ilton, Warren and Montgomery counties. The line

will be 56 miles long and will parallel the Big Four
tracks.

Considerable alarm is being felt by the London
public for the safety of some of its large buildings,

which, it is believed, will be greatly imperiled by tne
proposed underground railway, bpecial concern is

felt in regard to the tunnel being allowed in the im-
mediate vicinity of large buildings like St. Paul's

Cathedral.

Construction will soon be begun on an electric

interurban railroad to connect Usnkosh and Fond du
i-ac, Wis., a distance of 18 miles. 'I he line will

connect with the Ushkosh and Fond du Lac street

railway systems and will complete a system oX elec-

tric railroads between Kaukauna and Fond du Lac,
a distance of 50 miles.

United States Consul Hughes writes from Coburg,
Germany, that it is reported that a French-Belgian
syndicate is being formed to build an electric express
line tor passengers ana light freight between Paris
and Brussels, and from the latter place to Antwerp,
the trip from Paris to Brussel is expected to be
made in iVa hours and from Brussels to Antwerp
in 10 minutes.

Tucker, Anthony & Co., Boston brokers, who
have financed a number of street-railway deals in

the development of the business througnout Mas-
sachusetts and adjoining states, are interested in a
syndicate which is considering the building of a

high-speed electric railway between Kansas City and
St. Joseph, Mo., a distance of 53 miles, the project
involves an expenditure of $2,500,000 to $3,000,000,
including $1,000,000 for a bridge across the Missouri
River, ihe distance by steam railroad is 62 miles.

Within the last 14 or 15 months there has grown
up an express and freight business over the trolley

lines of the Connecticut Railway and Lighting com-
pany between New Haven and South Norwalk, that
is giving lively competition to the steam roads and
the express companies using them. This business
was started by C. M. Cole of New Haven and is

known as the Cole Electric Express company.
Nineteen auxiliary delivery wagons are employed
and the company has found it necessary to employ
permanent agents in all towns of the line. The
largest patrons of the road are the farmers who
find it a convenient and economical way Qf sending
their produce to market.

According to foreign dispatches, the electric railway
between Milan and V'arese, Italy, has recently been
opened. The distance between the towns is 50 miles,

and this is covered in 50 minutes. On trial trips a
speed of 66 miles an hour was attained. Water-
power is obtained from the Ticino at Tornavento,
where three 500-horsepower alternators have been
installed. The cars, which are similar to Pullman
cars, are equipped with four motors, which are con-
nected with the axles of the four sets of wheels.

At level crossings the third rail is interrupted, the
ends being connected underground by means of a
cable ; and at stations the third rail is protected from
all possible contact by the traveling public.

AUTOMOBILES.
A receiver has been appointed for the General

Carriage company pf New YTork. The company was
capitalized at $20,000,000, and started with large
plans. It has a small electric-carriage plant and has
operated about 20 cabs, but never earned a dividend.
Ihe stock of the company has been quoted at $1.50
a share lately.

PUBLICATIONS.
The Newell combined magnetic braking and elec-

tric car-heating apparatus is fully described and il-

lustrated in an attractive catalogue recently issued
by the Westinghouse Air Brake company of Pitts-

burg, Pa.

A little pamphlet is published by the Jeffrey Man-
ufacturing company of Columbus, Ohio, to give a
general idea of the line of machinery it manufactures.
It contains a number of illustrations of conveyors,
mining machinery, etc.

The Westinghouse companies are extending to

their friends a cordial invitation to visit their exhib-
its at the Pan-American Exposition, through the
means of an attractive folder, containing a complete
map and guide to the exposition buildings. The
folder also mentions some of the notable features of
ihe Westinghouse exhibits.

The Lane & Bodley company of Cincinnati, Ohio,
has issued what it is pleased to call a "Fiftieth An-
niversary Edition," treating of its "Twentieth Cen-
tury Engine." This firm has been in business 50
years, and the catalogue, besides illustrating and de-
scribing in detail the company's latest type of engine,

shows a picture of an engine built by the founders
•»f the company in 1851.

One of the best telephone catalogues issued re-

cently is now being sent out by the Stromberg-Carl-
.11 Telephone Manufacturing company of Chicago.

The publication is the company's general descriptive
catalogue for iooi, and treats of bridging, scries
and central-energy telephones, intercommunicating
systems, testing sets, all varieties of switchboards,
lightning arresters, and various telephone parts, such
as receivers, transmitters generators, batteries, jacks,

etc. The catalogue is conveniently arranged and

well illustrated and the front cover contains an ar-
tistic design.

Literature recently issued by the Eureka Electric
company of Chicago includes a telephone and line-

construction-matenal catalogue, the 10 pages of which
are given up to descriptions of linemen's tools, cross-
arms, insulators, batteries, etc. A poster with an
attractive centerpiece shows a number of views of
the new Eureka factory around the edge of the card.
The company also illustrates some of its metallic
express switchboards on separate sheets.

Two recent bulletins of the Manhattan General
Construction company of New York city are de-
scriptive of Manhattan enciosed-arc lamps. These
lamps are manufactured under the patents of the
Marks Enclosed Arc Light company and others.

One bulletin treats of multiple direct-current lamps
and illustrates the mechanism and different styles of

reflectors and casings. Multiple alternating-current
arcs are described and illustrated in trie other bul-

letin.

Catalogue No. 6, issued by W. H. Mullins of
Salem, Ohio, is descriptive of his stamped and em-
bossed sheet-metal boats. These boats are of an orig-

inal and artistic design and are claimed to be per-
fectly stiff, staunch and watertight. They are prac-
tically non-sinkable and indestructible, and are said

by the maker to be the most perfect pleasure and
hunting boats ever devised. Ihe catalogue, which
has been prepared with taste, illustrates the different

types of Mullins boats and gives a number of in-

teresting duck-hunting scenes.

The Hazard Manufacturing company of Wilkes-
barre, Pa., has issued a catalogue devoted to its bare
copper wire and insulated wires and cables. Illus-

trations are shown of the different sections of wire,

and views are given of some departments in the
company's insulating mill. Another catalogue issued

by the Hazard company treats of wire rope and
contains pictures showing some of the uses to which
the company's wire ropes are put in various sections

of the country. Both catalogues are attractively

compiled. Each has on its front cover a colored
design of the Hazard Pan-American booth.

The industrial department of the Delaware, Lacka-
wanna and Western Railroad company, 26 Exchange
place, New York city, has just issued a 300-page book-
let entitled "Industrial Opportunities." This work,
which is issued in the interests of manufacturers and
cities along the Lackawanna road, treats of every
town on the line, showing its population, its distance

from New York and from Buffalo, railroad facilities,

leading industries, leading shipments, rate of taxa-

tion, cost of labor, rent of houses, how lighted,

whether it has waterworks, principal power, approxi-
mate cost of steam coal, approximate value of lands
and describing vacant lands or factories available

for manufacturing purposes. Advantages of the

Lackawanna road in the mining regions of New
Jersey and Pennsylvania and the agricultural dis-

tricts in the state of New York are fully set forth.

TELEGRAPH.
It has been announced that after 18 months of

continuous work on the telegraph line from Seattle,

Wash., to Dawson City, Alaska, communication will

be possible between the cities during this month.

The Arkansas River Telegraph company has been
incorporated, with a capital stock of $50,000, to

build a line from Winchester to Red Fork, Ark.,

by way of Dumas. J. Pindall, W. A. Cheshire, M.
W. Quilliny, Jr., and J. Bernhardt are the incorpo-

rators.

United States Consul Magill reports that the office

of the Mexican Telegraph company at Tampico is

closed to public service, thus severing direct con-

nection with Galveston, Texas. Foreign messages
will hereafter be routed via Laredo, Texas, overland,

or via cable to Vera Cruz, and thence overland to

Tampico.

The annual meeting of the American Union Tele-
graph company of New Jersey was recently held in

Jersey City. The following-named officers were ap-

pointed: President, Thomas T. Eckert; vice-presi-

dent, Charles A. Tinker; secretary and treasurer,

Thomas T. Clark; directors, A. R. Brewer, J. B.

Bertholf, Thomas T. Clark, Thomas T. Eckert and
Charles A. Tinker.

The party which is to lay the cable between
Juneau and Skagway, Alaska, will leave Seattle,

Wash., very soon. A steamer has been chartered

and especially fitted up for the purpose of laying

the cable. The length of the cable is 126 miles, and
the work is being done by the Kerite company and
is in the charge of Superintendent George F. Porter,

the secretary of the National Electric Light associa-

tion.

Experiments with new telegraphic apparatus which
is designed to increase the speed of transmission

are about to be undertaken by the Pennsylvania Rail-

himI company. The principal feature of the new
device is said to consist in the use of perforated pa-

per, which is to be applied to the instrument, thereby

increasing the speed of transmission to about six

times the rate at which it is possible to transmit

by hand. The perforations are made by an operator

working a machine similar to the ordinary telegraph

instrument. The object of the Pennsylvania at pres-

in: is to transact over one wire, between Philadel-
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phia and Pillsburg, the business now requiring four

through wires.

According to the report of United States Consul

Fowler at Chcfoo, the cable between that port and
T.-iku, connecting Pckin, etc., with the world, has

on a number of occasions been interrupted. The
interruptions became so serious that the companies

laid a second cable which was recently completed.

There are now three telegraph offices at Chcfoo

—

the joint cables, the German and the Chinese, the

latter, however, arc land lines. The Germans have

had their lines from Shanghai and Tsintan dupli-

cated.
'

SOCIETIES AND SCHOOLS.
One of the special features of the convention of the

International Association of Municipal Electricians

which is to be held at Niagara Falls, N. Y., on Scp-

tember 2d, 3d and 4th. is to be a moonlight excur-

sion, with searchlight effects, over the Gorge railway.

Reduced rates have been secured on the railroads.

The majority of the New York party will leave

New York city via the Erie or the New York Cen-

tral railway on Sunday evening. September 1st. The
headquarters of the association will be at the Inter-

national Hotel, Niagara Falls.

MISCELLANEOUS.
A recently patented insulating material is made by

taking pulverized casein and mixing it with vegetable

oils. The mixture, to which rubber, caoutchouc.

resin or coloring matter may be added, is pressed

into forms and dried or vulcanized by the addition

of sulphur.

For the fiscal year ended June 30th the total im-

ports into the United States were valued at $822,-

756.333, or $27,184,651 below those of last year. Dur-
ing the same time the exports were valued at $1,487.-

656,544, a gain of $93,173,462 over last year. The
excess of the exports over the imports was $664,-

000,011.

A remarkable decrease in the number of applicants

for patents is shown by the eighteenth annual report

cf the English Patent Office. The total number of

applications received was 23,922. showing a decrease
of nearly 2,000. To residents of the British Isles

15,300 patents were granted. Next in numerical order
is the United States, it being represented by
3.184 inventions. Financially, everything is satisfac-

tory for the English Patent Office, as the income of

£226,091 is an increase oyer that of the preceding
year. The surplus of receipts over payments is £105,-

424. an increase of £2,940.

TRADE NEWS.
J. R. Knight of Franklin, Va., wishes to correspond

with manufacturers of electric-light machinery.

The Alabama City, Gadsden and Attalla Railway
company of Gadsden, Ala., announces that it is in

the market for a 250-horsepower compound engine.

C. S. Ward, the general manager of the company,
may be addressed.

Owing to the great increase in its business, the
Ridgway Dynamo and Engine company of Ridgway,
Pa., has decided to increase its capital stock to enable
it to enlarge its works. Additional buildings are

now being erected, and the dimensions of the old
plant will be nearly doubled. The company is also
erecting a new office building of brick and will in-

itall a new power plant.

The Standard Signal company has been ini

rated at Troy, N. Y., to manufacture and install me-
chanical, electrical, pneumatic or other systems of
interlocking block signals and safety appliances for
railroads of every description.

The Swans Metal Refining company of Chicago is

ancial difficulties. Creditors have secured ihe
appointment of the Chicago Title and Trust company
as receiver, according to daily-newspaper report. It

i'|i' Ttecl, however, that Seymour Swarts, the presi-
dent of the company, may make a settlement of the

of the company out of court by agreement.
The company is well known in electrical circles of
I he West as a buyer of scrap metal.

BUSINESS.
The City Council of Winnebago City, Minn., re-

cently contracted with the Northern Electrical Man-
ufacturing company of Madison, Wis., for a new
dynamo.

The Holtzer-Cabot Electric company of Chicago
is announcing greatly reduced prices for its high-
grade electric-fan motors, each fan including attach-
ing plug and six feet of cord.

The Electric Appliance company of Chicago is

advising its customers to meet gas and gasoline com-
petition by using its Adams-Bagnall 3%-ampere arc
lamps. These lamps are made for all circuits and
are becoming very popular.

Recent export sales of the Ball Engine company.
Erie, Pa., include one engine to Cuba and one to

Japan. The company has recently installed a 110-

horsepower engine for electric lighting at the Con-
solidated mines, Duluth, Minn.

F. Kressmann of the Griggs Manufacturing com-
pany, 79 and 81 Fifth avenue. Chicago, reports hav-
ing received a large order from the Oceanic Gas
and Electric company, Limited. Honolulu, H. I.,

for his telephone bracket. He is much pleased with
the outlook for sales on this novel device.

The electric carriage light manufactured by the

Ohio Electric Works of Cleveland, Ohio, is said to

be not only stylish, bright and economical, but also

to be the least troublesome of all carriage lights.

The light is turned on and off at will. The batteries

require no attention, and with average use will last

over six months and can be replaced for a small sum.

The New York Edison company (successor to

the Edison Electric Illuminating company) of New
York citv has just awarded to the Marine Engine
and Machine company of 80 Broadway contracts for

installing that company's new standard electric ele-

vators in the West Twenty-sixth street station an/1

the new Waterside power station at the foot of East
Thirty-ninth street. New York city.

The erection of a plant costing $60,000 expressly

for the purpose of handling second-hand Corliss en-

gines is an unusual enterprise, but this is what has

been carried out by thcW. W. Whitehead company
of Davenport. Iowa. This company is probably the

only one in the country that makes a specialty in

this line, and that its endeavors are appreciated by

illustrated by the excellent business the
house is doing. The company has on hand, ready
for immediate delivery, a large number of Corliss
engines and also a good stock of automatic engines
and boilers.

K. McLennan & Co., Chicago, manufacture
Gale's commutator compound, state that the del

for their product has shown a gratifying in

even during the summer months. Thi
the manufacturers claim, is used not only in

state in the Union, but in nearly every foreign coun-
try as well. It is claimed to be the only article

that will prevent sparking and cutting of commu-
tators.

Anvonc desiring information on Manhattan arc
lamps can procure it from the Central Electric com-
pany of Chicago, which company, as agent for this

lamp, will be pleased to send descriptive bulletins

and quote prices. The Manhattan is one of the old-
est lamps on the market, and long experiene
brought many changes which have greatly improved
it, although the main features of the old lamp have
been maintained. The Central Electric company will

carry a stock of the various types in Chicago in

order to supply customers who are in immediate
need without delay.

The Stilwell-Biercc & Smith-Vaile company of
Dayton, Ohio, announces that it has just secured
quite a large order from the Wisconsin Traction.
Light. Heat and Power company of Appleton, Wis

.

for waterwheels. There will be two units of water-
wheels, each unit consisting of three pairs of 42-
inch Victor turbines on a horizontal shaft for di

the main plant, and also two 24-inch Victor turbines
on a horizontal shaft for driving the exciters. The
main wheels will develop 3,200 horsepower and the
exciter wheels 150 horsepower, and the gate work
will be of the company's patented draw-rod type.

The ground for the new plant of the B. F. Sturte-
vant company at Hyde Park. Mass., is now effectu-

ally cleared of the various buildings which originally

encumbered it. and displays more clearly the char-
acter of the location upon which, it is said, will be
erected the largest blower manufactory in the world.
Through the rapid growth of the allied branches
of manufacture which provide the engines and mo-
tors for fan driving, the new establishment will also
rank among the leading manufactories in these lines.

Over S.000 Sturtevant engines are already in use : the
blower record is fast approaching the 200.000 mark,
while the work turned out by the electrical depart-
ment of this company is increasing by leaps and
bounds.

The Frantz-Gage Manufacturing company, an ex-
pert electrical and mechanical engineering company,
has recently opened an office at 85 Fifth avenue. Chi-
cago, and is prepared to carry on experimental work
in models, tools and dies and will make a specialty of
light manufacturing. Mr. Gage, up to a short time
ago. represented the Buffalo Specialty Manufactur-
ing company, one of the largest specialty manufac-
turing corporations in the country. Mr. Frantz is

from the Kellogg Switchboard and Supply company
and is thoroughly familiar with the manufacture of
telephones and mechanical goods. Mr. Gage is the
inventor of the cold-wave fan. and reports having
all the orders on hand which he can fill for the com-
ing year.

ILLUSTRATED ELECTRICAL PATENT RECORD.

6/9.731- Telephone-exchange System. William M.
Davis, Chicago, 111., assignor to the Stromberg-
Carlson Telephone Manufacturing company, Chi-
cago. Application filed December 15, 1899.

A telephone line extends from a substation to an ex-
change. A telephone switch hook is provided at the sub-
station for supporting a receiver and is adapted upon the
removal of the receiver to connect the sides of the tele-

Ehone circuit together. A common battery is adapted to
e included in circuit with the line indicator upon the

removal of the receiver at the substation from its tele-

phone switcliliook. A relay controls the circuit through
the line indicator. A line-jack for the telephone line has
three contact terminals, and a plug constitutes a part of a
line-connecting apparatus having two contact parts. One
of the contact parts is adapted for engagement with two
of the terminal contacts cf the jack, the latter terminals of
the jack being connected respectively with one terminal
of the line relay and one side of the telephone circuit.
The other terminal of the relay is connected with one
terminal of the battery whose other terminal is adapted
for connection with the aforesaid side of the telephone
line through the agency of the plug when inserted in a
jack. The plug upon its insertion thereby is adapted to
effect the operation of the line relay and thereby the
restoration of the line indicator. (See cut,)

679,760. Electric-elevator Controller. Nils O. Lind-
strom, New York, N. Y., assignor to Alonzo B.
See and Walter L. Tyler, New York, N. Y.
Application filed April 15, 1901.

The device described combines the car, (ho actuating
machine and its main circuit, a circuit across the brushes
of the machine, means for closing the latter circuit each
time the main circuit is opened, a resistance and an elec-
tromagnet in the circuit across the biusb.es, the electro-
magnet being adapted to cut the resistance out upon an
excessive flow of current. (See cut on next page.)

679.769. Electrical Hot-wire Measuring Instrument.
Paul Meyer, Heinrich Hartmann and Robert
Abrahamsohn, Berlin, Germany. Application
filed June I, 1901.

A two-artned lever is provided, to one end of which is

Issued (United Slates Patent Office) August 6, /go/.

attached the hot wire and <o the other end the tension
wire operating the needle. This is combined with a
sheet-metal spring which supports the lever, takes up
linear expansion of the hot wire and forms a frictionless

center of rotation of the lever.

679,/SS. Telephone-exchange System. Daniel Sin-

clair and William Aitken, London, England, as-

signors to Western Electric company. Chicago.

111. Application filed December 29, 1897.

NO. 679,731.

A line signal is connected with .i telephone line, and a

source of current II in circuit with the line signal. The
signal is adapted to display its indicator when inert, and
means controlled from the aubstatlon ate provided for

inR the signal inert. There are plugs and also n
ping circuit for making connection with lite tine, and a

clearing-out signal is associated with the plug cir-
cuit and in connection therewith. The clearing-
out signal is adapted to display Its indicator when
inert. Circuit connections are adirted to complete
a local circuit when the plug circuit is connected with the
line. The local circuit includes the source of current,
the line signal and the clearing-out signal. Means con-
trolled from the substation are adapted to break the cur-
rent through the clearing-out signal. The line signal and
the clearing-out signal arc concealed in making connection
with the line, while the clearing-out signal may be con-
trolled from the substation of the line.

;. Manufacture of Filaments for Incan.;

Electric Lamps. William L. Voclkcr. London.
England, assignor to Theron Clark Crawford.
Arrochar Park, borough cf Richmond. '

York, N. Y. Original application filed Julj
1900. Divided and this application filed Xovcm-

19, 1900.

< tbod desctibcd consists in treating a carbon fila-
ment in an electric arc in the presence of vapor of the
nii'tal or metals constituting the metallic b^-c of the car-
bide to be produced, the carbon filament being converted
mi.' ctaphite and then into carbide at a single operation.

15, Tc^t System for Multiple Sv
Harry G. WebslCT, Chicago, 111., assignor to the
Stromberg-Carlson Telephone Manufacturing
company, Chicago, 111. Application fi!

29, 1900.

A number of telephone lines extend (ton-. KQbsC
to .in exchange, each telephone lino 04

nected ,u the exchange with
I B multiple switchboard. C.'M-.-onnccting appar-

atus including a lestine plug i- ; uniting
berg for conversation. Connected thimbles are

provided for the jacki of each line
1 with tip and sleeve portions til

being adapted for oonnertion with the test thimbles when
inserted. There is an operator's telephone appliance, and
a listening key for connectinc same wich .
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ingitfrom the cord circuit. A coil portion is placed in

inductive relation with the secondary of the operator's
telephone appliance and a battery is connected between
one terminal of the coil portion and the sleeve strand.
The remaining terminal of the coil portion is adapted for

connection with the tip of the testing plug upon the opera-
tion of the listening key, and a second coii portion also in

inductive relation with the secondary coil of the opera-
tor's telephone appliance is adapted for inclusion in a
subscriber's telephonic circuit.

679,812. Method of Regulating Double-current Dy-
namo-electric Machines. Joseph L. Woodbridge,
Cambridge, Mass. Application filed June 19,

1S99.

In the operation of a double-current dynamo-electric
machine adapted to develop or utilize both alternating
and direct currents in the same armature winding, the
method of varying and controlling the relation between
the alternating and direct-current electromotive force
developed in the armature consists in varying the dis-

tribution of the lines of magnetic force over the pole face,
in a general direction parallel to the adjacent direction of
armature motion. (See cut.)

NO. 679.760.

679,813. Means for Regulating Double-current Dy-
namo-electric Machines. Joseph L. Woodbridge,
Philadelphia. Pa. Application filed April 30,

1901.

An armature has a single winding connected both to the
commutator and to collector riogs, and a field magnet has
its poles each divided into three paths for the magnetic
flux by division in a general direction at right angles to

the adjacent direction of armature peripheral motion and
windings embracing separately these several paths. The
windings are so designed and connected that variations
in the electric currents flowing through them shall vary
disproportionately or oppositely the quantity of magnetic
flux in each of the three paths.

679,829. Cord Adjuster for Electrical Conductor
Cords. David M. Carr, Rochester, N. Y. Ap-
plication filed April 6, 1901.

This device consists of a U-shaped portion having re-
curved hooks on its ends.

679.877. Electrode for Arc Lamps. Hugo Bremer,
Neheim, Germany. Application filed November
13, 1899.
The electrode described is composed of pure coal and

of 10 to 70 per cent, of metallic salts or metalloids as
calcium, magnesium, glass, fluor-spar or the like in com-
bination with an addition of a high quantity of boron and
flnorin.

679.878. Electric Arc Lamp. Hugo Bremer, Neheim,
Germany. Application filed July 16, 1900.

Two pairs of downwardly pointed parallel or converging
carbon pen ils have arcs between them. A metal cham-
ber surrounds the carbon points. The carbons contain an
addition of metallic salts. An electromagnet having ex-
tended pole-pieces is provided. The pole-pieces are bent
at a suitable angle with regard to the arc

NO. 679.812.

7. Scl f-rcstoring Fuse Block. Macon L.

Jones, Montgomery, Ala. Application filed

April 4, 1900.

This device comprises line terminals which are adapted
for engagement of a fuse therewith to bridge the termi-
nals. A switch comprises mutually insulated terminals
which art adapted for contact with their respective line
terminal. The switch terminals are adapted for connec-
tion of a fo.-.e therewith, and means for moving the switch
to engage its terminals with the line terminals are pro-
vided. The switch carries an insulated portion disposed
for engagement with the first fuse wire to hold the switch
normally inoperative.

Electrical Conl for Winding
nines. Richard Varley, Jr., Jersey City,

N. J. Application filed September 20, 1900.

In an electrical system an electric circuit including a

meter is combined with mean.1
, for automatically varying

the electrical oaantity measured by the meter. An elec-
trically controlled device is governed by such variation
and is operative at a predetermined point for automatic-
ally controlling an element of the

679,926. Manufacture of Filaments for Incandescing
Electric Lamps. William L. Voelker, London,
England, assignor to Theron Clark Crawford,
Arrochar Park, borough of Richmond, New
York, N. Y. Original application filed July 30,
1900. Divided and this application filed Novem-
ber 19, 1900.

The described method of producing carbide filaments
for electric incandescing lamps consists in passing a car-
bon filament through an electric arc, the atmosphere being
displaced by hydrogen or like gas or by vapor of the
metal or metals intended to form the metallic base of the
carbide, and passing the filament, thus converted into
graphite, through an electric arc while surrounded by a
cylinder or like envelope composed of the aforesaid me-
tallic base and inclosed within a vessel charged with
vapor of the metal or metals constituting the metallic base
of the carbide to be produced.

679.953- Trolley-wire Hanger. Albert D. Crossley,
South^Norwalk, Conn. Application filed De-
cember 20, 1900.

This device consists of two members. One member
comprises an elongated trough having a bottom made
thickest at its mid-length and diminishing in thickness
toward both ends and a hub having a slot continuous with
the trough and recesses. The other member comprises a
clamping piece which is adapted to pass within the trough,
and a ring adapted to pass outside the hub has lugs
adapted to be turned into the recesses, whereby the mem-
bers may be locked together in use independently of the
insulator.

^>79>973- Electric Furnace. Denis Lance, Raphael
L. E. de Bourgade and Leon Schmitz, Paris,-

France. Application filed March 28, 1899.

A reaction chamber has a gas inlet in its upper part and
a gas outlet in its lower part. Means are provided in the
upper part of the chamber for subdividing the gases
therein. Resistance wires are placed adjacent to the walls
of the chamber, and there are electrical connections with
the wires.

679,985. Process of Manufacturing Copper Sul-
phates. Hippolyte Palas and Felix Cotta, Mar-
seilles, France. Application filed July n, 1899.

A process is described of producing metallic sulphates
and simultaneously obtaining an alkaline base as a by-
product by electrolysis. The process consists in separat-
ing the anode and cathode by a porous diaphragm and
supplying a stream of the electrolyte solution of an alkali
metal sulphate to a soluble anode of the metal to be trans-
formed into sulphate, and also supplying another stream
of the same electrolyte solution to the cathode on the other
side of the diaphragm and passing a current ot electricity
therethrough.

679,007. Electrolytic Process of Obtaining Metals
from Their Fused Compounds. George P.
Scholl, Philadelphia, Pa., assignor to Charles W.
Roepper, Philadelphia, Pa. Application filed No-
vember 14, 1898.

Tbis process consists in fusing a bath containing a mix-
ture of sulphide of the desired metal with another com-
pound of the metal which is convertible into sulphide by
nas-ent sulphur, and subjecting the fused bath to elec-
trolysis by the action of suitable electrodes.

679,998. Counting Telephonic Messages. Gustave
Seligmann-Lui, Paris, France. Application filed

September 25, 1900.

In a telephonic system wherein the ringing in of the
correspondent is done solely by the calling subscriber a
circuit wherein the ringing apparatus is included is ac-
tuated by a source of electricity separate and distinct from
the source of electricity actuating the apparatus of the
central office. An electromaenet is included in the ring-

ing circuit and is adapted to be energized when the circuit
is actuated by ils source of electricity. A shutter is

adapted to be released when the magnet is energized, and
the shutter is adapted when released to break or short-
circuit a portion of the microphone circuit of the sub-
scriber's instrument.

't8o,oor. Wireless Telegraphy. Harry Shoemaker,
Philadelphia, Pa., assignor to Marie V. Gehring,
Philadelphia, Pa. Application filed February 1,

1 901.

The devire described is a type-writing wireless tele-

graph which includes a transmitting apparatus and a
receiving apparatus. The receiving apparatus consists of
the air and ground plates and a coherer connected there-
with. A main relay circuit is connected with the coherer.
Another circuit is operated to oscillate the coherer when
the main relay circuit is magnetized and demagnetized.
Means are provided to operate a type wheel, and there are
also means tor stopping the type wheel at the proper
place. Means for pressing the paper against the proper
type and means for spacing the paper are also provided.
(See cut.)

680,002. Wireless-telegraph System. Harry Shoe-
maker, Philadelphia, Pa., assignor of one-half to

Gustave P. Gehring, Philadelphia, Pa. Applica-
tion filed April 18, 1901.

A transmitting and a receiving station are provided.
The receiving station has therein a relay and a recorder
magnet. Means are provided for producing three mag-
netic impulses in the recorder magnet to every one re-

ceived in the relay.

680,024. Telegraph Relay. Julio E. Cordovez, Pan-
ama, United States of Colombia. Application

filed August 14, 1900.

Cores are arranged on opposite sides of a movable arma-
ture. Permanent magnets are connected with the cores
and coils surrounding the cores. The magnets and coils

are so arranged that a current passing through the coils

will increase the magnetism of the core on one side of the

armature, and decrease the magnetism of the core on the
other side of the armature. A movable support is pro-
vided to which the armature is pivoted. A shaft is jour-

naled in a stationary part and carries an eccentric, and_ a
link engages the eccentric and is pivotally connected with
the support. (See cut.)

680,036. Electrical Signaling System. Julien A.

Gchrung, St. Louis, Mo, Application filed March
14, J901.

A main line and a main-line battery are provided. An
electrical resistance is divided into sections that are con-
nected in series. Individual branch wires are provided
between the main-line battery and the resistance sections.

A series of sending keys controls the branch circuits and
is adapted to send to the main-line signals a graded
electromotive force. A series of selective electromagnets
has windings of a graded electromotive force and a

series of interdepending circuit-closers is actuated by
the selective magnets, A series of operating electromag-
nets is controlled by the circuit-closers, and a fieri'-

of recording devices in actuated by the operating elec-

tromagnets and is adapted to record signals at a dis-
tant station.

680,059. Electrical Call or Alarm Device. Alexan-
der B. Miller, Newark, N. J. Application filed
February 25, 1901.

A circular series of terminal knobs has a rotary arm
pivoted at the center. A contact hammer is fulcrumed
on the arm in position to strike the terminal knobs.
There is a spring in electrical connection with the pivot
of fhe arm, and this spring presses against the hammer
normally to depress it and at the same time conduct the
current thereto. A bent lever or pawl is pivoted on the
arm and engages the hammer. A fixed ratchet or the
like engages the pawl. Means are provided for rotating
the arm. and circuit wires are connected to the terminal
knobs and pivot of the arm.

680,077. Telephone-transmitter Arm Joint. Herbert
B. Sabin, Cleveland, Ohio. Application filed
January 28, 1901.

The arm seating between the lugs of the base has on
each side a conical depression. Screws threaded through
the lugs project outside the same. The screws have con-
ical points which enter and fit the conical depressions in
the arm, and capped nuts are threaded on the screws
outside the lugs and serve as lock-nuts without extending
beyond the shoulder of the base.

D-

NO. 68o,OOI.

680,082. Electric Arc Lamp. Henry Stenz, Chicago,
111. Application filed December 3, 1900.

A suitable supporting base is provided with a horizontal
supporting plate and is combined with a stand having
legs resting upon the plate, longitudinally adjustable
hooks provided with points embracing the under side of
the plate, and slots, and screws threaded in the legs and
passing through the slots, whereby the hooks may be ad-
justable longitudinally to fit the base.

680,120. Electric Fan. Edgar W. Brown, Dayton,
Ohio. Application filed November 8, 1900.

An electric motor and a suspending tube are combined
with an air deflector surrounding the motor. Arms con-
nect the motor with the suspending tube, and common
means are provided for connecting the arms and the de-
flector to the motor,

680.134. Electrical Contact Apparatus. Koloman Dc
Kando, Budapest, Austria-Hungary. Application
filed December 31, 1900.

An insulating rod is provided within the roller contact
part. The ball-bearings between the roller contact part,
the insulating rod and the sliding contact part bear against
the rolling contact part.

680.150. Electric Cable. Carl A. W. Hultman,
Stockholm, Sweden. Application filed March 23,

1 901.

This device comprises wire supports, each of which is

composed of a number of perforated insulating plates ar-
ranged edge to edge. Means are provided for locking
the plates together and wires are threaded through the
perforations of the plates.

680.151. LTnderground Conduit for Electric Con-
ductors. Carl A. W. Hultman, Stockholm,
Sweden. Application filed March 23, 1901.

This conduit comprises sections arranged end to end
and having one or more passages for a conductor or con-
ductors. A waterproof sheathing for each of the sections
is constructed to telescope onto the sheathing of an adja-
cent section.

NO. 680 O24.

680,155. Lubricant fur Commutators. William M.
Jones, San Francisco, Cal. Application filed Jan-
uary- 7, 1901.

The lubricant comprises parafline and graphite which
has befn boiled at a high temperature until the vapor
driven off is perfectly colorless, to which a small quantity
of spermaceti has been added after boiling and before
cooling.

180,191. Electrolysing Salts of Alkali Metals. Ed-
ward A. Allen, Rumford Falls, Maine, and Hugh
K. Moore, Lynn, Mass., assignors to Moore Elec-

trolytic company, Portland, Maine, and Boston,

Mass. Application filed October 22, 1897.

The process described is that of producing hydrate
from sodium salt, and consists in bringing a solution of
the salt in contact with one face of a nonconducting dia-

phragm of sufficient porosity readily to admit percolation,
passing an electric current throqeh the solution and dia-
phragm into an unimmerscd cathode, causing the unde-
cotnponed solution to pass through the diaphrae m, thereby
depositing metallic sodium in the caihode, converting the
sodium into hydrate by the water of tho solution which
passed through th<: diaphragm, and washing the hydrate
from the cathode by wattsr of the percolated solntion.
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Alternating-current Lighting Plant in

Newberry, Mich.

The city of Newberry, in the lumber district of

the Northern Peninsula of Michigan, has had a

waterworks plant operated on the direct-pressure

and water-tank system for some time, and recently

the idea of the city owning its electric-light plant

was considered by the municipal authorities. Nego-

tiations were entered into with the local electric-

light company, whose service had not been entirely

satisfactory, for the sale of its plant to the city.

After much negotiation the company's property was

acquired, and the re-equipment of the system in

modern shape, including the placing of a new dy-

namo and engine in the present waterworks building,

was taken into consideration.

On account of the small space left in the building.

it was found that it would be necessary to install

a direct-connected alternator. The inductor type of

machine, manufactured by the Warren Electric Man-
ufacturing company of Sandusky, Ohio, was adopted

011 account of its freedom from the use of brushes.

commutator or moving
wire. The machine, which
is shown at the rear of the

engine room, illustrated in

Fig. r. is a co-kilowatt. 60-

cycle, 1.100-volt alternator.

It is directly connected to

an Erie Ball engine, the

speed of the unit being 300

revolutions a minute.

1 1 will be noticed in Eig.

t that a novel method was
utilized in setting up the

exciter for the alternator.

The exciter rests on a

shelf of the building six

feet away from the engine,

and is driven by the en-

gine flywheel. In the fore-

ground of the engine room
are seen two of the steam

pumps, which are con-

nected with the water-

works system. The exte-

rior of the station is

shown in Fig. 2. page 114.

The city authorities are

said to be very well

pleased with the electrical

apparatus. Quite a no-

ticeable change is ob-

served in the absence of

noise caused by the dy-

namo. In the old plant

the alternator could be

heard several blocks away,

but the new unit is said

to run practically noiselessly

1,500 loin, and it will be one of the very I;

storage batteries in existence.

The Chicago Edison company has also just pur-

chased a battery for the rotary-converter sub-station

on North avenue. This battery will have a capacity

of 4,000 ampere-hours at the eight-hour rate.

As the load on the company's mains continu

increase steadily, the batteries are found very use-

ful as reserves, particularly in case of sudden thun-

derstorms in summer.

Pan-American Exposition Searchlight
Signals to Toronto.

Signals from the 30-inch searchlight on the Elec-

tric Tower of the Pan-American Exposition were
sent to Niagara Falls, July 25th, by Professor George
E. Sever, superintendent of electrical exhibits, in

the presence of the electrical jury, thus demonstrat-

ing the feasibility of this method of signaling at

night.

Since that time searchlight signals have been sent

The dynamo runs
under full load, with very little rise in temperature.

For the street lighting of the city two circuits

are operated on the Bernstein bank-board system,

with 40 50-eandlepower incandescent lamps in

series on each circuit. The regulation is very close

and the light very satisfactory. About 40 trans-

formers of the Co-cycle type arc placed about the

town, transforming the machine voltage down to

104 volts.

Mr. M. B. Peters, attorney of the village, took
most active charge of the installation of the new
electrical plant, and the contract was placed with J.

Holt Gates & Co. of Chicago.

More Storage Batteries for Chicago
Edison Stations.

When the Adams street building of the Chicago
Edison company was rebuilt space was left for the

extension of the already very large storage-battery

plant. The existing battery was installed in two
sections- -the firsl in 1898 and the second in [899

The space remaining on the mezzanine floor will

now Ik- filled with the third section which has been

ordered from the Electric Storage Battery company.
Tlie sections are practically identical. When the

third section is in place, the whole battery will con-

sist el" |6G cells, having a total aggregate capai it

00,000 ampere-hours at the eight-hour rate of ,\\..

charge. The weight of the installation will he about

ALTERNATING-CURRENT LIGHTING PLANT IN NEWBERRY,

from Buffalo to Toronto, a distance of 5S miles,

through arrangements completed by Professor S

in co-operation with Mr. William S. Aldrich, con-

sulting electrical engineer of Toronto. The first

[rial was made about p. 111. on August Qth. with

clouds over Toronto. The local illumination oi the

overhead sky by the electric are lights in the streets

of Toronto effectually prevented any discrimination

being madi between the local and the Buffalo il-

lumination of tlie clouds. The second trial was

made between 9:50 .mil 10:15 p. in.. August 13th.

with a perfect!} clear atmosphere. Owing b

smoke settling down over the city "t" Toronto, no

signals could be discerned from the top of the Mu-
r in that city. This was the pre

arranged objective point for both experiments.

Special long distance communication was arranged

between the top <^i the Municipal Hall tower and the

Fleet: Pan-American, through the

£ the Hell Telephone company, 1

Mi 1 lunstan of roronto, so thai

of the experiment could be followed, The
special instructions were to depress the searchlight

lake horizon. Inline on ilie Municipal Hall

tower, roronto; then, to sweep the horizon a definite

anele. to the right and left of this bearing, and later

ite ami depress the light on the original bear-

ing. All of these signals were very clearly discerned

tli' second trial by Mr. 1' II Rust, city engi-

neer. Toronto, with party located on Center Island,

two miles off shore from the city.

Electricity in a Class House.
A novel suggest

leel framing, in which 10 display electrical ex't.

re the committee on electricity ar.

appliances of the Purchase E
company, more commonly known
Fair, to be held in St. Louis in 1903. The idea has
been elaborated by Mr. Edson Brace, wh<
merly connected with the Patent Office at V.

ington. A part of Mr. Brace's letter propositi-..-

feature follows:
"I beg to suggest for consideration in due

by the appropriate committee the constructor
building for the display and illustration of electrical
and therapeutic exhibit to be composed who'
glass with steel framing. The prime idea would
be complete insulation, electrically, from the earth,
which would make possible many novel and cer
results due to atmosphere of captive electricity purely-

stationary in quality, and thus not productive of
the violent action of currents with a circuit or earth
connection. The fact of such a building
think) the only 'glass house' in the worV:
itself constitute a novelty that would class well up
in the attractions of the fair, while those so disposed

might draw the bo
sentiment to the extent of
evolving therefrom the
idea of peaceful enlight-
enment, as one missioi
the exposition 1

the familiar 'truism that

people in gla -

would not and usual!
not throw stones.

"It is a fact, already-
well known in cle

therapeutical science,
though not developed be-
yond the stage of experi-
ment, owing to the diffi-

culty of establishing the
required physical condi-
tions, that simple satura-
tion of the human body
with magnetism, produced
by the ordinary electric
method, exerts upon the
subject an influence of
singular buoyancy and fe-

licity, which is believed
by progressive investigat-
ors in this new field

embody possibilities in the
treatment of human mal-
adies of the most startling
character.

"It is possible t

ducc clectromagm
into an insulated chamber,
and, as I believe, inl

building of lare

lions

jectii r.ducr, and
thereby to sa: ui

pletcly such chamber or
building and every object

therein, living or inanimate, with this subtle and
vivifying element of nature which no 11

enough to define.

"To develop this idea for the fair, a glass founda-
tion is essential. The superstructure is immat<
but it would be most appropriate

I ut the
glass plan throughout. It is wholly feasible; the
expense would be but little, if any, in ex
of an ordinary modern building of its size. The
glass should be made permanent. It would prac-
tically illustrate glass as a building material—and
there are even now many genii ' with
poets ami fools who believe that this has a future
of no inconsiderable importance. We have k

:ars that men who work about power
11 freed front rheumatic ami nervous ail-

ments: that in New York there is authi
of surprising curative results due to this

These things are full of prescience
"The big glass house, with its infinite

of art in decoration and illumination,
f massive glass bl,x-k.

w ith its vivifying
Ik. and the treasures of electric a-,! —

should be made
the main, attraction, would be both
a charming novelty for the fail

thoughtful as a revelation of the
bilities of magnetic

all as an exemplification ^i the
beautiful, born of such a uni

MICH.—ENGINE ROOM.

art.

\ new power plant will soon be built

lie Traction company of Wheeling. W.
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Thunderstorms. 1

By Alfred F. Sims.

In this country general observations of thunder-
storms were made by volunteers under instructions

from the Smithsonian Institute as far back as 1849.

Since 1871 voluntary and regular observers have
made observations under the direction of the United
States Department of Agriculture Weather Bureau.
The conclusions drawn from the observations are as
follows

:

(.1) Thunderstorms advance from the west
toward the east and southeast ; they generally de-
velop in the southeast quadrant of a low atmospheric
pressure area, and about 400 to 500 miles from its

center.

(2) The outlines of the region favorable for thun-
derstorm development spread in a fan shape toward
the southeast and east.

(3) A thunderstorm travels at less speed than the
accompanying area of low atmospheric pressure.

The development of thunderstorms depends not
only on the high temperature of the summer after-

noons, but also on the lack of equilibrium of the
atmosphere as determined by the circulation of
cyclonic winds.
The attendant phenomena of a thunderstorm vary

considerably, 'but are usually as follows : First, cir-

rus haze appears in the morning. Then dark clouds
are seen lying low in the western sky, usually in

the afternoon ; the air is warm and sultry. Later
on the clouds mount to near the zenith and the air

near the ground "A solemn stillness holds." The
clouds on the front of the thunderstorm are grayish
white or reddish, and hang over and in front of the
main rain cloud. Above these, dense, dark-gray
and violet cumulo-stratus clouds are seen, also the
towering cumulus clouds which are separated from
the cumulo-stratus. Often these are interspersed

with one or more thick cumulo-stratus cloud layers,

and above all is the widely distributed cirro-stratus.

The herald of the storm is heard before the cloud
reaches the zenith, and the first rain commences
after it. The interval between the first thunder and
the beginning of the rain varies from a few minutes
to half an hour or more. About five minutes before
rain begins there comes from the west or northwest
a brisk wind, which suddenly increases in violence
and becomes a squall.

The time of heaviest rainfall varies ; sometimes
it occurs at the beginning and sometimes in the lat-

ter part of the time the rain cloud draws over a
locality. The lightning strokes and loudest thunder
occur some minutes after the rain begins. Gradually
the western horizon loses its dark aspect, lightens

up a little, and finally opening clouds appear. The
storm clouds pass by overhead and the rain ceases
shortly before their western edge reaches the zenith.

The last thunder is usually heard after the rear
edge of the cloud has passed the zenith. The usual
direction of translation of thunderstorms in this lat-

itude is easterly, and they revolve around a hori-

zontal axis, whereas tornadoes revolve around a
vertical axis.

Before the thunderstorm the meteorological con-
ditions undergo the following changes. The air

pressure and the relative humidity decrease, and
the temperature rises ; the wind is light. At the
moment of bursting of the storm, the air pressure
and relative humidity increase very rapidly and the
temperature falls: the wind becomes suddenly strong,
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collector protrudes through a small opening. The
wind rises, and we notice the needle moving steadily
toward the point marked 1,000 volts, positive. This
means that the potential between the earth and the
cloud is steadily increasing. Suddenly the needle
flies to the other side of the scale, and we know
that the air has snapped and given way under the
strain ; the electric stress is negative, i. e., in an
opposite direction, and now the needle dances, and
we hear outside the rumble of distant thunder.
Nearer comes the storm. This process is repeated,
and values of from 3,000 to 10,000 volts are ob-
tained. With every flash of lightning, we catch the
fleeting reflections of a little spark in the electro-
meter. If we place the eye close to the little peep-
hole through which the nozzle goes, we shall see
the stream of water twisting and breaking into spray,
and each time there is lightning quickly becoming
normal, only to twist and distort rapidly again.
The severest discharges demolish and destroy, by

mechanical action and heat, which generates gases
and ignites inflammable materials. Mechanical ac-
tion is not so powerful in smaller discharges, but
they may cause fires.

The speed of a lightning discharge may account
for the difficulty with which it passes through coils

of wire or other inductive circuits, without assuming
that the discharge is oscillatory. A coil constructed
to offer a relatively high resistance to the passage
of lightning will allow free passage of all ordinary
electric currents.

The air between two clouds charged with elec-

tricity, or between a charged cloud and the earth, i;

subject to an electrical strain. When this strain
upon the air column becomes too great a disruptive
discharge takes place. This discharge may vary in

character from the invisible silent lightning to the
violent, impulsive rush discharge, which has an
enormous amount of energy. The flash may have
a duration varying from one-three-hundredth of a
second to a second. The lowest point in the cloud
formation is where the electrical discharge most
frequently takes place, for the reason that it offers

the shortest course.to the ground.
The distribution of electricity varies with every

change in the conditions of the atmosphere. As
electricity resides on the surface of a body, when
aqueous vapor condenses on dust particles and ac-
cretes, the electrical potential of the rain' drop rap-
idly rises, for the reason that the surface of the rain

drop is smaller than the total surfaces of the small
globules which combine to form it.

A heavy shower of rain rapidly carries off the
electricity, reducing the potential of a cloud to that

of the earth. There are certain states of the at--

mosphere which give rise to silent electric discharges
between pointed bodies and the air.

The electrical energy is mainly converted into heat
by the resistance of the air, the particles of which
are instantaneously heated. The passage of the

electrical current is so rapid that only a brilliant

light streak', or flash, is visible.

The intensely heated air expands suddenly, and
then as suddenly contracts, setting up a succession

of air waves along the line of the flash. The rumble
and roar of sharp, crackling sounds reach the ear, ac-

cording to the distance of the observer and the

direction of the discharge.

The sound reverberates from the earth's surface

and hills and from clouds. [Fig. 1 represents the

advance of a thunderstorm.]
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In heated terms, thunderstorms may be looked for
along the line of change in pressure, and where the
temperature in the afternoon will continue high.
These storms are more liable to occur the day after
the maximum heat has passed.

Small thunderstorms which last but a short time
are often influenced by the topography of the coun-
try, that is, by the mountains and river valleys. The
larger storms, which extend upward thousands of
feet into the atmosphere, cross mountain and val-
iey, and are practically uninfluenced by small isolated
hills or river valleys.

Thunderstorm activity often begins almost simul-
taneously over a rather large region, and it may
continue intermittently for a day or so, when, with-
out any apparent reason, there is a decided increase
in the violence of the storms.

Violent thunderstorms may occur in the same dis-

FIG. 2. ALTERNATING-CURRENT LIGHTING PLANT IN
NEWBERRY, MICH. (PAGE II3).

trict on two successive afternoons, but this is the
exception rather than the general rule.

The regions liable to visitation by these manifesta-
tions are in general the lake regions, the upper and
middle Mississippi Valley and from Missouri east-
ward to the Atlantic. Their progressive motion is

generally eastward.
The region of the greatest number of thunder-

storms is the southeastern part of the United States.
From May to June the maximum is in the north-
eastern and central states, especially in a region ex-
tending along the Mississippi Valley.
For July the maximum extends from northern

Montana to central Texas, thence to Georgia, and
thence northeastward to southern Maine, also in a
small area about Lake Huron.
The maximum for August occurs in the vicinity

of Salt Lake, Utah, and along the Gulf and Atlantic
coasts. The area of maximum frequency of winter
thunderstorms is in Louisiana and vicinity.

The general direction of approach in the United
States is from the west. At Key West, Fla., the ap-
proach is from the east ; at Galveston, Texas, from
the northeast, north, or southwest.

[In Fig. 2 is shown a thunderstorm diagram which
represents the atmospheric conditions of a thunder-
storm. The dark storm cloud is represented by (i),
while (2) indicates the dense cloud rolls and (3)
shows the towering cumulus clouds. The air-wave
crests break and form fantastic clouds at (4). In

(5) is shown the continuous cirro-stratus layer, and
in (6) an alto-stratus pierced by the uprushing air;

(7) shows the growing wisp, and detached clouds
following in the wake of the storm are seen at (8).
Sprinkling at (9) consists of large drops precipi-
tated by an engagement between the cold and
warm air, and C9') , fg"), (9'") indicate shower
areas within and through which the various forms
of lightning occur. At a distance of 10 miles (10),

Fig. 1. Advance of a Thunderstorm. THUNDERSTORMS

ometimes it as suddenly subsides almost im-
mediately afterward, while at times it increases until
near th< :' the thunderstorm. Toward the

f the thunderstorm the air pressure and rela-
tive humidity reach their maximum, and the tempera-
ture its minimum.
The history of a thunderstorm, as indicated by a

mirror-electr interesting. On a warm
afternoon, one sees through the haze to the

patch of dark cloud about 20 miles away.
When the cloud', are overhead, a beam of reflected
light in the darkened observation room is seen trav-
eling along a ground /

little mirror reflecting the light

to the clcctr die, and in this way tip

minute movement of ' made known
From the of the water-dropping

Lichrning Arr-: ! bv the
:.,hv. Mr- Sin Atbiny,

for Ibe United Siate- ";au.

Vegetable juices of trees present lanes for the

electric discharge, and very often the sap between
the wood and the bark is so heated by the discharge
that steam is generated which bursts the trees, tears
away branches, and plows deep furrows in the solid

wood.
There arc no infallible rules for forecasting thun-

derstorms from the daily weather charts. A notice-

able feature of the weather charts is the relation

of tli" thunderstorm's bell to the pressure line of
30.0 inches, and the thermal line of 70° Fahrenheit.
A low-pressure area to the west, moving in behind
i higl is the region within which
thunderstorm conditions arc very liable to develop
during (he afternoon or evening. Thunderstorm
condition arc generally found on the edges of low
areas, an'! arc nol noted in the centers. When ibun

irms occur in the southwesl quadranl of a low
they are liable to be sporadic in character;

their route of inarch is short, and they soon die out.

Fig. 2. Thunderstorm Diagram.

the air flows steadily on in an unbroken sheet. The
f\r of the storm (11) is a small patch of blue over-
head.]

The Ingenious Thieves and the Barb-
wire Fence.

'1 he Postal Telegraph-cable company discovered
recently that a mile of copper wire had been re-
moved from the company's poles near Sherman,
Texas. The free ends of the wire had been joined
to a strand of a neighboring barb-wire fence which
ran parallel to the line that had been cut. The line
had been operating perfectly and the theft of the
wire was only accidentally discovered.

An increase from $50,000 to $75,000 has been made
in the capital slock of the Consolidated Electric
company of Greenwich, N. Y.



August 24, 1901 WESTERN ELECTRICIAN 11:

Motor-steered Electric Dray.

li is interesting to notice an electric steering ap-

paratus that has been installed on a large electric

dray in Paris, in view of the fact that some- little

work along the line of tin- rhri;ie 1 large

automobiles has recently been done in the 1

States. The French vehicle mentioned is used by

[he Say refinery to carry its products to different

parts of Paris. H weighs 12 tuns and is capable "I

carrying a load of 10 tons. Two driving motors

are mounted "ti a sort of truck at the rear axle and

an- geared independently of each other to the rear

v heels. The front wheels are used for steering and

are turned by means of a separate motor

The storage battery, which furnishes the neces-

sary electrical energy, consists of 84 Phoenix cells.

weighing about 5.500 pounds and having a capacity

1 about 50 kilowatt-hours. It is suspended in a

. ise under the wagon frame, between the two pairs

nf wheels.

The driving motors, which are series-wound, have

Keen designed especially to reduce as much as pos-

sible the current necessary if. starting and ascending

grades. They develop normally 10 horsepower each

and are able to furnish 30 horsepower for a few

minutes' time. Each motor weighs 990 pounds, and

the I"tri1 weight of the three motors, including the

brakes, is about 8,800 pounds. The two driving mo-

are coupled in parallel in normal operation, the

average voltage being 160 volts. In ascending grades

id starting the coupling is in series.

During ordinary traffic with a full load of 10

tons, about yo amperes is taken by the driving mo-

tors, says 1'Electricien, from which this description

is abstracted, the speed of the vehicle being about

live miles an hour, the motors having a speed of

Soo revolutions a minute. On a grade of eight per

cent., the necessary current reaches 240 amperes

with a voltage of ISO volts and a speed of 2.8 miles

an hour. In starting the current varies, the average

on an ordinary pavement being 100 amperes with

the motors coupled in series. On tests the vehicle

has shown a consumption of power amounting to

about 140 watt-hours per ton-mile.

The steering of the dray is accomplished by means

of a three-horsepower motor, connected by means

of a worm gear to the steering mechanism. This

motor derives its current from the battery and is in

circuit only wdien it is desired to change the direction

of the vehicle.

In the accompanying illustration are shown dia-

grams of the wagon. Fig. 1 is a rear elevation, show-

ing the disposition of the driving motors. An in-

clination of about four degrees from the vertical

is given to the rear wheels. In Fig. 2 is shown
a front elevation of the wagon. At the right is

seen the controller with its operating gear, while at

the left is shown the electric steering mechanism
with the motor on the floor of the vehicle. There
are three brakes on the wagon. One operates by
short-circuiting the motors; another is a magnetic

Western Electrician at the Pan-Ameri-
can Exposition.

1 in the "telephone end" "i

1 ity building Pan-American
Of the

111 Electrician. A good idea of the general

1 the 1 ih may he gained from

npanying illustration. The two from pillar-

are wrapped with the blui of the journal, and

above name, in the gable end, are fixed two
of Hi-' official Pan-American flag-. On the fn

the booth, in panels, are displayed samples of

WESTERN ELECTRICIAN AT THE PAN-AMERICAN EXPOSITION

of the color work in the Twentieth Century Sou-
venir Number issued last January. Over the entrance

to the inner alcove is an enlarged photograph of

the group of portraits of nine electrical scientists

of the nineteenth century that was portrayed in the

same number.

At each side of the booth is a large frame con-

taining a number of specimen illustrations taken

from the Western Electrician. These pictures in-

clude a variety of subjects—portraits, telephone ex-

changes, electric-railway and central-station plants,

electrical night effects, Paris Exposition views, wire-

less-telegraphy tests and other features of electrical

development.

Within the alcove, at the rear of the booth, is

a large bookcase filled with copies of important elec-

trical books, many of them being very recent pro-

Rear Elevation. Fig. :. front Elevation.

MOTOR-STEERED ELECTRIC DRAY.

brake, and the third is an ordinary friction brake

and operates on the rear wheels.

In dimensions the wagon has a total length of 17.7

feel, a width of S.J feel and a total height of 10.

feet. The rear wheels are .to feet in diameter and

the front wheels 2.0 feet in diameter, the two sets

of wheels being 10 feel apart.

It is reported thai an ..nicer of the Canadian Pa-

cific railroad denies that the company inter

equip the road with electric power to be used on
the high grades in the Rocky Mountains.

ductions, l'l " finished in oriental style

and is furnished ctive and substantial fur-

niture,

An interesting feature of the booth is .1 register

in which electrical cue associated

with the electrical industry from all over the United
many foreign countries have recorded

their signatures. The Western Electrician booth at

lo is in charge of I. 11. Downer.

The construction of a municipal electric-lighting

plant is proopsed by citizet I incoln, III.

INSTITUTE CONVENTION.

Preliminary Events in New York City
and Vicinity.

New York, August 17.—The American In

of Electrical Engineers began the

ith annual convention on Wednesday,
I.tth. at the House of the American So<

chanical Engineers in this city. On that 'lay at 11

o'clock about 100 members assembled for the

liminary meeting, which was called to give an op-
portunity for the registration of names, the

tribution of the convention badges, made up by com-
bining pin with a knot of ribbon bearing

the words "Buffalo, IOOI."

The attendance showed a very general interest in

the work of the Institute, as representatives were
present from Philadelphia. Cincinnati, Birmingham,
.Ala.. New Orleans. Boston, Ansonia, Conn., Schenec-
tady and Columbia. Mo., in addition to those from
New York. Brooklyn and vicinity. There weri

guests of the Institute a party of

:iers. including the following-named:

P. Janet. Pari-, official delegate of the French In-
ternational Society of Elcctri.

Henri B. Tour, Lyons, France.
B. Roux, Paris.

J. Marcel Aubert. Paris.

J. Courbier. Paris.

P. Debeauvc, Paris.

A. Maurice Aubert, Paris.

Ch. David. Paris.

Norman C. Sawers. London. England.
Arthur H. Pott. London. England.
D. McXaught. Silvertown, England.
G. Gellon, Belgium.
F. W. Ch. Janisch. Berlin, one of the chief engi-

neers of the Siemens & Halske company.

The Frenchmen named above had arrived in this

country on Sunday morning and had gone direct

to Philadelphia, where they made visits of inspection

to the chief electric plants in the city, under the

guidance of Mr. Carl Hering. a past-president of the

Institute, whose familiarity with the French and Ger-
man languages made him a very' agreeable guide to

the visiting foreigners. The party also visited Wash-
ington on Tuesday and returned to Xew York on
Wednesday, in time to attend the opening meeting
of the convention.

After the preliminary formalities, of registrations.

etc., the meeting was called to order by President

Sleinmetz, who had come down from Schenectady
for the day's proceedings. After a few. appropriate

remarks, the president called upon Mr. C. O. Mail-

loux to make an address of welcome to the foreign-

ers who were present. Mr. Mailloux made a short

address in French, and Mr. P. Janet replied on be-

half of his countrymen. Both speakers referred to

the very pleasant recollections of the meetings of

the French and American electricians in Paris, last

>car. and to the community of interest that exists,

irrespective of nationality, between engineers in all

parts of the world.

After announcements regarding the various events

scheduled for the two following days, the members
adjourned to the floor below for luncheon, where
the attendance numbered about 80. Those present

were highly entertained after the luncheon by an
lingly clever and witty speech from the presi-

dent.

On Thursday morning the party, to the number
of about to. 1.10k special cars to the works of the

Crocker-Wheeler company at Ampere. X. J. At the

- the members were received and cared for in

jhly entertaining way by Dr. S. S. Wheeler.
Professor F. B, Crocker. Gano S. Dunn and Putnam

ttes, oi the company's official start, as

other employes delegated for the purpose. The party

spent two hours visiting the various '

return n to Xew York and assembling at

lite Everett House on Union Square for lunch.

The afternoon was pleasantly spent

1 the new .
;' the Xew Y'ork Tele-

phone company at Eighteenth street and Irving place,

known as the Eighteenth street ge. This

exchange embodies all oi the improvements now
embodied in all of the company's Xev,

exchanges. Its capacity is for about 5,600 sub-

is departments, including the

operating room, with its many features of interest,

the terminal room, the batteries, the testing appa-

ratus, the safety devices, the switching arrangements

were all carefully explained by a corps com-

\. in outsid< attraction of le engineer-

many members inspected the
1

lie new underground 1

tunnel in this vicinity, where the ex - being

carried forward through an cut

the "Internationa'
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vention Banquet" at the Marlborough Hotel on

Thursday evening. Covers were laid for 107 guests,

but a few of those provided for were not present.

Several ladies were in attendance. Nearly all of

the French, English, and German guests were on

hand. In the absence of President Steinraetz, Mr.

Carl Hering presided at the guests' table. The din-

ing room was brilliantly lighted and the tables very

prettily decorated with flowers. A special orchestra

was provided for the occasion.

Mr. Carl Hering began the after-dinner speeches

by a few introductory remarks addressed to the

guests, and then presented Mr. T. C. Martin as the

toastmaster of the evening. Mr. P. Janet responded

in French to the toast, "The Land of Ampere." Mr.

Norman C. Sawers of England, in responding to

"The Countrymen of Faraday," said that he was
ready to acknowledge our superiority over that of

his own country in the matter of progress in the

commercial development of electricity. He added

that they had the "antediluvian conservatism of the

British public" to combat, but that he yet hoped

England would take her place alongside of us in

fighting the battles of science.

Owing to the illness of Mr. F. W. Ch. Janisch of

Berlin, the toast "The Successors of Ohm," was
responded to by Professor Halleck of Columbia

University. He referred to the great work of Ohm,
of Faraday, of Gauss and Weber, and of other inves-

tigators of the same class who had done so much
to establish the foundations of modern electrical

engineering practice. Mr. P. Torchio, a native of

Italy, but now one of the electrical engineers of the

plants in all were visited, as follows : Thirty-eighth

street station of the New York Edison company,
Ninety-sixth street station of the Metropolitan Street

Railway company, Seventy-fourth street power house

of the Manhattan Railway company and the Gold
street station and Bay Ridge station of the Edison
Illuminating company of Brooklyn. All of these sta-

tions contain machinery of the latest type and of

exceedingly large capacity. The general attractions

were the engines, dynamos and switchboard ar-

rangements.

At the New York Edison plant, 16 Westinghouse
5,000-horsepower engines constitute the capacity of

the station. The engines are vertical, three-cylinder

compound. The generators are General Electric

three-phase machines, with a voltage of 6,600.

At the Metropolitan station which supplies current

to practically all of the surface lines of New York
city, the general attraction was the long line of

4,000-horsepower engines, eight of which were in

operation and three more in process of erection.

In this station the generators are also General Elec-

tric, of the same capacity and voltage as those at

the Edison station.

At the Manhattan plant most of the work is in-

complete. Eight Allis 8,000-horsepower engines will

be erected. One of these is now in course of erec-

tion. The generators will be Westinghouse, pro-

ducing current at 11,000 volts.

The Gold street station in Brooklyn, which was
next inspected, contains four 1,000-horsepower Allis-

Corliss cross-compound engines, driving four West-
inghouse generators, with a voltage of 6,600.

SEARCHLIGHT PHOTOGRAPHY.—NIGHT SCENE ON CRIPPLE CREEK RAILROAD.

New York Edison company, made a very happy re-

sponse to the toast "The Heirs of Volta," and Dr.

Schuyler S. Wheeler, who recently presented the

Institute with the' Latimer Clark electrical library,

responded to "The Legatees of Franklin."

The inspection of the heavy engineering work in

New York city was reserved for Friday. Four op-

erating companies—the Manhattan Railway company,
the Metropolitan Street Railway company, the New
York Edison company and the Edison Electric Il-

luminating company of Brooklyn—joined in an

invitation to the members to become their guests

for the day and to inspect, under their joint super-

, the various railway and lighting stations that

embody the latest and best results of engineering

practice. The steamer Crystal Stream was char-

tered for the day and placed at the disposal of the

170 members and guests, who availed themselves

of ihc proffered hospitality. This formed a con-

venient means of transportation, as nearly all of the

principal plants arc on or near the water front.

Luncheon was served on board tin- boat.

The principal representatives of the various corn-

el after the interests of their gui

Manhattan Railway company—W. E. Baker, gen-
eral supcrir. ] (I. G. Stott, superintendent
of mo 1

Metropolitan Sti ray company—James G.
ginecr.

;.—Thomas E. Murray,
Brady, vice-president

; John
and C. W. V.

,n Illuminating company of Brooklyn—E. A.

tour of cry profitable

and foreign guests. Five

At the Bay Ridge plant are two Westinghouse en-

gines of 4,000-horsepower capacity, in process of
erection. One of these was sufficiently complete to

be running at slow speed. Here the generators are

Westinghouse machines, and the voltage is again

6,600. The station also contains one 2,500-horse-

power Mcintosh & Seymour engine, driving two
General Electric generators of the same voltage

as the Westinghouse machines.

On the trip down the Brooklyn water front the

boat ran into the Erie Basin and allowed the guests

to take a look at the new Lipton yacht, Shamrock
II., which is in dry dock preparing for the yacht

races next month.

At this point the party separated, some returning

to New York, and others going to Manhattan Beach
to spend the evening. For the pleasant and profitable

tour of the day the greatest credit is due to the four

companies mentioned above, which so willingly

opened their stations for the inspection of the party,

as well as provided so handsomely for their enter-

tainment and transportation during the day.

In addition to the foreign guests of the Institute

already mentioned, the following-named gentlemen
registered

:

C. P. Stcinmetz, Schenectady, N. Y.; H. E. Heath,
Windsor, Conn.; II. E. Dcy, New York; E. V. Bail-

lard, New York; VV. A. McClurg, Plainfield, N. J.

;

W. C Broadhurst, Brooklyn, N. Y.; F. S. Wood-
ward. Brooklyn, N. Y. ; I. W. Henry, New York;
W. If. Wiley, New York; F. B. Crocker, New York;
II. I:. Coho, New Y-.ik; I!. Hoffman, New York;
II. I'.. Shaw, Columbia, Mo.; I'. E. Bausch, St. Louis,
Mo.: I". A. Pattison, New York; D. Anderson, New
Orleans; A. I.. Rice, New York; A. Buys, Putnam
Grove, X. J.: Harry Alexander. Aslor Court, N. Y,

;

,'•". A. Schcfflcr, Glen Ridge, N. J.; B. Ayrcs, New Or-

leans, La. ; G. G. Grower, Anscnia, Conn. ; H. C.
Parker, New York; C. Stevens, Brooklyn; C. Child,
New York; William Maver, Jr., New York; F W
Roller, New York; O. T. Louis, New York; W. D.
Brown, New York ; R. N. Baylis. Englewood, N. J.

;

C. J. Goldmark, New York; Jos. Wetzler, New
York

; J. W. Lieb, Jr., New York ; W. H. Lanman,
New York; Edward Williams, Jr., New York;
C. O. Mailloux,. New York; Edward Caldwell,
Plainfield, N. J. ; E. C. Levy, Cincinnati ; L. E.
Bogen, Cincinnati ; O. F. Shepard, Cincinnati

;

Carl Hering, Philadelphia; F. E. Tyng, Cran-
ford, N. J.; J. Birjur, New York; J. Flem-
ing, Brookline, Mass.; W. H. Hale, Brook-
lyn; W. C. Andrews, New York; W. D. Weaver,
New York; G. H. Harris, Birmingham, Ala.; H. G.
Stott, New York; H. Miller, Elizabeth, N. J.; J.
W. Tantz, Cincinnati ; H. E. Mole, New York

;

A. A. Knudson, New York; H. H. Sinclair, Brook-
lyn; J. B. Entz, Philadelphia; A. B. Simpson, New
York; W. P. Schwabe, Carlsta.dt, N. J.; A. E.
Poirier, New York; G. A. Hamilton, Elizabeth,
N. J. ; C. I. Bogue, New York ; E. Mullin, New York

;

A. Taylor, New York; J. Leitch, New York; L.
Knox, New York; W. W. Leonard, Bronxville,
N. Y. ; J. P. Wintringham, New York; P. Delany,
South Orange, N. J.; D. Bennett, New York;
A. P. Jenks, New York; W. C. Gotshall,
New York; S. D. Collett, New York; C. W.
Holtzer, Boston; Miss Nettie Kennedy, Brook-
lyn; W. D. Bennett, New York; D. Barry,
Amherst, Mass.; D. F. Stakes, Philadelphia; W. L.
Hodges, Philadelphia; L. Duncan. New York; C.
W. Rice, New York : E. E. Ries, New York : P. A.
Bvrns, New York ; G. Frank, New York ; F. Bourne,
New York ; H. W. Blake New York ; F. J. Sprague,
New York; R. Lozier, New York; A. F. Ganz.
Hoboken, N. J.: A. Williams. New York; E. A.
Leslie, New York; James Wilkinson, Birmingham,
Ala.; E. H. Bennett. Bavonne, N. J.; E. R. Caxi-
droff, New York; E. B. Powell, New York; F. T.
Herzog, New York; W. E. Baker, New York; C.
Billberg. Elizabeth, N. J.; C. Blizard, Elizabeth.
N. J.; C. Doremus. New York; W. B. Spellmire.
New York; F: Saxelby, East Orange, N. J. C.

.
Albany, N. Y., August 18.—In spite of a mod-

erately heavy downpour of rain more than 100 mem-
bers of the Institute and their foreign guests went
aboard the steamboat Montauk this morning and
started on their trip for Albany, en route for Sche-
nectady, and the Buffalo Pan-American Exposition.
Nearly 30 ladies accompanied the party. Among
those on board were Charles P. Steinmetz, president
of the American Institute of Electrical Engineers,
Ralph W. Pope, secretary of the Institute, Dr. Carl
Hering, ex-president of the Institute, C. O. Mail-
loux, chairman of the committee on arrangements,
E. H. Mullin, chairman of the finance committee
of the Buffalo convention of the Institute; P. D.
Delany, Luther Stieringer, Horatio A. Foster and
others.

The delegation from the French Institute of Elec-
trical Engineers included Messrs. Janet (official

delegate), Marcel and Maurice Aubert, David Rous,
Bogde, Latour, Rowe and Debeauve. The English
electrical engineers present were Messrs. Denhan.
electrical engineer to the government of Cape Col-
ony; Cottam, Copper, McNaught, Pott, Gemlen and
Sawers. Professor Gellon of the University of Lou-
vain, Belgium, was also on board.

About midday the rain cleared off, and from West
Point onward the party had clear weather, which
made the visitors pronounce the Hudson River
scenery charming and delightful. The catering ar-
rangements were excellently managed, and the trip

as a whole was thoroughly enjoyable. Albany was
reached at 6 :4s p. m., and the party was taken to

the Hotel Teneyck by special trolley cars. Here
were met several members from New York, Boston
and Schenectady, including Messrs. S. S. Wheeler,
W. B. Potter and W. S. Barton, chairman of the re-

ception committee. To-morrow the party will leave

Albany at 8:30 by special train for Schenectady, and
will leave there for Buffalo in the afternoon, arriving

in Buffalo at 8 p. m. C.

[An account of the convention sessions in Buffalo
will be given in next week's issue of the Western
Electrician.]

Searchlight Photography.
Several interesting photographs have been made at

night by the light of the electric projector, and the ac-

companying illustration is a reproduction of a recent

example. In this case the source of light was an elec-

tric headlight on a locomotive of the Colorado Springs
and Cripple Creek District railroad, and the cutting so

distinctly illuminated is in the heart of the rugged
Rocky Mountain scenery, which is characteristic

of the locality. The negative was made by Mr.
Francis W. Lane, mechanical editor of the Railway
Age, in which journal the picture first appeared.
The exposure was made about 10 p. m. and was of

30 minutes' duration. The photograph was made
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entirely by the light of a Pylc electric headlight on

the locomotive and was not "touched up" in any

way.

The electric-headlight apparatus consists of an arc

lamp replacing the ordinary oil lamp in the head

light case, a small dynamo giving 22 amperes at ,14

volts and a small steam turbine, direct-connected,

t.i drive it. The generating unit is very compact and

is mounted on the locomotive boiler, from which it

obtains steam, between the headlight and the stack.

The speed is 1,800 revolutions per minute. A cir-

cuit leading to incandescent lamps in the cab is

also provided.

Wooden Fittings for Electrical Use.

By M. H. Johnson.

In the manufacture of white-cedar poles, yellow-

pine cross-arms, locust pins, oak pins and brackets,

moldings for electrical devices, stakes and wood
products in general for the telegraph and telephone

trade, there are a number of points worthy of ob-

< nation. In the modern shop in which wood prod-

ucts for electricians are prepared we find that one

of the essential points concerns the seasoning and

shrinkage of the woods. When the log is first cut,

the end presents the conditions shown in Fig. I.

Now the shrinkage in length is very little, as a rule,

and not much attention is devoted to it. The shrink-

age across the grain, however, is often quite definite,

and handlers of woods for the finer work in tele-

phone operations are compelled to take this shrink-

age into consideration. If the wood is for bending
into certain forms, or for use in the making of tele-

phone instruments, threaded portions or kindred

parts, the matter of warping and shrinking becomes
important.

As is known to experts, the shrinkage of the wood
is always greater toward the outside of the log.

War the center, or heart, the shrinkage is not very
perceptible. Thus, when a log is sawed through, as

in Fig. 2, the tendency of the shrinking fiber on the
• liter edges is to warp the boards as shown. There-
fore, in cutting logs, it is customary to cut in such
way as to follow the taper of the tree. A series

of marks are made for cutting the planks, and each
series is outside the heart, which assures equal

shrinkage for each of the boards in the respective
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series. This leaves the heart piece independent, and it

is represented in Fig. 3. The shrinkage to this piece

will be equal on all sides, and the piece can be tin

ished for effective service.

With reference to the bending of woods for elec-

trical uses, Fig. 4 shows a neat contrivance which
can be readily built. The stand (A) is a two inch
plank, about eight inches wide and 20 inches high.
li is secured b a base piece, a> shown, and to the
top is adjusted the rounded section (B). This
offers a good surface over which the piece to be
curved can be drawn by means of the strapped sec-

tion (O), (D). This section is a common steel

strap fitted with wood ends, in which iron eyes arc

placed for connecting with the ropes. The piece

to be bent is first prepared by steaming, and is then
adjusted in the strap, between ibe end blocks, and
then the ends are drawn down by means of turning
the cylinder (C) and winding up the ropes. After

bending the piece to the proper pattern, it is left in

po iti n aboul IS hours, until it is dried out and
the fiber 1 to the m -.-. position.

It may interest the reader to note the different

types of threads used in pins and other scrcw-
threadccl .vorl for id parts for electrical purp
In Fig hown the \ haped thread, with its

sharply pitched points, which is found in ervicc for

many purposes in metals, bul for wood
di n -I so effceth 1 >mi other forms of th

The fine edge, of the V-shapcd thread an
to be worn or broken off when cut in wood, and so

some of the makers adopt the square-thread plan.

as shown in Fig. 6. This type of thread
1 "in 1 rong and reliable, but it is blc in

all cases.

The English, so-called, firm of thread I Fig. 7) is
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employed on some of the wood pins and other
threaded work for telegraph and telephone work.
This pattern of thread has its disadvantages, as all

might suppose, but still it is useful. Probably the
most popular thread is the standard class, as shown
in Fig. 8. This design of thread is definite in its

form, and yet the edges of the threads arc free from
the sharp edges which are shown in the first form.
If one were to inspect the types of threads used by
makers of wood devices, he would find quite a large
proportion of the threaded pieces cut with threads
of the standard pattern.

Special types of fastening devices are found in

practical use by different linemen, and in Figs. 9 to

15 are shown several forms which may be useful.

In the first form we find that the linemen evidently
found it necessary to prevent the nut from working
ircc by inserting a pin (A) through the bolt. This
is due to the fact that in adjusting certain pans of
woodwork in exposed places, the shrinkage
wood may loosen the parts to such extent
free the nut and permit the nul to jar itself off

the bolt. Again, we find that the boll shaft is

times cut with a hole into which the pin or key
{ B) is inserted, as represented in Fig. 10. This pin
,-i course serves to retain the nut in place, even if

the nul 1- loose on the threads.

Quite an ingenious little method is shown in Fig.

11, in which the nut itself is hack-sawed through
near tin- top, so as in form a lip at (C),
cavitj reaches through 10 the side opposite the hole
in Ibe nul. Thus the nut can be adjusted on the
b,.lt. and then by means >f ibe little set screw in the
lip, held securely to the threads by closing
lip nn the threads

Sometimes the ring method shown in Fig. 12 is

suitable for holding mils in place. The ring i

cut with the same gauge of thread as used in the
nut. It is little smaller in diameter than the
and iv closed tightly Upon the bolt by pressure of

row (D),
Referring briefly to the adjusting of cross-arms,

the writer finds (hit 111.my of the arms sent out from
the manufacturing establishments are not properly
usi I For example, :

f one goes to a shop

nd different forms of cross-arms,
'

ets, etc., are made, he will DC
perior work. Samples of poles, wi '.,

neatly and firmly connected, will I.,-

the field and he will n
for certain

which are •

to fill up the spar,
, in Fig. 13

i^ that in time these pieces may I

result from the cross-arm dropping or getting
of line in some way.

In the sev ted where
;

arms, etc.. were made for telephone and telegraph
work. I found that specimens of joining
with holts were exhibited. !

sampli a most uniform and eff

appearance. Then I - me adjust-
ments in the field, and noticed that bolts of too long

were used. In one it:

the bolt was as long as that shown in Fig. 14, and
I lie workman had screwed the nut to the extent of
the threads and let it go at that, with lost moti
at (F).

Again, I noticed some forms of adjusting
arms like that shown in Fig. 15, in which long wire
nails were driver, at the proper angle to secure the
rounded surfaces together. In cases where these
r.ails were properly diivcn, a very secure fastening
resulted. But if the nails were driven at a wrong
angle, the arms usually freed themselves enough to
lose their alignment, making it necessarv to line
them again and strengthen the connection with more
nails, properly driven, or by putting a bolt through,
as I observed some of the linemen had done in one
case.

Products of the Electric Furnace.
In a small case that has position on a center aisle

in the Mines building at the Pan-American E-
tion there is shown a most interesting exhibit by
Mr. E. G. Acheson of Niagara Falls. This ex!
perhaps the most suggestive and instructive made
of the results attained at Niagara since the great
waterpower development, and it especially portrays
the wonderful possibilities of the electric furnace.
It has long been recognized that Mr. Acheson is

a leader in the study of the products of the electric
furnace, and in this individual exhibit, which he was
prevailed upon to make, he shows some of his im-
portant discoveries. The products displayed illus-
trate the various uses
of the electric furnace
for the attainment of
high temperatures, for

metallurgical purposes,
in synthetical opera-
tions, and in the pro-
duction of allotropic

modifications.

By a specimen of sil-

ica obtained by the con-
densation of that body
from a flame of burn-
ing silicon, the high
temperature obtained in

the electric furnace is

nicely illustrated, while examples of metallurgy-
are some aluminum and silicon, obtained In-

direct reduction of alumina and silica, respectively,
by carbon. A silicon-aluminum alloy is also in tlie

exhibit. The use of the electric furnace in svn-
thetical chemistry is well illustrated by a find
ored specimen of silicon carbide (carborund
which was made at Niagara Falls.
con was discovered in 189,1 by Mr. Acheson. who has
made it a valuable addition to the arts.
Another illustration of a synthetical product of

the electric furnace is shown in a small jat

laining aluminum carbide, which, was obtained by
Mr. Acheson by heating a suitable mixture of alumi-
num and carbon. This compound was described by

and. like calcium carl

y water, yielding, however methane, in-
f acetylene gas. Up ti sent time this

:.. has found no industrial application.
Principally interesting in Mr. Achcson's exhibit

are the specimens of graphite manufactured by him
in his Niagara Falls works, or. rather, in the" plant

ic Internal' npany.
This is another industry Mr. Acheson :

"s. and the
the most successful there. The business h:

wonderful prosperity, and Mr.
g his undivided attention to crap'

tion. The Acheson process of com
ntially. in ';

the amorphous carbon to a very high tcmpci
ntact with metallic vapors, the graphite n

tag from the Sueccssil

tion of carbides. By some tine graphite ps
niornhs, the formation of graphite from the

1 carbide is well illustrated. Th
obtained by heating that compound to such n high
temperature that

graphite, which prescrv

. .1 silicon - carbide CI

Graphite, as commercially manuf made
anthracite c

inn coke. The exhibit contains lint 1

h of these material
and also in the finished form, as grain!

powder.
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A press dispatch from St. Paul, Minn., states that

a system for the simultaneous transmission of tele-

graphic and telephonic messages has been invented

by C. H. Gaunt, of the Northern Pacific Railroad

company's telegraph department, and that it is the

intention of the company to adopt this new system.

Electrical men will recall that Van Rysselberghe,

of the Belgian telegraph service, invented a system

of working telephones on telegraph circuits, with-

out interfering with the telegraphic service, some
10 or 12 years ago. Van Rysselberghe's system is

ingenious and effective, and the American Telephone

and Telegraph company has used it for several years.

The information given in the despatches regarding

Mr. Gaunt's invention is meager and does not in-

dicate in what particular the new system differs

from the one now in use over thousands of miles of

wire. Webb, in the "Telephone Hand-book," says

:

"This [the Van Rysselberghe] system, while not

adapted for long-distance high-speed telegraphy, is

used very successfully in Europe on circuits of con-

siderable length. High-speed telegraphic transmis-

sion is not possible, because of the retarding effect

of the anti-induction appliances. Nevertheless, the

system is in many cases easily applicable, and, as it

obviously greatly increases the earning capacity of

a circuit, this is a strong point in its favor." The
newspapers say that Mr. Gaunt uses "an original

system of induction coils and condensers," and it

is possible, of course, that he has obviated the dif-

ficulties that Mr. Webb cites. If so. he has made
an important invention.

The demand for electrical power in and about Ni-

agara Falls seems easily to keep pace with the actual

development of that great waterpower. The demand
for power, just at present, seems to come princi-

pally from Buffalo.
1
The transmission lines to that

city are said to be capable of carrying 30,000 horse-

power, but at present only 20,000 horsepower is

transmitted, one-fourth of this latter amount being

used by the exposition. With the installation of new
generators at the power plant and the close of the

exposition, the full capacity of the lines will be

available for use in Buffalo, and from present indi-

cations it will all be utilized. Nearly 2,000 horse-

power alone will be taken by two large grain ele-

vators, and several smaller amounts have already

been contracted for.

At present the demand for Niagara power seems

to come from a large number of manufacturing plants

using comparatively small amounts of power at Buf-

falo, where excellent shipping facilities are available,

while locations at Niagara Falls will evidently con-

tinue to be preferred by large plants, like those of

an electrochemical nature, that require several thou-

sand horsepower of current, but which need to em-

ploy only comparatively few men, and which manu-

facture an output small in bulk. Further extension of

the Niagara Falls transmission system is improbable,

as the rates that have to be charged for Buffalo power

now closely approach the cost of steam-produced

power. With the completion of the new power house

on the American side of the Falls about 100,000 horse-

power will be available, and on the Canadian side

it is expected that the new plant being built there

will generate 25,000 horsepower at the outset, with

an ultimate capacity for 100,000 horsepower. Cer-

tainly with 200,000 or more electrical horsepower

in' use in the vicinity of Niagara Falls, that locality

will continue to hold its present position as the

greatest center of electrical waterpower develop-

ment.

Another hydro-electric power development of large

size is thai how 'under construction at Sault Ste.

Marie, on both the Michigan and Canadian sides.

An article giving a short accounl of thi improve

ippears elsewhere in this i uic, from which it

is seen that active work is now progressing on a

£0,000 horsepower development, which, as at Niag-

ara, will be used by electrochemical and other in-

dustrial establishments. It is interesting to note

that the same water which will turn the turbines of

the Sault Ste. Marie installation will, a few hundred

miles farther on, help to drive the still greater water-

power equipment at Niagara Falls.

The St. Louis World's Fair, or the Louisiana Pur-

chase Exposition, to use a more exact title, will not

be held until 1903, and perhaps not until a year or

two after that. But already prospectuses showing

the plan and scope of the exhibition have been

issued, and even now plans for special features, such

as a great glass building to house the electrical ex-

hibits, are under discussion. The official outline of

"Plan and Scope," which we have before us, is a

carefully written circular. Aside from the purposes

of a great general international exposition, the ex-

hibition "will present, in a special degree, and in

the most comprehensive manner, the history, the

resources and the development of the states and

territories lying within the boundaries of the Louis-

iana Purchase, showing what it was and what it is;

what it contained and produced in 1803; what it

contains and produces in 1903. It will make it plain

that the prophecy of 1803 has been more than ful-

filled, and show that a veritable empire now lies

between the Gulf of Mexico and Puget Sound,

within the limits of the territory Jefferson obtained

by the Louisiana Purchase." This is certainly a great

and worthy motive—the celebration of a momentous

event in the national history, not quite so important,

it is true, as the events commemorated by the Phila-

delphia and Chicago expositions, but nevertheless a

centenary of the very first rank and peculiarly appro-

priate to the substantial energy of St. Louis.

The motive being dignified and worthy, the execu-

tion promises to be commensurate. We have room
for but a few sentences from the prospectus : "It

will depart from the plan of all past expositions and

make life and movement its distinguishing and

marked characteristics. To this end it will aim

definitely at an exhibition of man as well as the

works of man ; at the presentation of manufacturing

industries in actual conduct as well as of the ma-

chines out of action; at the exhibition of processes

as well as of completed products. It will embody

and illustrate the latest and most advanced progress

in the employment of the energies of nature. It

will be up-to-date in the use of all new motive

forces, and be fully abreast with science in the

utilization of every novel invention or discovery that

has practical value. In order that the general plan

outlined for the Louisiana Purchase Exposition

may be fulfilled in its actual accomplishments, it

will exhibit the arts and industries, the methods and

processes of manufacture of the whole world; it will

gather the products of the soil, mine, forest and sea

from the whole earth. The progressiveness of the

exposition will be most especially manifest in the

manner and extent of its use of artificial light, both

for purposes of illuminating and as a means of

decoration. Electric lighting in the latest, most

striking and most effective form, as well as all

other new and efficient modes of illuminating, will

be so liberally eniployed that the exposition grounds

and buildings will blaze with light at night, and

their beauties successfully . rival the attractions of

daylight."

An ambitious programme is thus outlined, but

we do not doubt that it will be substantially car-

ried out and that the St. Louis World's Fair will

be truly great. So far as the 'electrical features are

concerned, we look for something to compare with

the corresponding department of the World's Col-

umbian Exposition, only ten years later and better.

In a recent interview in the Western Electrician

Mr. Edison said that he thought that St. Louis

would have a finer illumination than Buffalo—mean-

ing at the respective expositions, of course—espe-

cially if the architects allowed Mr. Sticringcr, the

expert in decorative lighting, to carry out his con-

ccptions. This will no doubt prove to be the fact;

and we think that we voice the sentiment of the

electrical fraternity of the whole West when we
wish the most abundant measure of success for

this and all other electrical features of the St. Louis

exposition.

But after St. Louis it will be well to call a halt,

for a decade ai least, to the holding "f expositions

in American cities; the scheme has been diligently

exploited and may easily be overdone.
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Spark, Space, Wireless, Etheric, Hert-
zian Wave or Cableless Tele-

graphy—Which?
By A. Frederick Collins.

The moot question relating to the applicability

hi the word "wireless" lo electrical communication

without intervening connecting wires has been again

brought np. It has recently been proposed to sub-

stitute the word "spark" for the offending one of

"wireless," since the latter is said to be misleading.

there being coils of wire at both transmitting and

receiving stations, wires high in the air and wires

deep in the ground. In a discussion following the

reading of Mr. W. H. I'rcece's paper on "Electric

Signaling Without Wires" before the Society of Arts

in 1894, Sir Richard Webster, then attorney-general

in the British cabinet, decided that the objection was

hypercritical, because it is ordinarily understood that

telegraphy by wire means over a wire, and without

M ires that there are no wires connecting the sending

with the receiving instrument. This sanction of one

so high in authority has been adhered to at least

in the popular mind. Tims it is that since 1894 the

term wireless telegraphy has conveyed, to all intents

and purposes, the meaning, i. e., the non-existence of

connecting wires.

This term is satisfying to the laity and generally

to the technician. The recent progress in transmis-

sion wihout connecting wires wherein a disruptive

discharge lakes place between the terminals of an

induction coil or other high-tension apparatus and

the emission of waves effected by creating a spark

has led to the suggestion that the word "spark" be

substituted for that of "wireless." "Spark teleg-

raphy" lias a crisp, fresh, crackling sound, and if

the spark method of wireless telegraphy was the only

one in existence, the change advocated would be

welcome indeed.

But there are at least three other separate and
distinct systems which use no spark, as, for instance,

ihe conductivity method, popularized by Lindsay,

Willoughby Smith and Morse, the magneto-induction

of Preece, the electrostatic of Collins, and possibly

some combinations of these. Should any of those

named become more generally used, it will at once

be seen how absurd the term "spark telegraphy"

would be when applied to them—even more absurd
than that of "wireless," although all of the systems

cited require wire,, and plenty of it, as in the former

case.

Another qualifying adjective proposed, and one
lhai is frequently used to designate the propagation
of electric or etheric waves through the earth or

through free air, is "space telegraphy." This sounds
well, but lacks that definite meaning sought so hard

by Ihe brainiest men in the electrical profession. The
wire telegraph is also a space-eliminating device, if

the element of time is taken into consideration, and
50 "space" is, not more explicit nor self-explanatory

than the word "wireless."

"Etheric-wave telegraphy" seems to approach more
marly the absolute meaning of the desired expres-

"sion, and is not open to the objection that spark
telegraphy is, namely, the inapplicability of the
1

1 rm t" the other and less-known systems, since elec-

tricity itself may be, in any form, a manifestation

of the ether,' but in view of the fallacy regarding the

etheric waves in the transmission of messages by
means of a disruptive discharge the term is seldom
used. Hertzian waves and those employed in spark

telegraphy are evidently not identical, and it is be-

stowing honors in the wrong direction to harbor the

term "Hertzian wave" in this relation.

One feature in common with all the various systems
of wireless telegraphy is their adaptability for marine
transmission of intelligence. Herein lies a thought.

Why not use the term "cableless telegraphy ?" None
of the systems yet devised have been employed to

advantage on land, the Guarini system excepted.

The idea of connecting the shore with a moving
ship by cable approaches the impossible, but to

transmit messages from ship to shore or vice versa

without a cable is a thing accomplished, and though
the system employed is not "wireless" it is "cable-

less" to a certainty.

But when we come to dry land, the old objections

arc again in force and the term "cableless" is in-

appropriate and useless. In the distant future when
all wire systems, both telegraph and telephone, have
liven superseded by the so-called wireless, there will

be no confusing qualifying adjectives, for there will

be no dual systems requiring qualification, and wire-

less telegraphy ami telephony will be spoken of as

simply telegraphy ami telephony. Should one recall

the old, out-of-date systems connected with miles

uf wire strung on unsightly poles, the word "wire"

will In' necessary to make clear the meaning.

The day will he a happy one when wire will be

relegated 10 the dead past, except in so far as it is

applicable lo wire-pulling politicians, and even then

ii may fall mi" inn le, fur without con-

necting tclcpl anil telegraph wires, there will

ii"i i" many franchises i" 1"-
\

monei i the world will !» the better for il

til then the various prefix* irk, spare, etheric

will be used

niuusly, and in this all will serve a purpi

It would In- difficult at ibis late dale lo eliminate

the word win less from tin vocabulary of the average

reader, cither lay or technical.

Utilizing the Sun's Energy. 1

By Roberi II. Thurston.

The rapid and rapidly increasing destruction of
our stores of mineral fuel must, sooner or later,

bring us to a point at which it will be no longer
possible io derive the power required, in the arts,

from that source.
'I hat period is likely to be ushered in before many

generations, and is, in fact, in some portions of the

world already presenting its preliminary symptoms

—

difficulty in nulling and increased price of the fuel

in the market as well as the expressed anxiety of
statesmen guarding the interests of the great man-
ufacturing districts of Europe.
The ultimate outcome must be the gradual ex-

tinction of our fuel supplies, and if no substitute can
be devised by the ingenuity of man, the compulsory
retreat of the civilized races into the tropics, and
even there, the interruption of the manufacturing
industries on ihe scale necessary to the maintenance
of civilized life as we know it to-day.

While it may be true, as has recently been esti-

mated, that the belt extending 30 degrees on either

side of the equator may be capable of sustaining

a population of 10,000 millions, over 10 times the

number now inhabiting that portion of the globe,

such a population will require correspondingly in-

creased power supplies, if it is to be a civilized pop-
ulation as we to-day define the word.
The available sources of power remaining are

wind and water power, and the utilization of the

energy of the direct rays of the sun. The last,

though apparently most universally available, has
hitherto been unused, while the indirect systems of
employment of the sun's energy have been very
extensively employed, the deduction being that the

former process presents elements of peculiar diffi-

culty.

Waterpower is, to date, the most available, and
the common substitute for the heat engine. When
the existing waterfalls are generally utilized, they

will go far toward meeting the needs of the race

in power production, and the coincident use of the

electric current for the distribution of energy from
its source is now making this element, of the prob-
lem far more promising of solution than previously.

Yet it is doubtful whether waterpower will suffice for

all the requirements of later generations, even though
the usual result of stimulated brain work, checking
of the growth of population, should hold down the
numbers of the human race to something like those

of the present lime.

Wind power, although even more generally dis-

tributed than waterpower, is subject to its own pe-

culiar disadvantages for our purposes, and, while
likely to come more and more into use for pur-
poses like that of raising water to higher levels,

and where steadiness and continuity of action are
not important, will probably be found in great part

unavailable for large powers or for ihe great ma-
jority of uses which commonly demand steadiness

of power and action.

Solar motors make available an immense quantity

of active energy by direct utilization. They are evi-

dently practicable in' the sense that there is no in-

herent mechanical difficulty in their construction and
operation. They are subject, however, to the same
defects of lack of steadiness of source of energy,
of need for provision for extensive and prolonged
storage, if to be generally employed, and to the
serious objection of large cost per unit of power
delivered. Whether this cost will be so great as

to balance the gain coming of free delivery to the

machine of the energy to be transformed can be
known only when we are driven lo the serious task

of providing substitutes for the beat engines.

Ericsson made a working steam engine deriving its

energy from the direct rays of the sun and proved
that cither steam or air could he employed in such
an engine as the working lluid. He also showed
what is ihe amount of power practically derivable
from the sun's rays through Ibis method of utiliza-

tion of the heat of Ihe sun.

Later testimony, so far as it goes, confirms his

statements, ami the mechanical possibility is beyond
question that, in future centuries, when our fuels

are gone, we may largely utilize ihe sun's energy in

Ibis manner. Bui il may yet he found that this

threatened exhaustion of our fuel supplies is not

the only, or perhaps even the first, limit likely

se! to the progress of the world of humanity on our
globe. The exhaust'. mi of our iron ores, like our
platinum deposits, the mingling with the air of the
products of combustion of our fuels while they still

last, the pollution of "ur water supplies, and many
other possible obstacles to progress and growth, will

have their effects, individual ami combined, at

most" serious problems are quite likely lo he found
at an earlier date than that of the loss of our fuels:

1. A portion of a recent article in Casstar's MaKBline. Prof.
Thurston is director ot Sib-try Collin. ;it Col nil University.

tied danger already up
I his generation :

'he list, although

d thus:

cm of gathering and

io find, next, a method of tr

thus collected into mechanical
a method of storing, for later use,
obtained during pi

sunless periods.
The problem will he solved only when

thus perfected is so designed and c

In- able to provide power for industrial pur]
cheaply thai a business profit can be made tbt
its use.

Electrical Power Development at Sault
Ste. Marie.

The story of the immense electrical and indu
development at Sault Ste. Marie is an inter

one. In 1887 a local company was organized, in the
Canadian Sault, to develop the waterpower. hut the
enterprising men who undertook the project soon
exhausted all their means, and, failing to enlist the
support of outside capital, sought financial assistance
from the town in 1889. The ratepayers of the
by popular vote, decided to assume the liabilil

the embarrassed company and take over the partially
completed power canal. The work was vigoi
prosecuted, but it was a more expensive undertaking
ihan had been calculated upon, and the little com-
munity became burdened with a bonded debt of $263,-
000 before the work was completed. In the winter
of 1894 one of Ihe canal banks gave way, and $6,000.
which had been placed in the bank as a sinking fund
for the debentures, had to be utilized to repair the
breach.

It was shortly after this calamity that Francis H.
Clergue and a number of American capitalists be-
gan a prospecting tour in Canada to ascertain what
opportunities there existed for hydraulic develop-
ment along the waterways extending from La',

perior to the sea. This Bangor lawyer saw in Lake
Superior an immense water supply and at the Sault
the place for harnessing its power. The Lake Su-
perior Power company was organized, and a bargain
was struck by which the town of Sault Ste. Marie
sold its white elephant for $253,000. The company
decided to increase the capacity from 5,000 to 20,-

000 horsepower, the original intention being to lease
the power to manufacturers, but being disappointed
in the applications for power, and before the work
of construction was completed, the company decided
to establish industries itself to utilize the power. Its

projects were on a vast scale, and to-day sue:
assured to all the undertaking of the Clergue syndi-
cate. Pulp mills, a ferro-nickel plant, a Bessemer
steel plant, rolling mills and other gigantic enter-
prises are in operation, or in course of construction,
the latest project being the establishment of one
of the largest flour mills on the continent, having
a capacity of about 4,000 barrels a day. The number
of men now employed in construction and operation
is about 5,000; the workmen required to operate
the works now under construction will number
3,000 more, and the projected works will empl
additional force of 2.000 men.
The aim of the Lake Superior Power company, in

the first place, was to dispose of 20,000
but in a very short lime much more than that amount
will be required by the various industrial establish-
ments that have been evolved at the Canadian Sault.

Active work will soon begin on the new
|

"ii the Canadian side, referred to above, which will
furnish 50,000 horsepower additional. The

|

canal is 2.300 feet long and cos: al

new canal will be upward of 5.000 feet long, will

cost about Sj.joo.ooo and will take about tw.
to construct. Until this new power can
pleted, 10,000 horsepower will be borrowed from
the power canal on the Michigan side of the river,

which has a capacity of 40,000 horsepower and is

ted 10 be in operation next January. 1"

maindcr of the power produced on the Michigan
side will be devoted to electrochemical proil

The Michigan Lake Superior Power coir.

canal is two miles long, has a width of 200 fi

a depth of 22 feel. It will c

will furnish 10,000 horsepower less than
new canal on the Canadian -

I owners were afraid that the in

. 1 water through the power canals
level oi Lake Superior. To prevent this ha
ing. a great dam. 2,000 feet long, will be
10 stn lie head 0:' - This
dam will consist of stone piers, with ir

for controlling ihe level of the «
is now under construction, and il

it will be finished early duri
N'i water will be admitted I

canal until this control of the »..

The contract for the second watci

the Lake Superior Power company,
Marie. Ont„ is liki

win of

the present power canal, and will

feet deep and 150 feel wide. Tin

include 500.000 cubic yar

yards of earth. The In 3

included in the spec
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DEVELOPMENT OF THE TELEPHONE FIELD.
Train Dispatching by Telephone.

At a recent meeting of the Pacific Coast Railway
Club, one of the questions in the question-box was,

"Can the Telephone be Safely Used for Dispatching

Trains?" A number of railroad officials replied to

the question and from their answers the following

abstract is taken:

W. W. Slater, signal engineer of the Southern
Pacific company, was of the opinion that a modern-
equipped telephone service, consisting of the latest-

in-proved instruments and an overhead metallic line,

properly transposed to kill induction or interference

from foreign currents, has some advantages over a

telegraph line. He stated that it does not require

any adjustment, and works as well in wet weather

as in dry, while on the other hand, a telegraph in-

strument needs constant attention to keep it ad-

justed to the various changes of weather, caused

by rain, fog, and "dry." The telephone will work
frequently with lines down, whereas in similar cases,

the telegraph would be entirely disabled. Some ad-

vantages of the telephone over the telegraph, as used

for the dispatching of trains, are said to be as

follows

:

A message or train order can be transmitted di-

rectly to the train conductor, who, after repeating

it back; the dispatcher is thus certain that the men
it to the engineer, or the engineer may repeat the

order back to the dispatcher, or, as is done in some
cases, separate telephone booths are provided at

stations so that the conductor and engineer can

each receive and write out the order and each repeat

it back, the dispatcher is thus certain that the men
most concerned in the order have not only receievd

it, but understand it.

Mr. Slater believed that there is no reason why
the standard rules for the movement of trains by

telegraphic orders should not be used with some
slight alterations for moving trains by telephonic

orders, and he stated that trains can be reported

from stations as well by one method as by the other.

In conclusion, he was of the opinion that the use

of the telephone, in the present state of the "art,"

is restricted to short roads and branches, and roads

witli an irregular or slow-speed train service, such

as coal and lumber roads.

T. R. Jones, assistant superintendent of the South-

ern Pacific, believed that a system of dispatching

by the use of a telephone block method can be de-

veloped that would be safer and cause less delay

to trains than the present cumbersome, double-order

system. He had found the telephone a valuable

auxiliary to the telegraph, and stated that he could

give a train the right of road, and get it started, by
means of a telephone order, in less than half a

minute. One cause of delay in telegraphic orders

is the practice of including a number of movements
in a single order ; the man receiving such an order

is likely to be slow in getting a clear understanding
of it. Mr. Jones believed that the movement of

trains by telephone orders should always be done
through signals and not by written orders. The
only order ever given should be one directing the

train to move from one block signal station to an-

other. In other words, the way to get the full bene-

fit of telephone communication is to employ the

block system for safety and then use the telephone

for convenience and celerity. In this way time can

be saved, and the delays and uncertainties connected
with the handling of long, dimly written and com-
plicated telegraphic orders are done away with.

That the telephone could be safely used for dis-

patching trains on short suburban lines, was the

statement made by W. H. Norton. He said that he

had often moved trains on suburban lines by tele-

phone, in cases of disabled engines and cars, and
I that during a severe storm last winter, when

all his telegraph wires were down, he moved trains

b>' telephone from a number of stations between
Oakland and Port Costa, Cal. The greatest trouble
that he could see in giving orders by telephone
would be in case of giving an order simultaneously
to half a dozen or more trains, which is frequently
necessary; and in that case it might cause delay and
confusion, especially if they should be far on the
main line. It would also be necessarv to have a
special manifold paper and cards, etc.. for the copy-
ing of telephonic orders, which should be repeated
and handled in the form of the standard code rules.

A letter was quoted from A. E. Smith, chief train

her of the New York. New Haven and Hart-
ford railroad saying that on his road orders had

:it by telephone onlv in great emergencies, as
it was believed that indistinct articulation would be

tivc element of danger.
It is stated that the Nevada County Narrow

Gauge Railroad company is going to mil up a tele-

phone line throughout the length of its road, from
Colfax. Cal.. 21 miles. There will

all stations and also in the homes
'rain men.

The city of Sheboygan. Wis., will r

tip to for a telephone franchise.

cordancc with a resolution adopted by the City Coun-
August 5th. The bids must state wh;

r what
ill be paid the city annually

John
F. An Sheboygan, will n

Telephone News from the Northwest.
The W. P. Vietch telephone line at Galesville,

Wis., with toll lines covering 75 miles, has been sold
to the Arcadia Telephone company of Arcadia, Wis.
Work has been begun on a farmers' telephone

line in Beulah township, Hanson County, S. D.
Nineteen farm houses will be connected.
The La Crosse (Wis.) Telephone company plans

to build a line to Eagle Bluff, a summer resort near
that city.

Work .has been started at Crookston, Minn., re-

building the local telephone exchange.
C. L. King, in charge of the exchange at Harvey,

N. D., of the North Dakota Telephone and Elec-
trical company, refuses to turn the system over to
C. E. Leslie, who bought the line from the receiver.
King says that he built the exchange at Harvey and
the line between Harvey and Fessenden with private
funds, and when the North Dakota Telephone and
Electrical company was organized .he did not turn
the line over to that company. Suit will be insti-

tuted to settle the matter.
It is reported that the Marathon County Tele-

phone company of Wausau, Wis., will sell its sys-
tem to the new Wisconsin River Telephone com-
pany.
A local exchange will be installed for Bismarck,

N. D., at once by E. S. Allen.
The Edgerton Telephone company .has been granted

admission to Luverne, Minn.
The Winona Telephone company has been granted

permission to establish toll stations at various points
in Rochester, Minn. This will increase the competi-
tion for business between Rochester and Winona,
Minn., by the Bell and Winona Telephone companies.
The Twin City Telephone company will have a

complete switchboard exhibit at the Minnesota Sta'te

Fair in working order. There will be numerous
instruments on the grounds and a connection with
either St. Paul or Minneapolis can be had for five

cents.

The Forman Telephone company has begun work
installing a local exchange for Hankinson, N. D.
The Park Rapids and Eastern Telephone company

has built a line from Park Rapids, Minn., east.

The local telephone company at Brainerd, Minn.,
has agreed to reduce residence connections to $1 a

month, if the application of the Iron Range Tele-
phone company for a franchise there is refused.

The latter proposed rates of $1 for residences and
$2 for business houses. The home company claimed
there would not be sufficient income on the basis

of $2 a month for business connections.

Three linemen of the Wisconsin Telephone com-
pany at Racine, Wis., were arrested on a charge of

stealing 2,000 pounds of copper wire. One confessed
and implicated three others. The wire was recov-

ered.

The Iowa Telephone company, in defending a case

at Des Moines, Iowa, for ejecting its poles and wires

from the streets, asserts that its work as a toll-

message transmitter makes it a telegraph, rather

than a telephone, company, and as such it is under
the laws governing telegraph companies.
A telephone line is completed from North Branch

to Adair, Iowa.

J. S. McGroarty was recently granted a franchise

for a telephone exchange in Seattle, Wash., and
deposited $3,500 as a guarantee that he would con-

struct the system. He later sold his franchise to

another company," which also wanted to install a

system in Seattle, and then applied to the council

for a return of his forfeit money. He held that the

work started by his assigns was sufficient to cover

the purpose of the deposit, and that he was entitled

to a refund of the money. The council concluded
to hold the money subject to forfeit.

The St. Maries Townsite and Improvement com-
pany has been granted a franchise for a line along

the St. Maries River from St. Maries, Idaho, to

Santa. Work will be started on the system at once.

There will be another line along the St. Joe River
to St. Joe and Gordon.
The auditor of state for Iowa has sent out a

statement of the assessment of telephone companies
by counties. In Polk County the Iowa Telephone
company is assessed on a basis of $36 a mile, while
the Mutual Telephone company is assessed at $1,-

116.42 per mile.

E. A. Seeley has filed an acceptance of the fran-

chise for a local exchange tendered by the council
of Tacoma, Wash.
The Nebraska Telephone company has arranged

for the extension of a telephone line between Palmer
and Loup City. Neb., intersecting the Grand Island-
Ord branch at St. Paul. Neb. This will make a

switch station of the St. Paul exchange office.

The Home Telephone company of Papillion, Neb.,
ha been incorporated, with a capital of $50,000.
The Mutual Telephone company of Afton. Iowa,

ha! been incorporated, with a capital stock of $5,000.

A company has been formed and materials ordered
for i.li.. construction of a local exchange for Bridgc-
ivater, S. I). R.

Indiana Telephone Items.

The State Board of lax Commissioners was kept
unu ually busy during last week listening to protests
against assessments made againsl telephone companies
and pleat for reductions. The Home Telephone

of Richmond, represented by its president,

P. J. Freeman, contended that, by comparison with
telephone properties in Anderson and Elkhart, its
plant had been assessed too high. R. E. Niven, a
Thorntown banker, and president of the Thorntown
Telephone company, which was assessed last year
at $1,000, and this year at $1,500, appeared for the
company and said that the increased assessment was
a grievous error. He asserted that his company's
income had been less this year than last, while its

expenses have increased. He said the company is

handicapped by a co-operative telephone company
formed by a number of farmers in the county, and
that the latter company fights the Thorntown com-
pany because the city company is owned by business
men. Charles M. Zion, vice-president of the Leb-
anon Telephone company, made a plea almost identi-
cal with that of Mr. Niven, including the competi-
tion with a farmers' co-operative telephone company.
Written protests were read by the managers of the
Otterbein and Monon Telephone companies, who
failed to have representatives present. S. P. Sheerin,
vice-president and manager of the New Telephone
company, and the New Long-distance Telephone
company, urged that the assessments of his compa-
nies ought not to be more than $20,000, in view of
the bitter competition they have and of the expensive
improvements which they must frequently install.

A. G. Lupton represented the Indiana Tele-
phone company of Hartford City and its recently-

acquired property, the Marion Telephone company,
and said that the Marion plant is in poor physical
condition and will have to be practically replaced by
a new one at considerable expense. He insisted that
the net earnings of the companies were comparatively
insignificant. C. E. Mills, representing the Jasper-
County Telephone company, said the company .had
made several errors in filling out its tax return, and
if these were corrected the company's income would
be materially reduced, and asked that the board
cut down the assessment accordingly. The Prairie
Telephone company of Brookston was represented
by its secretary, J. L. Boardman, who said that this
property was acquired from the Jasper County Long-
distance Telephone company and that it ought not
to be assessed any higher than it was last year.
The assessment fixed by the tax board is $8,100, but
Mr. Boardman insisted that the figure ought not
to be more than $4,500. The Western Union Tele-
graph company made an earnest plea for a reduction
of the $62 a mile assessed against it by the board.
It holds that the assessment is fully 50 per cent, too
high.

There is a fair prospect of a war between the local

telephone company and the Bell telephone company
at Franklin. Public sentiment seems to be against
the Bell company, which has a long-time franchise,
but has contented itself with operating a single pay
station. The local company is affiliated with the New
Telephone company of Indianapolis, and is making
a strong fight to protect its territory.

Last May the Town Board of Whiteland granted
the Strickler local telephone company a franchise
to use certain streets and alleys, and maintain a local

telephone exchange. The public station was opened
and a switchboard was put in, but for some cause
the local subscribers were not supplied with tele-

phones. During the last week the Central Union
Telephone company swooped down on the town with
a crowd of solicitors on a gorgeus tally-ho, drawn
by four horses with polished trappings. A heavy
wagon followed, laden with tools, men and tele-

phones, together with a complete switchboard. The
company had not asked the town for a franchise.

When the Town Board found the Central Union
employes digging pole holes the marshal and citizens

filled up the holes as fast as they were opened.
Finally the town marshal was called off, leaving the
advantage with the Central Union, although the
trouble is not yet officially settled. F.

Ohio Telephone Notes.

The Mutual Home Telephone company of Mantua,
Ohio, has been incorporated for the purpose of con-
structing a plant in that place. The capital stock is

placed at $10,000.

The Western Electric company of Chicago has
filed a petition in the United States court at Colum-
bus, asking that the Citizens' Telephone company,
Henry A. Lanman and Frank L. Beam, be enjoined
from using and distributing a certain signal appara-
tus, which, it is claimed, is an infringement on patents
owned by the plaintiff.

The Central Union Telephone company has in-

stalled two new sections of switchboard at Spring-
field to handle the ten-party line service which is

being installed in the outskirts of the city at $1 a
month, and three new sections have also been in-

stalled for exclusive long-distance work. Other
improvements are making under the direction of
Manager Miller in order to make a good fight

against the Independent company, which will soon
begin the construction of a system there.
The Clyde Telephone company of Clyde, -Ohio,

has filed notice wilh the secretary of stale of an in-

n .1 e of capital slock front $10,000 to $40,000.
The Citizens' Telephone company of Delaware

lias increased its capital slock from $40,000 to $60,-
000.

The Centra] Lhiion Telephone company will move
its offices al Marion to the Evans block, where the
rooms are being remodeled for il. The operators'
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i ..ill be enlarged and three new sections of

switchboard put 'in.

The Home Telephone company's plant at Spring-

field will est about $200,000 and it is thought thai

11 will be in operation with 1,500 telephones the

first of the year.

The Painesville Telephone company, Painesvillc,

has tiled notice with the secretary of state that the

capital stock of the company has been increased from

$20,000 to $75,000.

The Youngstown Telephone company has applied

for a franchise in Hubbard and presented a petition

signed by a number of prominent business men.

The Stark County Telephone company of Can-
ton lias increased its capital slock from $100,000 to

$500,000. This company is building a fine plant.

The [nter-Ocean Telephone and Telegraph com-

I
my and the Consolidated Telephone company have

opened offices in the Electric building. Cleveland,

and have put in a force of experts in the different

The accounting department is in the hands
it R. R. Glass,

A number of Cleveland. Warren and Youngstown
men have secured an option on the system of the

Columbia Telephone company, Portland. Oregon.
flu- Marion County Telephone company. Marion,

has asked the probate court to grant a franchise for

the erection of a system in that town. It is asserted

that the city council has been negligent in the con-

iidcration of the ordinance introduced some months

A 1 system from Russcll-

ville, Ala., 1 1 uscuml ' * is now in

1 ipci al ; in, and a local m is being ii

Russellville. W. F. Osman is man
\ deal has been arranged between the representa-

tives R hmond (Va.) Telephone company
and S. C. Piatt, I ..itch-

board and Suppl) company of Chicago, for a new
switchboard of 5,600 capacity, and also for new tele-

phoni 5. Mniiit $50,000 lid involved in

the deal The system will be operated by com-
mon battery. L.

An Exchange for Use and Exhibition.

1 he recent rapid growth of the Independent tele-

phone movement throughout the United Stales has

called forth the best of engineering ability and high-

grade construction in the preparation of apparatus

and the design of large systems. Representative of

the high grade of engineering developed is a tele-

phone plant recently installed by the Kellogg Switch-

board and Supply company in its own factory' in

Chicago. This exchange, which is illustrated in the

accompanying pictures, serves not only as an inter-

communicating system for the different offices and
departments about the company's factory, but also

as an exhibit of its latest exchange equipment.

The telephone switchboard of the exchange con-

rack upon which
neak-currcnt and lightning-am

is manufactured under

materially fr

in that the hcating-up pr<

the resistance of a coil

behind the

frame, and behind the latter

The [lower plant consist: of jj

, and duplicate charging and ringing macl

The latter may be seen on
wall, while the battery is located in a

the right of the machines. In the n catcd
the power board, which
slate, mounted in an iron frame; this i

with Weston ammeters and voltmeter:, under and
overload circuit-breakers, starting boxes, rheostat

and the necessary' switches.

The company has used in its fact

latest and most advanced form of cirr

large installations, in order to be able to show the

system in actual operation. The design and
manship of everything connected with the

Of the best, and the exhibit as a whole is well worth

a visit. This is the type of board which the com-
is building f <r Philadelphia and

The Central Union has reduced its rates at Barnes-
ville from $60 to $12 per year for residences. A new
company has just begun operations.
The Jefferson & Warren Telephone company will

build a line from North Bloomfield to Warren.
Tin- Huron County and New Washington tele-

phone companies have been consolidated. The
principal office will be at Bellevue. O. M. C.

Southern Telephone Notes.

The Southern Bell Telephone company litis started
work on a new system in Rome, Ga. A new ex-
change ami tin entirely new line of telephones will

he installed. Old telephones will be replaced bj the
metallic, long-distance instruments. About $30,000
will be expended. The new exbange building will

bi completed within a few days.
two new long-distance lines are being consti

in Eastern North Carolina, "in- from Morehead City
to (Joldsboro, the other from Henderson to New
Hern.
The South Carolina Long distance Telephone com-

pany, Columbia, S. C. has now reached 23 towns
throughout the state where subscribers numbering
1.505 have been secured. The company Started 1

nt

with the purpose of connecting Columbia with
the principal cities of the state. Extensions will be

made to other towns.
About $8,000 will be expended by the Standard

Telephone company, Atlanta, < ia . for extensive

changes and an overhauling of the entire system.

.All apparatus now on the switchboard will be dis*-

carded for new.

FACTORY EXCHANGE FOR USE AND EXHIBITION.

sists of one section of three operators' positions of

1 he company's major relay board. But one oper-

ator's position is equipped at present. This position

contains line lamps and jacks for 100 subscribers

and is equipped with 15 cord circuits, operating with

a double-lamp system of supervision. A' the pres-

ent time abi til 90 telephones are in use throughout

the factory, and the service 1* very rapid and re-

liable.

The switchboard section 1- constructed of angle

iron and the frame is completely enclosed with ma-
hogany, the woodwork having a dull finish. The
line lamps and answering jacks are mounted in al-

tcrnate strips, as is customary in boards of tins type,

thus bringing the location <<i each jack immediately

above the corresponding line lamp ["he combined

ringing and listening key and the two supervisory

lamps which constitute part of each COrd circuit are

placed in the key shelf, directly in front of the pair

mi' cords to which they correspond.

'fhe relays controlling the supervisory signals arc

mounted on a rack, attached to the rear of tin

frame. The hue and em "tt relays, however, are

located in tt relay rack si h from tin- board itself.

Each relay, whether line cut-off or supervisory, is

provided with an individual shell of drawn steel,

screw-threaded and adapted to screw n to the

mounting plate '^i the relay, thus completely enclos-

ing ii and rendering 'i dustproof.

fo the right, in the foreground of the general

cities. The circuits are such that itacts

are rcqured in both answering and multiple spring

act permits the reduction in ;'-

such an extent that the company is

build a straight multipled switchboard
of 12.000 lines' capacity.

During a conversation each subscriber has under
his control, by means of the switi

instrument, one of the two supervisory lamps
ciatcd with the pair of cords which is

in the connection. When the receiver i> ft'i thi

the lamp is lighted, ami vice versa. As before

ncction is made his line is under control of his

the subscriber, under all possible lil

enabled to signal the central

It will appear from the above that when th<

crator has plugged into the jack of the -

called for and has rung him up. the lam:
bis line 'ights up and remains lighted until

moves his iclep'i r from tit.

operator thus having a visual indicati

the call has been answered.
certain the fact is avoided. When
lamps are lighted ir knows del

IkuIi subscribers have bung up an
ncction. If II im-
mediately, he removes bis switch In

lashing" his

Hires make for rapidity and ace.

required for a given numb
system in which a



WESTERN ELECTRICIAN August 24, 1901

Plan Proposed for Raising Money for
the Central Union.

A meeting, to consider plans for raising money
to extend tlie company's lines, was held by the di-

rectors of the Central Union Telephone company
in Chicago on August 16th. After the meeting the

following statement was given out

:

"The question of financing the Central Union Tele-

phone company was discussed, and it was the opin-

ion of the directors that the money necessary for the

present rapid development of the company's prop-
erty should be secured by reducing the present issue

of capital stock one-half, and then increasing the

capital stock so reduced, 100 per cent., which will

bring into the treasury substantially $3,500,000 in

cash. Immediate steps will be taken to bring the

matter before the stockholders for the necessary
action on their part."

Inasmuch as the directors representing the Bell

interests control the majority of the stock the an-

nouncement of the plan by the board of directors is

looked upon as a surety of its enforcement. The
outstanding stock of the company amounts to $6,-

962,100, and by reducing this amount by half the

capitalization would be made $3,481,050. By increas-

ing the reduced amount 100 per cent., and issuing

the new stock at par, the sale of the new shares
would amount to $3,481,050, which is about as much
as President Sabin declares is necessary to put the

property on a dividend-earning basis. By this method,
the capitalization will not be increased beyond the

present amount outstanding.

Illinois Telephone and Telegraph Com-
pany's Affairs.

It is .announced that the Illinois Telephone and
Telegraph company of Chicago has completed all

arrangements for funds to carry on the work of

constructing and installing its plant. A mortgage
has been recorded to secure an issue of $5,000,000

five per cent. 30-year gold bonds, the Equitable

Trust company being the trustee. Of the total is-

sue of $5,000,000 $3,000,000 of bonds have been issued

and sold. The balance of $2,000,000 will be held in

the treasury for future improvements. The entire

capital stock of the company, amounting to $5,000,000.

will be deposited for a period of two years under a

voting trust agreement.
The new interests which have entered the com-

pany by the purchase of the bonds will be officially

represented in its management and the board of

directors. A. G. Wheeler continues in his position

of president of the company. J. B. Russell, head
of the house that bought the bonds, becomes a di-

rector. C. D. Simpson of Scranton, Pa., has been
elected vice-president, and H. H. Brady, Jr., also

of that city, is treasurer. C. B. Eddy of Alamogordo.
N. M., president of the El Paso and Northeastern
Railroad company, is one of the new directors. Ed-
win W. Gearheart of Scranton has been made secre-

tary and also a director.

It is stated that the work of constructing the plant

will be pushed vigorously from now on, and that

an endeavor will be made to have 15.000 telephones

in operation in the downtown district by next spring.

Sleepy New Jersey.

Mayor Eox of Morristown, N. J., recently had oc-

casion at night to call up a doctor by telephone, but

being unable to get "Central," he went out and sent

a policeman to see what was the matter with the

operators. The policeman looked through a window
and saw all the employes asleep on the floor, and all

the banging he could do didn't wake them. He in-

formed Manager Pope of the telephone company, and
Mr. Pope went to the office and dismissed the entire

force.

TELEPHONE MEN.
P. S. Wheeler of Duluth, Minn., has been made

manager of the Crookston (Minn.) office of the Iron
Range Telephone company.

George H. Miller has become manager of the

Southeastern Telephone company of La Crosse, Wis.,
which operates toll lines to West Salem.

W. B. Woodbury has been made general con-
tracting agent of the Federal Telephone company
of Cleveland, Ohio. He is now at work at Can-
ton. Ohio.

F. R. Mcficrty. the well-known telephone expert
of the Western Electric company, Chicago, started
last week upon a European tour of two months'
duration.

F. C. Milligan, formerly manager of the Wiscon-
sin Telephone company's office at Ashland. Wis.,
has been appointed to a position with the Chicago

-.hone company.

Mark Johnson, lately a telephone engineer with
the Western Electric company, has accepted a simi-

lar position with the Kellogg Switchboard and Sup-
ply company of Chirr

Frederick P. Fish, pre n Tele
phone and Telegraph company, has been elected a
director of the C I phone company

ng the late Alex: I ranc.

P. McGahan. manager of the Central Union
at Frcmon:. been made assistant to

Superintendent (Ohio) V. D. Greene and will

hi-, hcadqu; I olumbus.

The Cincinnati Situation.

The matter of securing an Independent telephone

system for Cincinnati has been under consideration

for several months, and Cincinnati papers have been

guessing at the manner in which the Independents

are to gain a foothold in that city. At first it was
asserted that the United States Telephone company
was making overtures for the purchase of the Bell

interests there, which are almost entirely in the

hands of local people, but this has been denied.

Then it was said that the company would operate

under an old charter granted E. L. Harper, but this

story has received no substantiation. Cincinnati has

but 10,000 telephones in use, while there are over

22.000 in Cleveland and 8,000 in Columbus, the latter

a much smaller city. It is said that the business men
of Cincinnati are anxious to have an Independent

system, as almost every city of any size within a

radius of a hundred miles has two systems, the Bell

and the Independent. As a result Cincinnati busi-

ness men are placed at a disadvantage with the users

of the Independent telephones. A meeting of the

Independent men was held in Cleveland a few days

ago and it is said that the matter was fully discussed,

but nothing was given out that can be construed

into a plan of reaching the Queen City.

Long-distance Subterranean Telephon-
ing in England.

The English postal authorities have decided to

utilize the subterranean telegraph cable wdiich was
recently laid between London and Birmingham, a

distance of 113 miles, for telephonic, as well as
telegraphic purposes. This distance is believed to

mark the limit of underground telephoning with the

existing apparatus, says the Scientific American. The
postal authorities have been petitioned by several

of the leading provincial towns, such as Liverpool,

to connect their cities with London by a direct sub-
terranean cable, but their requests have been re-

fused, until a method of transmitting underground
telephonic messages over long distances is found.
A reliable telephone system is gradually being pro-
vided throughout the whole of the United Kingdom
by the British Postoffice, which is using for this

purpose the telegraph wires. Parliament recently

authorized the appropriation of $10,000,000 for the
purpose of extending the government's telephone
service. A large portion of this sum, however, is

being expended upon the London telephone system,
which will, it is expected, be partly in operation in

the fall of this year. The competition between the
government and municipal telephone systems on one
side and the National Telephone company on the
other side, is very sharp.

GENERAL TELEPHONE NEWS.
The Central Union Telephone company is instal-

ling a new office at Canton, III.

Work on the new exchange of the Chicago Tele-
phone company has been begun at Oak Park. The
building will cost $15,000.

The capital stock of the La Salle and Marshall
County Telephone company of Rutland, 111., has been
increased from $5,000 to $10,000.

The Oceana Telephone company of Hart, Mich.,

has sold to the Pere Marquette Telephone company
of Ludington, Mich., that portion of its telephone
property located in Mason County.

The Forest City Telephone company has been in-

corporated at Forest City, N. C, with a capital stock

of $10,000. J. N. Moore, C. R. Simmons, W. W.
Pool, D. E. Young and others are the incorporators.

The Brazoria County Telephone company has been
incorporated at Columbia, Texas, to operate a sys-

tem from Columbia to Rosenberg and Richmond.
T. L. Smith, R. B. Loggins and J. E. Duff are the

incorporators.

On August 1st the Chicago Telephone company
had a list inside the city limits of 33,147 telephones

in working order, and it is reported that the monthly
statements of the company show an increase of from
1,500 to 2,000 telephones a month.

The Virgilina Telephone company has recently

been organized at Virgilina, Va., for the purpose of

constructing a telephone system connecting all the

various mines of the district with Virgilina and the

long-distance lines. Equipment is wanted, and Dr.
I D. Drewry of Virgilina may be addressed.

A company has been chartered at McKinney,
Texas, with a capital stock of $10,000, for the pur-

pose of operating a telephone system in Collin, Den-
ton, Grayson, Wise, Cooke, Tarrant, Dallas, Hunt,
Fannin, Ellis, Kaufman. Rockwall, Jack, Parker.

Palo Pinto, Johnson, Hill and Navarro counties.

The Straus Bros.' telephone lines of Indiana, men-
tioned in a recent issue of the Western Electrician

;i having been completed July 251I1, close a gap in

the Independent field, giving Indianapolis connection
copper lines to the northern cities of the state.

The construction of the line's was commenced late last

fall at Milford, Ind.. a point 15 miles north of War-
saw. The line is first-class, having one circuit of

No. 10 copper wire and one of No. 10 iron wire.

On the Ionization of Atmospheric Air.'

By C. T. R. Wilson.

Part I.

The present communication contains an account
of some of the results of investigations undertaken
for the Meteorological Council, with the object of
throwing light on the phenomena of atmospheric
electricity.

In a paper containing an account of the results
arrived at during the earlier stages of the investi-
gation, I described the behavior of positively and
negatively charged ions as nuclei on which water
vapor may condense.
The question whether free ions are likely to occur

under such conditions as would make these experi-
mental results applicable to the explanation of at-
mospheric phenomena was left undecided in that
paper.- My first experiments on condensation phe-
nomena had, it is true, proved that in ordinary dust-
free, moist air a very few nuclei are always present
requiring, in order that water should condense upon
them, exactly the same degree of supersaturation
as the nuclei produced in enormously greater num-
bers by Roentgen rays, and I concluded that they
are identical with them in nature and that they
are probably ions. While however, later experi-
ments proved that the nuclei formed by Roentgen
or uranium rays can be removed by- an electric field

and are, therefore, ions; similar experiments made
with the nuclei which occur in the absence of ion-
izing radiation led to negative results. In the light

of facts brought forward in the present paper, I

should now feel disposed to attribute the negative
character of the results in the latter case to the small
number of nuclei present.

2

Subsequently to the publication of the work on
the behavior of ions as condensation nuclei, Elster
and Geitel showed that an electrified conductor ex-
posed in the open air or in a room lost its charge
by leakage through the air. and that the- facts con-
cerning this conduction of electricity through the
air are most readily explained on the supposition
that positively and negatively charged ions are pres-
ent in the atmosphere. The question where and
how these ions are produced remained, however,
undetermined ; it would, therefore, be incorrect to
assume their properties, and in particular their be-
havior as condensation nuclei to be necessarily iden-
tical with those of freshly produced ions ; the car-
riers of the charge might consist of much more con-
siderable aggregates of matter than those attached
to the ions with which the condensation experiments
had been concerned. Moreover so long as the source
and conditions of production of these ions remained
undetermined, one could not assume their presence in

the regions of the atmosphere where supersaturation
might be expected to occur.

Before going further afield in search of possible
sources of ionization of the atmospheric air, it

seemed advisable to make further attempts to de-
termine whether a certain degree of ionization might
not be a normal property of air, in spite of the some-
what ambiguous results given by the condensation
experiments to which I have referred.

After much time had been spent in attempts to

devise some satisfactory method of obtaining a con-
tinuous production of drops from the supersaturated
condition, I abandoned the condensation method and
resolved to try the purely electrical method of de-
tecting ionization. Attacked from this side, the
problem resolves itself into the question : Does an
insulated charged conductor suspended within a

closed vessel containing dust-free air lose its charge
otherwise than through its supports when its poten-
tial is well below that required to cause luminous
discharges ?

Several investigators, from the time of Coulomb
onward, have believed that there is a loss of elec-

tricity from a charged body suspended in air in a
closed vessel in addition to what can be accounted
for by leakage through the supports. In recent years,
however, the generally accepted view seems to have
been that such leakage through the air is to be at-

tributed to the convection of the charge by dust
particles.

The experiments were begun in July, 1900, and
immediately led to positive results. A summary of
the principal conclusions then arrived at was given
in a preliminary note "On the Leakage of Electric-

ity Through Dust-free Air" read before the Cam-
bridge Philosophical Society on November 26th. Al-
most simultaneously a paper by Geitel appeared in

the Physikalische Zeitschrift on the same subject, in

which identical conclusions were arrived at in spite

of great differences in the methods employed.
The following are the results included in the pre-

liminary note, which I read:
1. If a charged conductor be suspended in a vessel

containing dust-free air, there is a continual leakage
of electricity from the conductor through the air.

2. The leakage takes place in the dark at the same
rate as in the diffuse daylight.

3. The rate of leak is the same for positive as
for negative charges.

4. The quantity lost per second is the same when
the initial potential is 120 volts as when it is 210
volts.

5. The rate of leak is approximately proportional
lo the pressure.

6. The loss of charge per second is such as would

1. From tt|e proceediORB of the Royal Society of Iingland.

?.. Tin similar results obtained with nuclei produced in air
exposed to ultraviolet lifilit require, however, some otlur ex-
planation.
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result from the production of about 20 ions of cither

sign in each cubic centimeter per second in air at

atmospheric pressure

Of these conclusions, the first four were also ar-

rival at by 1 icitel

As Ccitcl has pointed out, Matteuci as early as

1850 had arrived at the conclusion that the rate of

los of electricity is independent of the 1
ntial.

II, had also noticed the decrease in the leakage as

the pressure lowered.

The volume of air used in my experiments was

email less than 500 cubic centimeters in every case.

many of the measurements being made with a ves el

containing only 163 cubic centimeters, rhis made

ii much more easy to insure the freedom of the air

from dust particles. Geitel worked with volumes

amounting to about 30 liters; his observations show

the interesting phenomenon of a gradual increase ot

the conductivity of the air in the vessel toward a

limiting value, which was only attained when the

air bad been standing in the vessel for several days.

This as Geitel points out, is to be explained by the

gi adual settling of the dust particles, the conductivity

Sf 1 he air being greatest when there are no dust

particles present to entangle the ions.
.

The principal difficulty in the way of obtaining a

decisive answer to the question whether any leakage

of ciectricity takes place through dust-free air is the

fact that one is so liable to be misled by the leakage

due to the insulating support. As will be seen from

th< description which follows, this source of uncer-

1 linty was entirely eliminated in the method which

l' adopted. It had, moreover, the advantage of re-

ducing to the smallest possible value the capacity

,1 the conducting system in which any loss of charge

is measured by the fall of potential

The conducting system, from which any leakage

is to be detected and measured, consists solely of a

narrow metal strip (with a narrow gold leaf at-

tached to indicate the potential), fixed by means of

-1 small bead of sulphur to a conducting rod which

is maintained at a constant potential equal to the

initial potential of the gold leaf and strip. With

lii is arrangement, if any continuous fall of potential

i- indicated by the gold leaf it can only be due to

leakage through the air; any conduction by way of

the sulphur head can only be in such a direction

as to cause the leakage through the air to be under-

estimated.

In the form of apparatus used in all the later ex-

periments the gold leaf and thin brass strip to

which it was attached were placed within a thin-

glass bulb of 163 cubic centimeters' capacity, the

inner surface of the bulb being coated with a layer

of silver so thin that the gold leaf could readily be

seen through the silvered glass. The upper end of

the strip had a narrow prolongation, by means of

which it was attached by a sulphur bead of about

i« u millimeters in diameter to the lower end of the

brass supporting rod. The latter passed axially

through the neck of the bulb, its lower end just

reaching to the point where the neck joined the bulb.

The interior of the neck of the bulb was thickly

silvered to secure efficient electrical connection be-

tween the thin-silver coating of the inside of the

bulb and a platinum wire sealed through the side

of the tube. The platinum wire was connected to

the earthed terminal of a condenser consisting of

zinc plates embedded in sulphur, the other terminal

,if the condenser being connected to the brass sup-

porting rid and maintaining it at a nearly constant

potential. An Exner electroscope connected to the

same terminal of the condenser was used to test

1 lie constancy of the potential, and any loss could

From time to time be made up by contact with a

rubbed ebonite rod or a miniature electrophorus.

Both the gold leaf of which the motion served

to measure the leakage, which was the subject of

investigation, and that of the Exner electrometer

were read by means of microscopes provided witli

evepiece micrometers.
'To give the leaking system an initial potential

equal to that of the supporting rod momentary elec-

trical connection between them was made by means
of a magnetic contact-maker. This consisted of

a line steel wire fixed to the supporting rod near

its upper end and extending just below the sulphur

bead, where it was bent into a loop surrounding the

prolongation of the brass strip which carried the

gold leaf. A magnet brought near the outside of the

tube attracted the wire until the loop came in con-

tact witli the brass and brought it into electrical

communication with the supporting rod. This op-

eration was repeated every time the potential of

1 lie leaking system had fallen so far that the gold

leaf approached the lower end of the scale. The po-

tential of the supporting rod was not allowed to vary

by more than a very few volts, and before each

reading of the potential of the leaking system was
always brought to within a fraction of a volt of its

initial value: the Exner electroscope served to indi-

cate when this was the case. The initial difference

of potential used in most of the experiments

amounted to about 200 volts.

To determine the fall in potential corresponding
lo ,1 movement of the gold leaf through one scale

division, a series of Clark cells was inserted between
ilie condenser and ils earth connection, and the num-
ber of scale divisions through which the gold leaf

moved on reversing the Clark cells was determined;
contact between the leaking system ami ils support-

ing rod being, of course, made before and after the

reversal. The scale values of the Exner electrometer
wen- determined similarly.

In the apparatus now described, a movement of

tie gold leaf of the leaking system through
scale division corresponded to a fall of potential

ranging from 0.50 volt at the top of the micrometer
ill 60 volt at the bottom of the scale.

Any imperfection in the insulating power of the

sulphur bead will, as we have seen, tend to givi

low a value for the leakage. The error thus intro-

duced was, however, found 10 be negligible, for the
1 fall of potential of the leaking system

sensibly the same when its potential was equal to thai

of the supporting rod as toward the close of an
experiment when this difference was greatest.

The apparatus used in the earlier experiments
differed in some respects from that which has just

been described. The vessel was of brass, in the

form of a short cylinder, six centimeters long and
five centimeters in radius, the flat ends being ver-

tical, each being provided with a rectangular win-
dow, closed by a glass plate, so that the position
"i the gold leaf might be read. A purely mechanical
contact-maker was used instead of the magnetic one.

With the voltage usually employed, a movement of
the gold leaf over one scale division corresponded
lo a change of potential of 0.36 volt.

With this apparatus filled with air at atmospheric
pressure (whether this had been filtered or had
merely been allowed to stand for some hours in

the apparatus), a continuous fall of potential of
about 4.0 volts per hour occurred, showing no
tendency to diminish even after many weeks. Con-
tact had to be made with the supporting rod (kept,

as described, at constant potential by means of the
condenser), about once in 12 hours, to prevent the
image of the gold leaf from going off the scale of
the microscope.
Although care had been taken to avoid bringing

the apparatus, during or after its construction, into
any room where radio-active substances had been
used, it was considered desirable to repeat
the experiments elsewhere than in the Cavendish
laboratory (where contamination by such substances
might be feared), and with pure country air in the
apparatus. Experiments were therefore carried out
ai Peebles during the month of September, but with
the same results as before obtained.
The rate of leakage was the same during the night

as during the day. and was not diminished by com-
pletely darkening the room in which the experiments
were carried out. It is plainly, therefore, not due
to the action of light.

[ To be concluded ]

London Underground Railroad Situation.

At the semi-annual meeting of the District Under-
ground Railway company on August 16th, J. S.

Forbes, the chairman, announced that Mr. . Yerkes
was at that time at Budapest to investigate the
Ganz electric-railway system on behalf of the com-
pany. Mr. Forbes announced his own resignation
and the selection of Mr. Yerkes' attorney. Robert
W. Peck, to fill the chairmanship. The "electrifica-

tion" of the London roads has now, according to
some of the accounts, telegraphed to the Lmited
States, developed into a contest between Charles T.
Yerkes and George Westinghouse for the control
of either or both the District or Metropolitan under-
ground systems, and Mr. Westinghouse, it is re-

ported, is now on .his way to New York in conse-
quence of one of the many shifting phases of the
situation. It is said in London that Mr. Westing-
house, although not known to be a large stock-
bolder of the Metropolitan road has the confidence
of the managers and has suggested schemes for the

equipment and enlargement of the road that took

the fancy of the managers to a greater degree than
did those proposed by Mr. Yerkes.

Space Telegraphy on the Atlantic Coast.

Successful transmission of wireless messages from
(he incoming steamship Lucania to the station at

Siasconsct. Nantucket Island, Mass.. was carried

on for two hours and a half during the evening of

August 16th. The station at Siasconsct is a per-

manent one. and steamers equipped with wireless-

telegraph apparatus can send and receive messages
for 12 hours after leaving New York, or for an

pnual length of time before arriving at that port.

The transmission of the messages from Siasconsct
io New York is rather difficult. The messages must
he telephoned from Siasconsct to the town of Nan
tucket, and then over a government wire lo Mada
lit-t. thence. 17 miles by telegranh over a _•

nieni cable to Tuekernuck. on Martha's Vinevard,
From there the messages are forwarded 10 Gavhcad.
thence hv cable to Pasquc Island, to Tarpaulin
Ciove. then to Pen m,,' on the heel of Cine C"d
From there thev are forwarded to the transfer

station to Wood's Hole md then over the main
lard to Boston or X, w York,

Snociualmie Plant to Be Increase';
25,000 Horsepower.

The SnoquaJmii

and Taeoma. Wa

aluminum win- cable, which will m
the capacity of the Snoqualmie tran

Coincident with this, the enlargcn

crating station at the head works of the compai
now under way, and an additional ; . .51 be

installed, having 50 per cent, more capacity than the

ne. This penstock will feed three

each one of which will drive a dircct-conr,

Westinghouse 5,000-horscpower generator. The un-
derground cavity will be extended eastward about

150 feet, to accommodate the increase. Cor
have been let also for terminal sub-station strui

in Taeoma and Seattle, which will be occupied and
in use about January 1st. The present quartet

distribution purposes are rented premises.

Mr. Charles H. Baker, president of the con

who has charge of the engineering and construction

work, estimates that this increase of capacity will

he available in about 10 months. The Snoqualmie
plant, when this increase is made, will have a ca-

pacity of 25.000 horsepower, and will therefore be

one of the largest waterpower plants in the United

States. All the electric street cars, all the municipal

and domestic lighting, flour mills, machine shops

and industries where electric motors arc employed
in Seattle and Taeoma are run by the Snoqualmie
plant, and an effort is now being made to induce

the company to extend its lines to Everett, Wash.,
to handle the paper mill and smelter there and to

improve the local lighting service.

Important if True.

Press dispatches state thai Nikola Tesla has re

ccived word thai the apparatus lie has devised for

ih<' transmission of electric energy is completed.
Three stations have been arranged for on the other
side of the Atlantic, ii is s;ii,|—one in Portugal,
one in France and one in Germany. Mr. Tesla
, xpccls thai l>> the end of September all the mechan-
ism for the transatlantic rill he in position,

A $20,000,000 Assessment.
By recent action of the board of assess;

Chicago, the five elevated railroads, including the
Union Loop, which operates in the downtown dis-

trict, have been assessed S20,850,ooo on their personal
property. This action is based on the decision of
the assessors that they hold the power to assess ele-

vated roads as well as surface roads. The valua-

tions cover all personalty of the companies—rolling

stock, power stations, metal structures, etc. In

former years the valuations of these properties were
made by the State Board of Equalization. The
Board of Review has still to pass on the action

of the assessors. The total valuation is divided as

follows : Metropolitan West Side Elevated Rail-

road company, $6,750,000: Northwestern Elevated
Railroad company. $5,100,000: South Side Elevated
Railroad company. $4,000,000: Lake Street Elevated
Railroad company. $3,000,000: LT

nion Elevated Rail-

road company, $2.000.000 ; total. $20,850,000.

The British Pacific Cable.

The British House of Commons voted the sum of

£2,000,000 for the construction of the Pacific cable

which is to connect Canada with Australia. At the

same time a proclamation was issued at Ottawa,
Ont, by the governor-general, by which Canada be-

comes responsible for its share of the cost, which
will be five-eighteenths of the total amount. The
British government will advance the cost of the

cable and incidentals. The contract with the Tele-
graph Construction and Maintenance company of

London calls for the completion of the cable by
January 1. '10,03. The cable will be 7.145 nautical

miles, or about 8.220 statute miles, in length. It will

he laid from Vancouver, B. C. to Norfolk Island

:

from 1 he island there will be branches to Australia

and New Zealand. The decision of experts is that

during the first year of its operation there will be

a deficit of $60,000, of which amount Canada's share-

will he $16,666.

American Street Railway Association.

The entertainment committee of the Ami
Si reel Railway association has dec
vide any spec iinmcnt whatever for tl

tlemen in attendance upon the convention, w'

10 he held at Madison Square Garden. New
city, on October oth. 10th and nth. The commi

ts will he limited to th<

providing such encrtainment for the three

days. No theater parly or general reception will be

given this year. It was divided 10 open
lion hall to the public on all the three

convention, except during the morning and after-

noon of Thursday. October 10th. which II

aside as exhibitors' daw A charge of 51

he made to the public for admission A
he held it the hotel on the til s: morning for the

ladies, and automobiles will he provide'

use on one day. Oilier forms of entertainment for

the ladies are undi ition.

rding to consular reports from Japan, the

electric street ears which are in

constantly filled and are so well patroni-ed hv the

ig classes that the wealfhici ' em-

ploy the iiurikish

lines have been projected at Tokyo an,! at Yokohama.
1

'.. has not been bt
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CORRESPONDENCE.
New York Notes.

New York, August 17.—A meeting of the Rapid

Transit Commission was held on Thursday. About
the only thing accomplished was the approval of

Contractor McDonald's July requisition for $800,000.

The payments which have been made for tunnel

work up to the present month are as follows : For
the year 1900—August, $265,000; September, $187,-

000; October, $346,000; November, $359,000, and De-
cember, $528,000. For 1901—January, $564,000 ; Feb-

ruary, $572,000; March, $773,000; April, $977,000;

May, $805,000; June, $863,000, and July, $800,000;

total, $7,067,000.

A great deal of grumbling is going on among the

workers on the rapid-transit subway. Things are

not going as they think they should, and, according

to a delegate of the rock drillers, the members of

his union may strike again. The delegate asserts

that the agreement signed after the general strike is

not being lived up to by the contractors.

It is reported that the American Elevated Railway
company has increased its capital stock from $100,000

to $5,000,000 for the purpose of building an elevated-

railroad system in New York city connecting the pro-

posed bridge across the North River at Twenty-third

street with the New York Central and Hudson River

railroad. It is stated that the company is plan-

ning a new form of electrical transportation. Ac-
cording to press reports, it is a cigar-shaped car, run-

ning upon a central rail on an elevated structure.

The electric current is carried by the outer rails, on
the outside of the structure. These connect to the

car by clamp wheels and also bind to the track in

such a manner that accidents are said to be impos-

sible. The promoters of the project assert that by

this system, a speed of 200 miles an hour can be ob-

tained at about one-fourth the cost of the present

method. Wall Street does not take the scheme seri-

ously.

The residence of Professor Michael I. Pupin at

Yonkers was broken into last Monday and ransacked

from top to bottom. The police are inclined to be-

lieve that the thieves were not after booty, but were
searching for the drawings or some clue to the elec-

trical inventions upon which Professor Pupin is en-

gaged. He and his family were in Connecticut at

the time of the burglary, the house being closed for

the summer. The conclusion arrived at by the police

was caused by the fact that a case of jewelry and
considerable silverware and other articles easily dis-

posed of, were untouched, nothing being taken. Pro-
fessor Pupin came home, as soon as he heard of the

robbery, to see what was missing. After an exam-
ination of the house he stated that nothing was gone.

All of his papers, drawings and data, he says, are

in a safe-deposit vault in this city.

The electric service on the elevated roads of the

Brooklyn Rapid Transit company is to be resumed
on September 1st.

Three suits have been begun in the United States

Circuit Court against the Lorain S.teel company,
Henry G. Evans, its agent in this city, and Mr. Evans
individually. The complainants are the General Elec-

tric company of Schenectady and the Thomson-
Houston Electric company. The' suits are for in-

fringements of patents alleged to be owned by the

complainants. The General Electric company owns
the patent for an arc-rupturing device granted to

Elmer A. Sperry in October, 1894, and a patent for

electric brakes, granted to William B. Potter in

January, 1895. An alleged infringement of a patent

for electric motors, granted to Francis O. P.lackwell

in June, 1899, is the base of the Thomson-Houston
Electric company's complaint.

New England News
Boston, August 16.—The Massachusetts railroad

commissioners have issued an order by which the
Middleboro, Wareham and Buzzard's Bay Street
Railway company is authorized to operate a railway
between the towns of Middleboro and Rock, a dis-

tance of five miles.

Boston ship agents and marine underwriters are
discussing the question of establishing a wireless-
telegraph station at Cape Race, N. F., whence sig-

nals can be sent to steamers approaching that dan-
gerous coast, where many vessels have been lost.

At a hearing in Upton, last week, the majority
-': 4'-o people voted against granting a fran-

chise to the Milford and Upton Electric Railway
company, but later the selectmen of the town decided
to grant it on the conditions that the company dc-

-5.000 when it begins construction and that

the road be in running order by January 1st. The
company will use the tracks of the old Grafton and

1 railroad and its line will 1"- opt

Milford. Holliston and Framingham Street
Railway company. The granting of the franchise

posed.
It is stated that if the Van Choatc Electric com

pany can get out of the hands of the receiver, a syn-
capitalizc the

company and (lev

The railroad commi ed an order
authorizing the Lynn ai Railroad company

the stock, amounting to
,'ivcm-

Thc company :

r additional car equipment at
'

in the construction and equipment of its railway.

The commissioners have also authorized an in-

crease of $65,000 in the capital stock of the Milford,
Attleboro and Woonsoeket Street Railway company,
the proceeds to be used for construction and equip-
ment and the establishment of a pleasure resort.

The Providence and Fall River Street Railway
company has been granted permission to reduce its

capital from $200,000 to $165,000.

At the regular annual meeting of the Boston Elec-
tric Light company on August 13th, the following-
named gentlemen were elected to succeed the old
board of directors: C. L. Edgar, W. C. Baylies,
T. Jefferson Coolidge, Jr., George Dexter, C. Minot
Weld, Henry B. Cabot, Edward B. Maltby, Isaac T.
Burr, and Everett W. Burdett. The six first-named
represent the Edison Electric Illuminating company
of Boston, and the three last-named were president,
vice-president and treasurer respectively of the Bos-
ton Electric Light company. This practically com-
pletes the consolidation of the two companies under
the name of the Edison Electric Illuminating com-
pany. Mr. Burdett was elected treasurer and clerk
of the Boston company, and will be retained as
counsel by the Edison company. Over 29,000 of the
30,000 shares of Boston Electric Light company's
stock have been exchanged for stock of the Edison
company.

In the United States Circuit Court on August
14th on petition of the American Loan and Trust
company, Judge Lowell entered a decree of fore-
closure against the Norfolk Southern Street Railway
company. The defendant gave a mortgage for $125,-

000 in favor of the petitioner as trustee. The date
for the sale of the property has not been set.

Partially owing to the possibilities for higher rates
of speed, Connecticut street-railway companies pre-

fer to build their lines over private property, but
owners are asking such exorbitant prices for their

land that the Connecticut Railway and Lighting com-
pany may build in the highway. General Manager
Sewell says that land in the Naugatuck Valley, be-
tween Ansonia and Seymour, cannot be bought for

less than three times its normal value and that the
company does not propose to pay such prices.

Owners of property along the line of the Boston
elevated railway filed 10 suits for damages in the

Superior Court on August 14th. In five suits the

damages aggregate $68,000. The petitioners in the
others leave the amount of damages to the jury.

Two banks are among the petitioners. B.

Southern Developments.
Charlotte, N. C, August 17.—A new road, to be

operated by electricity, is contemplated from Annis-
ton to Montgomery, Ala. It is understood that J.

W. Watts, president of the Montgomery Northern
railway, may purchase the charter of the old Annis-
ton and Montgomery railroad for his company.
The stockholders of the Dahlonega and Gaines-

ville electric railway have increased their $600,000
bond issue to $750,090. The company has secured
Dunlap Shoals, near Gainesville, Ga., and the citi-

zens uf Gainesville will be asked to take $15,000
stock in the local electric-railway system.
The Steel Cities Railway company, represented

by R. F. Hanneman, has secured a franchise at Bes-
semer, Ala., to operate an electric line. The object
of the company is to construct a line from Bessemer
to Ensley, Ala.
The National Automatic Fire Alarm company has

applied for a charter. The company has a capital

stock of $25,000. The principal place of business

will be in Atlanta, Ga. The petition states that the
company desires to establish an electric fire-alarm

system, also to manufacture electric equipments for

telegraph or telephone, and to deal in machinery
necessary to such business.

The Charleston and Kanawha Valley Power and
Railway company of Charleston, \V. Va., has been
chartered, with $500,000 capital. The company pro-
poses to build an interurban electric railway. The
corporators are Howard T. Goodwin, John W. Co-
burn, C. M. Coburn of Philadelphia, E. D. R. Sut-
ton of Wilmington, Del., and T. J. Carmack of
Charleston.

A. E. Thornton and others have filed application

at Atlanta, Ga., for an injunction to restrain Jos.

S. Sheer and others from building a dam across

the Chattahoochee River. This is regarded as the

opening fight between the two corporations, which
have been formed to build electric power plants

on the Chattahoochee River, in the vicinity of At-
lanta. L.

Notes from Old Mexico.

Austin, Texas, August 16.—The project of con-
structing an electric street-railway system in the

rit;,' nf Leon, Mexico, has been revived by J. B. Ford,
.111 American electrical engineer, who will apply to

the municipal and stale governments for. concessions

for the proposed enterprise. Leon is a large manu-
facturing point, and it is Mr. Ford's plan to have
the road carry both freight and passenger

Carlos [dissman, a well-known German electrical

engineer, who has been in Mexico for some time.

died a few days ago at Mcrida, Yucatan, of yellow

fever, lb- was in charge of the work of installing

[1 Icctri< light j tern of that city at the time of

Icatli.

'lb.' City Council of the Citv of Mexico has ap
granted by 1 he M"e cican gov-

1 to I' Garcia and Diaz Rugama for the

con truction and operation of an extensive street

;. system in that city. It is reported, on re-

liable authority, that A. E. Stilwell of Kansas City
and associates have purchased the concession from
Messrs. Garcia and Rugama, and that the formal
transfer will take place as soon as certain conditions
are carried out by the original concessionaires. It

is said that it is the purpose of Mr. Stilwell and
associates to operate this road in connection with
the Hidalgo Northern railroad, which they recently
purchased. One of the terms under which the con-
cession is granted is that the new road shall not
run on any of the streets at present occupied by the
electric lines of the Federal District Street Railway
company. It will be to a large extent a suburban
system, connecting with many of the manufactories
and lines of steam railway, and will be used for both
freight and passenger business. There are 2lk miles
of street railway already built and in operation that
are embraced in this concession. This completed
portion runs from Nonoalco to Tacuba. Mr. Stil-
well, who proposes to enter the street-railway field

of the City of Mexico on an extensive scale, is the
builder of the Kansas City, Pittsburg and Gulf
railroad, now the Kansas City Southern, which runs
from Kansas City, Mo., to Port Arthur, Texas.

W. D. H.

From the Buckeye State.

Columbus, Ohio, August 17.—The Everett-Moore
syndicate has paid to the Toledo people $2,000,000
to bind the deal of $9,000,000 for the lighting and
traction interests, made some time ago. It is said
the syndicate will now turn its attention to the pro-
posed combination of the Cleveland roads.
The Mendelbaum-Pomeroy syndicate has become

interested in the Columbus, Delaware and Marion
Electric Railway company, which was promoted by
the Messrs. Simons of Columbus. The trouble be-
tween this company and the Columbus, Delaware
and Northern road at Delaware has not yet been
sgttled.

The Cleveland and Southern Electric Railway
company has given a bond of $1,000,000 to the Cleve-
land Trust company to insure an issue of 20-year
five per cent, bonds. The line will enter Cleveland
over the Cleveland, Elyria and Western tracks,
which are owned by the Mendelbaum-Pomeroy syn-
dicate.

There is talk of the establishment of a large power
plant near Cuyahoga Falls, to be operated by water-
power, and furnish power and light throughout the
section about that point.

The Everett-Moore syndicate has purchased a line

of road between Kalamazoo and Battle Creek, Mich.
It is 28 miles long, and was owned by the Railways
Company General of Philadelphia. The purchase
price was $ioS.O0O. This forms a connecting link

between two other systems owned by the syndicate.
The Dayton and Troy Traction company has been

granted a new franchise over the public highway
from Dayton to the county line.

Ray S. Blinn has accepted the position of super-
intendent of construction of the Scioto Valley Trac-
tion company. Work is progressing on the lines of
this company, both in the direction of Lancaster and
Chillicothe. The contracts were all awarded some
time ago.
The Bowling Green Light, Heat and Power com-

pany has absorbed the plant of the Citizens' Elec-
tric Light and Power company of Bowling Green.
The new company will furnish power for two rail-

roads, light the city and also furnish heat from a
steam-heating plant.

The Everett-Moore syndicate has purchased the
light plant at Sandusky. It is rumored that a deal
is in progress for the Cedar Point pleasure resort

in that city, also.

Thomas L. Childs will ask the canal commission-
ers for a franchise on the banks of the Ohio Canal,
from Cleveland to Portsmouth. He will, if this is

granted, organize a company to build a road from
Cleveland to Akron, and later on through to Ports-
mouth.
Judge Wickham has refused to grant an injunction

against the Columbus, Delaware and Marion Trac-
tion company, and has declared the action of the
county commissioners granting a franchise valid.

The stockholders of the Toledo, Columbus, Spring-
field and Cincinnati Railway company met at Toledo
Wednesday and elected a board of direotors, which
was organized as follows : President and general
manager, Ellis Bartholomew: first vice-president, C.

H. Wells: second vice-president, A. F. McCormick;
secretary, I. N. Covault: treasurer, William P. Hes-
ton

;
general counsel, Claude Wyant. A portion of

the road between Columbus and Lima is under con-
struction.

George T. Bishop and others of Cleveland have
purchased the proposed electric road between Grand
Rapids and Kalamazoo, Mich., from Arthur D. Pros-
ser.

The power house of the Columbus, London and
Springfield road is ready for operation and a portion

of the road will be put into active use as soon as the

'sirs are received.

The Franklin county commissioners have granted

the Columbus, Delaware ami Northern Railroad

company a franchise from Worthington north to the

county line.

It is reportpd that the Cincinnati Traction com.
pany is contemplating the purchase of new winter

cars for its system nf roads.

I he Columbus. Worthington and Clintonville Rail-

way company has been enjoined from transferring

it: property to the Columbus. Delaware and North-
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cm Railway company. John G Webb, a stockholder

of this company and the Columbus, London and

Springfield road, filed the petition. It is a continua-

tion of the fight for a n ut to Marion.

Peter Schwab of Hamilton is arranging in build

an electric road from Richmond, End., to Gas City.

It is to be a continuation of a road In bi

Cincinnati to Richmond. 0. M. C.

Information from Indiana.

Indianapolis, August 19.—The Richmond, Union

City and Portland Intcrurban company lias filed

articles of incorporation with the secretary of slate.

ill. capital stock being placed at $50,000. The de-

clared purpose is to btuld an electric line from Rich-

mond north to Portland, via Union City. The di-

rectors are, for the most part, Union City men. but

two of the principal stockholders are New York
men,
The Hoard of Public Safety of Indianapolis thought

1; had ovi rcome the objection to the interurban lines

in blockading traffic in the wholesale streets (by

drays loading freight and express into and unload-

in- from the interurban cars) by assigning a less-

traveled street to the companies for that purpose.

But 1 lie steam-railroad companies still protest that

the freight cars of the electric lines cannot stand in

a public street for the purpose of receiving and dis-

charging freight without being shown discrimination.

It is doubtless the purpose of the steam roads to

force the interurban roads to establish and main-

tain .1 freight yard and depot.

The Indianapolis Street Railway company made
its final appeal to the State Board of Tax Commis-

tiers for a reduction in the assessment of its

property, valued at a total of $4,764,000, during the

week. The company was represented by Senator

Thompson, wdio took the ground that the street-

railway company and corporations generally were
paying ninre than their share of taxes in Marion
County, lie submitted figures which seemed to

prove his statement. He said that the average as-

sent a mile of nine of the leading railroads in

the state was $25,677. while the assessment of the

Indianapolis Street Railway company was $37,380
a mile. He argued that the last Legislature, of

which he was a member, intended that street-railway

companies should have an equal rate of assessment

with steam railroads. He claimed that, if the pres-

ent method of exorbitant assessments by the state

board were kept up, the result would be eventually

that investments and improvements in corporate

property would be discouraged. President Hugh J.

McGowan called the board's attention to the proba-

bility that in the future the automobile might be an
active competitor for traffic. He said also the com-
pany was preparing to build a $500,000 power house.

Batesville has almost completed a building for its

electric-light plant, to cost $25,000.

The Indiana voting-machine commission is hold-

ing a session in the State House this week to ex-

amine a machine made by the Electric Ballot Box
company of Petersburg. Ind. The machine is oper-

ated by electricity, and is attracting much curiosity

and attention. If the voter has cast a ballot for one
mini for each office without having made a mistake

a bell on the machine rings automatically; if the

voter has made a mistake the bell is silent.

The Studebaker Wagon and Carriage Works of

South Bend announce that they have entered upon
the manufacture of automobiles.

Mary McKenzie is suing the Terre Haute Electric

company for $10,000 for injuries causing the death
-d her husband. McKenzie was a lineman, whose es-

cape from instant death attracted considerable at-

tcntion. It is confidently believed he received a

charge of electricity that ordinarily would have
caused instant death, but in falling from a pole and
striking the ground he received a countershock which
restored him to life. He was paralyzed, however,
and for the year he lived after the accident he was
unable to move. F.

Northwestern Notations.
Minneapolis, Minn., August 17.—The consolidated

lighting companies of La Crosse, Wis., have applied

to the City Council for an extension of the franchises

for 31 years. The franchise fixes the price of light

commercially, for the period of its existence. Local
business men are much disgusted with it and have
taken steps to form an independent lighting system
for their own stores, dicy say they have been pay-
ing ."" high a price for lighting for some years, and
it will be cheaper to establish a private plant than

to continue to pay these prices.

Colfax, Iowa, has voted a tax to aid the con-

struction of the proposed electric road from Des
Mi lines to Newton.
The Rapid Transit company uf Waterloo, [owa,

has issued bonds in the extent of $700,000 to pro-

vide funds for the extensions and improvements now
in progress and under contemplation. The loan is

secured by a trust deed. The chief project is the

construction of the extension i" Denver, Iowa, 13

nubs, fur which grading is now in progress. When
the line is completed, the company will have 25

miles of line to operate. Contracts have been placed
fur a new 500-horscpower engine in suppb the ad

ditional power necessary.

The Merchants' lintel conipany of St. Paul lias

begun work- for the installation of an electric-light

and beating plant for the hotel. It is under

however, thai the plant will be the nucleus of a new
system, which, ii is proposed to install and make a

1. 1.1 in,- public mill commercial patronage.

Railway company of Des Mo ni

has selected a route for it: new
army post, and will proceed with construct.'

•sible.

By September 1st the Union Pacific railroad will

have in operation between Council Bluffs and Gil-

more, Nib., an electric b rating auto-

matically. I'l ling in the
Omaha yards an electric system of switching and
signaling.

V. . I Igton, I ova, will vote on September 7th

on installing a lighting system.
There is a break nl about 700 miles to complete

telegraphic communication with Nome, Alaska. The
break exists between Kaltag and St. Michael, and
is being lessened. The government has soldiers at

work stringing wires, but they do not accomplish

much, because they are paid $13 a month and com-
mon laborers all around them command $7 and $8
a day.

Mr. Flynn of Bloomington, Wis., is projecting

an electric railway from Dubuque, Iowa, to neigh-

boring places in Wisconsin, such as Hazel < i

Sinsinawa Mound. Benton and Cuba City.

G. E. Haney of Manson, Iowa, has asked the

council for a new franchise for an electric-lighting

plant. He proposes. to extend and improve it.

The work on the big flume of the Big Fork Elec-

tric and Power company, near Kalispell, Mont., is

completed and the plant is about ready to furnish

power for lighting the city. There are 19 miles of

wire and nearly a thousand feet of flumework com-
pleted. The company will soon furnish the power
for the old electric company in Kalispell.

The mayor of Baraboo, Wis., has vetoed the

franchise granted by the council to the Sauk County
Traction and Power company, which proposes to

build a line from Kilbourn to Baraboo.
The council of Madison, Wis., has decided to

investigate private and municipal lighting plants of

other cities, with a view to establishing a city-lighting

plant next year.

The council of New London, Wis., will secure

plans for a municipal system of waterworks and
electric lighting.

The Falk Manufacturing company of Milwaukee
is said to be the company which plans to build an

interurban line from Oshkosh to Fond du Lac, Wis.

A right-of-way has been arranged for between the

cities, and franchises will be asked soon of the cities.

The line will be 12 miles long.

The electric-light company of New Ulm, Minn.,

has made a proposition to the council to sell its

plant to the city. The council recently took bids

for machinery for a municipal plant.

The Janesville Electric company of Janesville.

Wis., will add considerable new machinery to its

plant. There will be a new 250-horsepower, three-

phase, high-tension generator and a 150-horsepower

engine.

The Evansville Water, Light and Power company
has been incorporated, with a capital stock of $10,-

000, at Evansville, Wis.
The waterpower at Black River Falls, Wis., is

being improved and strengthened. It is supposed

to be in the interest of the projected La Crosse, Black

River Falls and Neillsville electric railway, which
has been talked of for a number of years.

Mr. Johnson of Lc Roy, Minn., has been grained

a franchise at Stewartville, Minn., for an electric-

light plant, and will have it in running order in 90
days.

It is announced that the Winnebago Traction com-
pany's system in Oshkosh, Wis., with an interurban

line to Neenah, has been sold to F. S. Dennell and
Boston associates

The Chicago Great Western Railway company is

said to be considering a change of its suburban sys-

tem out of St. Paul to electric power. Plans have

been prepared for such a change, covering the sys-

tem as far south as Randolph. 30 miles. Two plans

have been submitted—one for a third-rail system

and one for an overhead-trolley line with return

circuit. It is thought that no change will he made
for at least a year.

The Beloit. Delavan Lake and Janesville Electric

Railway company, which was incorporated with

$200,000 capital stock, has increase, 1 n to $1.000.000.

The company plans an interurban line between the

Wisconsin towns named in its title.

Phil Spooner of Madison. Wis., has filed an ap-

plication ai Janesville, Wis., for an electric-railway

franchise, lie proposes an intcrurban line

1, :
lie 1.1 Madison. R-

PERSONAL.

on company.

electrical sail

Mr. Latsh.v
been o

ncluding th-

l-or the last

The Chicago Tribuni
Mr. and Mrs. Edward K. Grii

experienced a thrilling rescue fron
n the Grand I

: is manager of the Bryant Electric
Chicago and is well known ami
fraternity.

Mr. Frederick Sargcri
suiting engineers, Chicago, returned
week. -ence in Eui

ut was accompanied for the gi

;
Mr. L. A. Ferguson, general SU|

of the Chicago Edison company, but the

men parted company in Switzerland and
guson reached Chicago two weeks in adva-
his traveling companion.

Joseph Dee, an old electric-railway man, died
suddenly of hemorrhage of the brain at his home
in North Cambridge, M August 14-'

was about 48 years old and had been in the rai

busincss over 23 years, beginning as conduce
the Union Railway company. In 1892 he was ap-
pointed superintendent of the Cambridge di

of the West End Street Railway company. In De-
cember, 1898. he was promoted to the department
for the maintenance of ways, a position he held with
the Boston Elevated Railway company at the time
of his death.

C. S. Colton, assistant manager "f the Cleveland

works nf the Westinghi El trie and Manufac-
turing company, paid a visil to Chii week.

According to press dispatches, Dhomas V. I

;ed the nickel copper mining district of

id it is surmised lb.it he il

mineral lands with a view 10 securing nickel for

industries.

R, I Vndrcws has been made manager of the

Cleveland (Ohio) and Eastern Railway coi

the Chagrin Falls and the Chagrin Falls

and Eastern railroads, all oi which are under
COnl i"l nf the Km syndicate.

R. I". Danforth has been appointed general mana-
of the

Evei Ii nd F. I Stoul has been

made superintcndcnl Mr. Danforth was

ELECTRIC LIGHTING.
The Suffolk Light, Heat and Power company has

been incorporated at Southampton. N. Y.. with a
capital stock of $25,000.

T. Martin and others have incorporated the Colusa
Gas and Electric company at San Francisco. Cal..

with a capital stock of $100,000.

A 25-year franchise has been granted to C. E.

Wright at Greenwood. Tenn.. for the construe-

a complete waterworks, sewerage and electric-light

system in Greenwood.

A franchise for 20 years has been granted to J. T.

Sidley and Levi Carter for the construction and
operation of an electric-light plant and waterworks
system in St. Anthony. Idaho.

An election will be held on August 29th by the

citizens of Marshall. Mich., to vote on the qu
of bonding the city for $£0,000. to make improve-
ments in the municipal-light and waterworks plant.

The Keystone Electric company has been incorpo-
rated at Braddock, Pa., with an authorized capital

stock of $100,000. The company proposes to build

a power plant in Braddock, to compete with the

Monongahela Light and Power company.

The Rosebud Water and Electric Light company
has been formed at Rosebud. Texas, for the -,

of furnishing that city with lights and water. New
machinery for the lighting plant is being placed in

the company's recently purchased waterworks.

ELECTRIC RAILWAYS.
The construction of an electric railway bcl

the cities of Augusta. Ga.. and Edgefield S

contemplated.

The Raritan Traction company has been granted
a franchise to construct a trolley line in the borough
d Metuchcn, X. J.

The capital stock of the Rockford (111.), Beloit

(Wis.) and Janesville Railroad company lias been
increase! from $200,000 to Ji.ooc.ooo.

A company is said to have been formed to build

ctric railroad from West Plains. M
tain Home. Ark., by way of Bakcrsficld, a dis

nf 50 n

An electric railway will be construct'

ind Downinglown, Pa., bj the re-

cently incorporated Wacbl.r S

pany. which has a capital

The Jersey City (N. J.), Hobokcn and
Street Railway c

liiic from Hackcnsack to Hobokcn. This lii

connect with the Jersey ( ken and V.

line.

Plans have been completed for .1:1 .

between Saratoga and Schcncct:
Ibis line, with tit nd Schcnccti
will he completed in a few weeks, will

Iv.ny with t!

The Coraopolis and Monaca Street

pany will construct .1

towns of Grovcton and Monaca, P
opolis. Siiousetown, Shannipan and V

16 miles.

in by the Uni
pany

ind county of Albany on aci

slructi

strike. The
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lire of the authorities to afford the company ample

protection.

The Toledo, Columbus, Springfield and Cincinnati

Railway company has been incorporated, with a

capital stock of $100,000. The object of the com-

pany, it is said, is to build an electric railway be-

tween the cities named.

Press dispatches from Springfield,. Ohio, state that

the contract to equip the Dayton-Springfield branch

of the Panhandle railroad with electricity to meet

the competition of traction lines, has been awarded

to A. E. Appleyard of Boston.

The Beaumont and Port Arthur Suburban Rail-

way company, which was recently organized at Beau-

mont, Texas, will construct a 23-mile electric railway

to Spindle Top, Nederland, Port Arthur and Tay-

lor's Bayou, at a cost of $550,000.

The recently incorporated Ossippee Valley Rail-

way company of Cornish, Maine, will construct an

electric railway that will extend from Cornish to

Baldwin, Hiram, Keyc-s Falls, Parsonfield, Porter

and East Freedom. The company will not erect

a station, but will lease power.

The Georgetown and Lexington (Ky.) Traction

company has filed articles of incorporation with the

secretary of state. The nominal capital of the com-

pany is $51,000. It is the purpose of the company

to construct an electric railway between the cities

mentioned, the distance being 12 miles.

An electric railroad is proposed between the

towns of Newcomerstown and Ulrichsville, Ohio.

The survey of the proposed route has recently been

made. The road is being promoted by the White Im-

provement company, which is developing the town

of White City, in the vicinity of Newcomerstown.

A. consolidation of the electric-railway systems

from Troy, N. Y., to Lake George, was recently

consummated by the incorporation of the Hudson

Valley Electric Railway company, with a capital

stock'of $2,600,000. The officers of the company are

:

President, Addison B. Colwin ; vice-president, George

Green; secretary, Thomas O'Connor, and treasurer,

F. L. Cowles.

Stone & Webster of Boston, Mass., have pur-

chased the principal electric-light plant and ob-

tained a street-railway franchise in El Paso, Texas.

They are perfecting plans for an electric railway.

The" franchise includes the building of a free bridge

to Juarez, Mexico, and the firm will probably estab-

lish electric railways in that city.

A franchise has been granted to the Chicago, Val-

paraiso and Michigan City Railroad company, by

the commissioners of Laporte County, Ind. The

company is composed of Chicago capitalists, and

their intention is to connect Chicago, Valparaiso,

Laporte, Hobart, Crown Point, Hammond, Westville,

Michigan City and Chesterton with an electric line

that will be running within a year.

Secretary Sikes of the street-railway commission

of the city of Chicago has received an offer to take

•over the street-railwav systems and hold them until

municipal ownership becomes practicable and then

turn them over to the city. The offer was made

by William A. Conover, a lawyer of Chicago who

proposes to form a company with a capital big

enough to purchase all of the lines. All profits over

five per cent, are to be turned over to the city.

Application will soon be made by a party of Goder-

ich ( Ont.) capitalists for a charter to build an elec-

tric railway to run from Goderich, on Lake Huron,

to- Dunlop, Carlow, Dungannon and Lucknow ;

thence through Brucefield and Varna to Bayfield, and

from Bayfield to Goderich, making a county belt

line with branches,- a total of considerably over

100 miles. M. C. Cameron, Dan McGillicuddy and

J. T. Goldthorpe of Goderich are interested. _
The extension of the Detroit, Ypsilanti, Ann Ar-

nd Jackson Railway company that is now be-

ing constructed between Jackson and Ann Arbor,

Mich., is being equipped with 75-pound rails. Ma-
terial has been delivered for sub-stations at Michi-

gan Center, Francisco, Lima Center, Ann Arbor,

Wayne and Dearborn. All feeder wires from Fran-

vest will be of aluminum instead of copper.

The entire system will be run from one power house

at Ypsilanti' Engines, generators and boilers are

ided for 4,000 horsepower.

Five electric-railway companies were recently in-

.ratcd in W: '
- They are the South

lington Street Railway company, with a capital

:!ie Xorth Washingtoi' and Meadowlands
000), the Washington

Street Railway company
burg and Washington

p ira

G. II. Davii
.Martin and Joseph Stewart. The

length of 26

will all center in Washington.

been organized in Pennsylvania

—

mpany— for the purpose of building about
egii

I

ippensburg,

Hanover, and back to Littlestown. It is proposed to

issue $4,000,000 of five per cent, first-mortgage bonds,

and efforts will be made to float these at once.

Capitalists of Springfield, 111., and Louisville, Ky.,

may construct an electric railway from Springfield

to St. Louis. The line is aimed to handle the St.

Louis world's fair traffic from Springfield and in-

termediate points. The road will be operated per-

manently for passenger, freight and United States

mail business. The line will pass through Wood-
side, Chatham, Auburn, Virden, Girard, Nilwood,
Carlinville, Bunkerhill, Edwardsville and East St.

Louis. Articles of incorporation have been secured
and the work of securing the right-of-way will

commence immediately.

It is said that the Citizens' Street Railway com-
pany of Chicago has been negotiating for the pur-
chase of a site for a power house, to be used in

connection with the proposed new railway. The
proposed line will be 23 miles long and will have
a downtown terminus at Kinzie and Dearborn
streets. Fred E. Eldred, local representative of the

company, said the company would introduce its or-

dinance in the City Council, soon. The report

is that Tom L. Johnson is the principal backer of

the company, and it is understood that Frank Mon-
nett, ex-attorney-general of Ohio, and Mr. McKinney
of Craig, McKinney & Co., Cleveland, are also back
of the scheme.

Four Northern Illinois electric-railway companies
have been consolidated, the new company being the

Elgin, Aurora and Southern Traction company,
which was recently incorporated at Springfield, 111.,

with a capital stock of $2,000,000. The incorpo-
rators are L. J. Wolf, Frank B. Bicknell and Harry
Greenebaum. A Cleveland syndicate recently se-

cured control of the electric line along Fox River,

and the new company was organized to finance the

deal. The companies consolidated are : The -Elgin,

Carpentersville and Aurora Railway company, oper-
ating the Elgin line and a line from Carpentersville

through Elgin to Geneva ; the Aurora and Geneva
Railway company, operating a line between Geneva
and Aurora; the Aurora Street Railway company
and the Aurora, Yorkville and Morris Railway com-
pany.

The Boston Elevated Railway company, which has
devoted much 'time and care to the proper equip-

ment of its new elevated service, has had the road
in operation a little more than one month, with
very gratifying results. The Sprague multiple-unit
system, which was adopted after exhaustive tests,

has proven to be entirely satisfactory. A striking

characteristic of this road is that at all stations, both
on the elevated and in the subway, transfers are
issued to surface lines. This makes the service

unique, as nearly every station is practically a ter-

minal, and the number of passengers getting on
and off the trains at each station is far in excess
of that in any other elevated service. The service

has proven so popular that the 100 cars the comDany
has in operation are found to be insufficient lor its

requirements, and the company has just awarded
the Sprague Electric company a contract for 50
additional multiple-unit equipments.

PUBLICATIONS.
The Empire Engine and Motor company of Or-

angeburg, N. Y., has issued a new catalogue devoted
to its pneumatic tools.

The Cutler-Hammer Manufacturing company of
Milwaukee, Wis., is distributing to the trade a new
set of bulletin leaflets for insertion in the company's
perpetual catalogue. The bulletins describe the well-

known Cutler-Hammer electric motor-controlling de-

vices, such as motor starters, elevator and crane
controllers, theater dimmers, speed regulators, cir-

cuit breakers, etc. The leaflets are conveniently
grouped and an index of them is given among the

first sheets.

A novel method of bringing the merits of the

Chloride accumulator to the attention of its cus-

tomers has been adopted by the Electric Storage
Battery company of Philadelphia. The company is

sending out reply postal cards with blue-printed

"object lessons" on the backs of the sending cards.

These blue-printed cards contain diagrams showing
the equalizing effect of Chloride batteries in railway

power stations. On the reverse side of the reply

cards are printed blank requests for information to

be filled out by the customers.

POWER TRANSMISSION.
The 25,000-spindle cotton mill of the Columbus

(,.1 1 Manufacturing company was formally started

July 41I1. This mill is the first in Georgia to !»'

operated exclusively by electricity. The power is

obtained from the falls of the Chattahoochee River.

iminary steps have been taken by the South-

ern Californi; Power company of Los Angeles, Cal.,

in a large watcrpowcr project in the Kern Canon.
18 niib' 11 in Bakersficld, Cal. The purpose of the

company is to erect three separate power houses.

with ' iggrcgating 15,,000 to [8,000 Inn e

vei generated will be transmitted to

distance of 140 miles.

1 me I- develop 1 2,000 horse

powci and 1 he olhi r 3,000 hor i powi r, '10 planned
1 ..'inly. ( ':il 'I In' Sl:;i l;i Ell '

trie Light and Power company has pre-empted 50,-

000 inches of water of the McCloud River. The
power obtained will be used to run an electric rail-

load, which will connect the Bully Hill mines with
the Southern Pacific. The cost is estimated at
$1,000,000.

The Clyde Valley ( Scotland) electrical power bill

has been sanctioned by the House of Commons and
has been passed by the select committee of the House
of Lords. The object of the bill is to incorporate
a company with a capital of $1,200,000, to supply elec-

tricity for power purposes over an area of 740 square
miles, which comprises a portion of Dumbarton,
Stirling, Renfrew and Lanarkshire and includes one
of the greatest industrial centers of the United King-
dom. Glasgow is excluded from the bill, and five

other large towns were excluded by the House of
Commons committee.

The Missouri River Power company of Helena,
Mont, is making some additions to its power plant
at Canon Ferry, Mont. The penstock is being dis-
pensed with and a canal will convey the water direct
to the waterwheels. A heavy bulkhead is being
placed between the canal and the power house,
through which the water will pass to the turbines.
The S. Morgan Smith company of York, Pa., is

installing six pairs of 45-inch, iron-encased turbines
and one pair of exciter turbines.- Six new West-
inghouse generators will also be added which will
bring the capacity of the plant up to 12,000 horse-
power.

According to the statement of the water-lot own-
ers at the Chaudiere F'alls, Ottawa, within probably
two years all that will be left of the great falls that
Champlain loved, that the Indians worshiped, and
that now lights and furnishes power for the capital of
the Dominion, will be a black and yawning gorge of
rock. It is proposed to turn every drop of water
that passes over the Chaudiere to industrial uses.
The new power canals that the Ottawa Power com-
pany has asked permission to build will take a great
deal of the surplus water, while other projected im-
provements and works, it is expected, will absorb
all that remains.

Work has been begun upon the actual construc-
tion of the dam across the Mississippi River at
Koon's Rapids above Minneapolis. The Twin City
Rapid Transit company recently obtained authority
from Congress to build the dam, and as the pre-
liminary work of taking soundings has been com-
pleted, the construction of the dam will be pushed
rapidly. The Twin City Rapid Transit company has
now obtained control of all the available water-
powers around the cities of Minneapolis and St.

Paul, as the company already has control of the

Falls of St. Anthony at Minneapolis. The cost of
the new dam is estimated at $600,000 and a minimum
of 10,000 horsepower will be developed.

SPACE TELEGRAPHY.
The battleships Alabama, Kearsarge and Massa-

chusetts have each been equipped with an installation

of wireless telegraphy and experiments are to be
made off Nantucket.

Sir Cavendish Boyle, governor of Newfoundland,
Canada, in a speech to the legislative assembly of

Newfoundland, announced that the Marconi system
of wireless telegraphy, would be installed along the

coast of Labrador at a very early date.

Work has been completed on the 160-foot mast
for the wireless-telegraph station at "Bunker Hill,"

Siasconset, Mass. Ground connections have been
obtained by placing eight metallic plates. 2% by eight

feet, in the ground at the rear of the operator's

house. Over 100 cells of battery will furnish power.
A station is to be installed on the South Shoal light-

ship immediately.

The proposal to introduce wireless telegraphy in

the West Indies is said to be under consideration

by the British government. Trinidad and Tobago
will be the first stations equipped, and it is reported
that the system of communication will be extended
between Antigua and Montserrat, and St. Kitts and
Nevis, just as soon as the necessary financial ar-

rangements are made.

• The British admiralty intends to install the Mar-
coni system of wireless telegraphy on Cape Race on
the southeastern coast of Newfoundland and in or-

der to communicate with the British royal yacht, the

Ophir, bearing the Duke and Duchess of Cornwall
and York, when she approaches the Newfoundland
'nasi in October. The idea is to prevent the possi-

bility of an accident to the Ophir in the waters where
so many steamers have met disaster dining the

present season.

Nikola Tcsla has closed the contract for the erec-

11 f a building and plant at Wardenclyffe, on
Long Island .Sound, for the principal station of bis

wireless-telegraph system. The purchase includes

200 acres of land, and it is reported that Mr. Tesla

will mil 1111 the largest building' of its kind in the

world for his experiments. A 350-horsepower elec-

trical plant will lie located in the building, and the

total cost of plant and furnishing, it is said, will be

••.bout $150,000. .

Another successful test of the practicability of

the Marconi system of wireless telegraphy was car-

ried out on Sunday. August 121b, from on board
the Lticania to the English coast. Until the vessel
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was 60 miles at sea, almost perfect communii
was had with the shore. Many passenger
wireless messages to friends, bul owing to

pheric disturbances some few were delayed. The
last message was received when (lit- Lucania was
fc"o miles from the shore.

The Pacific Wireli ss Telephone and I cTegraph

company and the Continental Wireless Telepl

;,inl lil.-r;]!]) (.ninpany, which were incorporated in

South Dakota recently, each with a capital stock of

$5,000,000, arc preparing to file articles of incorpora

lion with the secretary of state of I olorado, Both
companies will make Denver their headqtiart*

I In Pacific company will operate in Colorado, Utah,
Nevada, California, New Mexico and Arizona, and
the Continental company in Wyoming, North Da-
kota, Montana, Idaho, Oregon, Washington and
Alaska. The companies plan to install stations at

shorl distances on the Pacific coast and in Alaska.

Lieutenant-colon el Samuel Rcber, military secre-

tary of Lieutenant-general Nelson A. Miles, is given

the credit by the Army Signal Corps of having de-
. loped a .system of wireless telegraphy which docs
nol infringe upon Marconi'-; patents. Colonel Rcber
invented his system while stationed at Governor's
Island and has succeeded in communicating without
wires for a distance of eight miles. The develop-
ments of the system arc of great importance to the
army, as it may take the place of the military cables
now necessary for connecting various harbor fortifi-

cations, Colonel Rebcr's system is now working
satisfactorily between AlGatraz Island and the Pre-
sidio, .San Francisco.

SOCIETIES AND SCHOOLS.
The entertainment programme arranged for the

convention of the International Association of
Municipal Electricians, which is to be held at Ni-
agara Falls. N. Y., on September 2d to 4th. in-

1 ludes a carriage ride through Island Park, a trolley

ride over l he Gorge road, an excursion on the Maid
of the Mist, a reception and hop at the International

Hotel, a visit to the Niagara Falls power houses,
ending with a visit to the Pan-American Exposition.
The entertainment features have been arranged by
M. J. Donohue, chairman of the executive committee
of the association.

'fhr display of the International Corresponding
Schools at the Pan-American Exposition, Buffalo,

has recently been completed, and it compares favor-
ably with the surrounding exhibits of other educa-
tional institutions. It is situated in the northeast
corner of the Liberal Arts building where an en-
closure has been erected for all educational work.
The exhibit includes samples of students' drawing
plates, photographs of the different departments of
;ln -rlio.ils, practical examples of students' instruc-
tion papers, question papers and replies, electrical,

drawing and blow-pipe outfits, etc.

MISCELLANEOUS.
I wo of the prizes created under the terms of the

will of Alfred Nobel, the Swedish engineer and
chemist, it is announced, will be awarded respect-
ti very, to Professor Finsen of Denmark for discov-

ering the electric-light treatment of lupus, and Pro-
fessor Pavloff, the Russian physiologist, for his re-

searches in nutrition.

An extraordinary occurrence is said to have taken
place in Kansas a few days ago. A five-year-old

girl apparently died and the funeral services were
held the next day. On the way to the cemetery
lightning struck the metallic coffin and opened it,

whereupon, the newspapers say, the child sat up
and called for its mother. The little girl is said to

l>e on a fair way to recovery.

\rch
ion in San I

by nil 1 August 15th. I I

the cxp used and the cxpli

rieiiy from a barge in the b*y. The rock
was several acres in extent, and all but it- summit
was under water. Tin- force of the explosion

terrific and was felt in many part- of San Francisco.

Some further additions have been made during
the lasl week to the force of non-union machinists
tjuartcrcd within the wal & Chalmers
shop of CI timers company and several
li:i\ e been n vn by 'he National

Metal Trades association and assigned t< thi G
Iron Works. The efforts of both the employers' and
and the strikers' associations continue to be cen-

tered on the Allis-Chalmcrs plants in Chicago.

TRADE NEWS.
The Oakland Electrical company has been incor-

porated at Oakland, Cal., with an authorized capital

of $25,000.

The W. F. Irish Electric company has been incor-

porated at New York city, with a capital stock of
?75.ooo, by T. M. Belknap, F. M. Clute and C. R.
La Rue.

The P. I. Fajans Electrical Construction com-
pany has been incorporated in New York city, with
a capital stock of $5,000. Isidor Fajans and others
are the incorporati >rs.

Samuel L. Crim, Orpseus A. Harding and Fred-
erick E. Kochler have incorporated the Hall Electric

and Manufacturing company at Chicago, with a
capital stock of $=0,000.

The Norden-Bittncr Electric company has been in-

corporated at New York city with a capital stock
of $100,000. John Bittner, Mortimer Norden and
Andrew Bittner are the incorporators.

The L. W. Cleveland company has been orgam'zed
at Portland. Maine, for the purpose of manufac-
turing and dealing in electrical machines, etc., with

a capital stock of $10,000. E. E. E. Emmons of
Portland is president of the company.

The Iron Age, speaking of the standardization

of electrical apparatus, thinks that in it ''is found
the secret of an electrical development so rapid and
generally profitable that for some years to come it

promises to overshadow every other department of

business enterprise identified with the internal de-
velopment of the country."

BUSINESS.
W. N. Matthews of W. N. Matthews & Bro.. St.

Louis, Mo., has become associated with a Mr. Gor-
don in the formation of the Ozark Zinc Oxide com-
pany, capitalized at $50,000. The company will erect

a plant in JopHn, Mo., at an early date. The prod-
ret, zinc-oxide, is used as a base for metallic paints.

The Roanoke Railway and Electric company of
Roanoke. Va.. recently installed a 300-horsepower
engine, built by the Ball Engine company of Erie,

Pa. The engine company has also supplied the
Merchants' Cold Storage and Ice company of Rich-
mond, Va., with a 70-horsepower engine for electric

service.

The Wallace Barnes company of Bristol, Conn.,

'

manufacturer of small springs of every description,

announces that an addition to its factory, 110 by
36 feet in size, is ncaring completion. This addition
will more than double the company's steel-tempering
capacity. The company is also installing new ma-
chinery and expects to have all its changes com-
pleted by September 15th. The improvements will

enable the company to produce better goods and

irician

The Central Electric c

thai for 220-vol I

high-volt lamps are th<

solicits trial ich it belie

the put r olumbia 1 ro

proven a *vcc<;-,- for tl.

utlook the 220-volt lamps will

experience. The Central Electric comr
a large stock of lamps in all voltages
powers, also street-railway lamp?.

The Stilwcll-Bicrcc & Smith-Vailc -

on, Ohio, announr-
water heaters is quite active at present. Dt

last week the company made shipments to tr

lowing-namcd concerns: Athena Cotton Oil

pany, Athena, Texas: Fraser & Chalmer
Amcrican Cotton Oil company, Colvin. I. T
Hutton, Toxa?: Davis Sewing Machine com
Dayton. Ohio; village of Buchanan. Mich.: G
Ebert Milling company. Sikeston, Mo.; Cardiff
company, Rcddick, 111., and Western Tube company.
Kewanee, 111.

Marquette, on Lake Supers ' 'he charm-
ing resorts reached by the Chicago. Milwaukee and
St. Paul railway. Its healthful location, beautiful
scenery, good hotels and immunity from hay
make a summer outing at Marquette. Mich., very
attractive from the standpoint of health, rest and
comfort. Through Pullman sleeping car- arc run

and Marquette and exc
tickets sold at reduced rates via the Chicago. Mil-
waukee and St. Pan' railway. A copy of "The Lake

rior Country." containing a descrip
Marquette and the coDner country mai be Maincd
for a small sum by addrcssinc: F. A. Miller, general
pa — engcr agent. Chicago.

Over 100 of the finest cars of the

and Santa Fc railway, used in the California limited

train service, have been equipped during the last

year with the new Cons* ted axle-Hg:v
electric lights and fans. One of these .car? is now
on exhibition at the Pan-American Exposition and
is located at the east end of the Trai 5] -

building, on a track reserved for private ca.rs of

railroad officials. The Consolidated Railway Elec-
tric Lighting and Equipment company of New
city installed the electric-lighting and fan system,
and. together with the Santa Fe officials, extends a

cordial invitation to all Pan-American visitors to

inspect the combined exhibit.

The Sprague Electric companv of New
has recently received orders for generators and mo-
tors from the following-named concerns: Bailey.

Walker & Co.. Buenos Ayres; S eelton (PaA
Heat and Power company : United S •- nment,
for Fori Wadsworth. Staten Island, and Fort Han-
cock, N. T. : American Linseed company. Staten Is-

land : Gender & Pacschke Manufacturing company.
Milwaukee; Roe & Conover, Newark, X. ).: John
Stephens my, Elizabeth N. T. : Chase Rolling
Mill company. Waterbury, Conn.: Fred Miller Brew-
ing companv. Milwaukee: Plvmouth (M
C.^S. Ashley. Toledo, O. : T. C. Kel
lington Copper companv. Arlington, N. J.; American
Locomotive company, Cooke Work-. Patei

Fahys Watch Case company. Sag Harbor. L. I.:

Madison Square Garden, New York; Leland Hotel.

Chicago.

ILLUSTRATED ELECTRICAL PATENT RECORD.
680,233. Electrical Coulomb Meter. Samuel E.

Doane, Marlboro, Mass. Application filed De-
cember 10, 1900.

This device is provided with means for giving simul-
taneous comparative indications of the volume of the
electrolytically liberated gases.

680,236. Regulation of Dynamo-electric Machim
Harold Edwards. Schenectady, N. Y.. assignor
lo the General Electric company of New York.
Application filed May 17, XQOX.

A main machine and an auxiliary regulating machine
driven at constant speed are combined with means which
are responsive to variations in relative motion of the ma-
chines for producing a regulating current. Means are pro-
vided for controlling by the current the lield strength of

the main machine.

(180.242. Incandescent Electric Lamp. Howard Gil-

more, Boston, Mass. Application filed June 14,

1899.

Two filaments are each provided with a curved body
fiortion and two legs integral with the bedy portion. One
eg of each filament is materially longer than the other
leg of that filament, and each of the legs is suppoi led t>\ a

tube of glass sealed at its inn-/ r end, and also sealed at it

outer end to the neck of the bulb.

I
Electrical Conduit and Box. Hubert Krantz,

Brooklyn. N. Y. Application tiled May 3. I

An electrical conduit box witli a split connectm
is formed wiih internal projections in combination with

Issued (United Slates Patettt Office) August 13, igor

the pipe end which has external projections to engage
therewith. The box has an internal stop-shoulder at the
inner end of the connecting neck.

680,262. Thermoelectric Regulator for Valves or
Dampers. William E. Mack, Oswego, N. Y.

On tiled July 21, IOO0.

A motor-actuated rotary shaft is connected lo actuate
the valve or damper and is provided with a member having
an annular groove and a recess communicating therewith.
An upright rotary spindle is actuated by the shaft and is

Erovided wiih one or more upright blades. A gravity pawl
aving its weighted end provided with a shoulder nor-

mally rests on one of the walls of the groove and is

adapted to drop into the cut-out for forcing the other end
of the pawl into engagement with a moving portion of the
governor for interrupting its movement. 1- leclricallv
actuated means are provided independent of the pawl for
engaging and actuating the weighted end of the pawl to
release the governor. Terminals are connected in the
electric circuit. A thermostat is connected in the circuit
and is adapted to contact with one of the terminals. A
contact piece on the shaft is arranged to close the
through the other terminal.

' 80,2 »S. C Devio Walter 5.

M ly, Schenectady, X. Y.. assignor to tl

oral Electric company of New York. Applica-
tion tiled May 22, IOOI.

A collector ring Is combined with an annular contact
ring which has an extended surface and which is adapted
to be pressed against the entire pcripherv of the collector
tin^.

6S0.260. Pr< >ccss of Preparing Rubber Adulterant.
William V. McManus, New York. X. Y. Ap-

plication filed Aupus'

This process consists in mixing rape.
graphite solid which is mon
oils, healing the mixture to a high temperate
by an electric current, sprinkling the heal
sulphuric acid and chloride of snlphur. and then
with alkali to remove the superflaon

' 80,277. Eli Conductor. Edward
Schenectady, X '

Electric companv
filed May 31, 1001.

An armature conductor is formed of -> longitudinally
folded sheet-metal strip, or oi two nterpar:
strips of folded metal.

£80,286. Trolley Guard. Q
ton. Ohio.

A metallic yoke is adapted to he joni nal
of a trolley arm. and shafts are mc
the free end? cf the yoke, and spaced. V

guide wheels arc iournaled upon the sha/i-
w.irdty extending i^eveled edges.

v Timed T

"

Sys
Paul. Minn. App
A rotary head is combioed wiih

rings carried thereby, at lea>:
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by insulated sections. Means are provided for electrically

connecting certain of the sections of the sectioned ring

with a co-operating member of the rings. Leads having
brushes work on the contact rings.

680,317. Electric Brake Release. Edwin E. Darling,

Anaconda, Mont. Application filed September

27, 1900.

An electric motor and a brake-drum connected there-

with are combined with brake shoes pivotally mounted for

engagement with the drum. The shoes have means for

holding them in yieldable contact with the drum. Means
are connected with a pivoted lever and are operable
thereby for movine the brake shoes from the drum. Sole-

noids have cores for movement thereinto when the sole-

noids are enereized and are connected with the lever for

operating it. The solenoids and motor are connected in

series with a source of electricity. A shunt is provided
around the motor between it and the solenoids, and there

is a controlling switch for the shunt. Connections be-

tween the switch and the pivoted lever for opening the

switch when the solenoids are energized are also provided.

—a

no. 680,505.

680,336. Electric Switch. George E. Linton, Worces-
ter, Mass. Application filed September 14, 1900.

Two sets of terminals are secured upon a base plate.

Switch blades are pivotally mounted in the terminals.

Each switch blade comprises a tubular body portion of

non-conducting material with a contact section at each
end, the contact sections being connected by fusible wires
and the hinged contact section being provided with an
open-mouth curved slot for receiving its hinge screw. A
cross piece has grooved and split ends which may be
clamped onto the switchblades by screws. The parts are

combined so that by looseDing a clamping screw and a cor-

responding pivot screw a switch-blade may be drawn out

longitudinally without otherwise dismantling the switch.

CS040S. Apparatus for Use in Electrodeposition of

Metals. Sherard O. Cowper-Coles, Westmin-
ster, England. Application filed April 8, 1901.

In this device are combined a vat, a revolubly mounted
cathode in the vat. a turbine located in the upper part

_
of

the vat for rotating the cathode, and means for projecting

the electrolyte against the turbiue as it is introduced into

the vat, thereby rotating the cathode.

680,421. Transformer. Frederick C. Sutter, Pitts-

burg, Pa., and Robert V. Bingay, Montreal, Can-
ada. Application filed May 23, 1901.

A core has a single magnetic circuit. A primary wind-
ing is composed of sets of coils located on various parts of

the core, the sets being connected in multiple across the

supply mains. Each set consists of two or more coils

which may be connected ia series or in multiple with each
other. A secondary winding consists of a number of coils

which are located on various pans of the core. Portions
of the secondary winding are connected across each of the

various branches of a three-wire circuit.

(80.422. Sparking Igniter for Gas Engines. John
D. Termaat and Louis J. Monahan, Oshkosh,
Wis. Application filed October 22, 1900.

A valve actuating rod is combined with a casting or

sleeve mounted thereon. A yielding engagement finger is

pivotally attached to the casting or sleeve. Means are

provided for adjusting the tension of an adjustable spring.

A pin is secured to the rod. A slot is provided in a casting.

A thumb-screw is provided for clamping the casting to

the rod. There is a stationary electrode. A movable
electrode has a lug or tappet secured thereto and forming
part thereof. A coiled spring has one end attached to a

stop and the other end is attached to the movable elec-

trode which is adapted normally 10 bold the contact points

apart.

680437. Trolley Stand. Eugene J. Parker, Worces-
ter, Mass., assignor to himself, and Alexander
S. Paton, Leominster, Mass. Application filed

January 31, 1901.

A trolley arm is pivoted in a frame. A loose piece or
wheel is pivotally mounted on the axis of the trolley arm.
A torsional spring is arranged concentrically with the

axis of the trolley arm and has one end connected to a
fined point. Its other end is connected to a loose piece or

wheel. Means are provided for adjustably connecting the

loose piece or wheel with the trolley arm for varying tin-

tension of the spring.

|0. Electrolytic Apparatus. Broddc E. F. Rho-
din, Sault Sie. Marie, Canada, assignor to the

American Alkali company, Camden, N. J. Ap-
plication filed July 19, 1900.

An electrolytic cell is provided with a number of anode
compartments which are arranged in a ring and with a cen-
trally placed cop. Ducts, passages or conduits lead from
the cop to tbe compartments.

Electrode for Electrolytic Cells. Broddc
E. F. Rhodin, Sault Sie. Marie, Canada, assignor

to the American Alkali company, Camden, I

lication filed July 19, 1900.

od extending through the
block and r:.-

1
.. dctacbably con-

nected therer thread connection.

ig Strip. Junius IT. Stone,
filed March 15,

1901,

This device h olely o( granalaled vegetable
ri-jaierial and a stiffening and attaching^ and nailing strip

of wood inclosed therein. The granulated material is

molded and compressed about and against the stiffening

strip.

£80,505. Autotorpedo. Harry Shoemaker, Philadel-

phia, Pa., assignor to Gustave P. Gehring and
Marie V. Gehring, Philadelphia, Pa. Applica-

tion filed February 1, 1901.

A transmitting station of a wireless-telegraph system com-
prises a keyboard, a cylinder and commutator which is

adapted to be stopped by one of the keys of the keyboard.
Means are provided.for rotating the commutator and cyl-

inder. An induction or spark coil is placad in open circuit

when the commutator is stopped, and air and ground
plates are connected with the coil. Combined with these
is a torpedo containing a receiving appa ratus of a wireless-
telegraph system adapted to be operated by the trans-

mitting station to propel the torpedo and operate it as

desired. (See cut.)

no. 6So.6]g.

680,520. Process of Making Metallic Duplicate Pho-
nograph Records. Thomas A. Edison, Llewel-

lyn Park, N. J. Application hied August 18,

1900.
The described process consists in depositing a metallic

film on an original phonograph record, then depositing on
this film a different metal to form a matrix. The original

record is then removed and a coating of the same metal as

the matrix is deposited on the film. The matrix is removed
from the deposited metal by an electrolytic action.

£80,532. Secondary Electric Clock. Fidelis Lucking.

Detroit City, Minn. Application filed February

8, 1 901.

The clock spindle and a toothed wheel thereon are com-
bined with an actuating member having a pawl movable
toward and from the periphery of the wheel to drive the

same. The member is itself movable toward and from
the plane of the wheel. A spring is provided for pressing

tbe member toward the wheel, and electromagnetic mech-
anism is provided for imparting a reciprocating motion to

the actuuing member.

NO. 680,597.

680,535. Apparatus for- Charging Storage Batteries

of Automobile Vehicles. Joseph B. Meriam,
Cleveland, Ohio. Application filed October II,

1900.

A dynamo is connected to an explosive engine so as to

drive the engine or be driven by it. Electric connections
lead from the dynamo to terminals separably connected
to the storage battery which is to be charged whereby the

simple connection to the terminals allows the residual

current in the battery to speed up tbe engine to the proper
amount to start it to drive the dynamo.

680,567. Trolley Wheel. William C. Cottrell, As-
bury Park, N. J., assignor of one-half to Hous-
ton Fields, Freehold, N. J. Application filed

November 22, 1900.

This device comprises inner and outer sections inde-
pendently revoluble. Annular plates are secured to the

side faces of one section and project beyood the same into

engagement with the side faces of the other section to hold

the two sections engaged. The plates have annular pro-
jections extending inwardly between tbe sections of the

wheel to form a bearing surface for tbe one upon tbe

other.

(•80,580. Soldering Tool. Frederic Fouche, Paris,

France. Application filed September 15, 1900.

A soldering bit is combined with a heat-conducting
casing contacting with the bit for connecting the same to

a tool handle. An electrothermic block is provided for

heating the bit. This is inclosed in the casing and is sep-
arated by the latter from the bit.

680,590. Electrical Signaling Apparatus. Felix B.

Herzog and Schuyler S. Wheeler, New York,
N. Y. ; said Wheeler assignor to said Herzog.
Application filed January 25, 1886.

A series of signal transmitters each comprise a magnet
and a device driven thereby ntep by step and bearing in-

sulated points. A circuit terminal is in position to be
passed by those points during the step-by-step movement.
Additional points of contact are provided in alinement
with the terminal. The insulated points and the addi-
tional points each correspond to a step- by-step unit of
motion of the driven device. The insulated points are
arranged to form groups of the uninsulated points by
marking the divir-.t.Mr. \n .tv.---i-ti two or more of such group".

Dynamo-electric Machine and Electric Mq-
Ik-nry K. Joel, London, England. Appli

on filed May 21, lour.

A magnetizable and divii iblc field circuil or core carries
radiating field poles, and is combined with a previously
molded single and sinuous ring-coil which is adapted to

receive the polca when ^poles and frame an: united, and

to pass between and partially embrace in succession by
alternating curves in planes tangential to the ring-coil a
considerable periphery of tbe pofes and to magnetize; the
poles with successively equal and opposite polarities on
alternate sides of the sinuous coil. (See cut.)

680,614. Photophonograph Photophone or Similar
Device. Joseph Poliakoff, Chariottenburg, Ger-
many. Application filed July 17, 1900.
One claim of this patent reads as follows: In instru-

ments of the class described, the combination with a pair
of selenium cells arranged to be alternately connected to
a telephone circuit, of a pair of contacts each electrically
connected to a cell, a conducting vibrating lever arranged
to alternately close circuit through one contact, cell
and telephone circuit, electrical connections between
the lever and a source of electric supply, a mirror and an
armature on the lever, a solenoid opposite the armature,
an independent circuit for the solenoid and a circuit
breaker included in the solenoid circuit and carried by the
vibrating lever. (See cut.)

680.618. Electric Automobile Motor. Charles Rich-
ter and Richard T. Eschler, Camden, N. J. Ap-
plication filed January 15, 1901.

This device is constructed in the form of a wheel, both
the field magnets and tbe armature being located in the
rim of the wheel. The armature moves with the rim,
and the field magnet is held stationary.

680.619. Electric-traction Motor. Charles Richter
and Richard T. Eschler, Camden, N. J. Applica-
tion filed January 15, 1901.
The motor has its case constructed as a car wheel with

inwardly projecting hub flanges. An armature is con-
nected to the periphery of the wheel and rotates there-
with. A central axle has a field magnet mounted thereon.
A commutator shell with commutator plates is mounted on
tbe outer periphery of one of the inwardly projecting bub
flanges, and roller bearings are arranged between the hub
flanges and the axle. (See cut.)

680,626. Electrical Switch - operating Mechanism.
Clifton B. Russell, Marlboro, Mass., assignor of
one-half to Herbert E. Ryder, Marlboro, Mass.
Application filed May 3, 1901.

Lever mechanism is provided for operating a switch,
which is connected to the switch shaft and disposed in a
horizontal plane. A free vibrating armature is formed on
tbe lever mechanism. Electromagnets are located upon
opposite sides of the armature, and electrical means are
provided for exciting either magnet to throw the switch,
whereby the armature is entirely withdrawn from one
magnet to the other alternately.

680,629. Electric Belt. James Trussell, Chicago, 111.,

assignor of one-half to John H. Courll, Chicago,
111. Application filed December 8, 1900.

A cell comprises a piece of zinc cast with wire hooks
therein. A piece of copper envelopes the zinc piece and
has perforations and an extension with openings to re-
ceive the hooks of the zinc piece. A piece of cloth or
absorbent material is located between the copper and
z ; nc.

680,636. Device for Lighting Lamps by Electricity.

Henry M. Brigham and Svend M. Meyer, New
York, N. Y. Original application filed February
5, 1898. Divided and this application filed Oc-
tober 26, 1898.

A vibrating insulated arm has an insulated metal cap at

one end. The incandescing coil is connected at one end
to the arm and at the other end to the insulated cap car-
ried thereby. The lamp cone covers the vibrating arm
and has an aperture through which the coil is projected
by the upward movement of the arm. A suitable source
of electricity has one pole connected to the insulated arm
and the other pole to the cone with which the insulated
cap contacts.

NO. 680,614.

680,652. Circuit-breaker. Leonard L. Elden, Bos-
ton, Mass. Application filed November 8, 1897.

A break lever has means normally holding it in contact
position, and automatic tripping mechanism is provided
to trip the holding means. The tripping mechanism in-

cludes a trip, a gravity device to engage the trip, a dog
normally sustaining the gravity device, and a solenoid to

release the gravity device and permit it to fall into en-
gagement with the trip. Means are provided for pre-
venting the re-engagement of the lever by the holding
means during the continuance of the disturbance which
caused it to be tripped.

680.662. Trolley Stand. Edward J. Kelley, Balti-

more, Md., assignor to G. Fred Johnson, Nor-
folk, Va. Application filed December 14, 1900.

A trolley arm is mounted for pivotal and bodily move-
ment. A sustaining spring is disposed to move the arm
both pivotally and bodily, and means are provided for

holding the arm normally against bodily movement. The
means being adapted for movement from operative posi-

tion by pivotal movement of the arm under the influence

of tbe spring.

680.663. Trolley Stand, Edward J. KeHcy, Nor-
folk, Va. Application filed May 18, 1901.

A trolley arm is mounted for pivotal and bodily move-
ment. A sustaining tension moans is disposed to move
the arm Into and out of operative position, and moans are

provided for holding the arm normally again9t ono move-
ment nut nf operative position. The latter means are

operated by the other movement of the arm to permit the

tension means to move the arm from operative position.
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Electric Power in Billiard-table Factory.

Occupying the greater portion of a block on the

North Side in Chicago is the large factory of the

Brunswick-Ballce-Collendcr company, which makes
office and saloon fixtures, bowling alleys, billiard

tables and the like. Until about four months ago

the entire plant was operated by steam power, but

at that time the management of the factory decided

Id install an electric power and light equipment.

In (lie engine room, an illustration of which is

shown in Fig. 1, is installed a direct-connected gen-

erating unit. The engine shown in the illustration

is a simple non-condensing Allis-Corliss machine. It

is rated at 230 horsepower at one-fifth cut-off, be-

ing capable of a 50 per cent, overload. The cylinder

of this engine is 18 inches in diameter. The stroke

is 36 inches and the speed 130 revolutions per minute,

by vacuum pumps, and is pumped from there to the

boilers by Worthington duplex pumps. The engine

room is lighted by two clusters of 10 16-candlcpowcr

incandescent lights.

In the boiler room are four horizontal tubular

boilers, 74 inches by 16 feet in size, rated at 100

horsepower each. The fuel supplied for the furnaces

consists mainly of shavings and refuse wood from
the differenl pans of the building and is fed to the

furnaces by means of four suction fans located in

the basement. The refuse from each of the wood-
working machines in tiie factory is drawn up chutes

and is discharged into a separator on the roof.

Here the wood refuse is separated from dirt and is

discharged by way of chutes into the furnace by

gravity re-enforced by a little air pressure. Com-
paratively little coal is used for the boilers, the

lathe, two drill presses, a bowling-alley groover and
. ling-alley planer. The 20-h

tea a bowling-alley carrier which is used for

loading sections of bowling-alley beds direct from
the basement on to wagons in the street. In

the basement of the slate department, which
adjoins the main factory on the south side, is

located a 10-horsepowcr motor which drives the bor-

ing and sawing machinery used in preparing the
slate beds for billiard and pool tables. A portion

of the motors used arc of the encased type, while the

remainder are semi-encased.

Electric light is used exclusively throughout the

factory and office. The installation consists of about

1,500 16-candlepowcr lamps and six enclosed, con-

slant-potential arc lights. All the wiring for the

power and lighting circuits is open work, and is

FIG. I. ELECTRIC POWER IN BILLIARD-TABLH FACTORY.—GENERATING PLANT.

which is said to be the highest speed attained by any

Corliss engine of the same size in this country. An-
other engine of the Allis-Corliss type is situated on

the other side of the engine room, and has been in

operation for 18 years. This machine has a cylinder

22 inches in diameter, a 48-inch stroke and a speed

of 75 revolutions per minute and is belted to shafting

in the lower part of the building in the east end.

Driven from this shafting is a portion of the ma-
chinery in the machine shop and the four suction

fans that arc used for the disposal of shavings, saw-

dust and refuse wood from the saws and planers.

The first-mentioned engine is direct-connected to

a Western Electric type L, 150-kilowatt, direct-cur-

rent generator, delivering current at 220 volts. This

machine is guaranteed to stand a 50 per cent, over-

load. The factory is wired on the two-wire, 220-

volt system, the lights and motors both taking 220

volts. The generating unit carries a load of from

300 to 350 amperes. To the right of the generating

unit in Fig. 1 is shown the three-panel white-marble

switchboard. The first panel to the left is equipped

with a single-throw, two-pole switch, a field rheostat,

a Weston voltmeter and an ammeter of the same
manufacture. The appliances for the control of the

four power circuits are located on the middle panel,

and on the panel to the right arc those controlling

the four lighting circuits. The engine room is

also equipped with an automatic duplex Worthing-
ton underwriters' fire pump, which has a capacity

of 1,000 gallons of water a minute. On the south

side of the engine room is the receiving tank and
heater combined, in which the water for the boiler is

kept at an average heat of from 205 to 210 . The
condensation from the dry kilns and the heating

system of the building is pupiped back to the heater

proportion of wood refuse and coal being about 75

and 25 per cent., respectively.

Eleven multipolar 220-volt motors are in position in

the bowling-alley, cabinet, carving, refrigerator and
billiard and pool departments. All of these motors are

supported on overhead platforms and are belted to

line shafting for operating the woodworking ma-
chinery. The billiard and pool department contains

three motors—two of. 25-horsepower and one of 10-

horsepower capacity. The 25-horscpower machines

shown in Fig. 2 (page 130) drive the various cue

lathes, planers, turning lathes, cue-carving machines

and band and crosscut saws that are used in this de-

partment. The 10-horsepower motor drives a tum-

bler, boring machines and a grindstone in the same
department. In the refrigerator department on the

third floor are a rip saw, a band saw. a trimmer, a

shaper and a boring machine which arc all driven

by a 10-horsepower motor, which is located on the

second floor. The machinery used in the operation

of the tinshop and gluing department on the third

(loot is driven by a 10-horsepower motor, and a

motor of the same capacity located on the same floor

drives the machinery in the tip department and the

sewing machines in the leather department on the

second floor. Two motors, one with a capacity of

jo horsepower and the other of 15 horsepower, are

located on the first floor. The 20-horsepower ma-
chine is used for driving band saws and shapcrs

and a sand drum on the second floor, and the 15-

horsepower motor drives a ten-pin machine, an em-

ery wheel and a knife grinder on the first floor.

The basement, which is devoted almost exclusively

to the manufacture of bowling alleys, is supplied

with two motors of 15 and 20-horscpower capacity,

respectively. The first-mentioned machine drives a

strung on porcelain insulators. The electrical in-

stallation, both for power and light, was made by
the Western Electric company of Chicago.

The Technolexicon.
The Vercin Deutscher Ingenieure (Society of Ger-

man Engineers) of Berlin has undertaken the great
work of compiling a comprehensive technical dic-

tionary in three languages—German, English and
French. It will be published in three volumes, so that
the alphabetical arrangement of words may be availa-
ble in each language. The society proposes to defray
all (he cost of preparing the manuscript and has al-

ready engaged Dr. Hubert Jansen as editor and set

aside room in its house in Berlin for editorial rooms.
In prosecuting i(s monumental work the Genu..
ciety asks the co-operation of learned and technical
societies, engineers, manufacturing establishments and
individuals—in short, everyone interested—in all

parts of the world. The work will extend over
several years, and the first effort will be to enlist

- of an army of contributors and col

laborators, Any help of any kind—the forwarding
of catalogues, suggestions of trade words and tech-

nical terms, as well as the more systematic filling

in of notebooks by special collaborators—will be

gratefully received, no matter which of the three

languages is employed by the sender. The plan is

an elaborate one. and under the auspices of the dis-

tinguished German society it is sure to be worthily

carried out. Electricians and all other technical men
should give hearty and act- The
address of the editor of the Technolexicon is Dr.

Hubert Jansen. 40 Derotheen strasse, Berlin

(N, W. 7), Germany.
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Ohio Electric Light Association.

The seventh annual convention of the Ohio Elec-
tric Light association was held at Hotel Victory, Put-
in-Bay Island, Ohio, on August 20th to 22d. Like
all other state meetings of the present year, the
attendance was affected by the Pan-American Expo-
sion ; except in point of attendance, however, the

meeting was a very successful one, from point of

technical merit of papers read and the discussions.

The president of the association, Ernest J. Bechtel
of Toledo, has taken a great interest in the associa-

tion's progress, and in his annual address presented
suggestions of merit, which were adopted and made
effective by the association promptly. One of these

was the admission of the manufacturers and supply
and material men to associate membership.
Among the papers presented that read by W. DA.

Ryan on "Relative Merits of Open and Enclosed-
arc Lights for Street Illumination" attracted general
attention, and presented some entirely new points

of view. Mr. Ryan's invention of the luminometer
is familiar to many. Alex Dow of the Edison Il-

luminating company, Detroit, Mich., was in attend-

ance upon the meetings, and, by courtesy was given
the privilege of the floor. He combated some of

Mr. Ryan's positions, mainly because he contended
that Mr. Ryan had too greatly emphasized the ad-
vantages of the enclosed-arc lamp. He thought that

Mr. Ryan had taken a view where all conditions

were favorable to the enclosed arc, and compared its

efficiency with the open arc when operating under
unfavorable conditions, such as it is frequently sub-

where variation of speed is desiied of about 90 per
cent.

M. E. Turner of the Cleveland Electric Illuminat-
ing company presented a paper on "Selection and
Maintenance of Meters for Measurement of Electric
Current," an abstract of which is given elsewhere in
this issue. This paper brought out a very interest-

ing discussion, arid the merits of various meters
were brought up. The necessity of renewing pivots
as well as jewels was urged by Mr. Vaughan of
the General Electric company, Schenectady, N. Y.
Mr. Turner thought it preferable if a meter was
found not to be working satisfactorily to at once
take it out, and substitute another tested meter;
Mr. Vaughan thought it better to test the meter on
the premises, as it was less likely to impair the con-
fidence of the customer in the meter. The aban-
donment of the old style of slip with dial readings,
or position of hands, was recommended by Mr.
Turner, and a following of the present plan pursued
by gas companies, where the figures are put down
as read. Mr. Dow thought all the troubles which
affect the meter are most likely to cause it to go
too slow. The customer may be depended on to

report when it goes too fast. He therefore recom-
mended frequent inspections and efficient men to be
in charge of meter tests, as revenue producing.

Clarence Renshaw of the Westinghouse company,
Pittsburg, read a paper on "Suburban Electric Rail-

ways, Particularly with Relation to Central Sta-

tions." J. H. Perkins of Youngstown corroborated
many of Mr. Renshaw's statements from his own
personal experience. He commended the rotary con-

FIG. 2. ELECTRIC POWER IN BILLIARD-TABLE FACTORY.— MOTORS DRIVING WOODWORKING MACHINERY (PAGE 120)

jected to in current practice as admitted by Mr.
Dow himself. He believed that where it was neces-
sary for any company to retain its equipment of open
arcs, with care a very good service might be gotten
from them. It was, after all, he thought, mainly
a question of finance, not at all a question of giving
good street lighting, as the latter could be done
efficiently by means of either style of apparatus.
If a company, for financial reasons, did not care
to add to its existing investment, but was willing

to increase slightly, or even to some extent, its op-
erating expense by using better carbons, etc., it could
hold on to the old style of open arcs and give very
satisfactory' service with them. He admitted, how-
ever, that he had in use only 43 open arcs, as against
some 1,500 enclosed.

W. F. White of Cincinnati thought the enclosed-
arc undoubtedly superior for street lighting. He
spoke of the intense light near the lamp in the open
arc, and the slight illumination at a point midway
between lamps when hung at an average distance
apart, as objectionable features with the open arcs.

In closing the discussion, Mr. Ryan said that, while
the use of opal globes improved the distribution, it

did not bring the steadiness up to the plane of the
enclosed arc lamp.
Lehman B. Hoit of the Bullock Electric Manu-

facturing company, Cleveland, on Tuesday night
gave a talk, illustrated by lantern slides, showing re-

cent improvements in construction of alternating-

current and direct-current apparatus for operation
of the various classes of machines, and explained the
economy of use of the mull
control: also use of rheostat ntrolling the

speeds of machines to which motor
connected. His v'l old-style work ror.ni

filled with belting was a commentary on the old

pared with the running of similar ma-
chinery by electric motoi dng by

the system he illustrated over rheostatic control

verter as an efficient apparatus. Mr. Dow thought
that when used for lighting motor-generators were
preferable to rotaries. Unsuitable setting of engine
valves was often responsible for uneven running,

causing the motors to pump.
J. Henry Hallberg of the General Incandescent

Arc Light company, New York city, gave a paper
embodying the results of his experience as to the
principal methods of controlling alternating-current
arc lamps in series on constant-potential circuits,

contending that the reactive-coil system in connec-
tion with the shunt lamp possessed most points of
advantage to central stations. The paper was illus-

trated.

H. C. Wirt of the General Electric company, Sche-
nectady, N. Y., presented a paper'on "Transformers,"
in which he made recommendations to manufacturers
and central-station men to adopt voltage and fre-

quency standards, so that data tables may be com-
pared without the necessity for correcting them for

uniform voltage. In comparing the economical op-
eration of transformers, the yearly cost should in-

clude interest and depreciation, and power consump-
tion lie made the basis of comparison. Mr. White
of Cincinnati, in the course of the discussion, stated

that, in his opinion, one cent per kilowatt-hour for
core losses, was a fair figure, and four cents per
kilowatt-hour for copper losses, the former extend-
ing over a period "f the 24 hours, while the latter

would average as to period about three hours.

A valuable paper was then read by Hon. D. L.

Gaskill of Greenville, Ohio, on "The Relation of

Electric light Companies to Municipalities from a

Legal Standpoint."

The closing uaper was read by E. S. Pilsbury of
the Wagner Electric Manufacturing company. St.

Louis, Mo,, "u tie subject of "Single phase Alternat-
ing-current Motors," illustrated bv appropriate dia-

grams. Tn lii' discussion Mr. Pilsbury was asked

by Mr. Renshaw whether the simplicity to be gained

by a reduction in the number of leads would com-
pensate for the complexity brought about by the
increased number of circuits which would be needed
on account of this low-tension distribution. Mr.
Pilsbury stated that the motor-generators are only
to be used for replacing the rotaries, and are not
expected to carry all of the secondary distribution,
but only that part of it which is at present being
handled by rotary converters on the multiphase sys-
tems. Mr. Renshaw said he did not think it possible
to supply railway service from the same circuits
with lighting service if such railway service is to
be supplied by motor-generators driven by induction
motors. Mr. Pilsbury contended, in reply, that con-
densers will be likely in the future to occupy a
much more prominent place in the field of electrical
distribution than heretofore. The cost of the con-
denser does not exceed about $10 per kilowatt, and
with motors whose highest power factor is above
90 per cent, the condenser capacity required is only
about 10 per cent, of the capacity of the motor, thus
bringing the expense within very reasonable limits
Mr. Wirt insisted that the use of the condenser

was required with single-phase motors, as tests
which he had seen made showed that when motors
are operated without condensers the starting and
running currents are from two to three times greater
than in similar motors with condensers. This has
an important bearing on the economy of the station
plant. When condensers are used they usually re-
quire, he stated, the introduction of a compensator,
and the combined cost of the condenser and com-
pensator equaled about three-fourths the cost of the
motor itself, so that a single-phase motor of a de-
sign that would be comparable with a three-phase
motor is much more expensive than the latter. Yet
there is an undoubted field for single-phase motors of
small capacity.

Mr. Pilsbury said that the reason why some man-
ufacturers place so much emphasis on the use of
condensers in connection with their single-phase mo-
tors is that they require a very large condenser to
secure starting power for them, and thus, being
compelled to provide the condenser, they are inclined
to place an excessive value upon its operation, while,
in fact, it is no more essential a part of the motor
than it would be of a multiphase motor.

Mr. Perkins said that his idea was that a generat-
ing plant should be so arranged that the distributing
system could either be used multiple or single phase,
or in combination. Under certain "conditions, the
adoption and use of single-phase motors will prove
satisfactory and be a saving to the operator. He had
used single-phase and two-phase motors for some
years and had not had any trouble with either of
them.
The question box contained the following ques-

tions :

(1) Alternating enclosed-arc lamps have been found to make
mahogany furniture appear to be covered with a blueish-white
fine dust. Has anyone a cure?

(2) Kerosene lamps for street lighting, such as the Kitson or
Petoskey system.—Has any member met them in competition;
how dangerous a competitor are tbey?

(3) Supposing that you have a 2,000-volt line where the trees are
so high as to make poles of proper length out of the question, and
you are not allowed to trim the trees, what is the best form of
construction to prevent trouble and burning of trees?

(4) Information regarding the right of a municlpalily to make
a company place its poles on the curb after having through its
council ordered them put on the street.

In answer to question No. 1 Mr. Ryan recom-
mended a reduction in the size of carbons, or an in-
crease in the current, or both ; he also recommended
care in the selection of globes and preference given
to globes of greatest opalescence, as having a ten-
dency to filter more of the violet light. Mr. Hall-
berg, on the same subject, said that he thought the
use of a seven or 7%-ampere lamp would overcome
the difficulty, and he also recommended shortening
of the arc.

In answer to question No. 2 Mr. Ryan said that
it is impracticable to install the Kitson light at a
reasonable height, owing to the peculiar distribution
of the light, the maximum being well on the horizon-
tal. The higher the light is placed, the less distance
it will penetrate; the ghastly color of the light was
also very objectionable.

In answer to question No. 3 Mr. White cited
the law on this subject promulgated by the Massa-
chusetts Commission on Gas and Electric-light Com-
panies. A similar regulation should obtain in Ohio.

In the discussion of question No. 4 an interesting
topic was broached ; i. e., the question of placing
wires on poles of telegraph, telephone and electric-

light lines—which should be hung lower? The gen-
eral opinion seemed to be that electric-light wires
were safest placed higher than the others.

At the business session of the convention the
following new members were admitted: Port Clin-
ton Electric Light and Power company; Northern
Ohio Traction company, Akron ; Shawnee and
Straitsville Electric Light company, Nelsonville;
New Lexington Electric Light plant ; People's Gas
and Electric Light company, Defiance, Ohio.
The election of officers resulted as follows: Pres-

ident, W. F. White of Cincinnati ; vice-president,

E. H. McKnight of Middletown ; secretary-treasurer,

J, H. Perkins of Youngstown; executive committee,
H. C. Fogle of Canton and S. M. Rust of Piqua;
finance committee, W. F. Raber of Mansfield, L. H.
Thulen of Leetonia and F. E. Valentine of Urbana;
advisory committee. D. L, Gaskill of Greenville, A.
W. Field of Columbus and Samuel Scovil of Cleve-
land. Tlie selection of W. F. White of Cincinnati
places at the head of the organization one of the

most progressive and broad-minded electric-light men
of the country, and it is expected that he will add
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considerable strength to the association.

After adopting the usual resolutions <>f thanks, the
meeting adjourned, to meet in Columbus, Ohio, in

1902, ;ii a date to be settled upon by the executive
committee.
The ladies' entertainment during the- convention

was looked after by Emil CI. Schmidt of the San-
dusky Electric Light company, who personally con-
ducted an excursion around the islands on Wednei
day morning, also a visit to the Caves.

Electrical Illumination for the Duke of
Cornwall.

The Dominion government has decided that the

Illumination of the Parliament buildings during the

visit of the royal party at Ottawa shall he the finest

electrical exhibit, in comparison to the size, that has

been seen on this continent. Acting in concert with

Ahearn & Soper of Ottawa, who have the contract,

the deputy minister of marine has secured designs

of tlu Buffalo illuminations, and the plans, now be-

ing worked out, are adaptations of these illumina-

tions. The great buildings will be illumined, not

from the prominent lines, but from the recesses.

The electric lights will shine out from the darkest

pi nuts into the night. All the windows are being

picked out in this way, and the cornices over arches,

etc., while the big central tower will be framed in

electric lights in somewhat the same manner as the

great electric tower at the Pan-American Exposition.

The whole effect will be most beautiful. Prepara-

tions arc also being made to illuminate the new In-

terprovincial bridge in the same manner, the decora-

tions of which will be elaborate and costly. Never
in the history of Montreal, also, has an illumination

been atternpted which could rival that now being

planned for the reception of the royal tourists. Al-

most without exception, the larger business buildings,

public institutions, railway stations, as well as pri-

vate residences, will be illuminated with electric light.

Already large contracts have been placed with three
of the leading electric companies of the city, whose
capacity will be taxed to the utmost. It is estimated
that not less than 100,000 incandescent lights will

be utilized throughout the city, in addition to those
now in use.

Edison Honored in Canada.
According to press dispatches from Sudbury,

Canada, a pleasing demonstration took place in that
city on Saturday evening, August 17th, when, on
behalf of the people of Sudbury, the mayor and
council presented Thomas A. Edison with an in-

formal address welcoming him to the city and ex-
pressing the general appreciation of his visit to that
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Development of the Nernst Lamp In

America. 1

B Alexander Jay Wuhts.
Pakt I.

It was in i.h.,7 thai Mr. Henry Noel Potter, while
in the cmploymcnl ol Mr. Wcstinghousc, Goi
tingen, Germany, bccami acquainted with the Nernst
lamp. Early in iS<^h Dr. Nernst, Mr. Potter and an
assistant came to East Pittsburg at Mr. Westing-
house's rcquc 1 and exhibited the new disc
Mr. Wcstinghouse quickly recognized its «r<

sibilitics and directed the writer to prepare I

commercial introduction. A happy choice brought Mr.
Marshall W, Hanks to my assistance. Mr. I'

returned to Gocttingen to study somi
of the details of the work. In June,
[899, Mr. Edward Bennett joined us, as

did also Mr. Frederick M. Goddard a
month or two later, who had been a

sisling Mr. Potter in Germany, but, un-
fortunately, in December of that year,

Mr. Goddard contracted a violent cold
from which lie never recovered. In

February, 1900, Mr. Murray Charles
Beebe joined us, and in August of the
same year Dr. Max von Recklinghausen.

I have thus briefly introduced the
characters who have worked upon the
Nernst lamp in America and without
whose names its history would be in-

complete, my only regret being that

these gentlemen are not all present on
this occasion to share in the pleasure
of announcing to the American Institute
of Electrical Engineers the results of
our work upon the Nernst lamp.

The Glower.1

It is not my purpose to describe the details of our
experiments, but rather to give the results of our
work. Let us begin with the glower, so named to
distinguish it from the filament of the incandescent
lamp.
Our standard 220-volt glower is about 25 milli-

meters long and 0.63 of a millimeter in diameter.
It is made by expressing from a die a dough made
of the rare earths mixed with a suitable binding ma-
terial, cutting the porcelain-like string thus made into

convenient lengths, drying, roasting, and finally at-

taching lead wires. This sounds very simple, but the
making of glowers is an art not easily acquired

;

it is the result of long and painstaking investigation,

particularly with reference to the terminal connec-
tion between the glower and lead wire. This con-
nection, as Dr. Nernst made it, consisted of a few
turns of platinum wire wound around each end of
the glower, the convolutions being finally pasted
with cement. This forms a successful and effective

terminal, but the shrinkage of the glower ends away
from the convolutions of platinum wire sometimes
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off, owing to the poor light-emitting properties of the
blackened portion. The life of the glower on al-
ternating current is about 800 hours; with the same
glower on direct current it is considerably less than
this. There are, however, radical improvements be-
ing made in direct-current glowers.
A glower burns at a higher efficiency in its own

heat (that is, in a globe J than it does in the open
air. We shall refer again to this feature in connec-
tion with the multiple-glower lamp. The glower is

about as strong as a piece of porcelain of the same
size, and it is difficult to break a short section. The
terminals of a glower give off platinum black, which
deposits on the globe, and although this cannot be
wiped off with a cloth, it is easily removed in a
variety of ways, so that the globe may be considered
a permanent fixture in the lamp, and, for that rea-
son, may assume fancy designs. When properly
made, the voltage of a glower changes but slightly
during its life, the tendency being to rise from two
to four per cent, in 800 hours. For a short time
before rupture the voltage rises rapidly until the
glower is broken.

fHARAf-TFRIST r or fsJOVIFR If 1 VArL0JM_

I<H

p^*' 1

m /
17(1

!

M
1

1st

\

I'll
§ \

m

m

lie,

mi

at AMP :rcs.

^s
n H >• o~. •

- 1 A > .t . .1 ) ) 1 II

??{

?IQ \
3XYGE

— IN

HYOf(OGEN
\

W
__^_

(9C /> \
Si

4t
SA

mo

> /
170

480

-- *—
V ,* 1

- > *
'

.< s* 1

Fig. I.

district. About 50 of the leading men of Sudbury
took possession of the balcony of the hotel at which
Mr. Edison was stopping. Mayor T. J. Ryan pre-
sided, and Mr. Edison occupied a seat beside him.
After the reading of the address by the town clerk
Mr, Edison responded in a short speech, thanking
all present for the cordial greeting and good wishes
A number of short speeches were made by some
of the gentlemen present. A. McCharles coupled
the names of Lord Kelvin and Mr. Edison, who were,
lie said, the foremost inventors of the age. A dis-
patch from Sudbury says: "As to whether Mr. Elli-
son will engage in nickel mining here nothing is

known yet, and in any case be only needs a small
supply of nickel for bis own use. bul bis visit to
the Sudbury district lias been the event of the year,
and everybody who has bad the pleasure of meeting
him since bis arrival has been captivated by bis
plain, unassuming and kindly manner and talk."

DEVELOPMENT OF THE NERNST LAMP IN AMERICA.

causes the contact to deteriorate, resulting in the
weakening anil early destruction of the glower near
the terminal. In the Hanks terminal these conditions
are reversed. A platinum bead is embedded in the

end of the glower in such a manner that any tend-
ency lii shrink on (be part of the glower material
can result only in tightening the contact and thereby
maintaining intimate union between the platinum
bead and tile glower. It is then a simple matter to

1. A paper presented at llie eighteenth animal convention of
tlic American Instituto of Electrical Engineers at Buffalo,
August S3, 1401.

2. The Hcfnor unit of candle power has been adopted in this
pnper so that ready comparisons may bo made with results ob-
Iniin 1 on the Nernst lamp in European countries. The "glower"
is the filament or light-giving body. The 'ballast" is a steady-
ing resistance connected in scries with each glower. The
"holder" is the removable piece containing glowers and heaters.
Tho "heater-porcelain" is the porcolain disk in the holder im-
mediately back of the healer. The "heater-case" is ., sin.,11

glass globe used in the six-glower and JO-glower lamps.

Fif. 3-

The; characteristic of a glower with reference to

ge and current is remarkable, and has given
rise to the necessity of a steadying resistance. As
the current in the glower is increased, the \

across its terminals rises, at first rapidly, and then
more and more slowly to a maximum, beyond which
it again drops ff wilh increasing rapidity as the
current and resulting temperature through the glower
continue to increase. Beyond the point of maximum

ge, the decrease in resistance of the glower is

id as to make the current difficult of control.

In tact, with.ml .1 steadying resistance, such
ductor would rapidly develop a short-circuit and
flash out. The characteristic of .1 Nems
shown in curve 1. Fig. t. the small ci:

near the crest of the curve representing the point of
ills per candle in the open air.

In studying the characteristics of the glower and
seeking for methods of operation under Ihi
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possible conditions, we naturally exploited the field

in various gases, including a vacuum, and although
the experiments in this direction have not been ex-

haustive from a scientific standpoint, the results

have been negative as far as practical results are
concerned, and have demonstrated that, for the pres-

ent, at least, there is nothing to be gained in this

direction. The vacuum curve and corresponding air

curve are shown in Fig. I. Aside from the fact that

the vacuum has shifted the point of 1.76-watt effi-

ciency to a much lower voltage and higher current

density, it will be observed that all the points of

the curve now lie on one side, giving a decreasing dif-

ference of potential for an increasing current. Such
a condition as this involves the use of a relatively

large steadying resistance, and renders the operation

of the glower inefficient. Fig. 2 shows the nitrogen

curve with corresponding air curve, and it will be
observed, as in the case of the vacuum, that this

gas has also rendered necessary a large steadying
resistance and has thereby lowered the available effi-

ciency of the glower. In Fig. 3 we have both the

oxygen and hydrogen curves to compare with the

air curve. It is interesting to note how closely the

oxygen and air curves compare with each other,

while the hydrogen curve shows characteristics sim-

ilar to that of the vacuum curve requiring a large

steadying resistance.

There is an interesting phenomenon connected
with glowers operating in a space free from oxygen,
and which seems to be especially pronounced when
operating in a vacuum. Where oxygen is excluded,

the glower seems to be sluggish and to respond but

slowly to changes in line voltage. The curves in

Fig. 4 show this sluggish action in a vacuum. The
line voltage is indicated by a dotted line in the upper
part of the dagram, beginning with 270 volts.. The
upper solid curve shows the change of current value

during a lapse of time indicated in minutes, while

the lower curve shows the change in voltage on
the glower during the same interval. Previous to

this test the glower had been run at 0.25 of an am-

2B?_

in electromotive force above normal, the corrective
power of the steadying resistance would be brought
into play to check any abnormal flow of current
through the glower; in other words, to take up the
additional voltage. As already stated, however, the
temperature correction should be immediately avail-

able, for if it were not, the glower would "shoot
over" when lighting above the normal pressure; that
is, take more current at the s.tart than it would a

little later after the temperature correction of the
steadying resistance had asserted itself. The same
would also be the case with any sudden increase in

the electromotive force applied to the glower, unless
the corrective power of the steadying resistance were
immediately available to check the current flow.
Mr. Potter has designed a steadying resistance or

"ballast," as he has named it, which is certainly unique
in construction and which meets in a very effective

manner the peculiar requirements of the glower.
Iron wire is used on account of its high temperature
correction, and by properly mounting this in a small
glass tube filled with some inert gas Mr. Potter
has secured a ballast having at once a high cor-
rective power with minimum resistance under normal
conditions, and, oxygen being entirely excluded, the
wire can readily be worked throughout the entire

high corrective region without danger of destruc-
tion. This remarkable characteristic of the ballast

is well shown in Fig. 5, from which it will be noticed
that for a 10 per cent, rise in current the resistance

of the ballast increases 150 per cent., so that a glower
thus protected becomes at once op- ^(.q
erative throughout a wide range.

The Heater.

As already stated, the glower is

a non-conductor when cold, becoming, £jn
however, a conductor when heated.
For practical service in a lamp, there-

fore, it is necessary that some means
be provided for heating the glower
and bringing it to a conducting tern- i240.

230

port in such a manner as to afford easy access for
repairs without removing the glowers. The life of
the heater when running continuously is about 200
hours, or 133 hours when the current is turned on
and off 4,000 times at regular intervals. Inasmuch
as the heater is not called into service for more than
about 30 seconds to light the glowers, this would in-

dicate a practically infinite life. In actual service,
however, the heater remains in close proximity to
the glowers, and the high temperature to which it is

thereby subjected causes a material decrease in its

life. Nevertheless, the life of the heater is surpris-
ingly long, probably several thousand lamp-hours.
The average life, however, cannot be definitely de-
termined until a large number of lamps have been
operated over a very considerable period in general
commercial lighting.

Cut-outs.

An automatic lamp requires a cut-out to discon-
nect the heater from the circuit as soon as the glower
shall have lighted. This is another one of those
details that Dr. Nernst developed and exhibited in

some of his early lamps, but which we have sought
to still further perfect and to adapt to the special

types of lamp which we have constructed. The cut-

out includes a coil, a moving member and a contact,

all of which must function at a temperature of about
no° C. without possibility of failure. The coil

must therefore be heat-proof, the contact must not
weld, and the moving member should not' hum on
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pere for half an hour, after which the line voltage

was raised 20 volts and the current values and dif-

ferences of potential on the glower were taken at

intervals for 10 minutes, resulting in the curves

shown. Shortly after the completion of this test, the

line voltage was lowered 20 volts, when the glower
again adjusted itself slowly to the new conditions,

"and returned to its original current and difference

of potential. In air the glower would have re-

sponded almost immediately to similar changes in

line voltage. It is likely that the slight changes

in both cases after the first minute are largely, if

not entirely, due to the temperature correction of

the resistance that was connected in series with the

glower.

Steadying Resistance or Ballast.

The advantage to be gained by the use of a steady-

ing resistance, which would enable the glower to be
operated efficiently at a point on or beyond the crest

in the characteristic curve, was well recognized. To
accomplish this under all conditions of commercial
use, and with as little loss as possible under normal
conditions, the steadying resistance should have as

large a positive temperature correction as possible, and
this temperature correction should always be imme-
diately available. For example, if the glower were
operated on or beyond the crest of the characteristic,

the current could obviously be controlled by a suffi-

ciently large steadying resistance having no tem-
perature correction, but such resistance would very
materially decrease the net efficiency of the glower.

On the other hand, if the resistance is assumed to

have a high temperature coefficient, the necessary

steadying resistance under normal conditions may
-/ much less than when no temperature correc-

tion is present, and then should there he an increase

20Cw
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perature. This topic could well form the subject
of a paper by itself, but time will permit me to re-

view but briefly the developments made in this di-

rection. Some of the lamps which Dr. Nernst
brought with him from Europe were fitted with
electric heaters, while others were intended to be
heated by an alcohol lamp, or even by a match.
The further refinements of the lamp imposed new
and severe requirements upon the heater. It is

therefore especially gratifying that we can announce
the construction of a simple, satisfactory and effective

heater, suited to the requirements of the latest forms
of the lamp. The glower is lighted at a temperature
of about 950 C, and it will be readily apparent
that to acquire such a temperature quickly and with-
out rapid destruction of the heater and adjacent
parts renders the selection of the materials a very
serious problem. Platinum for the heater seems an
undesirable expense in a commercial lamp, and al-

though many attempts have been made to devise a

cheap mineral heater, platinum still holds its own
as the least expensive, the most durable, and alto-

gether the most desirable material for this purpose.
The actual expense, however, is not so serious, be-

cause when the platinum heater is burned out, the
value of the scrap is nearly 90 per cent, of the orig-

inal cost, and as the labor is almost negligible, the
running cost of the heater is small.

As now constructed, the heater consists of a thin
porcelain tube, overwound with a fine platinum wire
pasted with cement, the latter serving as a protec-
tion to the platinum wire from the intense heat of
the glowers. These tubes are wound for no volts

and are connected in pairs of two in series, according
to the service, the one, two and three-glower lamps
taking one pair, and the six-glower two pairs.

These heater tubes arc mounted on a porcelain sup-

alternating current. These requirements are severe,
but they have all been met in a most effective and
satisfactory manner by embedding the coil in cement,
by making the contact of silver, and by suspending
the moving member from a single point of support.
The latter feature of the cut-out is illustrated in

Fig. 6, in which (1) is the coil, (2) the core, and
(3) the armature or moving member, which is

round in section
; (4) is a silver band which makes

contact by gravity with two silver wires not shown,
forming a V; (5) is a strip of sheet-steel, 0.007 of

an inch thick, which is inserted into the armature
and securely held by a pin; (6) is a small steel rod
or support for the armature, and (7) is a hole in

the steel strip (5), somewhat larger in diameter
than the pin (6), so that when the armature is at-

tracted by the magnet, there is practically only a

single point of contact between the strip (5) and the

supporting pin (6). This construction has resulted

in a cut-out which entirely avoids the humming
sound so persistent in the ordinary types of alter-

nating-current apparatus.

Lamps.

The lamps thus far developed arc indicated in the

following table:

Candle Power Voltage. No of Glowers, Style.

IIO 1 Indoor
no 1 Outdoor

50 220 1 Indoor
50 220 1 Outdoor

100 220 2 Indoor
170 220 3 Indoor
400 220 6 Indoor
/|00 220 6 Outdoor

2,000 220 30 Indoor

The main features are the same in all. The in-

door lamps are provided with ornamental spun-brass
housings; the outdoor lamps with neat japanned cast-
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iron housings. Singlc-glowcr lamps have single-pole

11 outs, whereas all the multiple glower lamps arc

provided with double-pole cm outs, the reason for

this difference being that the extremely high tem-

perature in the immediate neighborhood of a number
of glowers tends to establish leakage currents be-

tween the glowers and heaters, unless the latter be

entirely disconnected from the circuit.

Wc will examine in detail the six-glower lamp as

typical of all the others. This lamp is suspended

from an eyebolt which, being removed, allows of

immediate access to the inner parts. On removing

the housing, wc find that the ballasts are placed in

a semi-circle around the cut-out, the arrangements

of the parts being such as to make all easy of access.

••••II
• •••$
•'•••

• »
• •••
••••:
• •••

service the "heater porcelain," which is tlr

disk immediately above the heater, bccoi

with a thin layer of platinum black, unlc

are taken to prevent it, and this not only dci

the illuminating power of the lamp, hut if not re-

moved, will in course of time Income conducting

and cause leakage of current. N'o simple mi an

been discovered for removing the platinum black

loin Hi. porcelain surface. This difficulty, never-

theless, has been avoided by coating the surface of

the porcelain with a thin layer of white paste, which
may be easily removed with a stiff brush or scraper.

The platinum black now deposits on this co

both of which may be removed together, leaving

tile fresh, white surface of the original porcelain

to be recoatcd for further service; but even should

the platinum black be allowed to accumulate, nil

danger of leakage currents is avoided by sum und

ing the holes through which the lead wires pass by
small annular rings or grooves, it having been dis-

covered that the platinum black will not deposit in

these small spaces; the continuity of the platinum-

black surface between the lead wires is thereby in-

terruptcd. For higher candlepowers the six-glower

holder is used as a unit, and this may be multiplied

to any desired limit.

The quality of the light is remarkable for its

beauty and close approximation to daylight. All

colors are seen in their proper shade, making the light

especially desirable in stores, art galleries, drawing

rooms and the like. The absence of shadow, the

steadiness of the light, the simplicity and low cost

of maintenance, the high efficiency of the lamp and

lln fact that it is operative on 3.000 alternations

are features that will commend themselves strongly

to the lighting world.

[To be continued.]

FIG. 6. NERNST LAMP.—CUT-OUT.

I he connections are made with small aluminum
plugs 'in the cuds of the interconnecting wires, which

avoid the many familiar inconveniences associated

« ith set-screws. All the parts are mounted on porce-

lain; in fact, there is no combustible material what-

ever in the lamp. The heaters and glowers are at-

tached to a removable piece or "holder," the design

being such that the heaters backed by a porcelain

disk are immediately above the glowers, resulting

in the following advantages: Stagnation of heat

In mi the heater, thereby lighting the glowers in

minimum time; no shadows, nearly all the light

being thrown downward, where it is ordinarily most

desired ; stagnation of heat from the glowers, whereby

the latter are run in their own heat, and therefore

at a higher efficiency than they would otherwise.

The glowers and heaters are attached to the binding

F13. 7. NBRNST LAMP.—niAGRAM OF SIX-GLOWER LAMP.

posts of the holder by means of small aluminum
plugs, so that the perishable members arc always
easily and conveniently interchangeable. The holder

is provided with nine contact prongs, which, when
the holder is pushed up into the lamp, automatically

make the desired connections. These are shown in

Fig. 7, where (1) and (2) represent the line ter-

minals, (3) the actuating coil, (4) and (4I the

double-pole cut-out, (5) the heater, (61 the glowers

and (7) the ballasts, there being, of course, one

ballast for each glower. A small glass globe, called

the "heater-case." is held by spring clamps around
the glowers, the function of which is to retain the

heat and thereby decrease the time of lighting, as

well as increase the efficiency of the glowers. In

Electric Traction in Hull, England.

Up to the year 1880 the city of Hull was behind

every other city of its size in England as to its meth-

ods of local transportation. During that year its first

electric-traction service was installed, and so rapidly

has it forged ahead since that time that it has to-day

one of the best-equipped electric street-railway serv-

ices anywhere in Great Britain. Most of the equip-

ment is American, the double-decked cars being the

output of J. G. Brill & Co. of Philadelphia, while

others are of English workmanship. The cars im-

ported from the United States are universally ad-

mired for their handsome appearance and comfort-

able scats. The service is said to be in every respect

first-class and reflects credit upon the energy and
enterprise of the corporation.

It is rather a peculiar incident that Hull, which
is in the center of a commercial
manufacturing community,
should have drawn so largely

upon the outside world for its

equipment of this service. For
instance, the steel rails were im-
ported from Germany, the

wooden blocks for street pav-
ing from Australia, the motors,
cars, and, in fact, the bulk of the

electric equipment from the
United States.

The building for the power
house, located in the central part

of the city, was designed by the

city engineer, and is constructed
of brick, with stone trimmings.
The boiler room, which is S3 by
63 feet in size, is equipped with
four Lancashire boilers of about
360 horsepower. These boilers

are fired by Vickers mechanical
stokers, supplied with hoppers of
800 pounds' capacity, driven
from a shaft connected by worm
gear to a 4%-horsepower elec-

tric motor. The water supply
is taken from the city mains, and
is run into a storage tank of 70.-

000 gallons, or can be delivered
direct through an economizer to
the boilers by means of pumps.
The working pressure of the
boilers is 150 pounds.
Each motor car has two light-

ing circuits, each consisting of
six Ki-candlepowcr .lamps in

series, only five of which arc in

use at any one time. Two lamps
in the canopy headlight in the

rear of the car are cut out by a

special plug switch. Another
special feature of the cars is the lamps on vertical

stands attached to the roof, with half-opal globes.

Signal lights, with colored glasses to indicate the

route of the car, are also provided. In addition to the

special lighting features, the electrical equipment of

each car includes, besides the motor equipment, a

Siemens automatic cut-off and a main switch fixed

below the driver's canopy at the front end of the car.

a lightning arrester and choking coil, and .1 slue

panel with the necessary switches and fuses for the

lighting circuits.

Mr. Yerkes and the London Railways.
In a- itcmcnts made in tl

ipolitan J<a:i

I . Vcrkes
that the report puts him in :

speaking of the merit, of ti:

terns, Mr. Jfcrkcs -ay :

ncctcd with the Melrop
ird to the matter that if

litan lor a period 1 :

had worked successfully, I won!''

: 1. on any work that I 1 1 :

charge that I am concerned in pro,

general system of electric cquipmci
and that to adopt a better wo
by virtue of being compelled to abandoi

nd adopt another radically opj
to it. I will say that wc have nevi

the scrap heap when we found we had mad'.

lake, but we do not court it." Further on in the
letter Mr. Yerkes said: "Another matter 1

like to have understood. The system so called which
we propose to use is not the 'Yerkes system.'
is no such thing. I never invented anything
taining to electricity. It [the usual direct-current 1

is a system universally used the world over by all

modern-built railways, and I am only one (

scores of people who are doing this. It is used ex-
tensively in England, and only lately Glasgo

.

adopted it in the important plant which they have
recently made, and which 'is the largest in I

Britain." Mr. Yerkes then went on to define the
positions of the Metropolitan and Metropolitan
trict railways, and, in conclusion he said: "Ths
losses to both companies at the present time are
very great, and I believe there is nothing that will

stop the continuance of these losses hut the running
of the roads by electricity. Therefore every day
means money, and it is for that reason that I am
extremely anxious that not a moment should b<.

New German Tariff.

Among the rates of the new German tariff, which
are to take effect on January I, 1904. unless pre-

viously modified by commercial treaties or otln 1

are the following:
Marks.

Electrical machinery, viz., dynamos, electric motors,
converters, transformers, etc.. for machines under 500
kilograms in weight, per 100 kilograms 5-= $2. 14

Same from 500 to 3.000 kilograms 7= 1,66
Same (more than 3,000 kilograms in weight) 6= [.42
Machine tools for working metals, wood or stone, steam

and hydraulic presses, welding machines, mechani-
cal hammers, as follows:

250 kilograms in weight ...20= 4.56
From 250 to 1,000 kilograms ir

From 1,000 to 3,000 kilograms S= 1.50
From 3 000 to 10,000 kilograms 6= 1.42
Over 10,000 kilograms i= .9-
Steam engines, turbines, gas and caloric engines, blowing

machinery, pumps, portable cranes, pile drivers and power
Hammers, ice machinery, etc., range from a rale of $23.50 per
too kilograms for machines weighing less than 40 kilograms
each to 54.28 for machines between one and two tons in

and so on down to S3 cents per too kilograms for machines
weighing more than 100 tons each.

Marks.
Telegraphic instruments, telephones, electric light-

ing and power transmission apparatus, electrical
measuring instruments, etc 60.0

Motor, railway and street cars 10.0
Freight cars, open and covered 5.00= 1.19
Passenger cars:
Not upholstered 7-5p= !-" s

Upholstered i2.,-o

Chicago Automobile Club.

The board of governors of the Chicago Automobde
Club has elected F. C. Donald president and E. F.

Brown first vice-president of the organization, and
J. W. Bate and B. J. Arnold have been appointed
members of the board of governors. It is pr
by the new officials of the club to increase the mem-
bership from 100 to 200 within the next 60 days.
Among the plans under discussion is one for the
erection of a clubhouse which will have, in addition
to the ordinary clubhouse facilities, grounds and
buildings for storing a large proportion of the auto-
mobiles owned by members. Machinists will be in

constant attendance for those who need their serv-

ices. It is also contemplated by the board of
crnors to make the Chicago Automobile C
headquarters for all automobile affairs, not only in

Chicago but in the entire western por:

United States.

International Association of Municipal
Electricians.

The three days' convention of the International

iation of Municipal Electricians will be
Falls, N. i., on September 2d. Ov

the unfinished condition vention hail

the meetings were to have been held til

will be held in the banquet hall of the Interna
Hotel, the headquarters of the as.

opening n next Monday after;-

M. 1!. Butlct a Falls will welcome U11

gates, the response being made by President
\V. Mead of Pittsburg. Several papers
programme, and the entertainment schedule im
carriage and trolley rides, a dance and visits to the

various power houses.

The city of Little Rock. Ala., contemplates en-

larging its electric-light plant at a cost of $25,000.

The City I intcd

a franchise to the Sttcl Cities B

which is represented by R. F. Henneman.



134

WESTERN ELECTRICIAN
EVERY SATURDAY.

PUBLICATION OFFICES.'

510 Marquette Building, - CHICAGO.

TELEPHONE, MAIN 1746.

WESTERN ELECTRICIAN

Visitors to the Pan-American Exposition will find

the Western Electrician's space in Section F 2 in

the Electricity building, where they will be cordially

welcomed.

Eastern Office, 193 Times Building, New York.

Trade Supplied by Western News Co.

COPYRIGHT.—Not only the title but the entire contents ot
each number of the Western Electrician are copyrighted.
This paper is entered at the Chicago postoffice as mail matter
of the second Jlass.

SUBSCRIPTION, in advance, postage prepaid, S3 00 for a
full year of 52 numbers; in clubs of four or more, $2.50. with free
extra copy for eight subscriptions; foreign countries, $5 .00

a

year; single copies, 10 cents. When change of address is re-
quested, the old address as well as the new should be given.

CORRESPONDENCE telatiag to electricity or any of its

practical applications is cordially invited, and the co-operation
of allelectrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and com-
munications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thank-
fully received and cheerfully acknowledged.

ADVERTISING.—Tbr Western Electrician—the only
general electrical paper published in the West—thoroughly
covers a territory exclusively its own. This is a claim which
CAN BE MADE BT NO OTHER ELECTRICAL JOURNAL IN THE
United States. Electrical merchants and manufacturers
desiring westei-n trade will appreciate the unequaled value
of this journal as an advertising medium in its special field.

Advertising rates are moderate, and will be furnished on
application.

high water mark
circulation, 20,000.

CONTENTS OF THIS NUMBER.
PAGE

Electric Power in Billiard- table Factory. Illustrated . . . . 129, 130

The Techno lexicon 129

Ohio Electric Light Association 130, 131

Electrical Illumioation for the Duke of Cornwall 131

Edison Honored in Canada 131

Development of the Nerost Lamp in America. By Alex-

ander Jay Wurts. Illustrated. Parti. (American Insti-

stitute of Electrical Engineers) 131, 132, 133

Electric Traction in Hull, England 133

Mr. Verkes and the London Railways 133

New German Tariff 133

Chicago Automobile Club 133

International Association of Municipal Electricians 133

Editorial 134

American Institute of Electrical Engineers.—Eighteenth An-
nual Convention at Buffalo 135, 136

Central London Underground Railway 136

Managers of Everett-Moore Properties— 136

Development of the Telephone Field 137

Telephone News from the Northwest 137

Indiana Telephone Items 137

Southern Telephone Notes 137

Negotiations in Toronto 137

Last Link in Telephone Line across the Continent ;.. 137

General Telephone News 137

Important Telephone Consolidation in Wisconsin 137

New Companies 137

Manufacturers and Dealers 137

A New Lumen-meter. Illustrated 138

Paraguay Waking Up 138

Ether Wave Lengths 138

Bisse! Marlin Cable Hanger. Illustrated 138

The Assessor and the Electric Light Plant 138

Oa the Ionization of Atmospheric Air. By C. T. R. Wilson.

Part II 138, 139

Electrical Resistance of the Human Body. Illustrated 139

Pleasure Excursions by Trolley in New England 139

Rate War in Evanston 139

On the Maintenance of Certain Port : ons of Distributing
Systems at Earth Potential. By C, H. Wordingham.
(Municipal Ele*ctrical Association of Great Britain).. 140, 141

DEPARTMENTS.
Correspondence 141, 142
New York Notes 141
Canadian Intelligence 141
Southern Developments 141
From the Buckeye State 141, 142
Northwestern Notations 142

Personal 142
Electric Lighting 142
Electric Railways 142
Automobiles .. 142
Publications 142, 143
Societies and Schools 143
Miscellaneous 143
Trade News 143
Business 143
Illustrated Electrical Patent Record 143, 144

CONVENTIONS AND EXPOSITIONS.
International Association of Municipal Electricians. Interna*

Niagara Fall?, N*. Y.. September 2d, 3d and 4th,
sylvaoia State Street Railway association, York, Pa..

*-eptember 4th,
New York State Street Railway association, Rochester, N. Y.,

September roth :md :rth.

of Edison Illuminating Companies, New York
State building, Pao-A: position, buffalo, N, Y., Sep-

II]] and i2tli.

Roentgen Society of the United States, Un versity of Buffalo,
Buffalo. N. Y.. September totb and nth.
Old Time Telegraphers' association and United States Mili-

tary Telegraph Corps, Windsor Hotel, Montreal, Que., Septem-
ber nth, 121b and 13th.

Illinois State Electric association, Harper House. Rock
Island, 111.. September zjth and 25th.

0t* -fourlti

,

;
: ?alo, N. Y-. September 2tth. 25th an') 261b,

American Street Rail iqoare Garden,
New York, N. Y.. October nth to nth.

South Carolina Interstate and West Indian Exposition,
Charleston. S. C December 1, loot, to June 1, 1002.

The statutes of the state of Wisconsin relating to

the construction and operation of telephone systems

along the public highways are very clearly defined

in an opinion recently handed down by the Supreme
Court of that state. The suit which called forth the

decision and the accompanying opinion was brought
by the Wisconsin (Bell) Telephone company against

the city of Sheboygan, and a long abstract of the

court's opinion was given in a recent issue of the

Western Electrician. Questions of interest to all the

telephone companies in Wisconsin, Independent as

well as Bell, are treated in the decision, and the points

brought out will also apply to many operating compa-
nies in other states. Telephone companies in Wiscon-
sin have the statutory right to build and maintain

their lines along the public highways, and now the

court holds that the word "highway" covers the

streets and ways of a city as well as rural highways.
This permits the companies to build along the streets

of the cities, and the only restrictions that can legally

be placed upon the companies by municipal govern-
ments are those necessary for a proper exercise of

the cities 1 police powers.

On previous occasions the Western Electrician

has referred to the importance of the proposed tech-

nical dictionary in English, French and German.
This great work has now been taken up in earnest

by the Verein Deutscher Ingenieure of Berlin, and
some details of the plan are given in a brief article

on another page. It is evident that the preparations

are elaborate and thorough and worthy of the best

traditions of German scholarship, which is say-

ing much. The editor, Dr. Hubert Jansen, is de-

scribed as a well-known lexicographer, and a small

army of assistants and contributors will be employed

on the work for several years under his direction.

The German society is assuming the entire expense

of the preparation of the manuscript, and it is cer-

tainly entitled to the hearty thanks and grateful

appreciation of all interested in technical advance-

ment the world over. We hope that many readers of

the Western Electrician will keep in touch with the

project and give the co-operation which is desired. As
suggestions are asked in relation to the preparation

of the Technolexicon. as the work has been well

named, we will venture to advance three: (1) Let

the English of the dictionary be idiomatic English,

with no evidence of the translation struggles of a

mind thinking in another language; (2) while mak-

ing the work full and complete, it will be well to

guard against over-elaboration, to the end that the

volumes may be the sooner issued from the press,

as the need is urgent, and, finally (3), provision

should be made for periodical revisions or supple-

ments after the work is issued, that the dictionary

may be kept abreast of the rapid technical advance of

the day.

One of the interesting suggestions for the elec-

trical department of the St. Louis Exposition is that

especial attention be paid to accomplishments in the

line of wireless transmission of electrical energy

through space. Mr. A. Frederick Collins of Narbeth,

Pa., who is greatly interested in the problems of

space transmission, thinks that at the formal open-

ing of the exposition a departure from the conven-

tional starting of the machinery might be made by

having the president, from a distance, press a key

that shall achieve the desired result by wireless trans-

mission, rather than through a humdrum metallic

circuit. In a communication on the general subject

Mr. Collins says: "The wide application of win-

less methods is well known to those who have fol-

lowed the development of the art from the beginning

to the present day. In the next two years the applica-

tion will no doubt be greatly extended, and a mag-

nificent exhibit could be arranged. At the present

time we have, besides wireless telegraphy, the wire-

lephone, wireless steered torpedo, wireless mili-

tary automobile, ingenious apparatus for repeating

n on land, wireless clock regulation,

virclc ga lighting devices, wireless electric bells,

fire and burglar alarms and. lasl but not least, wirc-

electrit lights, All of these we have with us

in all their pristine glory, and every week the pat-

ent rep' that the limitations are being broad-

ened, as, for instance, when a patent was recently
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granted for a wireless block-signal system. It may
be argued that these inventions are not yet prac-
ticable, but I beg to state that each and <:\-<:ry one
of those named are as far, and many of them much
farther, advanced in the art than the Bell telephone
when shown in 1876 in Philadelphia at the Centen-
nial."

So far as we are aware, little, if any, attention
has been paid to wireless systems at the Buffalo
Exposition, and this fact shows that Mr. Collins'

suggestion is timely and valuable. We all expect
great things of the St. Louis exhibition, and among
them should be a thorough exposition of "things
wireless" in the ordinary electrical sense of the
term. Mr. Collins takes perhaps an over-enthusi-
astic view of what we actually "have" at the present
time in space transmission, some of the inventions

he enumerates being still in the laboratory stage.

But in two years they may be greatly developed and
still others may be added. At any rate, "wireless

telegraphy," to use the popular generic term, has
demonstrated its usefulness and is embracing within

its domain a constantly broadening field. Some of

the best electrical thought of the day is devoted to

the exploration and utilization of the resources of

this boundless dominion. It will certainly be a great

mistake if the progress in this branch of electrical

science is not signally demonstrated at St. Louis.

One of the most valuable of the general meetings
of the American Institute of Electrical Engineers

was that concluded in Buffalo last week. The West-
ern Electrician, in its issues of last week and this

week, gives a full account of the convention, and
its readers may judge for themselves of the fruit-

fulness of the occasion. The presence of the foreign

visitors added interest to the gathering, which was,

however, especially noteworthy by reason of the

high character of the papers read before it. Among
these papers two stand out as of especial prominence.

One is on "The Electric Transmission of Power
from Niagara"—a topic particularly apropos to the

time and place of the convention. This treatise,

for it is hardly less, was written by Mr. Lewis B.

Stillwell, who is of all men the one most competent,

probably, to handle it and to describe the splendid

achievements of electrical engineering that center

about Niagara Falls. The paper is necessarily long

—about 40,000 words—and it gives a comprehensive

account of the inception, development and present

slate of the Niagara Falls power plant. The author

shows that the great Niagara plant inspires confi-

dence in "the certain and permanent character of

adequate electrical engineering" and cites the sig-

nificant fact that whereas the hydraulic equipment

in Power House No. 2, now under construction, is

radically different from that in Power House No. 1,

installed eight years ago, the electrical machinery of

the new power house will differ from the antecedent

installation in only relatively unimportant details

of construction. Mr. Stillwell has written a paper

that will be a classic in electrical literature. We may
have occasion to say more of it in a subsequent issue.

The other paper to which especial reference was
made is of a different character; it is a record of

pioneering work on a new factor in illumination

thai electrical engineers have now to reckon with.

This paper was written by Mr. A. J. Wurts and de-

scribes the "Development of the Nernst Lamp in

America." It is very interesting and will be eagerly

read by electrical men, who have been awaiting data

of the characteristics and performance of the Nernst

lamp. It may be taken as an introduction in form
of the new lamp to the electrical public of the United

States. The presentation is made with becoming
modesty and an engineer's restraint. It is intimated

that the Nernst lamp will make a field for itself

where the high quality of its light is esteemed and

that it will not seriously encroach upon the older

types of electric lamps; but it is evident that if there

is any danger of displacement the enclosed arc is

in greater jeopardy than the incandescent lamp.

Data of construction ami maintenance are given with

reasonable fullness, although if one looks for exact

information about the composition of the glower for

instance, he will look in vain. However, no one can

find fault with Ibis reticence, and the paper as a

whole is a very valuable contribution t'> the prac-

tical literature of engineering. The Western Elec-

trician will presenl the paper in full, the first half

being given iii Ibis issue. The description should

ii read in conjunction with the discussion at Buf-

falo, an abstract of which is also given in this issue.
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AMERICAN INSTITUTE OF ELEC1RICAL ENGINEERS
EIGHTEENTH ANNUAL CONVENTION AT BUFFALO.

[Special correspondence of

Buffalo, N. V.. Augusl -'4. After leaving Albany

[the preliminary events in and about New York city

iverc described in last wei u of thi Western

Electrician] on the morning of Monday, Augusl 19th,

[hi 1 .1 li i'n and foreign party of attendanl -

ighti 1 nib annual convention of the Ami rican [n n

tute of Electrical Engineers visited the works ol

ill,' General Electric company at Schenectady. Here

[he gentlemen and ladies were met by local mem-

bers, and in eighl or nine groups were shown through

ihc extensive manufacturing works of this company,

visiting the foundry, machine shops, testing rooms

.•Hid many other points of interest. Immediately

after luncheon they left Schenectady by special train

for Buffalo, where, upon arrival in the evening,

ilu'v were conveyed bj special arrangements to the

,,.1 Hotel, the headquarters of the members

, 1 1 1 r i 1 1 k the convention.

Opening of the Convention on Tuesday, Augi 51

2oth.

The sessions of the convention were held in the

New York state building within the Pan-American

I , ion grounds. The president, Mr. Charles P.

Sli ininctz, called the convention to order. Brief and

appropriate addresses were made by the president

and responded to by the local and visiting members

and delegates. The attendance indicated large in-

n-res! in the sessions, and bid fair to make one of

the most successful conventions in the history Of

the Institute. Owing to the many attractions at

the exposition and in Buffalo and Niagara Falls,

sessions for the reading and discussion of papers

were held only in the morning, opening at 10 a. m.

each day. On Tuesday afternoon a visit was made

to the Niagara Falls, and thence to Whirlpool Rap-

ids, by the Great Gorge Route.

The reading of papers was begun on Wednesday,

iln- discussion being postponed until all allotted

for the daj had been read by the authors. Fifteen

minutes was the allowance of time for reading of

papers, by abstract, with five njinutes for each mem-

ber's discussion, and 10 minutes for the author's

reply. This was an admirable arrangement, if it

could have been adhered to, yet circumstances fre-

quently arose for departing from it.

Lincoln's Synchronism Indicator (Wednesday).

A new synchronism indicator was described by

Paul M. Lincoln, with an analysis of its operation.

I

I

has been successfully applied in the Niagara

plant, and is on exhibition in the Electricity build-

ing. Ii consists, essentially, of a stationary coil (F),

suspended within a coil (A) free to move about an

axis in the planes of both coils and including a ciiam-

,i,r of each. A second coil (B) is fastened rigidly

to coil (A) in quadrature with it. Coil (F) is con-

nected to the bus-bars, and coils (A) and (B) to a

dynamo to be paralleled to those bus-bars.

In the motion of the movable coils there is a

constant index of the phase condition of the

dynamo with respect to the busbars. The mov-
able system will lake up the position of equilib-

rium between forces on (A) and (B). The dircc-

tion of motion of the movable system depends upon

1 be -ign of the differential change. The device is

responsive to change of phase between (A) and (F)

and the direction of that change. This instrument

fulfills the three functions of an ideal synchronizing

device: 111 To tell the amount of difference in

frequency; (2) to tell whether the machine being

synchronized is running too fast or slow; (3) to

tell the exact poinl of synchronism. This instru-

ment is really a phase meter. If the current in

one of ii- elements changes us phase with reference

10 thai in the other, due to a change in frequency,

ihc device becomes a frequency indicator. It is

I'lTcciiialU obtained by inserting a capacity in series

with the inductance of the field. Sample records are

shown from the Niagara plant, as obtained by this

modification of the instrument, with consequent im-

provement in the adjustments of the Niagara tur-

bine governors.

Haskins on Electric Meters (Wednesday).

The design of recording meters, said Caul D
Haskins, has rapidlj progressed, being now reduced

to a microscopic study of trivialities. There is bet-

ter behavior on variation of wave form, less varia-

tion in accuracy, with loads beyond meter's rating,

and maintenance of straight-line accuracy on vari-

ably inductive loads. The present paper deal- spi

cully with torque, friction, aging of various kinds

ami local surroundings. These govern meter ac-

curacy on loads less than jo per cent, of average

meter's rating (motor type), Practically all Aineri-

the Western Electric! n

traight-Iinc law within

their limitations, if friction be no cd, on

null inductii load ol the frequency, wave form and

mI of the calibral I

fully discussed. The dissipation of much
energy in Foucault currenl tli I

-ihIit, wide varia-

tions of friction almost negligible. Mean- an

scribed for accomplishing this end. treating of per

;ncl coppci and aluminum disks. The
chief danger is in non pcrmanenl magnets. Adjust-

able compensations an- dc cribed 1 sating

at appropriate time for permanent fricti'

storing the meter to a stable '""'I n of equilibrium,

ivithoul affecting iis total calibration.

Davis on "Meterinc of Electrical Energy"

Wednesday ).

'The paper (by Harry I'. Davis) contain- many in-

teresting and valuable miles from the writer'
1

periencc, outlines some of the important feature;

be embodied in the ideal meter anil for com;':

with a commercial type, gives data and brief de-

scription of a lest on a meter with which the author

has been most closely identified, and which is now
largely used in practical operation. Accuracy and

permanency are fundamental. The essentials

mechanical make-up are simplicity, with proper de-

sign of the rotating clement and enclosing case.

There should be fewest parts easily accessible. The
revolving element is most important, and bard-sap-

phire jeweled bearings are recommended. The key-

note in recent meter development lies in qualifica-

tions and wide limits which the calibration curve of

the meter must possess to enable it to be elastic

enough to meet the exacting requirements of the

modern central station.

"Power Factor Indicators," by Prof. William H.

Browne, Jr. (Wednesday).

The desirability of balancing induction motors

with synchronous motors has led to the considera-

tion of methods of determining wdien such balance

is obtained. Power-factor indicators may be classi-

fied as phase meters, determining phase angle di-

rectly; power-factor meters, measuring a function

of the phase angle ; wattless power meters, measur-

ing wattless volt-amperes, and wattless current me-

ters, measuring wattless component of the current.

Several forms and types are described, with analyses

of operations. Detailed experiments were made with

Siemens electro-dynamometer, Weston wattmeter

and Shallenberger wattmeter as power- factor indi-

cators. Applications of these instruments are de-

scribed and shown by experimental results, in the

working of synchronous converters. Using these

instruments as wattless power meters it was con-

clusively shown that very slight changes in the

power factor, when near unity, may be readily deter-

mined by the comparatively large changes in the

value of the wattless volt-amperes which the instru-

ment measures in this instance. Instruments of the

induction or dynamometer type seem more suitable

for operating conditions. The question is also dis-

cussed of charging for the so-called wattless power

or watts in systems with large inductive loads.

Discussion.

The discussion of the preceding four papers very

soon drifted into an interesting and sometimes heated

discussion of the relative merits and demerits of

induction and direct-current motors. President

Steinmctz repeatedly tried to bring the discussion

back 10 ihc original drift of the papers, with only

temporary success, till [he participants could gather

strength lor the next charge. The station capacity

for induction-motor service would in general be

larger for same output, providing for heavy starling

a- well as overload currents, introducing difficulties

in regulation. While starting currenl of induction

motors might be much reduced with belter design

anil use of controllers, the starting torque

be increase. I to any desirable extent, while with use

of slip rings and adjustable external resistances, this

motor's speed could be varied to suit any con.'

Offsetting these considerations were well-known

losses in control of direct -current motors, wine'

could be bcsl overcome by series-parallel working,

as in street car service, or the use of the multi-

voltage system. In cos! of maintenance, the

currenl motors usuall) exceed the induction, while

the initial cost of the latter is greater. Modern

motors should be compared in each
i

and inherent advantages of the induction motor are

beginning 10 be realized as the type becomes better

known, lint it is clear that it will never entirely

be a substitute lor the modem and perfected dircct-

currcnl

ing upi 'itit of ph:

difficult to 'dally in mi

loads

range

Wedni Trip.

In ihc evening a trip

and after dinner al the [nti

parly was taken by the

Whirlpool Rapids, which were illuminat-

lamp- and searchlights, with

produced by the

Aloric ii and Rbdfield

Line

This paper ,vas entitled "Performance of an
lieial 40-mile Transmission Line." and it wr

pared by William S. Aldrich and George W.
field. A s, rie. of experiments iv.v

;

reactance and ere

supplied by artificial mean-
evil effects of shifting phase displaccmci I

ulation. with variation of reci

was operated at 2.300 step-up and
step-down transformers, -applied by ;

generator, of known charactci I delivering

energy to a synchronous motor, belted I

as power absorber. Investigations were mad
charging current, resonant rise. :.:

of transformers under varying phase displacement.

Respecting the latter, it -. that

the output voltage incn 'iie lagging-phase

displacement decreases, which voltage continu

increase as the displacement passes through unity

and becomes more and more leading. Wave-

were taken at each end of line, showing eft")

capacity and inductance upon the clectromotiv

curves.

Perrine ox Long-distance Transmission (Thurs-
day).

"Elements of Design Particularly Pertaining to

Long-distance Transmission" was presented by Dr.

F. A. C. Perrine. The size of wire has

of the governing factors, affecting the discharc

loss at high potentials. A limit is soon reached, at

which any transmission of small powers will

economical for long distances and higl

In small wires escape or discharge is very marked,
owing to great surface density. In compensating
transmission systems, the constant capacity of the

line requires a constant inductance, such as might be

supplied by an induction motor, while the variable

inductance of the line requires a variable synchron-

ous motor or other leading load to neutralize at all

times the self-inductive line. The effect of capacity

of the line is considered in reference to \vav<

of generators, tending to snu

curves and accentuate any flattening effee

fully illustrated by curves, oscillagraphs ''i current

and electromotive force, from existing undcrg

lines of high capacity. The highi

ti.:l- are necessary to restrict the investment r<

in very long lines, and extraordinary prcca

must be taken to maintain permanence of supply.

Sen! Motors and Kotaries (1

"The Induction Motor and the !•
. crtcr

and Their Relation to the Transmissi

was the title of Mr. Charles F. Scott's papcl

production of mechanical power and the fun

of direct current from alternating systems

detailed consideration of these two m
examination of behavior i" service clearly im

characteristics which have made them s

The important inter-relations

the various kinds of receiving apparatus al

transmission circuit. The comparisons arc mt

parallel columns, covering evi

of synchronous motors are it

distribution of electric power, and tin altcni

consideration in light of most -,

opments and requirements.

S n uetz os High - 1

.1: 'ksd.w ).

This paper was emit i,

High-poieni

was prepared by Mr, Cliarli

lection is given of a ser

al years. The destructive
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by oscillations caused by change of circuit condi-

tions were first noted in tests of high-potential cir-

cuit-breakers on an artificial line. The phenomena

seem similar to the action of the Wehnelt inter-

rupter, but of infinitely greater power. After the

analytical investigation of the phenomena, examples

are given showing that resonance will not account

for the same, but electric oscillations are produced

by change of circuit conditions as starting, opening

circuit, etc., essentially independent of frequency and

wave form. Destructive voltages are produced by

opening transmission circuits under load or inter-

rupting a short-circuit.

Rice on Controlling Devices (Thursday).

"The Control of High-potential Systems of Large

Power" was a paper written by Mr. E. W. Rice, Jr.

It was read by President Steinmetz, in the absence of

the author, and gives an account of the evolution of

the modern high-potential switches, pneumatically or

electrically operated, as well as the oil-break switch

and the repulsion type. Oil-break switches meet the

conditions perfectly, but the problem was to reduce

the oil required to a minimum. Experiments showed

that open-air switches produced heavy resonance

effects on opening circuit, while the enclosed air and

oil switch are entirely free from this phenomenon.

President Steinmetz gave an interesting account of

the Kalamazoo tests in this work, which he super-

vised.
Discussion.

While this was the field day for electric transmis-

sion, the discussions immediately centered about

the relative characteristics of the synchronous mo-

tor and converter and the induction motor, as the

day before it had about the latter and direct-current

motors. In the light of transmission design, almui-

r.um appeared to an advantage over copper for long-

distance lines. Discharge of atmospheric electricity

could be so effectively obtained by barbed wire, over

the lines, that distant electric storms had no appre-

ciable effect; otherwise such storms had frequently

interefered with working of high-potential lines.

The statement that there was "no excuse for using

an induction motor when a synchronous motor could

be used" excited the participants to a rough handling

of many delicate questions. But specific cases must

be carefully studied. No general rules could be

laid down, and especially in reference to the use

of such motors on transmission systems.

Buffalo and Exposition Visits.

On Thursday afternoon a special visit was made

to the Electric Tower of the exposition, and later

special cars took the party to visit the terminal sta-

tion of the Niagara-Buffalo transmission lines, the

central station of the Buffalo General Electric com-

pany and the Jefferson street sub-station.

Niagara Power and Nernst Lamps (Friday).

The whole of the Friday morning session was

given over to the two classic papers of the conven-

tion, "The Electric Transmission of Power from Ni-

agara Falls," by Mr. Lewis B. Stillwell, a very long

paper, and the "Development of the Nernst Lamp in

America," by Mr. Alex. J. Wurts. The publication

of the latter paper is begun in this issue of the

Western Electrician. The former paper gathered,

for the first time, a complete historical and authori-

tative statement concerning the evolution of the

electrical development of Niagara Falls, bringing it

to the present stage to be seen in the erection and

equipment of the power house No. 2. The fore-

sight of the engineers having the first project in

hand is very clearly shown by the few minor details

changed in the second project. These- are consid-

ered in the paper and some of the reasons given for

the slight changes in the organization.

Discussion of Wurts' Paper on Nernst Lamps
(Friday).

The glowers for lamps of different candlepower

or voltage cannot be interchanged. The current re-

quired by two glowers alone is sufficient to hold the

heater out of service for any multi-glower lamp.

No study has yet been made of the electrolytic con-

ductivity of the glower, as it is little understood.

The blackening of the glower is more pronounced

with direct than alternating currents. It is sup-

platinum black, though no researches

have yet been carried out to determine it. The
lamps should be regularly cleaned about every hun-

dred hour'. may sag if too long, not be-

ing rigidly held, and cannot be broken by jarring

actions or vibrations. When, from any cause, the

glower is about to break, a rapid rise of potential

occurs, probably due to incipient cracking, causing

an arc to form when the glower is destroyed. Life

of the glower with alternating current is about 800

with direct current aboul 300 hours. The
rs finite voltage for a given cur-

Any tendency to increase of current due to

a rise of potential is prevented by the corrective

influence of the ballast.

The Nernst lamp in vacuo may have a higher

efficiency than in air, but the ballast required is ex-

cessive. Experiments in vacuo have not been

extended on account of inherent difficulties of 'con-

struction and operation with no indication of com-
mercial success. High-temperature materials, being

very unstable, require excessive ballast and cannot

be used for commercial glowers. All of the plati-

num used in the Nernst lamp may be saved and
returned, at almost cost, at any time.

The 50-candlepower glower has been found most
suitable as a unit for the prospective field of ap-

plication of this lamp. Abroad small candlepower

units have been put on the market in competition

with incandescent lamps. The Nernst lamp is not

likely to displace the arc or incandescent, but to find

a field of its own where neither of these lamps has

given any satisfaction. It is not desirable to place

the small operating mechanism so compactly as

would be necessary in the small lamps, subjecting

same to high temperatures with no corresponding

gain in light distribution. Temperature of the glower

is about 2,500 degrees Centigrade, determined from
the law of the glower by resistance and calorimetric

measurements.

The results of observation and experience with

Nernst lamps show that the illuminating power is

better than any other form of electric light and much
less costly. This is a final test, rather than some-
what ill-defined photometric measurements. It is

unfair to make any comparison between the older

and highly developed incandescent lamp and the new
Nernst lamp. All comparisons of candlepower and
efficiency must necessarily be relative, and not ab-

solute. The Nernst lamp possesses the highest light

value with respect to color discrimination, being

equal to daylight, and therefore especially suitable

for all lighting where color values are important.

In comparison with illumination by incandescents,

electric or Welsbach, the loss in candlepower of the

glower is about three per cent. The principal loss

in illuminating power is due to the blackening by

deposits on the other parts of the lamp, which de-

posits may be easily removed at regular intervals.

The Nernst lamp in America is owned exclusively

by Mr. George Westinghouse. The construction of

the lamp was shown by the apparatus exhibited by

Mr. Wurts, and details fully entered into and ex-

plained in the discussion. Several sizes of these

lamps, aggregating 50,000 candlepower, are on ex-

hibition in the Electricity building at Buffalo.

Trip to Niagara Falls.

In the afternoon of Friday the party was taken

by special car to the Niagara Falls power house,

and after examining both the old and new works, a

visit was made to the transforming sub-station of

the Pittsburg Reduction company, thence to the

plant of the Niagara Falls Power and Hydraulic

company on the old mill cliff below the suspension

bridge.

Electric Railroading (Saturday).

Saturday's session of the convention was given to

"Electric Railroading," with a general discussion

following the reading of the papers.

"Notes on -Modern Electric-railway Practice" was
read by Mr. A. H. Armstrong. Electric traction is

passing through a transition period outgrowing city

limits, encroaching upon steam roads, broadening its

field, developing its motive power, perfecting its

transmission and distributing systems, for which
both alternating and direct currents have been used

;

but so far the alternating has been limited to trans-

mission with conversion to direct for the trolley

service. The more important problems are here

slated and considered, with discussion of examples.

Induction-motor service is fully taken up, and the

author looks for its introduction as a railway factor

in this country, several propositions in view seeming

to justify its being preferred to the steam locomotive.

"Electric-railway Apparatus" was described by Mr.

Ernst J. Berg. Recent interesting features have been

brought out and important consideration is now de-

manded as to system and apparatus to be adopted

for specific cases. The paper discusses the char-

acteristics of the various apparatus, their limita-

tions having so deciding an influence on the choice

of the system. Generators, converters and motors,

for both direct and alternating service, are very fully

treated in this connection. Thorough analysis is

made of the speed-time and power curves, and a

comprehensive table of results given for direct and

alternating working. Conclusions drawn from a

case cited of heavy urban work that direct-current

motors arc better adapted than induction motors.

For the latter the field seems limited to long-distance

- - ts with very few stops.

A paper was read by Mr. C. E. Clifford, describing

methods of starting compounded synchronous con-
verters as simple shunt motors, thus obviating diffi-

culties otherwise arising from variations in voltage
of the starting current.

The general discussion of these papers constituted

the third occasion for a vigorous interchange of

many ideas, and reached a climax when the opinion
was expressed that the electric manufacturing com-
panies of America apparently chose to advocate the

direct-current system, at least for motive power,
since they had it now quite fully perfected, on a
manufacturing basis, and so did not care to involve

the expense necessary for a successful development
of the alternating-current system. This idea was
shown to be unfounded, the two companies in this

country having most of this work in hand having
spent much money and almost exhaustively treated

the question, without any satisfactory solution of

the question of substituting alternating for direct-

current motors for traction, as the conditions stand
to-day. The characteristics of direct-current and
induction motors were fully considered, with special

requirements of traction, acceleration, drifting and
braking. The conditions differ materially from ele-

vator service.

Close of the Convention.

Mr. Janet, on behalf of the foreign delegates, spoke
of the lessons of the visit to this country, the hospi-

tality extended, and the feeling of good will among
all members of the profession. President Steinmetz

responded in his characteristic felicitious manner.
Resolutions were adopted respecting the gift of the

Latimer Clark library to the Institute of Dr. S. S.

Wheeler and the gift of Mr. Andrew Carnegie, of

upwards of $8,000, for properly caring for the

library.

The adjournment of the convention was marked
by many pleasant demonstrations, notwithstanding
earlier heated discussions during the preceding three
hours. The meeting will go into history as one of
the most thoroughly representative conventions of

the Institute, replete with important papers and
valuable discussions. W. S. A.

Central London Underground Railway.

At the twelfth semi-annual meeting of the Central
London Railway company, which was held in Lon-
don recently some interesting facts and figures in
regard to the operation of the railroad were made
public. The earnings for the six months were £164,-
823, including £4,100 from advertisements and book
stalls. This was sufficient, after deducting operating
expenses, to pay a dividend of four per cent, per
annum on the whole of the share capital. Dur-
ing the six months 20,385,739 passengers were
carried, and of this number 2,190,000 were
workmen, who traveled at half fare. The company's
earnings have been at the rate of more than £950
a mile a week. The ordinary steam railroad in

Great Britain rarely earns more than £150 a mile a
week. Parliamentary sanction has been asked for
loops at each end of the line, with a view to facilitat-

ing the service. A bill has also been introduced for
acquiring land at Shepherd's Bush for the construc-
tion of additional elevators. The company is now run-
ning modified electric motor cars, and the vibration
has been lessened to a large extent. A series of
experiments will be tried for the purpose of further

reducing the vibration trouble. One of these "ex-
periments" will be a trial of the multiple-unit sys-

tem of train operation so well known in the United
States.

Managers of the Everett-Moore Proper-
ties.

Following is a list of the names of the gentlemen
in control of the different properties of the Everett-
Moore syndicate : Detroit United Railway company,
J. C. Hutchins, vice-president and manager; To-
ledo Traction company, A. Lang, president, and L. E.
Beilstein, general manager; Cleveland Electric Rail-

way company, Ira A. McCormick, general manager;
Northern Ohio Traction company, Charles Currie,

manager; Detroit and Toledo Shore Line, A. F.

Edwards ; Lake Shore Electric Railway company, R.
E. Danforth, manager, and F. J. Stout, general su-

perintendent ; Cleveland and Eastern, Cleveland,
Chagrin Falls and Eastern, and Cleveland and Cha-
grin Falls, R. L. Andrews, manager, and R. L.

Palmer, construction superintendent ; Wheeling lines,

James Kerker, superintendent; London, Ontario,

lines, Charles E. A. Carr, general manager; Cleve-

land, Painesville and Eastern, J. Jordon, general

superintendent; Cleveland Electric Package com-
pany, Barney Mahler, general manager ; Cleveland

Securities company, Fred S. Borton, president and
general manager ; Federal Telephone company, James
B. Hoge, executive officer; United Stales Telephone
company, Maximc Reber, general manager; Cuya-
hoga Telephone company, Mark Davis, general man-
ager.

Permission to build extensions has been granted

to both the Atlanta Railway and Power company
and the Atlanta Rapid Transit company of Atlanta,

Ga.
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DEVELOPMENT OF THE TELEPHONE FIELD.
Telephone News from the Northwest.

The Blue Earth Valley Telephone company will

install a local exchange for Brycclyn, Minn.

A telephone system lias been 111 uae 111 Kcd Wing,
Minn., between ihe ollicc of the school superintend-

ent and all the schools. Ihe wires were strung

un electric-light poles and some on the tire-alarm

Now the council has ordered all dead poles

removed. There are a number of dead poles on

which these school-telephone wires are strung. 1 he

board "i education wants to change them to the

fire-alarm poles, but the superintendent of that sys-

tem says they are a hindrance.

A telephone line is being constructed between

Lindscy and Marshfield, Wis.

The .Nicollet County Telephone company of St.

Peter, Minn., declared a 10 per cent, dividend, to be

paid December I, 1901.

In the case being pushed against the Iowa Tele-

phone company at Ucs Moines, to dispossess the

company from the city streets, the Mutual Tele-

phone company stands to win whichever way the

isi e,"cs. the case is being carried on by a lead-

ing member of the Mutual company. It the Iowa

company is held to have no right to operate in the

city, the Mutual becomes a monopolist of the tele-

1 none business there. If the company is held to

have a right to continue beyond the. term of its.

franchise indefinitely, then the same right applies

1.1 the Mutual, which thus secures a perpetual fran-

chise. It is claimed that, under the state law, the

Mutual company can invalidate the terms of its

franchise, which require that it shall sell to the city

:ii the end of a certain time, with other restrictions.

The telephone war at Spokane, Wash., has been

ended, alter running for several years. The Spokane
and British Columbia Telephone company has settled

its damage suit against the Inland Telephone com-
pany out of court for something less than $15,000.

1 he suit was for $205,000 damages, alleged to have

been sustained by the defendant company cutting the

wires connecting plaintiff's system with the Spokane
exchange and the repudiation of the contract. A
mortgage holder of the Spokane and British Colum-

. l.-ia company sought to prevent the settlement be-

cause the settlement was for less than his claim, and
he was left without protection to his interests. He
was too late in seeking his injunction, for the suit

had been dismissed five minutes before he reached

the court.

Dawson City, N. W. T., in the famous Klondike
region, has a telephone exchange of 300 connections

operating. The subscription price is $25 a month.
The People's Telephone company of Plattsburg,

Mo., has been incorporated as the Plattsburg Tele-

phone company, with $10,000 capital stock. A num-
ber of changes will be made to the exchange and
several new rural lines constructed.

The Afton (Iowa) Mutual Telephone company
has built a new line to Arippe.
A telephone line from Pierre, S. D., to the Black

Hills is projected. A company is to be formed at

once and work started without delay.

The Union Dale Telephone company has been or-

ganized at Riverside, near Washington, Iowa, with
a capital stock of $3,000.

The Grundy County Telephone company has been
incorporated at Grundy Center, Iowa, and will install

a local exchange. Eventually the company plans to
cover the entire county. The capital stock is $10,-

000. R.

Indiana Telephone Items.

The State Board of Tax Commissions finished its

45 days' session last week. Secretary Martin gave
out a comparative statement, showing the total

amount of telephone assessments this year, com-
pared with the assessment a year ago. The total as-
sessment is $4,436,663, against $2,929,190 for last year.

This is an increase of telephone- property in the
state during the year of $1,507,473. The telegraph
companies were assessed on their property in In-
diana last year on a valuation basis of $2,513,692,
this year $2,514,812 making an increase of only
$1,120.

Logansport is experiencing another telephone
wrangle. Theodore Thorwood, backed by a number
of Fort Wayne telephone men and capitalists, sub-
mitted to the City Council on the 21st inst. a peti-

tion for a 50-year franchise to build and operate an
Independent telephone plant, to compete with the

Bell company. The prospects for a grant are good
and the Bell people are preparing to forestall the

movement. The councilmen favor but one exchange,
and as the Central Union's franchise expires in Jan-
uary, a petition for a renewal will likely be denied.

The contest promises to be stubborn and sensational.

The controversy between the Central Union and
Independent Telephone companies is attracting a

deal of attention at Franklin, the county seat of

Johnson County. Originally the Central Union was
given a franchise to operate a telephone exchange in

Franklin, but after establishing a plant it was re-

moved elsewhere and the territory was abandoned,
it is said. An Independent company was then given

a franchise. Discovering this the Central Union at-

tempted to establish another exchange in the

but the council revoked its franchise and ordered

the city marshal to arrest any person attempting

to erect poles. Undaunted, the Central Union's line

men appeared on the streets next day and began the

erection of poles, and were thereupon arrested. The
Central Union will defend the lii in and announces
that it does no! rccogi I

the council
in repealing its franchise Die question will likely

reach the higher courts, and tin re is much in

manifested in the case. F.

Southern Telephone Notes.

Arrangements are making to connect the local

telephone system of Washington. Ga., with the long-
distance system operating in Georgia.

It is announced that the Bell company will rebuild

its exchange at Durham, N. C. K. S. lTummcr will

become local manager on September 1st.

The Peninsula Telephone and Telegraph company
has been chartered to operate a line in York and
Elizabeth City counties in Virginia, connecting with
the Hampton (Va.) exchange.
A new telephone company is under consideration

at Franklin, Tenn. The company is said to be
backed by local and Pennsylvania capital.

A telephone line to be used by the Gainesville,

Jefferson and Southern Railroad company is being

erected between Jefferson and Gainesville, Ga., by
Dr. Hardeman of Harmony Grove, Ga.

J. H. Hood, local manager- of the Cumberland
telephone exchange at Dayton, Tenn., is quoted as

saying that important improvements will be made
and that the company will at an early date complete-

its line from Chattanooga to Cincinnati. L.

Negotiations in Toronto.

Mr. Wayland of Pennsylvania, one of the company
which offers to establish an Independent telephone
system in the city of Toronto, Ont., says that, after

the vacation season closes, negotiations will be re-

sumed with the Toronto City Council if the latter

shows any desire to talk business. Mr. Wayland
said: "As a guarantee of good faith, we offered to

put up a bond of $50,000 as security that we would
install a plant and fulfill our contract to the letter.

If we get a franchise, we will give Toronto a thor-

oughly up-to-date system at a cost of about $1,200,-

000. Every instrument would be on a metallic cir-

cuit of its own. Our rates would, be $36 for a busi-

ness telephone, or $50 for both a business and a

residence telephone on one circuit. If two house
subscribers chose to go on one line, a rate of $18

or $20 each would be allowed. It is for the civic

authorities to decide whether they want relief from
the present situation."

Last Link in Telephone Line across the
Continent.

Press dispatches state that the final arrangements

between the Rocky Mountain Telephone compar-
and the Northwestern Telephone company have been

made whereby the construction of the missing link,

telephonically, between the Atlantic and Pacific

oceans will be begun at once. It is stated that the

Rocky Mountain company will build an extension

from its present eastern terminus at Billings, Mont.,

to Miles City, Mont., while the Northwestern com-
pany will build west from its North Dakota terminus

to the same place, thus forming a complete telephonic

circuit from New York or Boston, through Chicago,

Minneapolis, St. Paul, Helena, Mont., and Portland,

Ore., to San Francisco and Los Angeles. This will

be the longest line in direct communication in the

w-orld.

GENERAL TELEPHONE NEWS.
The Austin City Telephone company of Austin,

Texas, has increased its capital stock to $200,000.

The Corsicana (Texas) Telephone company is

said to be meeting with great success. There are at

present Soo subscribers connected up, and subscrip-

tions are coming in daily. Toll connections will soon
be made with Reed, Eureka, Waco, San Antonio
and other Texan points.

The American Construction and Trading company
of Elyria, Ohio, has obtained a controlling interest

in the Citizens' Standard Telephone company of
Kingston. N. Y. The purchase price is said to have
been $50,000. It is proposed to expend many thou-
sands of dollars in the improvement and extension
of the telephone system.

Miss Mattie Beals, who won land worth at leas*.

$25,000 in the recent land opening in Oklahoma, has
returned to Wichita. Kan., and resumed her old

position as operator in the telephone exchange. Miss
Beals will retain her position a* operator until Feb-
ruary 1st, when she will move on to her claim and
remain on ii for eight months.

The citizens of Tupelo, Miss., are soliciting Inde-

pendent telephone companies to install an exchange
in that city. Complaints are being made that the

rland (Bell) company' ire too high

for the service given. The city owns the electric-

light plant, and some of the citizens are urging the

city to build and own a telephone exchange. Such
..1 action would be a novel feature in that section

of the country, as it would he ihe first telephone

exchange under municipal control.

Important Telephone Consolidation in

Wisconsin.
The preliminary step toward the possible

sin was made recently by the fil

ticlcs of incorporation

of Wisconsin by the Independent C
phone company of Milwaukee. 1 1

has secured on all the property and
chises of the Fox Rivi the Little

River and the Wolf I'

including about 30 exchanges. The ac-

operations for the present will 1,

Valley, but it will eventually include the greater
portion of that territory lying between
and Duluth, Minn. Among the n, nt of
the exchanges now controlled by the new company
arc those situated at Fond du Lac Green Br:;

. Oshkosh, Xccnah. Mcna-ha, Stevens' .

Kaukauna, Shawano, Clintonvillc, Waupun, Weyau-
wega, North Fond du Lac, Hortonvilli

berg, Seymour, Little Chute. Winneconne, Marion,
Manawa, Omro and New London.
These cities and villages have a population o:

200,000 inhabitants, and the exchanges arc supplying
telephone service to between 14.000 and 15,000 sub-
scribers. It is the intention of the company to ex-
tend its lines out into the rich farming district which
surrounds the territory already embraced by its

lines. The company has at present about 750 miles
of toll line, and a separate company has been formed
to care for the extension and improvement of the

toll sen-ice exclusively. A number of prominen
consin capitalists are interested in the combination.

Among the prominent telephone men who are con-

nected with the company is A. L. Hutchinson
is president of the Wisconsin Independent Telephone
association, and was connected in an official posi-

tion with the three companies which were merged
into the new company. W. W. Townsend, manager
of the Kellogg Switchboard and Supply company of

Chicago, is also interested.

The principal office of the company will be at

Milwaukee, and it was at that city that the organi-

zation of the company was effected on Monday,
August 26th, at which time the first meeting of the

directors was held.

NEW COMPANIES.
The Parker City (Ind.) Telephone company has

been incorporated, with a capital of $2,500.

C. A. Carlson has obtained a franchise to establish
a local telephone exchange at Kissimmee. Fla.

The Pere Marquette Telephone company has been
chartered at Ludington, Mich., with a capital stock
of $30,000.

Lexington, Tenn., has granted a franchise to the
Jackson Home Telephone company of Jackson, Tenn..
to construct a system in Lexington.

Articles of incorporation have been issued to the
Jackson and Hazard Telephone company at Frank-
fort, Ky. The company has a capital of $2,025.

The Electric Exchange Telephone company has
been incorporated at Schenectady. N. \'.. with an
anthorized capital stock of $10,000, by Charles F.
Vedder and others.

A charter has been granted to the Southern Inde-
pendent Telephone and Telegraph company at El
Paso, Texas, to construct and operate a telephone
sj stem. The company has a capital stock of $200,000.

The Consolidated Telephone company has been
incorporated at Grafton. W. Va.. with an author-
ized capital stock of $300,000. The company pro-

to construct and operate a telephone system in

West Virginia.

The Schenectady (N. Y.I Home Telephone
pany has been incorporated, with a capital st

$250,000. The directors of the company are Sam-
uel B. Rawson. T. M. Brush. I. II I. A.
Drake. F. 11. Sudro, A. E. Lord. E. M. Brush and
Howard Hcndrickson.

MANUFACTURERS AND DEALERS.
The Electric Appliance company

it is kept busy tilling its Eaco hotel-

telephone and annunciator systems.

The Consolidated Telephone company. Inter

Telephone and Telegraph company and Century
Telcpli ruction company of Clevelan
tend a very urgent invitation to the m
the Grand Army oi the Republic and their fi

who may he interested in the telephone bus
who intend to visit Cleveland during
Army Encampment beginning
make the companies' offices, on thi

- building, their headquarters.
panics named will tak

the visitors' mail, furnishing them information and
making their visit agreeable in every way.
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A New Lumen-meter.

A new form of lumen-meter, designed for the

rapid measurement of the mean spherical candle-

power of incandescent lamps, is manufactured under

the patents of Messrs. Houston and Kennelly by

Queen & Co. of Philadelphia. This instrument is a

modified design of the arc-light lumen-meter re-

cently described by Professor R. A. Fessenden.

Employing this instrument, it is possible to measure

accurately with one setting of the sight box the

mean spherical candlepower of any incandescent

lamp, regardless of the shape of the bulb or filament.

Persons accustomed to taking the large number of

settings heretofore necessary in obtaining the mean
spherical candlepower, and even then only arriving

at an approximate result, will greatly appreciate

this instrument, as it is now possible to make meas-

urements in as many minutes as heretofore required

hours to complete.

As will be seen from the illustration, the instru-

ment consists of a funnel-shaped hood, carrying a

small mirror in the rim. This hood is mounted in

ball bearings, on a substantial iron base, and ar-
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A NEW LUMEN-MEIER.

ranged so that it can be rotated at any desired speed

by means of a belt and suitable power. At the

bottom of this funnel, and rotating with it, is mounted
another mirror, the mechanical construction being

such that the beam of light from the incandescent

lamp falls on the mirror in the rim of the hood
and is reflected to the center mirror ; from here the

beam passes through an opening in the axis of the

apparatus and down the photometer track to the

screen. At the far end of the axial opening is ar-

ranged a circular metallic disk, which revolves at

twice the speed of the mirrors. This disk is per-

forated with different-sized slots, which consecutively

pass through and intersect the beam of light, and

at regular intervals cut off more or less of it. For
example: When the mirror has the position shown
in the illustration, the slot in the disk is a maximum
and allows all the light given by the lamp to pass

through. When the mirror is rotated 90 from this

position, consequently directly over the top or under

the base of the lamp, the disk has revolved to a

point where there is no opening, so that no light

falls on the photometer screen. The various inter-

mediate openings are cut accurately so that at vari-

ous intermediate positions of the mirrors a correct

proportion of light is intercepted.

It will be noted that it is also possible to measure

the candlepower of the lamp at any inclination to its

axis by merely removing the disk and not rotating

the lamp, making the setting at which it is desired

to measure the candlepower by means of the scale

on the edge of the hood and pointer beneath the

lamp.
To make a measurement for mean spherical can-

dlepower the lamp to be tested is placed on the

adjustable bracket and rotated about its vertical

axis at its usual speed for mean horizontal measure-

ments. The hood is set so that the mirrors occupy

the same position as in the illustration and the po-

tential at the lamp terminals so adjusted that the

rated candlepower is produced. The hood is then

rotated at a suitable speed, between 200 and 300

revolutions per minute, and another measurement

made. This reading will indicate the mean spherical

intensity at the same voltage at which the lamp gave

the mean horizontal candlepower of 16.

The apparatus i ted in a substantial man-

ner, and is built for testing a large number of in-

candescent lamps for their mean spherical intensities.

Paraguay Waking Up.

At a meeting '
I ritbitors' Club

which was held recently in th. bug ai

the fan-American Exposition, John X. Kuffin. con

sul-gencfal from I '

tl future of that country.

Mr. Ruffin lent of Para-
• the large manufacturing plant- of clcc-

voutd be possible for a en belonging
otne to

The president desires them to become pro-

eturn to I':

'

in the progress and f their

country.
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Ether Wave Lengths.

In a lecture on "Wireless Telegraphy" delivered

by Mr. S. M. Kintner, professor of electrical engi-

neering in the Western University of Pennsylvania,

before the Engineers' Society of Pittsburg on March
10th last, there was presented the following inter-

esting table of ether wave lengths and vibration fre-

quencies, producing the phenomena of heat, light

and electricity:

Number of Vibrations
Designation. Wave Length. Per Second.

Flash of lightning 11,000 miles 17

Induction coil 18 mites 10,000

Pint Leyden jar 54 feet i8millions
Large oscillator 1 foot joomillions
Five-inch oscillator 7 inches 172 millions

Shortest electrical wave. 2H inches 480 millions

Lowest heatsensation. .. 583 millionths of inch 20 trillions

Highest heatsensation.. 39 millionths of inch 300 trillioos

Red light 271 ten mill'ths of in. 434 trillions

Orange light 258 ten mill'lbs of in. 500 trillions

Yellow light 244 ten mill'lbs of in. 520 trillions

Green light 207 ten raill'ihs of in. 570 trillions

Blue light 191 ten mill'lhs of in. 634 trillions

Indigo light 169 ten mill'lhs of in. 680 trillions

Violet light 165 ten mill'ths of in. 740 trillions

Ultra violet radiation 140-85 ten mill'ths of in. 870-1500

Roentgen rays Unknown Probably 300 quadrillions

Professor Kintner remarks that the upper part

of the table is that which is known as electrical, and
for which Hertz supplied the first detector. "Next
comes that which our sense of touch know'S as heat.

Fallowing is light, of which we know through our
sense of sight. Following this, the camera tells us

of radiations much further, through the ultra-violet

up to and including the X-rays.
"This table is not continuous, however, as we find

several gaps in which the effects produced by these

particular vibrations are unknown. First the mag-
netic wave from the sun has never been observed,
but its length simply calculated from the conditions

of 'the sun as an oscillator. The first waves we be-

gin to observe are those due to lightning, and they

can be followed on down until we arrive at the

shortest one produced (up to the present), 2V2 inches

long. If we could continue to reduce the size of

our oscillators we could get then to light ; however,
that would require bodies the size of an atom, and,

unfortunately, we have no means of constructing

such an oscillator at present.

"Following on down through the gap, we come
upon a wave length producing what we call heat;

after passing through a range of this, another gap,

and then we come to light ; after passing through the

several colors we go again tq, the invisible, and

depend upon the chemical action to take us farther.

However, we soon arrive at its limits, and for the

present we can go no farther. But is that the end?

We have no reason to assume it."

Bissell Marlin Cable Hanger.

The cable hanger illustrated in the accompanying
cut is of a simple construction but is said to be very

durable and inexpensive. It is made of the best

grade of marlin, with a galvanized-iron wire hook.

The hanger can be adjusted to any size of cable

and will not slip. It is stated that the hanger will

outwear any metal hook on the market. Atmospheric

gases are apt to eat away metal, greatly reducing

the strength of the hanger, while they do not affect

BISSELL MARLIN CABLE HANGER.

marlin. the material used in this device. The F.

Bissell company of Toledo, Ohio, manufactures this

hanger. The company says that some marlin hang-

ers were recently taken down in Chicago which had

been in use for 12 years and that the marlin was

brighl and firm, while the hook was somewhat eaten

away. ^^^__^________

The Assessor and the Electric-light

Plant.

The Benton & Co. electric-light plant at Galcsville.

Wis., came near being sold recently to the assessor.

Tin: assessor first placed the value of the planl at

$2,000, overlooking the poles and wires through the

village. When he thought of these, he increased the

valuation $500, making il $2,500. The owner there-

upon declared thai he would sell the plant for the

ion, and tl fifercd to lake the busi

and pay the cash. When it came to drawing

up tli> . the company wished lo exi mpl

of tools which were claimed to be

,,,,1 nol a pari of the plant. The
,. or ..... firm, however, in holding thai the tool i

ncludcd in the a essment, and therefore hoitld

li the planl. The company still stands ready

lo ell lb'' pbmi al $2,500 without the tools and the

or lo buy al. $2,500 with the tools.
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On the Ionization of Atmospheric Air.

By C. T. R. Wilson.

Part II.

It might be considered as possible that the con-
ducting power of the air was due to some effect
of the walls of the apparatus, related perhaps to
the Russell photographic effect and the nucleus-pro-
ducing effects of metals. These effects, however,
are, in the case of brass, certainly very slight (I
have not been able to detect any cloud-nuclei arising
from the presence of brass) ; they are enormously
greater in the case of amalgamated zinc, yet the
presence of a piece of amalgamated zinc in the ap-
paratus was without effect on the rate of leak. If,

then, the walls of the vessel influence in any way the
ionization of the air in the vessel, this influence is

not proportional to the photographic or nucleus-
producing effects of the metals.

'lo find the loss of electricity corresponding to
the observed fall of potential of the leaking system,
the condenser was removed, and the capacity of the
F.xner electroscope, with the connecting wires and
the rod supporting the leaking system, was first de-
termined by finding the fall of potential resulting
from contact with a brass sphere of which the radius
was 2.13 centimeters. The sphere, suspended by a
silk thread, was in contact with a thjn earth-con-
nected wire, except when momentarily drawn aside
by a second silk thread and brought into contact
with the end of another thin wire leading to the
electroscope. Except for these two wires, the sphere
was at a distance great compared with its radius
from all other conductors. The rise of potential
which occurred in the leaking system after a mo-
mentary contact with the system, consisting of the
supporting rod. electroscope and connecting wires,
was then compared with the simultaneous fall of
potential of the latter system. The loss of elec-
tricity corresponding to a given fall of potential of
the leaking system was thus obtained. It was found
to be sensibly the same for potentials in the neigh-
borhood of 100 volts, as for the higher voltages
(about 200 volts) generally used, the variations' in
capacity due to the change of position of the gold
'eaf being too small to be detected. The system
had a practically constant capacity equal to 1.1 cubic
meters.

It was nossible now to compare the rates of leak-
age for different strengths of the electric field.

Brass apparatus used, air at atmospheric pressure.

Initial Difference Fall of Potential
of Potential. per Hour.

Volts. Volts.
2:0 4.1
120 4.0

The leakage of electricity through the air is thus
the same for a potential difference between the leak-
ing system ana the walls of the vessl of 210 volts
as for one of 120 volts. On the view that the con-
duction is due to the continual production of ions
throughout the air, this is easily explained as in-
dicating that the saturation current has been at-
tained; the field being sufficiently strong to cause
practically all the ions which are produced to reach
the electrodes; the number destroyed by recom-
bination being negligible in comparison with those
removed by contact with the electrodes. Thus un-
der the conditions of the experiments, the loss of
electricity from the leaking system in a given time
is, if the charge be positive, equal to the total charge
carried by all the negative ions produced in the
vessel in that time.
The sum of the charges of all the negative ions

(or of all the positive ions) set free in the vessels
is thus i..r X 41/300 electric units per hour, or
4.3 X io

_0
electric units per second. If we divide

by 471, the volume of the vessel in cubic centimeters,
we obtain for the charge on all the ions of each sign
set free in each cubic centimeter per second, 9.1 X
10—° electric units. Finally, taking 6.5 X 10—" elec-
tric units, the value found by J. J. Thompson, as
the charge on one ion, we find that about 14 ions
of each sign are produced in each cubic centimeter
per second.
There are, however, two defects in the older form

of apparatus, with which the above results were ob-
tained, tending to make this number too small; first,

the field in the corners where the flat ends meet the
cylindrical wall must be very much weaker than
elsewhere, and some of the ions set free in these
regions may have time to recombinc, although the
strength of the field throughout most of the vessel
is more than sufficient for "saturation ;" second,
since in this apparatus both the rod supporting the
leaking system and (be contact-maker projected
for about a centimeter into the interior of the vessel,

a certain proportion of the ions set free would be
caught by them, and not by the leaking system.
These defects are avoided in the other apparatus

which was first described. In this apparatus the
capacity of the leaking system was 0.73 cubic mc-
icrs. The constant potential of the supporting rod,

and thus the initial potential of the leaking system,
was in all cases about 220 volts.

At atmospheric pressure the fall of (be potential

per hour was found lo be 2.0 volts. The loss of

charge wis, therefore, 0.73 X 2.0/300 = 7.1 X 10—

"

-li- irii units per hour = 2.0 X to
-0

electric units

per second. This is (be total charge carried by
all the positive ions, or by all the negative

ions sel free per second. The volume of the

bulk being 163 cubic centimeters, (be charge mi
(In' positive or negative ions sel free per second in

each cubic centimeter = 2.0 X 10-V163 = 1.2
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X 10-' electric units, and the number of ions of

cither sign sel free per ccond in each cubic centi

1 1 2 i" 6.5 .- i" "' i'i.
1
in

'
"in'

u h.n greater than tlic number obtained before, but,

as was pointed out above, there were ources of

error in the older apparatus tending to giv< to

: , result for the rate of production of ions per cubic

centimeter.
.

Experiments were now made on the variation 01

the rate of leak with pressure. The mi .1 u I

were made at a temperature of about 15° C. I tch

experimcnl gave the leakage in a period varying

from six i" -'4 hours. The silvered glass apparatus

was Used.

The following results wi r< obtained

:

Pressure in I.cakaRu iu Leiikagc

Millinieteis. Volls per Hour. Pressure.

43 0.22 0.0052

by 0.53 0058

220 I-

M

0052

311 1-59 0.0047

533 2.30 0.0043

big 2.40 0.0039

G35 2.G5 o 0042

73 i 2.7a 0.0038

743 . 2.99 0.0040

These numbers show that the leakage is approx
' imaitcly proportional to the pressure While the

pressure is varied from 43 millimeters to 743 milh-

-s, the ratio of leakage to pressure only vanes

between 0.0038 and 0.005S. Since the individual

,„, a nrcrni nts of the leakage at a given pressure dif-

fered among themselves by as much as 10 per cent.,

11 would hardly be sale until more accurate experi-

ments have been performed to base any conclusions

on th( apparent departure from exact proportionality

between leakage and pressure. From these results

one would infer that it should he impossible to de-

tccl any leakage through air at really low pressures.

["his is in agreement with the observations of

Crookcs, who found that a pair of gold leaves could

maintain their charge for months in a high vacuum.

Experiments were now caricd out to lest whether

the continuous production of ions in dust-free air

could he explained as being due to radiation from

sources outside our atmosphere, possibly radiation

like Roentgen rays or like cathode rays, but of enor-

mousb greater penetrating power. The experiments

..,11 isted in first observing the rale of leakage

through Ihc air in a closed vessel as before, the ap-

paratus being then taken into an underground tunnel

and the observations repeated there. If the ioniza-

tion were due to such a cause, we should expect to

observe a smaller leakage underground, on account

of absorption of the rays by the rocks above the

tunnel.

For these experiments a portable apparatus had
to be made. It differed from that already described

in the following respects: The vessel of thinly

silvered glass, as before, was inverted and attached

directly to the sulphur condenser, its neck being
embedded in the sulphur. The electroscope formerly
used to lest the consistency of the potential of the

supporting rod was dispensed with; all need for

external wires was thus removed. Only the end
of the wire by which the charge was put into the
condenser protruded from the sulphur, and this

was covered, except at the moment of charg-
ing, by i small bottle containing calcium chloride;

Ihis fitted lightly on a conical projection of
Ihc sulphur, through the center of which the
wire passed. The sufficient constancy of potential

of ilie supporting rod under these conditions
was shown by the fact that when it had been put,

by means of the magnet, in momentary electrical

connection with the leakage system a second con-
tact, made 24 hours later, caused the gold leaf,

which indicated the potential, to return to within
two micrometer-scale divisions of its position imme-
diately after the first contact. The change in the
potential of the leaking system produced by such
a change in the potential of the support was much
too small to be detected.

The experiments with this apparatus were carried
out at Peebles. The mean rate of leak when the
apparatus was in an ordinary room amounted 1"

6.0 divisions <>f the micrometer scale per hour. An
( xpcrimcnl made in the Caledonian railway tunnel.
near Peebles (at night after the traffic had ceased)
gave a leakage of 7.0 divisions per hour, the fall of

potential amounting In 14 scale divisions in the two
hours fur which the experimcnl lasted. The dif-

ference is well within the range of experimental
errors. There is thus no evidence of any falling off

of the rate nf production of ions in the vessel, al-

though there were many feel of solid rock overhead.
It is unlikely, therefore, that the ionization is due

to radiation which his traversed our atmosphere;
it seems to I.e. as Gcitel concludes, a property of the
air itself.

The experiments described in this paper were
carried out with ordinary atmospheric air, which
had. in most cases, been filtered through a tightly
lilting plug of wool. The air was not dried, and no
experiments have vet been made to determine
whether the ionization depends on the amount of

moisture in the air.

It can hardly be doubted that the very few nuclei
which can always be detected in moist air by the
expansion method, provided the expansion be great
enough to catch ions, are themselves ions merely
made visible by the expansion not. as some former
experiments seemed to suggest, produced by it. The
negative results then obtained, in attempts to remove
the nuclei bv a strong electric field, may, perhaps, be
explained if we consider thai all ions sel free in

the interval during which the supersaturation cx-

cccd 1

1

iry io maki
upon them, 1

nly caught, so thn

absence "i drop " with

the '.''
1 lii Id

The 1 ipal result 5 arrived at in tin

- an- continually being pro
in atmospheric air (as i- [proved also

peril ., nd 1 .- 1 thai the 1 umber of each kind

ivcly and ncgativi duced per

1 ii each c !

''
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[ The end.]

Electrical Resistance of the Human
Body.

Several years ago, while examining the evidence
in a 1.1 e of alleged injurj

Professor W. II. Hooper of Tufts College -ays it

became desirable to ascertain the resistance of the

human body. An exai ation of the literatu

the subject was most unsatisfactory, different author-

ities giving values ranging from one thousand to

eral tens of thousand: of ohm;, the only rule dis-

coverable being that the better the contact and the

more moisl the skin, the lower the resistance.

After some preliminary experimenting, from which
it appeared that the resistance of the body altered

with the voltage employed, as well as with the char-

acter of the contact and condition of the skin, one
of the post-graduate students of the college was
requested to examine in as large a number oi

as possible the hand-to-hand resistance of the body
at all practicable voltages.

Brass rods, about three-quarters of an inch in

diameter, were selected for electrodes, and the re-

sistances were measured, first with a Wheatstone
bridge and single Lcclanche cell, and then with
milliammeter and voltmeter and battery of storage

cells, varying from a few volts to 75 or 100 and
sometimes 125 volts.

With the Wheatstone bridge and single cell the

resistances were always high, usually from 20.000

O
c 30 000

25 50 75 '°° 1-5

Voltage at Handles

ELECTRICAL RESISTANCE OF THE HUMAN BODY.

to 40,000 ohms ; with the milliammeter and voltme-
ter and a number of storage cells the resistances

were always lower, decreasing along an apparently
hyperbolic curve until with 100 to 125 volls the re-

runs obtained were usually between 1,000 and 2,000

ohms.
'the accompanying diagram shows the form of the

curve according to which the resistance varies, but
is not to be taken as an actual case.

'That the diminution of resistance with high Noll-

ages was not due to tighter grip of the handles, due
to muscular spasm, was shown by substituting for

the rods heavy pieces of metal resting upon the

open palms.
That it is a peculiarity of living lissuc was shown

by •experiments with wet leather, meal ami dead
animals. Experiments with alternating currents

yielded the same results, though with a periodicity
of 130, no one was found willing to endure more
than 50 volts.

In the search for an explanation of these results, a

distinct increase in the moisture of the skin on the

palms of the hands was observed after experiments
with high voltages. It accordingly occurred to the

experimenters that the diminished resistance might
In wholly or in part due to the greater activity of
the sweat glands, due to increased flow of blood

to the parts under the stimulus of the relatively

large currents at high voltages.

"If tins is ihc true explanation, then ii should take

time to establish the conditions nccessan for the
low resistance ob'served al high voltages," says Pro-

fessor Hooper; "and if the observations nee

for determining the resistance of the body could

he completed in a brief space of time, for instance,

in one or two hundredths of a second, we ought
not then to observe any diminution or al 1111

much smaller diminution in the resistance

given increase of voltage." This hypothesis was
1. stcd in 'he following manner

:

In series with the body and battery is placed a

11011 inductive resistance, composed ^i a scries ,>i

incandescent lamps and a switch for closing Ihc

circuit I" the terminals of the non-inductive re

sislancc
: s connected a condenser whose charge at

any inslanl will. •'( course, depend upon the dtffcr-

enci of potential between the terminals of that re

sislancc ami therefore upon the current in that

branch al tin istant.

In the -inic waj another condenser connected 10

the terminals grasped by the hands enables

determine the in difference of potential

double thro

the other pair

by a talk:

'I he
being open and tl

he terminal
and body, respectively, thi

and. fall::

establishing the current thr
.- 11 interval

Ihc weigh! lias fallen, and ' :i the
cs. t doubl

transferring the terminals of the cond
ihc n

multiplied by tie -: the
potentials at ihc terminals of the body and t!,.

inductive re pcctively. Knowing the
of the non-inductive resistance and the instantanc-

alue of the potential difference I

terminals, the instantaneous value of the current
through the resistance, and hence through thi-

i- found. Knowing the current through tin

and the difference of potential between the handles.
the resistance of the bod rmined.
That the indications of this rather compb

rangement of apparatus are reliable is shown by
its yielding correct results when known metallic

mces are substituted for that of the human
body.
The results obtained show clearly that the r

ance of the body during the first one or two hun-
dredths of a second after being subjected to

1

tials of from 30 to 100 volts is much higher than
that found after the current has acted
seconds: resistances below several thousand ohms
have not been observed.
On the other hand, resistances as high as

found with the V bridge and single cell

have not been obtained. It would therefore appear
that the decreased resistance of the human
which was observed with high voltages is at least

partly due to stimulated circulation, but that not
improbably there arc other effects of relatively large
currents much more nearly instantaneous in their
action, but tending also to reduce the" bi

ance.

One evident result of this investigation is to show
the utter futility of attempting to determine the
amount of current that may flow through a person's
body mi contact with a high-pressure wire by
tiring the resistance of that body with a Wheal
bridge and one or two battcrv cells.

Pleasure Excursions by Trolley in New
England.

Long-distance trolley riding has become quite a
fad in the East, where the extension of the trolley
systems in ail directions around the cities make-
possible tile taking of delightful journeys through
the country villages and towns if Xew ]-.
Between the cities of Boston and Xew York there
are at present hut three breaks in the trolley line,

and these will in a short lime be filled in. These
three breaks are from Port Chester to Stamford
miles: from Xew Haven to Wallingford, 12 mil.
from West Warren to Palmer, SM: miles. Thi
occupied on the trolley from Xew York to 1

is J.i'j hours, ..ml the distance traveled is 273 miles
Ihc fare is much less thaYl by steam road, being but
$3.72. The route followed is very picturesque, and.
briefly slated, is as follows: From Onc-llutldred-
and-twenty-ninth street. Xew York city, by Xew
Rochcile and Larchmonl to Port Chester; by train to
Stamford, thence by 'roll,;, to Daricn, Soiutl N 1

walk. Bridgeport. Milford and Xew Haven: bv train
to Wallingford, by trolley 10 Maiden. Xew Britain.
Hartford, Thompsonville, Springfield. Palmer: by
train to West Warren; then through the lhrc<
of V\ csl 1'.: :,1 and E 1-:

10 Spencer, Leicester and Worcester: V
South ITamingham. Xatick. Xew ton 1.

and Tien to B -

Rate War in Evanston.

;ltt companies of Evanston, Ilk. arc
indulging in a lively rate war: the com:
panus |,ave made such radical cuts thai

1 possibility of the future. I

Illuminating

its a kilow
Heating am

the field, and the result v seduction in

the competition inc

it is s

for Si a month, the companii
lamp renewals and unlimited service. I:

that one merchant has been offered
and a fee of $1 a month for the p: .

his sto

The city of Evanston has also pri

A three year contract

lectric Illuminating
the city buildings, the ra

hour for a io-candlepowcr lamp,
paid by the city kilowatt-hour.
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On the Maintenance of Certain Por-

tions of Distributing Systems at

Earth Potential. 1

BV C. H. WORDINGHAM.

From the very earliest days of the application of

the science of electricity to practical needs, the earth,

or, as our American brothers prefer to term it, the

"round, has played a prominent part, and each branch

of electrical industry has in turn set up a claim

to a vested interest in it. The potential of the earth

i-. usually taken as zero, other potentials being recK-

oned with respect to it. This, however does not

accord strictly with the facts, since a difference ot

potential may, and very frequently does, exist be-

tween two points on the earth's surface; such dif-

ference of potential, however, is never very great.

The earth, in some textbooks, is regarded as form-

ing a large reservoir, and its office is stated

to°bc that of maintaining the potential of a point

connected to it at zero. Thus, if a battery has one

pole connected to earth, and the other to one end

of a long conductor, and the far end of the con-

ductor be connected to earth so that current flows, the

earth is regarded as merely absorbing the electricity

that passes along the wire by draining down its poten-

tial to the same value as the potential of the earth at

the battery end of the line, and no actual current

is supposed to flow through the earth back to the

battery. This explanation is not borne out by ex-

perience, as the return currents can actually be de-

tected, and it is more correct and more convenient

to regard the earth as a large conductor through

which the current actually does flow.

The earth mav be used in two distinct ways It

may either be 'employed to take the place of an

ordinary conductor, as in telegraphy and telephony,

in which case the whole of the outgoing current

has to return to the earth, or it may be employee,

merely to keep one of the conductors of an elcctnca

system at or near zero potential. No one would

now think of intentionally employing the earth in

the former manner when energy was to be trans-

mitted at any appreciable rate, and even for signal-

ing circuits, its use in this manner is attended with

Treat disadvantages. We may therefore confine our

attention to the second way in which the earth is

employed, namelv, to keep down the potential ot

one portion of an electrical system of transmission.

It will be convenient in considering the various

practical instances of earth connections to divide

the subject into high-pressure and low-pressure cir-

cuits and further to subdivide the latter into those

circuits which have a conductor earthed at one

point only, and those which are earthed at more

than one point. If there be a two-wire circuit, con-

sisting of a generator, two conductors and a con-

suming device, such as a transformer, and if a given

difference of potential be maintained between the

two conductors by the generator, then if al parts

of the circuit be equally well insulated, each con-

ductor will assume a potential relatively to the

earth which is half the difference of potential be-

tween the two. In other words, if the pressure be

10 000 volts, one conductor will be 5.000 volts above

earth, and the other 5,000 volts below earth it,

however the insulation resistance of one conductor

falls below that of the other, the conductor's poten-

tial with respect to the earth will at once diminish,

while that of the other conductor will increase, and,

if the insulation of one conductor fail altogether, it

will arrive at earth potential, while the other con-

ductor will alter to 10,000 volts above or below

the earth, as the case may be. Now it is obvious

that if the conductors be insulated only with a view

to withstanding the normal potential from earth,

i e 5 000 volts, an undue stress will be placed upon

the better insulated conductor when the insulation

resistance of the other falls, and this stress may be

sufficient to cause the other to break down also.

Inasmuch as it is impossible to foresee which con-

ductor may assume the potential of the earth, it

would appear that if both have to be insulated both

must be capable of withstanding a pressure of 10,-

000 volts. It was first pointed out, the author be-

lieves by Mr. Ferranti, that, seeing that either con-

ductor might have to withstand the full pressure

it would be best to at once face the situation and

insulate one of them for the maximum pressure

possible, and insure that it alone should be sub-

jected to this pressure by deliberately connecting

the other conductor to earth. This exceedingly sim-

ple, and at the same time ingenious, device at once

diminished the risk of breakdown and cheapened the

cost of insulation, but at the same time it enabled

a further great advantage lo be reaped by admitting

of much greater security to life being introduced.

This end was attained by completely enclosing the

insulated conductor within the uninsulated one, thus

rendering it physically impossible to handle a con-

ductor at a dangerously high potential, and it. by

any chance, the outer conductor should be cut

through, a short-circuit would be established before

the inner c mid be touched.

This system has been almost universally adopted

for two-wire, high-pressure circuits, and is per-

fectly familiar to all at the present time, but it is

worth while recording the fact that when originally

jked askance at connect-
er to earth. For sys-

cmploying more than two wires

cialion at

dingbam is the city electrical engi-

neer " England.

the same perfect security cannot be attained, but
n near approach may be made with two-phase work-
ing by employing two separate concentric cibles, the
outer conductors of which are connected to earth,

or by enclosing two parallel conductors within an
outer envelope. In three-phase working, if a star

winding be employed, the middle point of such
winding may be connected to earth. When this

is done the stress on the insulation from earth ia

diminished to the smallest possible value, but all three
conductors have to be insulated. It is important that
one point only of the zero-potential conductor
should be conducted to earth, because, inasmuch as
there must of necessity be some fall of potential in

the outer conductor, there exists between any point
and the one connected to earth a difference of poten-
tial depending upon the resistance of the conductor
and the current flowing through it. So long as the
outer conductor is insulated from earth, except at
one earth connection, no current can pass through
the earth ; but if a connection be established with
earth at some distant point, the difference of po-
tential between it and the other point will cause
current to flow through the earth.

A digression may here be made to point out ex-
exactly the manner in which such return currents
travel through the earth. A most instructive experi-
ment carried out by the author in his student days,
under Prof. W. Grylls Adams, made such an impres-
sion on him, and has been found by him to be so
helpful, that he may perhaps be pardoned for de-
scribing it. In a large flat sheet of tinfoil two
needles were fixed, connected, respectively, to the
two poles of a battery, which thus sends a current
through the tinfoil. A sensitive galvanometer was
provided and its ends connected each to a needle

;

one of these needles was stuck at random into the
tinfoil, and the other was moved about on the tin-
foil until a point was found which gave no deflec-
tion on the galvanometer. The needle was then
pressed into the tinfoil, and an impression left on a
sheet of clean paper underneath. A series of such
positions were found, corresponding to an equi-
potential line in the tinfoil. The first needle was
then moved to a new position, and a second equi-
potential line traced out. When a sufficient number
of such lines had been determined, other lines normal
to them were drawn between the two points to which
the battery had been connected. This, of course,
represented the lines of flow of the current. Any-
one who carries out this experiment for himself will

be at once struck with the number and diversity
of the paths along which the current can flow.
These paths spread out in the same manner as the
lines of force from a magnet, and extend to a great
distance away from a direct line.

In the case considered of a conductor carrying a
heavy current and unearthed at two points of its

length, the current may return from one point to
the other by paths that are an almost incredible dis-
tance away from main conductor, though, of course,
the bulk of the current will take the shortest pos-
sible path through the earth. If two plates be bur-

ied in the earth at two points along a line of flow
and be connected together through a conductor, this

conductor will take up a portion of the current. If

the conductor be part of a signaling circuit the sig-

naling currents will be interfered with, and, with
any conductor electrolytic action may take place at

one or both points of connection with the earth. If,

instead of dealing with the high pressures, we are
dealing with low, exactly the same effect will be
produced by making one or more earth connections
to a conductor, but the objects of making the earth
connection are usually different. In the case of a
low-pressure distribution system, the object of earth-

ing one conductor is not to diminish the cost^ of
the insulation, since no appreciable saving is made
by using a pressure of, say, 200 volts, instead of
400 volts, nor is it to secure safety to life ; the chief

object is to enable a consumer to be supplied at

such a pressure that no one of the conductors
brought into his house will exceed the limit of

pressure defined by the Board of Trade to be low
pressure. In the case of electrically driven tram-
ways, the one object is to enable the rails to be

used as one conductor, chiefly with a view to sim-
plifying the working arrangements, and partly to

enable the conducting power of the rails, which
must in any case be laid, to be utilized. In this last

case it is obvious that the conductor is connected
to earth through the length, and the only way
to obviate the difficulties pointed out on the score

of current returning by the earth is to keep the

difference of potential between the ends of the earth

conductor so low as to cause the amount of current
hi inning by the earth and metallic structures bur-

ied in it, other than the rails, to be very small.

Willi these preliminary observations, we may now
1 'On i'ler some particular cases. The author regards
all the high-pressure systems as systems of trans-

mission, though it is true that at present high prcs-

is still used to some extent for distribution,

inasmuch as this paper deals only with the earthing

of distribution systems, the author proposes to con-
fine his attention to these.

The most important case of earthing conductors
1 undoubtedly that of tramways. The system

itcd so largely in America has been imported
into this country, and every tramway system, ex-

cluding battery-driven cars, is being worked with
conductor insulated, and the other, consisting

of 1 lie rails, connected to earth. It is well known
that if the difference of potential between the end of

the earthed conductor which is connected to the
source of energy differ in potential considerably
from that of a distant point on the same conductor,
the current returning through the mass of the earth
and through pipes buried in it may be very large
and may cause most serious damage to the pipes
by causing the metal to be dissolved at the points
at which the current leaves. How great this dif-
ference of potential must be before serious damage
is done is a matter upon which there is not a large
amount of information available. The Board of
Trade has fixed the limit of what may be allowed at
seven volts, but it is maintained by some authorities
that this limit is too high and that a lower potential
than seven volts will cause damage. This point is

receiving a considerable amount of attention at the
present time, and the author is himself engaged in
a joint investigation with engineers of other de-
partments of the Manchester corporation with a view
to thrashing out thoroughly what is the minimum
difference of potential that can be allowed. It is

obviously in the interests of all concerned to arrive
at reliable data on the subject. If seven volts be
found to be safe, well and good, but if not, the
sooner it is known to be dangerous the better. All
engineers must be agreed that the lower one can
keep down the difference of potential the better.
The object may be effected in various ways. One
of the most common is to provide auxiliary con-
ductors of low resistance which are tapped on to
the rails at various points to supplement their con-
ductivity. Another device is to employ similar con-
ductors but to lower the potential of the far end
by means of so-called negative boosters which sub-
tract instead of add a certain number of volts. A
third means, and, in the author's opinion, the best
and most effectual, is to feed the line from a num-
ber of independent points either by means of a num-
ber of generating stations or, preferably, by means
of a number of transforming sub-stations. Except
in the case of very heavy traffic, this method should
prove effectual without either the employment of
return feeders or negative boosters.
The simplicity and reliability of the so-called over-

head system of traction are such as to render it

worth while to go to great lengths to retain the sys-
tem, but if it be found and clearly demonstrated
that extremely minute differences of potential are
sufficient to cause serious damage to underground
structures in urban districts, it will be necessary to
reconsider the whole position, and perhaps to adopt
an insulated return conductor, or else to fall back
upon a battery system of self-contained cars, ieither

of which expedients would be greatly to be de-
plored.

The second case of earthing in order of impor-
tance, is that cf one conductor of ordinary lighting
and power circuits, and it is on this point that the
author desires to raise • discussion chiefly. It has
been hotly debated, and, much difference of opinion
still exists as to whether it is desirable or not to

earth the middle wire of a three-wire system. Let
us consider what are the advantages and disadvan-
tages of such a course. The main advantages are
the following: (1) By earthing the middle con-
ductor the extreme difference of potential that can
be attained by any one of the conductors from earth
is halved, and all can be handled not only' with
great safety, but practically without inconvenience.
(2) The stress on the insulation is halved. (3) All
three conductors may be taken into a consumer's
premises for all pressures up to and including 250
volts' pressure across the outers without contra-
vention of the regulations of the Board of Trade.
This advantage is undoubtedly by far the most im-
portant. (4) Immediate notice of a leak on one
of the outer conductors is given.

The disadvantages of earthing the middle con-
ductor are: (1) If a leak exists on one conductor,
current is continually forced through it, thus caus-
ing in many cases complete destruction of the in-

sulating material. (2) A leak on one conductor pro-
duces a short-circuit on one side of the system of
distribution, unless the earth connection is remova-
ble at will.

In Manchester the Board of Trade requires that

the middle conductor shall be maintained at or near
the earth potential, and the author has now had
nearly seven years' experience of this system. In
his judgment, there can be no possible doubt that at

all events, with continuous current, and quite pos-

sibly with alternating, the effect upon the insulating

material of the negative main is most severe. In
operating a system of distribution by means of con-
tinuous currents, it is always found that if none
of the conductors be deliberately earthed those con-
nected to the negative pole assume earth potential.

the positive conductors consequently being at the
maximum potential above earth corresponding to

the pressure used on the system. The reason for

tiiis is well known. It is the phenomenon known
as electric osmosis, whereby moisture tends to

travel away from the positive pole and toward the

negative pole. Whatever system of mains be em-
ployed, there arc always many points at which sur-

face leakage can take place, and whether the con-
ductors be bare copper on porcelain insulators, or

be continuously insulated cables, at every point

where the conductor is exposed leakage from the
negative pole will take place, but if the negative

conductor be kept near earth potential, this tend-
ency will be small. If, however, the middle con-
ductor be deliberately connected with earth so that

the negative outer is kept below earth potential, a
current corresponding to the amount of the leakage
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will be constantly forced through the leak, and the

tendency for moisture to flow to the negative con-

ductor will be maintained. If the leakage was con-

fined to the surface of the insulation at points of

connection to the conductors the result would

be so serious, but the author has found that with

certain makes of rubber the material is evidently

porous, and small as is the leakage currenl at first,

it is sufficient to cause water to enter through the

pores of the rubber, and the conductivity of this

water so increases the leak thai in course of time

the whole of the rubber on the negative conductors

is destroyed, large blisters forming within its sub-

stance and becoming filled with strongly alkaline

liquid almost certainly derived from the substances

mixed with the rubber. The rubber is often much

distended, causing the liquid to be under consid-

erable pressure. In course of time this pressure

increases to such an extent as to burst the rubber,

causing a hole completely through the insulating

material. It is clear that the water could not merely

flow into these blisters; it is almost certainly driven

in by osmosis. What happens with rubber may hap-

pen with other materials, and, in the author s opin-

ion there can be no doubt whatever that very grave

risk of breakdown of the insulation of the negative

conductors is introduced by earthing the middle

conductor.

As a set-off against the above inconvenience, it

must not be forgotten that the insulation resistance

of the positive conductors is substantially improved

by earthing the middle one, but very little impor-

tance need be attached to this, since, as already

staled, the negative conductor would be at earth po-

tential if the middle one was not earthed, and the

tendency to dry the positive outer would then be

doubled. The only consideration that impels me
to desire to earth the middle conductor is the fact

that it admits of all three conductors being brought

into a consumer's premises, thus enabling every

installation to be balanced within itself if it be of

sufficient size to render it desirable to do so. The
author is convinced that the only method of effectu-

ally balancing a multiple-wire system is to carry that

balancing back to every consumer except to con-

sumers of the very smallest size, and, therefore, it

is of great importance to be allowed to bring the

three conductors into installations. Serious as are

the disadvantages, this advantage is, in his judg-

ment, sufficient to outweigh them and therefore, he

would, on the whole, decide in favor of earthing

the middle conductor, but if this be done it must
be clearly understood that it necessitates the utmost

care in protecting the mains from moisture, and
the only possible system of laying them becomes
the so-called solid system, in which every cable is

completely surrounded by a thoroughly waterproof

material, or an air-insulated system with accessible

porcelain insulators at intervals, as in the Cromp-
ton system of bare copper. If it be granted that

the middle conductor should be earthed, the question

at once arises, should it be permanently and irre-

vocably earthed, or should the earth connection be

capable of removal at will? The author would un-

hesitatingly reply : "It must be removable." The first

consideration is continuity of supply, and if a leak

developing on one conductor is to cause a short-cir-

cuit, the chances of interruption are increased mani-

fold beyond what they would be if the earth con-

nection could be removed until the fault had been

localized and repaired. It is quite clear that the

chances of a leak occurring on one conductor are

many times greater than those of two leaks occur-

ring on two separate conductors simultaneously. It

may be argued that if the earth connection is liable

to be removed, all the advantages of making it at

all are done away with, since the distribution of po-

tential will alter when it is cut off. To some ex-

tent this is true, but it must be remembered that the

connection would only need to be removed for short

periods and at long intervals, and therefore, in prac-

tice but little risk would arise. If it were a ques-

tion of dangerous pressures it would be entirely

different; in such case the earth connection must
never be removed while the main is in use. Once it

be granted that the earth connection must be re-

movable, it becomes obvious that the conductors

must be earthed at one point only, and that must

be easily accessible from the generating station.

This consideration shows that it is impossible to al-

low one of the conductors in a consumer's installa-

tion to be uninsulated, a system of wiring frequently

advocated by some on account of its cheapness and
some other advantages.

There is. however, another reason for not using

this system of wiring, depending on the undesira-

bility, already pointed out, of earthing a conductor

at more points than one. It is often argued by the

advocates of the system that the balancing wins
carry so little current that the fall of potential in

them is negligible. It is true that balancing wires

frequently bring back but little current to the gen-

erating station, but locally it is unavoidable that

these should be heavy currents, causing substantial

differences of potential, flowing between the various

installations, composing a balanced main, and these

differences of potential may cause destructive elec-

trolysis, and, with alternating currents, interference

with telephone lines. Certain special features arise

in connection with a distributing network fed from
transforming sub-stations supplied with high-pres-

sure current, to which attention may be called. Tn

a case likely to become not unusual in practice,

namely, that of three-phase transmission with rotary

converters supplying continuous current to the net-
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work, it will probably be required that the grouping

of the transformers shall be star and the middle

point be earthed. Now, if this point, which is also

directly connected t" llie middle distributing con-

dm tor, be earthed at the transformer, we shall have

all the disadvantages "f a middle conductor

earthed at several points. A much more serious

case will, however, arise if, in addition to this, the

middle wire be opened between two sub-stations but

the outers be carried through. In such an event the

whole balancing current may be conveyed by the

earth and do great damage. A similar difficulty

would arise with balancing transformers distributed

at various points of the network if the middle wires
arc not continuous throughout, and an earth connec-
tion is made in the balancers. In order to comply
with this condition of earthing the middle point of

the transformers, the earth should be made by con-
necting the middle wire to the point in question
and earthing this middle wire at one point only for

the whole system.
The author has made no attempt to treat this

subject at all fully, his desire being merely to raise

a discussion on the subject generally of connecting
any portion of a distribution system to earth, the
chief points being: (1) Should any portion of any
system of distributing conductors, whether for the
ordinary supply of energy or for traction, be con-
nected to earth ? (2) If such a course is desirable,

what conductor or conductors should be earthed,
and at what point or points? (3) What difficulties

may be expected from earthed conductors, and in

what way may these difficulties be met, especially
in the case of distribution for electric-traction pur-
poses ?
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The work of setting the plant for the lighting of

Lachinc Canal by electricity has been commenced
an3 will, it is expected, be completed in ti-

next season's business. The Canadian Electric com-
pany has been given the contract for building the
machinery, and Ahcarn & Soper of Ottawa have the
contract for the poles and wires. The government is

building a power house at St. Paul and with the
completion of the entire work, the canal will be
lighted for the first time by electricity entirely.

w.

CORRESPONDENCE.

New York Notes.

New York, August 24.—It has been the custom of
President H. H. Vreeland of the Metropolitan Street
Railway company for the last two years to have
what is known as "the staff" of the company visit

him at his country home in Brewsters. To-day a
party of about 50, including the heads of all the de-
partments and divisions, with their principal assist-

ants, are enjoying Mr. Vreeland's hospitality. A
clambake was held in the afternoon, and this evening
Mrs. Vreeland will give an informal reception. A
special train was provided for the use of the party.
The Brooklyn Rapid Transit company has pur-

chased a plot of ground at avenue M and East Forty-
fifth street, near the Flatbush avenue trolley line,

and it is the purpose of the company to erect a
large fireproof street-car barn. It is to be a model
structure and will contain well furnished quarters in

the rear for the use of conductors, motormen and
other employes of the road.
Mirrors have been introduced as an adjunct to the

detective service of the Manhattan Railway company.
These mirrors have been placed near the ticket-

chopping boxes and are arranged in such manner
that it is possible to see whether the tickets are be-
ing converted into pulp, or, in other words, whether
the ticket taker is doing his duty.
Two cars of a Rockaway train and an engine of

the Brooklyn elevated railroad were derailed last

Saturday through a collision caused by a misplaced
switch. The engine hit the last car of the Rockaway
train squarely in the center and threw it and the car
next to it from the tracks. The cars tilted, but
were prevented from toppling over by the stout

timbers at the side of the rails. The engine was
also derailed by the force of the impact. The col-

lision delayed traffic an hour.

A decision was handed down last Monday by
Supreme Court Justice Stover in Brooklyn, mak-
ing permanent an injunction obtained against the

Brooklyn Rapid Transit company, which has been
constructing a trolley line in Union street under a
franchise obtained, it is said, by the old Nassau Rail-

road company.
The electric cars on the Sixth and Eighth avenue

lines of the Metropolitan Street Railway company
which have been running only as far as Battery place

commenced yesterday morning to run all the way
to South Ferry. The laying of tracks and extensions
has been going on for some weeks.
The introduction of electricity on the Seventh

avenue street-railway line is being delayed owing
to the non-delivery by the steel companies of the

special castings for the crossings at Twenty-third
and Thirty-fourth streets.

Passengers on the Columbus avenue and Broad-
way cars found the schedule upset last Thursday
morning and the cars less frequent and more
crowded than usual. Inquiry as to the cause of the

decrease in the number of cars showed that the

employes' picnic, held the night before, had been
too much for some of them. It was nnon before llie

cars were running on schedule time.

Southern Developments.
Charlotte, N. C, August 24.—H. H. Pearson, rep-

resenting Edward C. Jones 8: Co. of New York, has
been in New Orleans for some time endeavoring to
bring about a consolidation of the four street rail-

ways in that city, whose combined capital is over
$9,000,000.

The Steel Cities Railway company has been in-

corporated at Ensley, Ala., with $500,000 capital,

about one-fifth of which is held by local capitalists.

The company proposes to build a complete local

system and to extend its lines to Bessemer and
Brookside. J. W. Minor of Ensley is preisdent of
the company.
The Birmingham (Ala.) Railway. Light and Power

compan}' has filed a deed of trust to the Old Colony
Trust company of Boston for $6,000,000. The bonds
are for 50 years and bear five per cent, interest.

Two million, two hundred and fifty thousand dollars

of bonds of this sum are to be sold for immediate
use.

It is reported that the owners of the electric-light

plant at Lexington, N. C, will suspend operations
indefinitely, thus placing the plant on the market.

Canadian Intelligence.

Ottawa, Out.. August 24.—The electric street-rail-

way company of Ottawa proposes to decorate iis

lines in view of the royal visit at the capital next

month, and all (lie cross-wires, on the principal

streets, will be hung with colored lanterns. The
estimated COSl of this work amounts to many thou-

sands of dollars.

The Huron, Godcrich and Middlesex Electric Rail-

way company of Goderich, Out., has been formed to

construct an electric railway from Godcrich to

From the Buckeye State.

Columbus, Ohio, August 24.—The contract for
lighting the city of Cincinnati for a period of 10
years, beginning June 1, 1902, has been made with
the Cincinnati Gas and Electric company, of which
General Andrew Hickenlooper is president. The
contract aggregates about $4,000,000, and is one of
the largest made in this state in a good while. The
cost per lamp will be $60 in the district furnished
with overhead wires, and $72 per lamp where the
wires are underground. The former price was $94.So

per lamp.
Victor Reed was in Dayton last week making

arrangements to connect the lines of the Southern
Ohio Traction company and the Dayton, Springfield

and Urbana Railway company, so that they may have
a through line from Springfield to Cincinnati. It is

reported that Mr. Reed said that the canal line will

not be used for towing boats, but will be fitted out
as a first-class freight and passenger line. He rep-

resents the Everett-Moore interests.

The Everett-Moore people have been arrangii

a new and shorter line from Sandusky to Fremont
for the Lake Shore road. Several lines have been
surveyed lately.

Kerlin Bros, have been granted a franchise by the

commissioners of Seneca County to build an electric

line along the state road for about two miles. Their

line extends from Fremont to Tiffin.

It is claimed that a deal has been closed between
the Everett-Moore syndicate and the Columbus. Dela-

ware and Marion Railway company tor the lattcr's

right-of-way and the portion of the road which is

now built and under construction. If this is true, it

would seem that the Northern Ohio people are now
ready In reach down into the central part of till

with the probable intention of extending their sys-

leni in that direction. The Applcyard syndicate has

rol of the Columbus, Delaware ami Northern
Railway company, and the tight between the :

choice of routes promises 10 wax warmer than ever.
1

' Chapman has been -

on a right-of-way from Conncaut to Fri.

this is in the interests of tin Moore syndi-

cate, which will build a line over the route. They
attempted to buy the Conncaut lines and the line

between that town and Ashtabula some time ago.

but the figures were loo high.

Work is , rapidly on the Toledo and

Western line. It will be in operation from
Minor. 1 in a short time and also to Adrian.

Mich, \\ hi
'

it will be 55 miles in length.

with .1 20-mile branch to Adrian.

The Columbus and Cincinnati 1 npany

d to have completed arrangements by which

the cars will be enable.! iincinnali, although

they will not quite reach Fountain Square, wl

idered the heart of the city. The road will run
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from Cincinnati to Washington Court House, where
it will connect with the Columbus, Grove City and
Southwestern, owned by the Appleyard people. This
will bring them into Columbus over the loop. The
road will pass through many towns and villages, and
franchises have been secured in most of them al-

ready. Henry Burkold, cashier of the Franklin

Bank of Cincinnati, is president of the company and
Attorney Philip Swing is the secretary. C.

Information trom Indiana.

Indianapolis, August 26.—Sub-contracts for the
construction of the long-projected electric road from
Muncie to Fort Wayne have been let. The work of

grading will be pushed, but rails, on account of their

great scarcity, will not be laid until early spring.

An automatic switch situated at the corner of

Illinois and Washington streets, Indianapolis, which
is kept well oiled with the slush that the lo-

cal street-railway company employs for that purpose,

is held responsible for the damaging of the dresses

of ladies who attempt to cross the street when a car

approaches. The switch is controlled by a lever

in the hands of the motorman, and is apt to throw
the slush against any who may be near. It is under-

stood that several new dresses have been provided
by the company to replace damaged ones.

The state board of tax commissioners has made
a reduction of $500,000 in its first assessment of the

Indianapolis Street Railway company. This leaves

the assessment at $3,700,000. This is at the rate of

$30,500 a mile instead of $35,000 a mile, as previously

fixed. This includes $2,500 a mile on its rolling

stock and $86,025 on improvements on its right-of-

way. The street-car company made a strong fight

for a reduction and won.
The officers of the Muncie Light and Power com-

pany are demanding a new franchise and assert that

unless the company is given a more liberal contract

that will allow an increase of rates it will be unable

to supply all of its customers. The people are op-

posed to yielding to the demand.
The Board of Public Works of Indianapolis has

abandoned its attempt _to award the proposed new
electric-lighting contract, which would not have gone
into effect for two years from July. Bids were to

have been opened to-day, but the board has rescinded

all action because it was confronted with the proba-

bility of another injunction suit on account of al-

leged unfair discrimination in the specifications.

The International Association of Fire Chiefs will

hold its annual session in Indianapolis this week.

Fire chiefs and fire-alarm electricians from all over

the country will be present. An elaborate programme
of exercises and entertainments has been arranged.

A paper will be read by Morris W. Mea.d, superin-

tendent of the Bureau of Electricity of Pittsburg, Pa.
F.

Northwestern Notations.

Minneapolis, August 24.—The council of West Su-
perior, Wis., has finally come to the way of thinking

of Thomas Lowry, the principal owner of the Du-
luth-Superior Traction company. The franchise of

the company in Superior has been extended 12 years,

to correspond with that held by the company in Du-
luth. The company agrees to expend in improve-

ments and extensions $200,000. Contracts are let

for materials worth about $121,000.

The North American Telegraph company will

soon start construction for two additional lines be-

tween Minneapolis and Chicago. The company's busi-

ness has increased so much in the last year that the

10 lines now in operation are insufficient to handle

the business. A crew will be started at work from
each end. and the work will be hurried.

There is said to be an unprecedented demand in

Minneapolis for competent telegraph operators.

Many brokerage firms have private wires in their

offices, and the demand is so great that some on
the night shifts in the telegraph offices double up
and make double money by working days for a

portion of the time.

Ora Vaught has been granted a franchise at Moul-
ton, Iowa, for an electric-lighting plant.

A second company now seeks a franchise at Cen-
tcrville, Iowa, for a street-railway line—the People's

Street Railway company.
F. P. Wilson js now sole owner of the electric-

light plant at Pipestone, Minn., having bought the

interest of Mr. McXerney in the firm of McNerney
& Wilson.
The council of LeMars, la., has concluded to

have electric-street lighting and has contracted with

the LeMars Water and Light company for lighting

the city for the next five years.

The plans of the Rapid Transit company of Water-
loo and Cedar Falls, la., for an extension to Denver,
la., include a line through Denver to Sumner, 16

miles beyond Denver.
The streets of Portage la Prairie, Man., have been

dark for five months, but an arrangement has been
1 with the Central Electric company 10 furnish

:gain. The company will furnish 1,800 candle-

of 1,200 as in the past.

Northern Railway company has prac-

tically completed plans for the installation of electric

motor item in Western Washington. The
plans cover 75 to 150 miles of the Cascade division.

ted from the waterfalls along

the line on the Skykomi=.h and other streams.
Jinn., invites bids for

ic street lighting on a contract for

five years. It includes a franchise for twenty years.

The village is to have the right to buy the plant
at the end of five years.

Alexander Hughes has been granted a franchise
for an electric-light system in Eveleth, Minn. Gen-
eral Hughes has interests in lighting plants at Fargo
and Bismarck, N. D.
James Walsh has applied to the city council of

Madison, Wis., for a franchise for a street-railway
line which is planned to be in opposition to the
Spooner line. The Walsh line proposes to be run
to Stoughton, Edgerton and Janesville. Mr. Walsh
is vice-president of the Southern Indiana railroad.

Charles Goodman of Marinette, Wis., and others
have secured control of the waterpower on the Pine
River near Iron Mountain, Mich., and propose to

develop it. About 1,800 horsepower is expected.
An electric light and power plant is expected.
It is the intention of the promoters to build a line

from Iron Mountain to Norway, Mich.
The Northwestern Mammoth Granite and Elec-

tric Power company of Spokane, Wash., has
selected a route for its proposed electric car line

to the Little Spokane River. The company proposes
to build a 40-foot dam across the river at a cost

of $100,000, to buy rolling stock at a cost of $19,000
and equipment for the power house to cost $58,000.

The Dunlaps, who operate the electric-light plant

at Buffalo Center, la., contemplate establishing one
at Garner, la.

The Edison company and the Des Moines Union
Railway forces met and clashed in Des Moines, la.,

over the control and use of Wagner street. The
lighting company sought to place its wires under-
ground along the street, and the railroad forces

sought to prevent it by force. The police sent in a riot

call and arrived in time to prevent any great damage
being done. A few bruises, scratches and black

eyes make the sum total of damage inflicted. The
railroad company holds that the street in dispute is

its private property. R.

PERSONAL.
J. C. H. Stut. a mechanical engineer of San Fran-

cisco, was in Chicago last week inquiring into the

subject of electric railways.

C. W. Pen Dell, late of the Chicago and North-
western railway electrical department, has accepted

the position of electrical signal inspector for the

Santa Fe railroad on the lines east of Albuquerque,

N. M.

Fred E. Freers, lately superintendent of equip-

ment for the Pittsburg and Allegheny Telephone
company, has accepted the position of superintendent

with the United States Electric Manufacturing com-
pany, Butler, Pa.

ELECTRIC LIGHTING.
The Treverton (Pa.) Electric Light and Power

company has been incorporated, with a capital stock

of $5,000.

The Dallas (Ore.) electric-light plant is reported

to have changed hands, D. J. Riley having sold it to

M. D. Ellis for $7,200.

The Harrison Electric Light and Ice company
of Harrison, Ark., has been incorporated by N. W.
Fellows of Springfield, Mo., and others.

The city of Weatherford. Okla., has voted bonds
in the sum of $15,000 for the erection of an electric-

light plant. Edward Blaich can be addressed.

The village of Bradney, Ohio, has voted to issue

bonds in the sum of $13,500 for the erection and
maintenance of an electric-light plant for that place.

Plans have been completed for the proposed water-

works and electric-light plant for Roanoke, Ala.

The city recently appropriated $35,000 for that pur-

pose.

The council of the city of Manistee, M[ch., will

receive bids until September 3d for lighting the

streets of that city with arc lights. W. H. Pfeiffer,

city clerk, may be addressed.

The Huntsville (Ala.) Electric Railway, Light

and Power company will improve its lighting plant

and service, extending the incandescent system

throughout the entire residence section. A. L.

Sweeney is president of the company.

Arrangements are being made between the village

trustees of Hempstead, on Long Island, N. Y., and

the Roslyn Light and Power company, whereby the

company will supply the village with electric lights.

The power plant of the company is at Roslyn.

In the illumination of the buildings of the Uni-

versity of Wisconsin a system of indirect electric

lighting will be employed in which the lamps are

invisible, being shielded by reflectors beneath them
which reflect the light rays to the ceiling, thus mak-
ing a thoroughly diffused light which is very pleas-

ant to the eye.

According to press dispatches, something went

wrong with the electric-lighting facilities of a church

in Stratford, Com.., on a recent Sunday evening.

When the congregation arrived for evening service

its members found the interior of the church in

darkness. At this time, according to the account,

Frederick C. Beach, editor of the Scientific Ameri-
! m,

i spending the summer in Stratford, came
up in his electric automobile with his family. When

informed of the difficulty he ran his auto-

mobile to the rear of the church, backed it up
to a window, connected the storage batteries to
the feed wires and the church was brilliantly illumi-
nated during the entire service.

Bids for the construction of an electric-lighting
plant for the town of Norway, Mich., will be re-
ceived until 4 p. m., September 6th, at the office of
William R. Bolicho, clerk of board, Norway, Mich.,
or at the office of Pierce, Richardson & Neiler, elec-
trical engineers, 315 Dearborn street, Chicago. Cop-
ies of the plans and specifications may be obtained
on application at the engineers' office in Chicago.
Bids must be accompanied by a certified check for
$500.

ELECTRIC RAILWAYS.
There is some talk of the construction of an elec-

tric road between Lexington and Kansas City, Mo.,
a distance of about 45 miles.

The People's Belt Railroad company has been
incorporated at Shreveport, La., with a capital stock
of $100,000, to build a five-mile electric belt line.
William M. Ingersoll and others are the incorpo-
rators.

The Illinois River Railway company has been in-
corporated at Ottawa, 111., with a capital stock of
$150,000. The object of the company is to build an
electric road from Ottawa to Marseilles, and pos-
sibly to Seneca.

The earnings of the Chicago and Milwaukee elec-
tric railroad for June were $17,253, an increase of
$3,403 over June of 1900. The total earnings for
the first six months of this year were $65,462, an
increase of $12,275.

A franchise has been granted to the Buckeye Trac-
tion company for the construction of a line from
Bucyrus, Crawford County, Ohio, to the Huron
County line, passing through Sulphur Springs and
New Washington, a distance of 25 miles.

Charters have been issued to the Susquehanna
and Southern Railroad_company and the Susquehanna
and Suburban Railway company. The companies
propose to construct a trolley line front Hazleton to
Shenandoah, Pa. The combined capital stock of the
companies is $200,000.

The Conneaut and Lake Erie Traction company
has been incorporated in Pennsylvania for the pur-
pose of constructing an electric railway from Erie
southwest to the Ohio state line, a distance of 25
miles. The capital stock of the company is $150,-
000, and J. S. Van Cleve of Erie is president.

The Monaca, Aliquippa and Coraopolis Railway
company has been incorporated in Pennsylvania to
build an electric line between Monaca and Coraopolis,
Pa. The line will be 12 miles long and will run
through Shannopin and Shoustown. The capital of
the company is $72,000. W. R. Wright of Phila-
delphia is president.

The directors of the San Bernardino Valley Trac-
tion company of Southern California have decided
to vote upon the question of creating a bonded in-

debtedness of $250,000 for the purpose of construct-
ing lines of street railways from Redlands to San
Bernardino, a distance of nine miles, and thence to

Colton, a distance of three miles.

The Berwick and Nanticoke Electric Railway com-
pany has been incorporated in Pennsylvania, with a
capital stock of $96,000, to build a railway between
the towns of Plymouth, West Nanticoke, Hunlocks,
ShickshinnVj Beach Haven and Berwick, Pa., a
total distance of 16 miles. The proposed route par-

allels the Delaware, Lackawanna and Western rail-

road.

The street-railway systems of Salt Lake City,

Utah, have been merged into one corporation. At
recent directors' meetings the property of the Salt

Lake City and of the Rapid Transit companies was
transferred to the Consolidated Railway and Power
company, which is capitalized at $4,000,000. The
new company includes as well several smaller com-
panies previously absorbed.

According to press dispatches, George Westing-

house denies the statement that there has arisen a

serious difference of opinion between Charles T.

Yerkes and himself in regard to the London trac-

tion deals. He says that Mr. Yerkes has awarded
to the British Westinghouse company the contract

for 30,000 horsepower of engines and generators

for the Metropolitan District railway enterprise.

AUTOMOBILES.
A Chicago policeman attempted recently to fake

an automobile to the station to await the owner's
call, but, not understanding the levers, he only suc-

ceeded in getting it started at a rate faster than

I hi: law allows, and this rate the refractory vehicle

kept until captured by a patrol wagon filled with

brother officers.

PUBLICATIONS.
"What the 'Autoist' Has to Say Concerning Graph-

ite for Automobiles" is the comprehensive title of a

little pamphlet issued by the Joseph Dixon Crucible

company of Jersey City, N. J. This publication

gives opinions of operators of steam, electric and
gasoline vehicles as to the merits of Dixon graphite
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as a lubricator. On a mailing card the Dixmi mm
pany illustrates a large railroad bridge protected

with the company's silica-grapliilc paint.

The installation <>f a set of Chloride accumulators

in a movable storage battery substation, which 1-.

operated hy the Brooklyn Rapid Transit company
of Brooklyn, N. Y„ is illustrated and described in

a recent bulletin issued by the Electric Storage

Battery company of Philadelphia.

A catalogue descriptive of shop and tool equip-

ment-, provided with Northern motors has just been

issued by the Northern Electrical Manufacturing

company of Madison, Wis., and it is especially cred-

itable, both as to subject matter and typographical

presentation. Complete descriptive details .arc given

of the Northern motors and the general advantages

of motor driving are also explained. Of general

interest arc reprinted papers on electric-motor driv-

ing, prominent among which is a paper by Louis

Bell on "Applications of Electric Power in Engi-

neering Work." Probably the most valuable feature

of the catalogue is a set of over 100 half-tone il-

lustrations which show different motor installations

and also details of the company's motors. The cata-

logue contains over 100 pages and is bound with a

neatly designed cover.

SOCIETIES AND SCHOOLS.
From present indications, the second annual meet-

ing of the Illinois State Electric association, which

is to be held at Rock Island, 111., on September 24th

and 25th, will he a profitable and interesting meeting.

Secretary H. E. Chuhbuck of Quincy. 111., has ar-

ranged a very good programme, the entertainment

features of which will be especially attractive. Two
new alternating-current waterpower plants will be

visited, as well as manufacturing plants in Rock Is-

land, Moline and Davenport and the government ar-

senal on Rock Island. The headquarters of the as-

sociation will be at the Harper House and the ses-

sions of the convention will also be held there.

The American School of Correspondence an-

nounces that on September 30th its free-scholarship

offer will be withdrawn. This offer has been made
by the school for the purpose of securing a few
representative students in all parts of the country

and is believed to be an unusual opportunity for ob-

taining a technical education by correspondence.

The American School of Correspondence is located

in Boston, Mass., and makes a specialty of steam,

electrical and mechanical engineering, heating, ven-
tilating and plumbing, and mechanical drawing. The
instructors are all graduates of leading scientific

schools and have had valuable experience along engi-

neering lines.

The nineteenth annual meeting of the Street Rail-

way Association of the State of New York will be

held at Rochester, N. Y., on September 10th and
nth. The first day of the convention will be given

up entirely to a business meeting followed in the

evening by the usual banquet. The second day will

be occupied by a business session and an entertain-

ment programme, arranged by the local committee.
The usual number of brief and concise papers upon
street-railway topics of practical interest will be read
and discussed. The topic "How to Increase the Effi-

ciency of Employes" will be given especial promi-
nence in discussions. G. T. Rogers of Binghamton.
N. Y., is president of the association.

MISCELLANEOUS.
A < Ihicago new ipapi 1 it a man wa

cently seen on Stale street in this city with a tiny

electric fan fastened to the lapel of his coat, the

actuating current for the fan being supplied by a

pocket battery.

It has been found that the life of a telegraph pole

in the Philippines is very short, being little more
than a year, it is said. The white ants, which are

to be found on the islands, aid the climate very ma-
terially in the work of destruction.

A [ins, dispatch from Sitka, Alaska, says that the

government will soon commence the construction i

a magnetic observatory at Sitka for the ten-

division of the coast survey. The observatory is

one of four to be constructed for the purpose of

defining the deviation Of the magnetic pole from the

true north.

A New York company recently received an order
for three automatic electric elevators to be installed

for King Edward at Buckingham Palace. Only the

electrical machinery for the elevators is to be made in

the United States; the car and fittings will be the

product of English workmanship. It is said the cost

of the three elevators will be about $25,000.

TRADE NEWS.
W. T. Pitts of Indianola, Miss., is reported to

be in the market for a complete outfit for a 1,000-

light electric plant.

J. E. Everett and others have incorporated the

Everett Electric company at Indianapolis, Ind., with

a capital stock of $5,000.

The R. E. M. Insulated Wire company has been
incorporated at Chicago, with a capital stock of $50,-

000. Percy M. Edwards and others are the incor-

porators.

A certificate of incorporation was recently filed

in Dover. Del., for the New Storage Battery com-
pany of Boston. The company has a capital stock

of $1,000,000.

W. H. Crawford & Co., 203 Union street. Nash-
ville, Tenn., arc said to be in the market for ma-
chinery for a 5.500-horsepower electric plant for a

75-mile transmission.

The Consolidated Battery company has been in-

corporated in New York city, with a capital stock

of $1,000,000. to manufacture and deal in electrical

machinery and instruments.

The Hall speed controller is described in a circu-

lar recently issued by the Hall Electric and Manu-
facturing company of Chicago. This company was
recently incorporated with a capital stock of $50,000.

Joseph B. Hall, the inventor of the apparatus, being

its president and general manager. The controller

is said to be a perfect device for controlling the

variation of speed in almost any type pf electric

motor.

BUSINESS.
A revised price-list on wire, dated August 1st. will

be sent to anyone on application by the Central Elec-

tric company of Chicago.

The G. Mathes' Sons company of St. Louis, Mo.,
states that it has a considerable quantity of second-

band weatherproof copp<
which : on the market.

Tin 'ppliance company, '

imentary .'.;

regular P.
Book, and 1 nt free to the trade.

The National Carbon company of Cleveland. I

has put - electric-light and
a 350-horscpowcr cngii 1

cral Electric generator. The Ball Engine company
will build the engine.

The Spraguc Electric company has '

.

to run York factory at nighl
time to meet the demand for it, flexih

for interior wiring. The new flexible produi
saifl to be very popular, and. d, will con-
tinue the reputation that the Spraguc company
duits always have enjoyed.

The Incandescent Electric Light Manipulator com-
pany of 116 Bedford street. Boston, reports that the
demand for ii~ Morse automatic adjuster ha
creased to such an extent that it has mm
factory to Quincy. Mass.. where it will be a'

turn out 1,000 adjusters a day. The sale of manipu-
lators is more than double that of a yea.

The Century Glass company of Bcllairc. Ohio,
says that it is the only house in the country making
a specialty of glassware for electric lighting, such
as globes and shades for arc and incandescent lamps.
Its assortment is extensive and it makes and carries
in stock a complete line of open and enclosed outer
and inner arc globes and shades for all mal
lamps in crystal, opal, opalescent and alal

and in several colors. It is very busy at pr
and is doing a considerable export business. It

issues several catalogues, which arc sent on appli-
cation.

Marquette, on Lake Superior, is one of the charm-
ing summer resorts reached by the Chicago. Milwau-
kee and St. Paul railway. Its healthful location, beau-
tiful scenery, good hotels and immunity from
hay fever make a summer outing at Marquette.
Mich., very attractive from the standpoint of health,
rest and comfort. Through Pullman sleeping
are run between Chicago and Marquette, and excur-
sion tickets sold at reduced rates, via the Chicago.
Milwaukee and St. Paul railway. A copy of "The
Lake Superior Country'." containing a description of

Marquette and the copper country, may be obtained
for a small sum by addressing F. A. Miller, general
passenger agent. Chicago.

The Western Electrical Supply company 1

Louis, general sales agent for the Browning Manu-
facturing company, reports that the success of the
new-type small Browning generators and motors has
been extremely gratifying. The company states that

these small machines are the very highest grade ob-
tainable, with material and workmanship of the best,

being tested by a four-hour run at 10 per cent, over-
load and a one-hour run at a 50 per cent, overload be-
fore leaving the factory. These machines are made in

sizes from one-fifth to 3
!
e horsepower and from one-

eighth to 2''j kilowatts. They are sold under the
strongest guarantee. The Western company has is-

sued an attractive bulletin on these motors and dy-
namos, which will be sent on application.

ILLUSTRATED ELECTRICAL PATENT RECORD.
580,693. Printing Telegraph. John Barry, Fort Lee,

N. J. Application filed April 13, 1900.

A total of 108 claims was allowed. One of these is as
follows: The combination of a power-driven rotary type
carrier provided with a circular row of type, electromag-
netically operated escapement mechanism for arresting
the carrier in given pos'tions less in number than tbe
type spaces in the row, a circuit in which the electromag-
nets of the escapement are included, electromagnetica.lly
operated supplemental or type-positioning mechanism
constructed to rotate the carrier independently of the
driving devices, a second circuit including tbe electro-
magnets for the positioning mechanism, a striking platen,
a printing electromagnet for operating the platen, a circuit
controller, and connections from the controller operated
only by the joint action of magnets in both of the cir-

cuits for throwing the printing magnet into circuit to

operate the platen.

£80,695. Transmitter for Educational Purposes.
Charles S. Comins, Quincy, Mass. Application
filed March 26. 1000.

An endless tape has telegraphic characters perforated
therein. The tape is formed of non-conducting material.
A conducting boay supports the tape and forms part of an
electric circuit. Means are provided for feeding the tape
over the conducting body. A spring finger forms part of
the circuit and is pressed against the tape over the conduct-
ing body. A resilienlty impressed grooved roll is located
over the tape and body and receives the spring finger in its

groove

680,704. Electric-traction Road. Leon Dion, Bos-
ton, Mass., assignor to the Electrical Safety
Traclion company of West Virginia. Applica-
tion filed November 24, 1900.

A member is adapted to be moved by magnetic attrac-
tion to connect an unexposed feeder and an exposed
conductor. This member comprises numerous small free
spherical magnetic bodies collectively adapted to act as
the connector, but individually incapable of so acting.
(See cut.)

680,792. Alternating-current Induction Motor. Ben-
jamin G. Lamme, Pittsburg, Pa., assignor to the

Issued ( United States Patent Office) August so, /go/.

Westinghouse Electric and Manufacturing com-
pany of Pennsylvania. Application filed May
24, i?"rt

no. 680,704.
A secondary member comprises a frame, and a slotted,

laminated core is supported thereby. Conducting bars
are located in the core slots and project beyond the ends
of the same. Resistance rings of large cross-sectional
area are provided, and radial arms are interposed between
the rings and the corresponding' ends of the conducting
bnrs, the arms constituting tho sole connection between
tho ring and the frame.

( £o.~ iM Dynamo-electric Generator. Benjamin G.
Lamme, Pittsburg, Pa., .-i>sie,nor to the West-
inghouse Electric and Manufacturing company

of Pennsylvania. Application tiled June
1900.

An armature for an alternating-current machine is pro-
vided with a number of independent, closed-coil windings
uniformly distributed around a single core and connected
in parallel to the distributing circuit or circuits
cut, next page.)

680,794. Combined Graphophone and Motor. Thomas
H. Macdonald. Bridgeport, Conn., assignor to

the American Graphophone company ol West
Virginia. Application filed September
A frame has two upright plates secured to a suitable

base, and a motor spring has its shaft icum a led in tbe
plates. A mandrel shaft has bearing at one end
only where it is iournaled in tbe plates, the shaft
from and lies outside of the plates at its outer end.
A feed-screw shaft is separate from the mandrel shaft
journalcd in the ft a me. Gearing connects the spring
shaft with tbe mandrel shaft and with the feed-screw
shaft.

( *o.;-<>5. Strap Coil for Electrical Machines. John P.

Mallett. Pittsburg, Pa., assignor to the West-
inghouse Electric and Manufacturing company
of Pennsylvania. Application tiled October i"

1S99.

This device has two long and four short sides and is

composed of a number of complete sidi

without '.eints. The long side portions of iho turns are
disposed edgewise in planes and arc separately insulated.

Electromagnetic Motor or K.

Engine, Ralph P. Mershon, New York, X. V.
;signor to the Westinghouse Electric and Man-

ufacturing company of Pennsylvania. Applica-

tion tiled November 2, 1S00.

This electric engine, applicable for operating drills cr
similar devices, comprises means for producing a lonci-
tudinallv progressive magnetic field, a plunger actuated
by this field and serving to reverse it, and electromag-
netic means for ertecting a partial rotation of t!ic plunger.
(See cut, next page.)
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680,798. Mechanism for Generating Variable Elec-

tromotive Force. James E. Miller, Edgewood
Park, Pa., assignor to the Westinghouse Electric

and Manufacturing company of Pennsylvania.

Application filed March I, 1900.

An electric motor is driven from an approximately con-
stant-potential circuit. A generator is mechanically con-
nected to and driven by the motor, and means are

provided for increasing the field-magnet strength of the

generator and decreasing that of the motor simultaneously
and vice versa.

680,804. Electrically Propelled Vehicle. Frederick

J. Newman and Joseph Ledwinka, Chicago, 111.,

assignors to the Hub Motor company of New
Jersey. Application filed January 18, 1901.

A vehicle axle is combined with a supporting wheel, the

hub of which embodies an electric motor. The parts of the

motor are supported by the wheel independently of the

NO. 680,793.

68o,8oS. Rheostat. Thomas S. Perkins, Idlewood,

Pa., assignor to the Westinghouse Electric and
Manufacturing company of Pennsylvania. Ap-
plication filed September 2S, 189S.

This device comprises a helical, flattened coil of wire
disposed in spiral form and a spirally disposed strip of

insulating material interposed between adjacent convolu-
tions of the wire helix.

680,809. System of Electric Lighting on Constant-

current Circuits. Henry N. Potter, Halensee,

Germany, assignor to George Westinghouse,
Pittsburg, Pa. Application filed October 3, 1900.

A high-resistance shunt to a multiglower (Nernst) lamp
is provided and means are also provided for breaking the

lamp-circuit and throwing the entire current through the

shunt when one of the glowers of the lamp breaks or be-
comes inoperative for any reason. (See cut.)

680,824. Contact Device for Electric Railways.

George Westinghouse, Pittsburg, Pa., assignor

to the Westinghouse Electric and Manufacturing
company. Pittsburg Pa. Application filed Feb-
ruary 28, 1896.

This device consists of a cylindrical roller and a frame
carrying the same. An arm or support therefor is movable
in a vertical plane. A spring tends to lift the support. A
horizontal bocm carries the support and is pivoted at or

near the center of the car-roof. There is a seat for the

boom at each end of the car. Wheels are carried by the

boom and ride upon the seat, and there are depressions in

the seat for receiving the wheels.

680,834. House Wiring. Frederick Bathurst, South-

fields, England. Application filed October 30,

1899.
A grounded metallic pipe is provided with screwed or

like fittings and an insulating sheath titling it interiorly.

A bare single or stranded conductor forms one part of the

circuit, and a grounded armored conduit or pipe forms
the other part thereof.

680,848. Zinc Electrode for Electric Batteries. Wil-
he!m Erny, Halle-on-the-Saale, Germany. Ap-
plication filed March 6, 1901.

This electrode consists of a zinc cylinder. A spongy
zinc amalgam filling is applied to the side of the cylinder

in mass, and a perforate retaining medium of zinc holds
the amalgam to the zinc cylinder.

680,879. Telephone-exchange Apparatus. Frank R.

McBerty, Evanston III, assignor to the Western
Electric company, Chicago, 111. Application filed

December 26, 1899.

A continuously acting source of current is provided in a
telephone line, and a telephone swiich controls the flow of
current. A relay in the line circuit is responsive to cur-
rents therein. A local circuit includes a source of current,
and a subsidiary line signal is controlled by switch con-
i-.-ts of the relay closed when the relay is excited. There
is a clearing-out signal in a separate local circuit which
is controlled by another switch contact of the same relay
and closed when the relay is inert.

68o38o. Connection Register for Telephone Ex-
changes. Frank R. McBcrty, Evanston, 111., as-

signor to the Western Electric company, Chi-

cago, 111. Application filed December 26, 1899.

Two telephone line* extend from substations to a cen-

tral off-.c*. M<-srjT. ^r«: provided at the central office for

uniting the lines in response to a call from one of them.
A polarized connectioD register is responsive for the regis-

tration of a connection to two successive oppositely
directed correal impulses. A supervisory relay at the

central office is controlled through the agency of a switch
at the called station. A circuit including the connection
r'-.zi:^: v. <:-.tabli-.hed upon con nation at the central

office with the calliog line, the register circuit being con-
trolled by the snpervi-.ory relay of the called line. A
source of corrent is adapted to er.labli'ih th<;

initial corrent impulse to actuate the register, normally
connected in the circuit by way of the normal resting con-

tact of the relay armature. A second source of current is

adapted to establish in the circuit the required final cor-
pulse, the second source of corrent being con-

nected by way of the front contact of the relay when the

relay ia energized.

680,881. Selective Calling Key for Party Lines.

Frank R. McBerty, Evanston, 111., assignor to

the Western Electric company, Chicago, 111.

Application filed January 6, 1900.

A number of sets of contact springs are arranged around
a central standard An operating lever is pivotally

mounted on the standard and is adapted to be tilted angu-
larly in different directions to actuate any desired set of

contact springs. A convex plate is provided, through
which the handle of the lever is passed; it has an
opening in which the lever may be moved to and fro;

and a convex escutcheon is carried by the lever and fits

over the opening in the convex plate.

680,890. Connection Counter for Telephone Ex-
changes. Charles E. Scribner, Chicago, 111., as-

signor to the Western Electric company, Chicago,

111. Application filed December 26, 1899.

Two telephone lines are united for communication
through a plug circuit. A service meter is associated with
one of the lines. A supervisory relay is responsive to cur-
rent in the other line, determined by a telephone switch
at the station of the line. A local battery circuit is con-
nected with a local contact piece of the spring jack of the
called line, which is closed through a registering contact
piece of the plug in the spring-jack, and having two
branches which are adapted to be closed alternately by
the supervisory relay. A supervisory signal-lamp is con-
tained in one of the branches. The other of the branches
is continued through a winding of the service meter of the

other line by means of registering contacts of the answer-
ing jack and answering plug,

680,913. Incandescent Electric-light Support. Harry
Gilpatrick, Springfield, Vt. Application filed De-
cember 27, 1900.

This device is provided with telescopic arms or sup-
ports and hangers suspended therefrom. The hangers
consist of riogs through which the arms or supports are
passed. Angular plates are suspended from the rings
and are provided with notches or recesses in the sides
thereof.

680,919. Trolley Guide. George F. Heusner, Port-

land, Ore. Application filed December 13, 1900.

Two arms are fixedly atiached to the ends of the trolley-

wbeel axle, and are outwardly divergent from the periphery
of the wheel. A guard portion on each of these arms extends
from the axle to the ends of the arms. There is an angular
extension to one of these arms, whereby the downward
swing of the outer end of the arms is limited, and whereby
the arms are raised into a vertical position! A guard ex-

tends beneath these arms and incloses the under part of

the trolley wheel.

680,932. Incandescent-lamp Socket. Norman Mar-
shall, Newton, Mass. Original application filed

August 8, 1900. Divided and this application

filed March 18, 1901.

A metallic shell is formed in two separable parts. One
of the parts has irregular holes through its wall, and
shouldered studs are expanded within the holes and have
their ends turned over to clamp the wall between the

turned-over ends and the shoulders. Screws are threaded
in the studs, and the other part has bayonet-joint slots for

engaging the screws.

NO. 680,797.

680,968. Electric Fuse or Cut-out. Louis W. Downes,
• Providence, R. I. Application filed May 2, 1901.

This device comprises an inclosing casing with external

contacts for engagement with suitable line terminals, and
internal contacts electrically connected with the external

contacts respectively. An inclosing sheath for a fuse link

is removably inserted in the casing. Contacts on the

sheath are connected by the fuse link and are adapted to

engage the internal contacts on the inclosing casing to

complete the circuit through the fuse link.

680.981. Electric Switch. Montgomery H. Johnson,

Utica, N. Y. Application filed May 27, 1901.

A switch blade has two contact points. A contact post

has the main and supplementary contact faces adapted

to engage the two contact points of the blade respectively

and successively. The plate is arranged to pass the sup-

plementary contact face in opening and closing.

680.982. Burglar-proof Device for Safes. Abraham
T. Metcalf and Venning D. Simons, Battle Creek,

Mich. Application filed March 5, 1901.

An auxiliary casing is composed of a series of plates

insulated from each other. An insulated plate is embedded
in the outer plate, these plates beiag connected with open
circuits. A device is connected with a closed circuit.

The open circuits are adapted when closed to cause an

alarm, and the device connected with the closed circuit is

adapted to cause an alarm when operated to open the

closed circuit.

680,988. Magnetic Speed Indicator. Simon B.

Storer, Syracuse, N. Y. Application filed March
14, 1900.

This device comprises a field magnet, a movable arma-
ture and a movable low-resistance part, both mounted to

be cut by the same lines of force of the common field.

One of the movable elements, is revoluble and acts to drag

along the other element which is oscillatory. A mechan-
ical biasing device is provided for the oscillatory element.

681,002. Motor-meter for Alternating Currents.

Albert Pcloux, Geneva, Switzerland, assignor to

the Societe pour l'Exploitalion de Compleurs
Electriques, Rittener & Co., Geneva, Switzerland.

Application filed March 8, 1901.

A revoluble disk of rnctal and a shaft and suitable bear-

ings therefor are combined with a pair of shunt colln

having cores and a yoke common to the cores of both ol

the com. An armature completes the magnetic circuit of

the shunt-coil cores. A series coil ig placed between the

shunt coils. A core within the series coil is independent

of the magnetic circuit of tbo shunt-coil cores. Meana

are provided for varying the position of the armature in
relation to the disk and coils.

681,030. Railway Signaling. Frank McBrien, New-
ark, N. J., assignor to the Union Switch and Sig-
nal company, Swissvale, Pa. Application filed

December 3, 1900.

This device is a combination of a series of insulated
track sections, home and distant signals for each section,
relays included in the track circuits, the polarized relay
controlling the distant signals, relays controlling the home
signals, circuits without batteries and a normally opened
circuit including the relays, and normally closed branches
shunting the batteries of the circuits and controlled by the
neutral relays included in the track circuits, and circuit
changers controlling the circuits of preceding track cir-
cuits aDd controlled by the home signals.

681,039. Electric Railway. William Chapman, Wash-
ington, D. C, assignor to the Electromagnetic
Traction company of West Virginia. Applica-
tion filed May 29, 1896.

An electromagnetic railway system has pick-up and
feeder circuits. Traveling and stationary contacts and
automatic switches for completing the feeder circuit
through the contacts are combined with a motor-generator
taking current from the feeder circuit and supplying cur-
rent of lower tension directly to the pick-up circuit.

681,099. Method by Which Several Telegraphic
Messages Can be Transmitted at the Same Time
Through One Conductor or by Wireless Teleg-
raphy. Anders Bull, Cologne, Germany. Ap-
plication filed May 8, 1900. Renewed July 1,

1901.

This method consists in transmitting and receiving each
sign by means of series, each series consisting of a pre-
determined number of short impulses following one an-
other at different intervals of time, and the intervals
between the successive identical series being greater
thai the length of one of the series. The several mes-
sages simultaneously transmitted are transmitted by dis-
tinct or different series, so that only the messages
transmitted by the proper predetermined series will be
received at the desired station.

681,107. Electric Furnace. Alfred H. Cowles, Cleve-
land, Ohio, assignor to the Electric Smelting
and Aluminum company, Cleveland, Ohio. Orig-
inal application filed July 20, 1895. Divided and
this application filed November 24, 1899. Re-
newed July 22, 1901.

The porous-walled furnace chamber has a condensing
chamber surrounding it and a compacted carbon top pro-
vided with a feed hopper. These are combined with a
gas-tight pipe attached to the top, with an electrode pass-
ing through the top and working in the pipe.

681,112. Carbon Break for Electric Switches. Henry
D'Olier, Jr., Philadelphia, Pa. Application filed

May 13, 1901.

This device has the usual switch blade and contact clips
carried by a suitable base, and is combined with a support
pivoted to the structure. A carbon member is carried by
the support, and means are provided for holding the car-
bon member in contact with the switch blade when the
latter is in engagement with the clips and during a portion
of the movement of the same.

681,119. Trolley Switch. Walter P. Hines, Ports-
mouth, Va., assignor of one-half to Albert N.
Palmer, Norfolk, Va. Application filed October
20, 1900.

A bead is pivoted to the arm for operative movement in

a vertical plane transversely of a trolley wire. A wheel is

carried by the head for engagement with the wire, and
means are provided for holding the head yieldably against
pivotal movement.

681,133. Starting Apparatus for Electric Motors.
Thomas S. Perkins, Idlewood, Pa. Original ap-

plication filed September 28, 1898. Divided and
this application filed June 19, 1901.

A subdivided resistance is combined with a switch arm.
A spring tends to move the arm to and retain it in its

initial position. A series of stationary contact pieces are
in position to be engaged by the arm for cutting the sub-
divisions into and out of circuit successively. The first

of the series of contact pieces are of materially greater
length than the others. There is a double-pole line

switch, the movable member of which is geared to the
switch arm so as to close the motor circuit before the arm
leaves the long contact piece. There is also an electro-
magnet serving, when energized, to hold the switch arm in

its full-on position and the line switch closed.

3

NO. 680,809.

681,167. Electrical Controller Attachment. Guy L.

Fairbrother and Albert H. Mathewson, Thomp-
sonville, Conn. ; said Fairbrother assignor to said

Mathewson. Application filed April 19, 1901.

Swinging lugs are supported by a plate in the path of a
part of the controller-operating handle, and means at-

tached to the handle are provided for pushing the lugs out
of the path of the handle.

Reissue.

11,929. Supervisory Signal for Telephone Switch-
boards. Charles E. Scribner, Chicago, 111., as-

signor to the Western Electric company of Illi-

nois. Application filed July 23, 1901. Original

number, 676,517, dated June 18, 1901.

Telephono lines having means at their substations for

changing the resistance of the line in the use of the tele-

phone are combined with a supervisory signal with an
actuating magnet having differential windings, each of the

windings being in a closed circuit with a source of cur-

rent. The current through one of the windings is con-
trolled by the means for changing the resistance of the
lino,
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New Postal Telegraph Offices in Cleve-
land and Denver.

While oilier branches of the electrical industry

have advanced by leaps and bounds, telegraphy has

exhibited a steady and continuous, if somewhat
slower, development. One hears less of the im-

provement of the telegraph than of the electric light

or electric power transmission, for instance, because

Ihi telegraph is familiar to all and, with the excep-

11 hi of the wireless telegraph, has lost the charm

of novelty. Yet one has but to think of the sub-

sin nlion of the dynamo for the primary battery,

He ilmost universal use of typewriting machines by

operators and the many high-speed systems in use

or under consideration to realize that great advance-

ment has been made within the last few years. In

1 nited States it is no injustice to anyone to say

thai much of this progress is due to the enterprising

1 Telegraph-cable company, which, with the

vigor of youth in its veins, is ever on the alert

10 introduce improvements in its service. Two of

the newly equipped offices of this company are il-

lustrated herewith as interesting examples of recent

telegraphic practice.

In Cleveland the main office of the Postal com-
pany has been moved recently from I/O Superior

1 to the Mercantile Bank building. The equip-

ment is new throughout, and the claim is made
for ii that it constitutes the most modern telegraph

office in ihe world. The operating room is TJ feet

long and 27 feet wide and is located on the sixth

floor of the building. The receiving and delivery

departments are in the basement of the building, a

lep or two below the slreet level and are handsomely
filled up.

The generating equipment at Cleveland consists

grounded, ami that thus the machine may be used

as a relief for either of the others. The voltage

(130) is used on single wires about 150 miles long

and for short duplexes and the "short end" of the

"quads." Three other one-kilowatt sets deliver 200

volts. These machines are arranged similarly to the

130-voIt machines and are used for the longer single

wires and duplexes.

There is still another set of three machines. The
dynamos of these are wound for 375 volts (1.4

kilowatts). These generators are arranged the same
as the 130 and 200-volt machines and are used ex-

immediately under the dynamos. There
pneumatic-t for sending messages b

the business office and operating room.
motor is connected by belt to a fan a:

to blow in one direction and to create

in the other. The lighting of the operating

is done by 115 16-candlcpower lamps, arranged in

groups of five, and each group is subdivided so that

either one, three or five lamps can be burned in each
group.

A convenient repeater table in front of the switch-

board contains four quad sets, 10 duplex se'

Cleveland Operating Room.

NEW POSTAL TELEGRAPH OFFICES IN CLEVELAND AND DENVBR.

of [2 Sprague-Lundell motor-generators, taking the

plaee of 12,000 cells of Callaud battery and having
a capacity equal to that of 70,000 cells. Two of

these sets arc known as local machines and arc

wound for 220 volts (3.4 kilowatts) on the motor
side and 40 volts (2.5 kilowatts) on the dynamo
side. Current is obtained from the street mains of

1 lie electric-light company, and all the motors of the

generating sets are operated at 220 volts. The two
machines mentioned are used for operating the

transmitters which send the higher voltages

to the line and for the receiving sounders

which the operators copy from. A third machine
delivers 100 volts (230 watts) and is used for in-

termediate or testing purpose-

Three machines deliver 130 volts (one kilowatt).

The positive pole of one machine and the neg

pole of another are grounded permanently, while the

third is so arranged that either pole may be

clusively for the 1 the quad." One relay

on a quad is pol; ri ed and is operated by the direc-

tion of flow of the current ; the other is operated en-

tirely by increase and decrease of current. Hence,

it is necessary to have on the quads four dynamos

—

130 plus, 130 minus. 375 plus and 375 minus—op-

erated by a polc-changeT and a transmitter, the

former operating the distant polarized relay and

the latter changing the voltage from 130 to .'

ral relay al the distant end.

The Cleveland switchboard is of Tennessee gray

marble, mounted directly above the dynamos, allow-

ing a clearance <^i one foot over the highest machine.

Slate-base switches are mounted on the marble.

The placing of the switchboard in ibis way
reaching over the dynamos to get al the switches

and saves space and wiring. This arrangement is

a new departure, and it works out nicely. The
rheostats, starting boxes and automatics arc placed

Denver Operaiir-g Room.

half Morse repeater sets and 12 full Morse re-

peater sets. In the operating room are 20 quar-
tette and three sextette operating tables. Eighty
telegraph wires enter the Cleveland office.

Denver is an important point in the Postal
transcontinental system. The new office in that

city has n Crocker-Wheeler motor-generators.
replacing 6.000 cells of Callaud battery'- The dy-
namo plant may be described in summary as

lows :

Two machines ujo volts, 1. 1 kilowatts primary

;

40 volts. 0.4 kilowatt secondary). These ma-
chines, as in Cleveland, are used for operating

' e local machines and short city wires.

Oi (220 volts. 04 kilowatt primary; 100
volts, o.j kilowatt secondary) machine u<

an intermediate and for galvanometer and bridge
testing '>i w

machines (220 volts, 1.1 kilowatts pri-

mary: 130 volts. 0.0 kilowatt secondary). The
plus pole of one machine and the mir
another are grounded permanently or
end and the third machine -s arrange,:
cither pole and is used as a relief for

These machines arc used on short dupl
single wires and the short en
Two machines

200 volts. 0.4 kilowatt secondary). These ma-
are used on duplexes and lone s

I each machine on secondary end : -

Threc machines (820 volts. 1.3 kil

'is. 0.75 kilowatt secondary). These un ;
:

arranged the same as the 130 ncs and are

u<ed on the long end of the quadruplex.

The wiring in the Denver office is a!'

wiring, on account of space. Switches arc mounted
on slate board and the rheostats an

arc under the dynamo bench. T
equipped with a Sprague-Lundell m

rate the pneumatic-tube system.

The Postal company
N'ew York direct to San Francisco, and

"sin Francisco, with ~

at Kansas City and Albuquerque. N*. M.
that the actual record time for the sending of a
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telegraphic order from San Francisco to New York,

the filling of the order on the stock exchange and

the receipt of the answer in San Francisco is less

than a minute and a half.

The notable improvements in Cleveland and Den-

ver were carried out under the general supervision

of Mr. E. J. Nally of Chicago, the general superin-

tendent of the western division of the Postal Tele-

graph-cable company. Much of the technical work

was done by Mr. T. W. Carroll, the electrician of

the western division.

A South Carolina Power Plant.

A large electric-power plant is building on the

Catawba River near Rock Hill, S. C, by the Ca-

tawba Power company. This company owns 100

acres of land on both sides of the river at the site

of the power house, together with water privileges

which give it the right to back the water up for

more than five miles, a fall of 17 feet being ob-

NEW POSTAL TELEGRAPH OFFICE AT;CLEVELAND.

tained in this distance. A dam is being constructed

which can be built to an ultimate height of 27 feet.

The power house will form the western end of the

dam, and it has been designed for a plant having

a total capacity of 6,000 electrical horsepower and

capable of enlargement to twice the present size

should the company conclude to raise the dam. The
estimated minimum to be obtained from the 17-foot

fall of water is from 3,000 to 3.500 horsepower for

24 hours a day, or from 6,000 to 7,000 horsepower

for 11 hours a day. Five cotton mills, an electric-

lighting plant and several minor industries in the

town of Rock Hill will be operated by the newly

generated power from the first. There are also two

cotton mills at Fort Mill that will become cus-

tomers. It is expected that the plant will be com-

pleted in a few months.

-PUBLIC OFFICE.

Electrical Illumination at Louisville.

The twenty-eighth triennial conclave of Knights

Templar, which was held at Louisville last week,

was the cause of a fine electrical illumination. The

entire central part of the city was decorated with

colored incandescent lights. Great Templar crosses

and shields adorned the fronts of the business houses

and office buildings. The streets for 40 different

blocks in the heart of the city were spanned by

long festoons of colored lights.

Most beautiful of all, however, were the quadruple

electric arches at Fourth avenue and Broadway and

the court of honor in front of the Jefferson County

courthouse. The large arch was constructed of

four massive piers, each of which rested on the

four corners of the sidewalk. These carried a large

dome that arched above the intersection of the two

streets. Over 5,000 lights were used in the decora-

tion of the arch and the cross and crown that sur-

mounted the dome. The cross was 22 feet high and

was literally covered with scarlet lights, while the

crown was jeweled with golden lights. An electrical

mechanism caused the cross and crown to revolve,

thereby enhancing the lighting effect. In the courl

of honor, 26 columns, each 30 feet high, lined the

sides of the street in front of the courthous?. Thou
of incandescent lamps were used in the dec-

- of these columns. The courthouse is a

building of Grecian architecture, with Jonic columns,

and its front was outlined in rov/s of incandescent

lamps. The city hall and the customs building

similarly decorated. Templar emblems, out-

lined by lights, vrere placed on many buildings, and
when after nightfall the current was turned on the

city was a scene of brilliancy.

Electricity and the Steam Railroads.

The attitude of the steam-railroad companies

toward the use of electrically transmitted power in

long-distance railroading is one of much interest.

The Western Electrician has on several occasions

discussed the features of the situation, and it is

interesting now to present the views of a steam-

railroad journal on the subject. One pleasant fact

is that there is now no acrimony or disdain in con-

sidering the possibilities of electric traction. The
time for the uplifted eyebrow and the shrugging

shoulder—the complacent relegation of the "electric

street car" to the place where it belonged—seems

to have passed. On the other hand, some over-

zealous and over-talkative electrical men have mod-

erated their pretensions, although at the same time,

it is simply stating the truth to say that the best

electrical thought has always been conservative. It

may be added that, in the matter of speed alone,

the substitution of electric

motors for steam locomo-

tives presents little diffi-

culty. There is no reason-

able limitation to the speed

which may be attained on
the electric railway. In the

main, however, the observa-

tions of the Railway Age,

in a recent article on "Elec-

tricity and the Railroads,"

which has been in mind in

the writing of this intro-

ductory paragraph, are well

considered. Following are

some of them

:

The situation seems to

resemble very closely that

of the large-car problem of

a few years back. It had
been conclusively proven on
paper that the high-capacity

car would effect a notable
saving in transportation,

but all hesitated until one
manager with the courage
of his convictions placed an
initial order for a few hun-
dred cars of 100,000 pounds'
capacity. As soon as a

practical demonstration of their utility had been

made, the railroads began crowding each other m
their eagerness to place orders for high-capacity

cars. It does not, therefore, seem to be a rash pre-

diction to make, that, as soon as some one prominent

line has adopted electricity as a motive power for

its suburban traffic, and has shown that it can thus

be operated economically and effectively, the others

will make haste to do like-

wise. It requires only a

leader with the courage of

his convictions.

It must not be inferred

that the whole problem can

be considered as technically

and scientifically solved,

and that it now only re-

mains for someone to take

the first step. Numerous
as are the electrical rail-

roads in the country, wide
as are the districts that they
cover, and long as are the
distances that can be trav-

versed in the trolley cars,

the actual instances of high
speed attained are still ex-

ceedingly rare. Local trains

on the steam roads are ex-
pected to, and do, touch 50
or more miles per hour be-

tween stops, and while it

may be quite possible to

build electric motors to

drive cars at similar veloci-

ties, as a matter of fact,

they are not built.

We know, too, that elec-

tricity can be carried for

long distances, but when it

comes to doing this in a

way to meet the requirements of a heavy traffic,

the problem assumes proportions in the cost of in-

stallation that well may stagger the manager who
contemplates a change from steam to electricity. It

is not a step to be taken in the dark or without
the most careful consideration. * * * *

It would be a wild statement to say that the

steam locomotive will never be totally driven from
the field by the electric motor, but it is quite safe

to say that it will not disappear for a number of

years to come. The locomotive with all its waste-
fulness, is a fairly economical machine for the work
which it is called upon to perform, and no electrician

will claim that his motor can rival it for high-speed,

long-distance, heavy hauling. The province of the

electric motor has widened during the past decade,

more than most men realize, and the end is not yet.

So, while it is yet far from filling the space claimed

for it by its enthusiastic advocates in the late eighties,
it is an exceedingly potent element in the railroad
situation, and is increasing in strength every day.
As such it is neither to be ignored nor crushed,
but should be carefully watched, so that when the
time is ripe it may be instantly adopted for service
on rails that have heretofore been used for steam
transportation only.

Automobile Trucks for Horticulturists.

The Gardeners' Magazine of London points out
that the motor car, with its capacity for carrying
heavy loads at a comparatively rapid rate, has the
promise of proving of much value to market garden-
ers, especially to those within a distance of 30 or
40 miles from the center of distribution. The heavy
cars, carrying from four to seven tons, will readily
maintain a speed of five miles an hour—the absurdly
low maximum allowed by law in England. As com-
pared with this, a heavy wagon or van drawn by
horses would travel at the rate of about three miles
an hour, and in addition time would be lost in giving
the horses one or two rests upon the road.
Roughly speaking, the motor car would convey

the same load in about half the time of a vehicle
drawn by horses, and this would make in many
instances an enormous difference to the grower,
particularly in the case of soft fruits that cannot
well be placed on the market too quickly. The mo-
tor car would allow the grower to defer the dispatch
of his product several hours later than is now pos-
sible, and it would also enable those resident from
20 to 30 miles from market, to market the fruit or
vegetables without the intervention of the railway.
It will also permit growers who devote their atten-
tion to plants to carry on their work at a far greater
distance from the markets than is now practicable,

and thus have the advantage of a pure atmosphere
and a cheap land. "The possibilities of the motor
car in commercial horticulture appear to be very
great," says the journal mentioned, "and it remains
for those engaged in the industry to turn them to
account by co-operation or such other means as may
commend themselves to the practical mind."

Submarine Telegraph Cables.

A recently published report of the International
Telegraph Bureau at Berne, Switzerland, gives late

data concerning the submarine cables of the world.
There exist at present, according to the report, 1,380
government cables, with a total length of 24,907
miles. In addition to these, there are 370 privately
owned cables, with a length of 198,929 miles. The
total is 1,750 cables, with a mileage of 223,836. The
largest cable company is the Eastern Telegraph com-
pany of London, which operates 93 cables, with a

length of 45,765 miles. The longest cable is given
as the one from Deolen, near Brest, France, to

NEW POSTAL TELEGRAPH OFFICE AT DENVER.—PUBLIC OFFICE.

Cape Cod, Mass. It was laid in 1898 by the Com-
pagnic Francaise, and has a length of 3,674 miles.

Production of Aluminum.

According to statistical tables of the Metallgesell-

schaft of Frankfort-on-the-Main the production of

aluminum in 1900 was 17,035,082 pounds, as against

29,242 pounds in 1855. In the production of this

metal in 1900 the output is assigned as follows

:

The aluminum works at Neuhausen, Switzerland;

Rheinfelden, Germany, and Lend-Gastein, Austria,

5,500,000 pounds; England, 1,100,000 pounds ; France,

3,300,000 pounds ; United States, 7>i35.°8i pounds.

Recently it is believed that the demand has not quite

equaled the supply. Germany imported in 1900

2,075.480 pounds and exported 590,700 pounds.
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Development of the Nernst Lamp in

America.
By Alexander Jay Wurts.

Part II.

Efficiency.

Il is not an easy matter to state the efficiency of

a light, and the difficulties are especially pronounced
in the case of the Nernst lamp. It would seem de-

sirable, therefore, to give the results of various meth-
ods of measurement and comparison rather than to

make any definite statement based on any particular

method or set of readings. Referring, therefore.

arc lamp, yet the quality and steadiness of the Nernst
light, together with the entire absence of shadow,
give an impression of decided superiority in favor
of the Nernst.
The two sets of curves. Figs. 8 and 9, show inter-

esting comparisons between the Nernst and incan-
descent lamps under conditions of varying voltage.
Fig. 8 shows the relative change in candlepower and
Fig. f) the relative change in efficiency, all the varia-
tions in each case being given in per cent, of normal
conditions. These curves arc self-explanatory, except
as to the remarkable steadiness of candlepower in the
Nernst lamp when forced above normal voltage.
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n-Amcrican Ex;
lighted the interior of the dome
building by festooning 92 six-glower lamp;
a pendant chandelier, consisting of a cei

of 30 glowers and 2,000 candlepower, encircled
six lamps of the six-glower type, on the

distributed, there arc 12 six-glower, 24 I

glower and eight one-glower lamp
arc intended to give some idea of the sea

the Nernst lamp has been developed and the re-
sources which have been placed at our dis;

Seventeen six-glower lamps have been running at
East Pittsburg for more than a year, and arc
showing an average life of 800 hours per gl

Voltage - ErriciENcr Characteristics

r

1

1

/.',

>
U
2 1 /

/

O 1

1 y/

I(\(

-J

f £r-.
NCR* ST

O
Z /

fin u /
1

U
0. Y_ i

'an

l

i

7 1

/
p:r clut °- NORM \L V( I.TAGI .

(\Q t j 30 9J 10Q 105 "110 IS

Fie- 8.

to the six-glower, 220-volt, alternating-current lamp,
from which most of the data has been obtained, we
may note the following:
A 220-volt glower, operating at its normal current

of 0.4 of an ampere, requires 20 volts more in the
open air than when burning with five other glowers
in a three-inch globe. The lower voltage, and con-
sequently the improved efficiency, when multiple
glowers are placed in a globe, is due to the fact that

the glowers are operating in a highly heated at-

mosphere. The efficiency of the six-glower lamp
with clear-heater case, but without the dome shade,
is 1.2 watts, measured in the direction of greatest
intensity.

A more satisfactory statement will be found in the
accompanying table giving the spherical and lower
hemispherical efficiencies of the six-glower Nernst
lamp, together with the corresponding figures for
alternating-current and direct-current enclosed arc
lamps:

DEVELOPMENT OF THE NERNST LAMP IN AMBRICA.

The feature is due to the great corrective power of
the iron ballast.

At present our data regarding the effect of running
Nernst lamps at different efficiencies is rather 'limited.

Figures of this character require many readings, un-
der all kinds of conditions, and it may be some time
before these can be satisfactorily and definitely re-

corded, but, roughly, it may be stated that the effi-

ciency of the glowers falls but slightly during their

natural life, provided the lamps are kept properly
cleaned.

Performance of the Lamp,

At the present writing (July 15th) there are in

operation at East Pittsburg 73 six-glower lamps, one
three-glower and three single-glower; in our lab-

oratory and shop at Allegheny 40 six-glower, 10

three-glower and 21 single-glower lamps; in the
courtyard we have four outdoor six-glower lamps,
and in the tumbling room of the foundry one out-
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3.03

2. 62
3-5
2.49
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2.23
I.98

1. 85
.48

Ao opal inner globe or heater-Case was used in all cases except the four readings marked •.

•A clear heater-case and sandblasted spherical globe were used. ww.

The arc-lamp figures were taken from the report
of tne committee for investigating the photometric
values of arc lamps, read before the National Elec-
tric Light association in May, 1900. Examining this

table, it will be noticed that the spherical effi-

ciency of both arc lamps is better than that of the
Nernst. In the lower hemisphere the Nernst is some-
what better than the alternating-current arc and not
as efficient as the direct-current arc. When reflecting
shades are used, the alternating-current arc again
has a slight advantage for the whole of, the lower
hemisphere; but if we disregard the mean of the
lower hemisphere and consider the floor or desk-
illuminating power of the lamp, we find that the
Nernst lamp has a very decided advantage over
the enclosed alternating-current arc. For example,
if we consider the mean of the lowest 30 zone,
the efficiency of the enclosed alternating-current arc
is 1.56 watts, against one watt for the Nernst, and
the mean of the lowest 60° zone is for the enclosed
alternating-current arc 1.45 watts, against 1,23 watts
for the Nernst.
Comparisons between the illuminating powers of

the Nernst and incandescent lamps indicate a watt
consumption in the Nernst lamp a little less than
half of that in the incandescent for equal illumina-
tion. The superior quality of the Nernst lamp is

also very marked, both for reading purposes and
for the correct determination of color.

A similar comparison between the illuminating
power of the Nernst and enclosed alternating-current
arc lamps shows, for an equal consumption of watts
in the two lamps, a much superior floor illumination
for the Nernst lamp. Although the measurement
shows a slightly better general illumination for the

F"E- 9-

A similar record has been made with 14 six-glower
lamps, operating in Allegheny for about a year and
a half. The four outdoor six-glower lamps have
been running every night during the last 12 months,
through all kinds of weather, and up to the present
time have not given a moment's trouble. The six-

glower lamp in the tumbling room of the foundry-
failed in the cut-out at the end of 1,000 hours, owing
to the accumulation of a bunch of iron dust on the
pole of the cut-out magnet, but a few strokes of
a brush removed the difficulty and the lamp was
continued in service.

The line service to these lamps has been fairly

good for a shop circuit. As a matter of record,
however, it was decided to test four six-glower
lamps on a circuit having wide voltage fluctuations

and to keep a record of the service and the lamp
performance. The record follows

:

Four six-glower, 220-volt lamps were run 1.000
hours. The run was continuous, with the exception
of three periods per day of one-half hour each, when
the lamps were turned off. A record of the voltage
was kept with a Bristol recording voltmeter. An
inspection of the voltmeter cards shows tha:

may be classified under three types. Of the first,

there were 15 cards, indicating that the voltage did
not rise higher than 229 volts and only remained
there for a short period. Of the second type, there
were 26 cards, in which the voltage reached a maxi-
mum of 232 volts, maintaining this for about four
hours. Of the third type, there were four cards
showing a rise of voltage to 237. and remaining at
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235 for five hours. These cards show that the lamps
have been tested on a circuit, pressure of which
varies from four per cent, below to 7% per cent,

above normal. There were no ballasts or heaters

burned out during this run, nor did the lamps re-

ceive any attention or give any trouble.

Of the 24 glowers in these lamps, 15 ran 1,000

hours, six ran 792 hours, one ran 580 hours, two ran

380 hours, making an average of 890 hours.

The three, two and one-glower 220-volt, alternat-

ing-current lamps' have given equally satisfactory

curve was taken from actual measurements and ap-

proximates very closely to the sum of the elements,

the slight difference probably being due to some dif-

ferences of temperature. The voltage scale for the

cut-out and ballast curves will be found on the right-

hand side of the diagram; that of the glower and
lamp on the left-hand side. Your attention is now
directed to the excellent characteristic of this lamp,

of the perishable parts, I see nothing in the lamp
which could possibly cause trouble, except under
the most extraordinary circumstances. In fact,

should a lamp receiving proper attention fail to
light, I would look for the trouble elsewhere than
in the lamp.
In commercial service it is intended that the cen-

tral station shall make the renewals in the holders.

Fig. n. Heatei Tubes and Glowers. Fig. 12. Holders for Various Sizes of Lamps.

service, but the glowers in the no-volt, alternating-

current lamp are not quite so uniform in their per-

formance, and the same glowers on direct current

are comparatively short-lived, averaging in the neigh-

borhood of 150 hours; 220-volt glowers, however,

on a direct-current circuit would last nearly double

that time. At East Pittsburg, where a section of

the Westinghouse works about 350 feet long is

lighted with 50 six-glower lamps suspended imme-
diately above the traveling cranes, the features which

strike me more forcibly than anything else are the

beauty of the illumination and the total absence of

shadow and flicker so intimately associated with the

electric-arc illumination in places of this character.

In connection with this topic, it will be interesting

to note just what is going on in the lamp during

the time of lighting, also during service under
varying conditions of line voltage. Referring

to Fig. 10 (p. 147), we have a curve showing the

DEVELOPMENT OF THE NERNST LAMP IN AMERICA.

and when we consider the severe conditions im-
posed by the glower characteristic, I think we are
to be congratulated on the results which have been
attained. With a normal in the lamp of 2.4 amperes
and 220 volts, it will be noticed that an increase
of 14 per cent, in voltage causes but a 10 per cent,

increase in current, resulting in a comparatively
steady light and safe running conditions for the

lamp in commercial service. A rise of 25 per cent,

in the line voltage would burn
out the ballasts in a very short

time, but a rise of 10 per cent,

for short periods does not seri-

ously affect the life of either

glower or ballast; a rise of five

per cent, may be considered al-

lowable for indefinite periods.

The customer will be provided with a case contain-

ing a suitable number of complete holders, ready
for service, so that when a renewal is to be made
the customer will simply remove the old holder and
insert a new one, such operation consuming but a

moment's time ; then, at convenient periods, the old

holders will be exchanged for new. Where lamps
are used in quantity, the renewals will probably be

made by the local attendant. The replacing of a

Fig. 13. Parts of Single-glower Lamp. Fig. 14. Indoor Type
and Three-glower

(Two Indoor Type (Six-glower).

current taken by a six-glower 220-volt lamp during

the lighting period. It will be noticed that, as the

current is turned on, there is a sudden rush of

nearly 3.5 amperes through the heater, which, owing

to the temperature correction of the platinum wire,

is quickly "reduced to about 1.3 amperes. At the

end of 26 seconds the first glower begins to light

;

at the end of 30 seconds the second glower is lighted

and the heater is cut out, the current dropping at'

development of the nernst lamp in america.

Repair and Maintenance.

When the lamps are first started they require no
attention. After 1,000 hours, however, the renewals
become fairly regular, and our experience shows
an average life of 800 hours for the glowers,

.

2,000 to 3,000 hours for the heaters, and an indefinitely

long life for the ballasts. It will, however, be some
time before the average life of the heaters and bal-

lasts can be definitely determined.
The attention which these lamps
receive consists in having the in-

spector examine the lamps once
a week through a colored glass,

to determine whether or not all

six glowers are burning. If two

ballast requires the removal of the lamp from the

circuit, but after that the renewal is easily and
quickly made. A slight withdrawal of one screw

releases the ballast tube from its socket, whereupon
the small aluminum terminal plugs may be with-

drawn and the new ballast inserted. This operation

does not require any tools other than a pair of small

tweezers, and the renewal can be made without

returning the lamp to the workbench.
After about 100 lamp-hours the heater case be-

comes somewhat discolored, and, for first-class main-

tenance, this should be cleaned at the end of that

time. The following instructions for the care and

inspection of the Nernst lamps are observed at East

Pittsburg:
inspection of the Lamps.—The lamps should be

f,i 16 Fig. 17 r Type (Six-glower). Fig. IS. Indoor Type (30-glower).
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Fig. 19. Indoor Type (Single-glower).

once to 0.75 of an ampere; the remaining glowers
then light rapidly until at the end of 40 seconds all

the glowers are lighted. From this point on there

light drop in the current until the lamp rei

armal running tempera'
Referring once 1 (p. 132), we find

Kc character! the different

the lamp, and above these the char;:

rhe lamp itself, the latter being the sum of the

the ballast and the glower. The lamp

1 5 are out, the lamp is turned off, the holder

I and two new glowers inserted; the holder

is then returned to iis place and the lamp continued

in service. Aside from such renewals Ibis.; lamps

have not given the least trouble.

On the occasion of starting up 50 six-glower lamps

at Easl . one of the engineers who had had

considerable experience with arc lamps remarked

that my troubles would now begin ; but. frankly, I

think he was mistaken. Aside from the renewal

inspected every 100 lamp-hours. After being turned
off, the lamp is turned on, and it is noted whether
all the heater tubes become bright. If any of the
heater tubes are burned out, the holder is replaced
by a new one.

If the heaters are intact, the number of glowers
burning is determined If five or six are burning,
the lamp needs no attention.

If less than five glowers are burning, the lamp
is lo be turned off, the holder taken out and the
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number of broken glowers determined by inspection.

If tlie number of broken glowers is less than the

number of glowers that were out, one or more bal-

lasts is out of order, and the lamp is to be taken

down at once and the defective ballast replaced.

When two or more glowers arc burned out, the

holder is to be replaced by a reserve holder.

Ballasts.—These are supplied in boxes marked
"Ballasts for six-glower lamps," "Ballasts for one-
glower lamps," etc. Burned-out ballasts arc to be

renewed as soon as discovered, and may be replaced

without taking the lamp to the workbench.
Ikater Case.—This receives a coating of platinum

black on the inside, and should be replaced every

100 lamp-hours by a clean heater case. The coating

may be removed from the old heater case with a

bristle brush running at a high rate of speed. The
heater case may then be used over again.

Glowers.—These are supplied in glass tubes

marked with the voltage of the lamp for which the

glower is intended, thus, "Glowers for 220-volt, six-

r lamps." Glowers marked for six-glower are

not to be used in a three or one-glower lamp, and
vice versa.

Healers.—These are wound for no volts and are

so marked. They are connected two in series for

220 volts. In the six-glower lamp there are four

tubes connected in multiple series.

Heater Porcelain.— (This is the porcelain disk im-

mediately behind the heater.) The heater porcelain

is given a white coating, which becomes fairly hard.

but ran be easily scraped or brushed off when it

becomes covered with platinum black. When a

holder with a black-heater porcelain is removed, the

glowers should be taken out, the old coat brushed

Arc Lamp for Treatment of Skin Disease.

Some time ago the V. tern Electrician briefly

described the worl of I
1

: Finscn of Copenhagen
in treating lupus and other skin diseases by arc

light. In developing the idea, Drs. Lortct and
< ud have invented the special form of arc lamp
illustrated herewith. In the construction of this

lamp, says the Electrical Review of London, the

scientific principles on which the bactericidal effect

of the light depends have been logically applied in

a practical way. The inventors have aimed at avoid-

ing the gnat absorption of violet, and especially ul-

tra violet, rays by entirely suppressing the condensers

and the water of the original Finscn tubes. They
make no attempt to collect the rays from the arc

into a parallel beam, but bring the patient quite

close up to the arc. Dr. Stcbel of Munich has made
experiments on the comparative penetrating effects

of rays of various wave lengths from extreme ultra-

violet to blue, through air, blood, gelatin, water,

glass, quartz, etc., and has proved that practically

all the actinic rays given off by the arc will pass
through thin pieces of quartz and about one centi-

meter of water. Drs. Lortct and Genoud have there-

fore arranged for the arc to be manipulated behind
a metal screen or shield, made with two walls, be-

tween which water, brought by rubber pipes, flows

to cool the metal. Fixed in an orifice in the center

of the shield, so as to be easily removable, is a sort

of nozzle, formed by two thin pieces of quartz let

into a frame, with a space of about five millimeters

between them, filled with flowing water. This quartz

Fig. 1. Fig. 1.

ARC LAMP FOR THE TREATMENT OF SKIN DISEASE.

off, except directly under the heater tubes, and a

new coat of "heater-porcelain paste" applied. This
paste is a white powder, which is to be mixed with
water, and applied with a camel's-hair brush. After
replacing the heater porcelain and allowing it to

dry in the air, run the heater for two minutes on
220 volts, placing the holder in a heater case. This
hardens the coating, after which the glowers may
be replaced.

Cost.—It is too early to say anything definite about

the cost of these lamps. Fourteen or fifteen dollars

would seem to be a fair price for a six-glower lamp,
other lamps in about the proportion of the number
of glowers. It is estimated that the cost of renew-
als will be considerably less than for encloscd-arc

lamps. Provision will be made for the return of

the perishable parts containing platinum.

Conclusion.

In closing let me say that the Nernst lamp can

in no sense be considered an experimental device.

The development of details connected therewith has

continued until all question of doubt as to its com-
mercial success has been removed by the operation

of a large number of lamps of various sizes and fin-

ished pattern for extended periods under commercial
conditions, and it is confidently felt that the splendid

exhibit of these lamps which may be seen at the

ran-American Exposition will prove a fitting dem-
onstration of the complete and thorough manner in

which the brilliant discovery of Dr. Nernst has been
taken up and pushed forward in America.

[Figs it to 19 are self-exnlanatory illustrations of

completed lamps and parts.]

\The ,mi\

A 25-year extension of franchise has been applied

for at La Crosse. Wis. by the Edison Electric Light

and Power company.

nozzle (which is of various sizes and shapes) is

pressed on the skin where it is affected by the dis-

ease, so as to drive the blood out. The rays from
the arc have only to pass through, in order, about
two centimeters of air, two millimeters quartz, five

millimeters water, and another two millimeters
quartz before passing into the skin of the patient.

These improvements have resulted in 12 amperes
in the Lortet-Genoud lamp producing, it is said, the

same effect in 20 minutes that the original Finsen
lamp, taking £0 to 80 amperes, does in one hour,

and a larger patch of skin can also be covered with

the light. The saving, both in first cost and work-
ing expense, is evident, but what is of more impor-
tance is the lime saved in treatment. When a pa-

tient is afflicted with lupus on many parts of his

body and only a small surface of at most two square
inches can be treated at once, a complete cure is

tlie work of inanv months. It must, however, be

pointed out that four or more patients are treated

at one time with the original apparatus, whereas the

new lamp is only suitable for one case.

Tlie best results are obtained with about 12 am-
peres and 55 to 65 volts' continuous current. With
alternating current a sitting double as long is neces-

sary to produce the same inflammation of the skin

with the same current.

As regards the arc lamp itself there is nothing

worthy of note, beyond what can he seen

from the illustration. It is a hand-focusing lamp.

such as is used for cinematograph work, but ar-

ranged so thai the shield and nozzle can be turned
in any required direction so as to suit the position

of the disease, which, though generally on the face

or anus, may be in any part of the body. In

Fig. I the carbons are shown withdrawn from the

shield, In Fig. 2 they are in their proper

1. but hidden by a piece of colored glass used

fur examining the state of the ire.

International Association of Municipal
Electricians.

The sixth annie
ition of M

at the International Hoti
day, September 2d, to continue
Wednesday. The morning v.

old friendships and making new-
after lunch when

»rdcr. Pr.v.

A. S. Bacon, pa-tor of the i

Church of Niagara Falls, and M:
Butler followed with an address of wclcon
motion of William Y. Elicit of Elmira.
Butler and Mr. Bacon were made i.

of the association. President Mead calli

William Brophy of Boston, Mt
mayor's address of welcome, and he did so in

that -bowed he was familiar with Niagara
I

and the Niagara development.
At the conclusion of Mr. Brophy

President Mead referred in kindly terms to thi

cellcnt work performed by Martin J. Dono:
Niagara Falls, chairman of the executive comi
in providing for the convention, and he called Mr
Donohue to the front. Mr. Donohue acknowledged
the president's kindness and the convention
prcciation in a few words.

President Mead then delivered his annual a'!

in which he spoke of the Niagara development and
in general terms of electrical growth and sue:
In urging attendance at the sessions he empl
the fact that conventions are often retarded and
held back from their proper progress because of
careless or indifferent attendance at meetings.
When President Mead had finished his &•

Frank Mason of Brooklyn took a position before
the convention and briefly recalled to the members
that at the last annual convention held in Pittsburg.
Pa.. Mrs. Mead was not with them. She was with
them at Niagara, however, and stepping up to her.

he presented her, on behalf of the association, a
beautiful soltaire diamond ring. "And for her lit-

tle son." said he. "I have this Niagara souvenir
spoon." On motion of Mr. Mason three cheers
were given, standing, for Morris Mead. Jr., and on
motion of Mr. Ellett of Elmira. he was made an
adopted, son of the association. It was an unusual
convention incident, and it went to show the warm
feeling the members have for their officers and the
members of their families.

President Mead - started out to say that possibly

the pleasant little incident was unintelligible to the

Niagara guests, but Mayor Butler, who had n

left the room, said "Not at all." The applause that

followed was participated in by everybody pr
Letters from the Western Union and Postal Tele-

graph companies, as well as from the Bell Tele-
phone company, were read tendering the members
free use of their lines during the convention. Va-
rious invitations were read for the benefit of the

members, all going to show that the association was
welcomed to Western New York.
The first paper read was by W. M. Petty, super-

intendent of fire telegraph, Rutherford, N. J„ his

subject being "The Protection of Fire and I

Telegraph Wires from High-tension Currents and
Lightning." The discussion that followed was par-

ticipated in by William Brophv of Boston. Mass.:
W. Y. Ellett "of Elmira. N. Y. : E. F. Schn
Omaha. Neb.: W. A. Barnes of Bridgeport. Conn.:
A. C. Finnand of Atlantic City, and A. S. Hatch of

Detroit. Mich. Mr. Brophy made the mo-
tended remarks, the import of which was that the
manufacturers of fire-alarm boxes and systems have
failed to keep up with the general progress in the
electrical field. He felt they were behind, and when
he reviewed the requirements of the under.'

in regard to fuses, it made him feel indignant. He-
was very pronounced in his statement that the place
for lightning arresters was outside, not inside, fire-

alarm boxes, lie recited numerous instances that

had come under his observation, and when he had
finished his remarks, it was evident that the spirit

of the convention was with him.
The following-named new members were then

elected: I. W. Cuops, Pittsburg, Pa.; Mnt
New Kocbelle. N. V.: A. S. Hatch. Detroit, Mich.:
Charles E. Bryce, Homestead, Pa.: fulius

Pekin, 111.; H. 1! Kirkland. Chelsea. Mass.: William
M. llaebershaw. New York city; Frank E I'

Morristown, N. I.: Charles H. Crampton, Ba-

Mich.: Tho I te, Washington. Pa.: E
Dtlgdale, Kearney. N. J.; John A Seely,

Monday evening was passed by the members in

me going to Buffalo
Pan American illumination, others viewing the falls

and the rapids, the latter by searchlight
ftil program had been arranged E

menl oi the ladies during the convcntioi
[An account of the sessions ^i the con 1

Tuesday and Wednesday will be given
ern Electrician next week!

Thieves stripped over 400 pounds of copper
the poles of the Central E'.

Plainfield, X. J. recently. The main feed v

all new and not vet in sen
Lincoln to Bound Brook, X. J., wci

entailing a heavy loss and much
company. Nearly 200 pounds
found in .1 freight car and later th 5

cut into bits near Fan.'
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CONVENTIONS AND EXPOSITIONS.
New York State Street Railway association, Rochester, N. Y.,

September :otb and nth.
Association of Edison Illuminating Companies, New York

State building, Pan-American Exposition. Boffalo, N. Y., Sep-
tember 10th, nth and 12th.

Roentgen Society of the United States, Un versity of Buffalo,
Buffalo. N. Y-. September 10th and nth.
Old Time Telegraphers' association and United States Mili-

tary Telegraph Corps, Windsor Hotel, Montreal, Que., Septem-
ber nth, 121b and 13th.
Illinois State Electric association, Harper Home, Rock

Island, III., September 24th and 25th.
rican Electrotherapeutic Association, Seventy-fourth
sni Armory, Buffalo, N. Y.. September 241b, 25th and 26th.

American Street Railway association, Madison Square Garden,
New York. N. Y., October gth to nth.

South Carolina Interstate and West Indian Exposition.
Charleston, S. C December 1, 1501, to Jane 1, 1902.

The cash offer of $2,000,000 for the assets and
good-will of the Telephone, Telegraph and Cable

company of New York, made by Charles W. Morse,

a New York financial man, is a most interesting one.

The T. T, C. company has had a rather checkered

career in its short existence, and it is said that the

directors have recommended the acceptance of the

offer. But Mr. Morse's name is not known in the

telephone business, and telephone men will be curious

to know the real meaning of the offer and particu-

larly whether the Bell people are back of the deal.

Further information will be awaited with interest.

Several recent trolley-car accidents emphasize the

need of the best men and apparatus obtainable and

in addition—eternal vigilance. Fortunately, it will

not be long, with the elevation of the steam-railroad

tracks, before such accidents as>that on Forty- seventh

street last month will not be possible in Chicago.

In this case a trolley car collided with a railroad

train and six persons were killed. There was some

newspaper talk of a rusted brake-rod on the electric

car, but the coroner's jury censured only the motor-

man, who was among those killed, and the company

for employing him. Electric-railway companies have

no more excuse than steam-railroad corporations for

employing incompetent help or defective appliances

;

both should be held to strict account for the human
lives of which they take charge.

A California socialist makes a rather unexpected

observation on the sociological aspect of the splen-

did electrical illumination at the Pan-American Ex-

position. He says that the great sight of interest

to all is the view at night of the buildings outlined

against the black sky by thousands of incandescent

lights. He continues : "It is not so many years ago

when such an expenditure of force and energy sim-

ply to accomplish an esthetic end would have been

stigmatized as a wasteful and unpardonable extrav-

agance. Who would have predicted that this nation

of Gradgrinds would be spending its millions, not

to demonstrate the usefulness of electricity, but sim-

ply its surpassing beauty?" It is true that the struc-

tural illumination at Buffalo is purely decorative

—

made lo be beautiful only; but we had had no sus-

picion heretofore that Luther Stieringer was a so-

cialist. Hov/ever, this is socialism of such a benefi-

cent type that all may rejoice in it.

Electrical men of the West will feel a natural

gratification if it shall prove true that one of their

number, Mr. B. J. Arnold of Chicago, has been

retained by the New York Central Railroad com-

pany to devise a plan to operate by electricity the

trains (amounting in number to some 5°° a day)

that enter New York city by the terminal tunnel

of that company. An apparently well-founded

rumor is to the effect that Mr. Arnold has been

engaged to prepare plans for this important work

and also to study the problem of operating electri-

cally the whole road from New York to Albany, a

distance of about 150 miles. Mr. Arnold, as an

electrical engineer, combines unusual aptitude with

wide experience. He has made an especial study of

the electric railway, and no man. east or west, is

better qualified to work out the "electrification" of

the New York Central tunnel, which will, it is said,

involve an expenditure of several millions of dollars.

The report is also of importance as showing the

deep interest in electric traction now evinced by

the great steam-railroad companies of the country.

Evidently the New York Central has not failed to

note the activity in inlerurhan electric-railway build-

ing in New York stale, which is its especial bailiwick.

!

! ecm to l I. a question of time when the

fteam-railroad companies engaged in the suburban

pa cngcr traffic in and near Chicago will be com-

pcllcd either to substitute electricity for steam loco-

clsc give up the service altogether. The

superior economy of the electric cars for this class

of business is unquestioned, but there are many
reasons that make steam-railroad companies con-

servative in discarding well-tried equipment, and in

Chicago there has been the additional complication

of track elevation, which had to be disposed of first.

But in several instances the effects of electric-rail-

way competition are clearly shown. A case in point

is the recent report that the suburban service of the

Chicago, Burlington and Quincy railroad system, be-

tween Berwyn and the Union station, will be aban-

doned on account of the competition of the elevated

and surface electric lines. Extensions have been
made on a number of the trolley lines and the fare

has been reduced, and since that time the business

of the Burlington road has dwindled, until now
it is said that the suburban service is operated at a

loss. The Rock Island road has gradually aban-

doned its suburban service at Twenty-second and
Thirty-first streets and other inside points, and the

Milwaukee and St. Paul has had a similar experi-

ence with its Evanston service. It is evident, from
the point of view of the steam-railroad companies,

that something must be done, and that something
will undoubtedly be the adoption of electric power.

In his presidential address at the recent conven-
tion of the Ohio Electric Light association at Put-

in-Bay, Mr. E. J. Bechtel of Toledo added his voice

to those of many influential central-station men who
are pleading for a system of uniform accounting

by electric-light companies. Mr. Bechtel said that

the system should be one by which the actual cost

of the product could be determined, and thus, all

stations using the same system of accounts, each

manager could compare his record of performance

with that of his neighbor and seek to remedy the

weak points. The books should be so kept that by
consulting them the central-station man could at

once see the actual condition of his business. Mr.
Bechtel went on to make an interesting compari-

son : "The retail merchant takes an inventory of

stock at the end of the year, and when his balance

sheet is complete he can tell at a glance just what
his business has netted him, as well as the present

value, and has a firm foundation upon which to base

calculations for the future. Why could not this

condition be carried out for an electric-light plant?

The details might differ, yet why cannot we arrive

at the results as accurately as the merchant? Very
few stations pretend to take an inventory or an ap-

proximation of one, knowing nothing definite of

the icondition of their expensive equipments, other

than the general idea formed from daily observa-

tion. Some inquisitive superintendent may make an

estimate of it, so far as his time will allow, but

there is seldom a record in the auditor's office

which shows the actual condition. In this we have

everything to gain and nothing to lose."

Of course President Bechtel's remarks refer to

the average station. In New York, Boston, Chi-

cago and other of the largest cities accounting

methods are farther advanced, but even in these

cases the lack of uniformity is a drawback to ef-

fective cooperation.

Another important advantage of uniform ac-

counting would he its effect on the public in coun-

teracting the municipal-ownership agitation. The
accounts should be not only uniform but open to

the public. Mr. Bechtel puts the case well: "This

condition, thoroughly established, would put us in

a position not only to allow public investigation of

our accounts, but to encourage it, thus disproving

the prevailing idea the public have that the greater

share of the receipts of the electric-light company
is not profit, and prove that instead of an enormous

return, we arc only making legitimate profit.

* * * * Our greatest burden lies in showing and

convincing the public, that the mere operating ex-

pense is not the actual or true cost. When this is

done, municipal-ownership agitation and investiga-

tions will cease to be a nightmare to the electric-

light company."

The National Electric Light Association is en-

deavoring lo bring about this excellent reform, but

progress is slow, as many differing views have to he

harmonized, and it too often happens that what is

for the good of all is the business of none. It is

well for the smaller associations to lend all assist-

ance in their power, and Mr. Bechtel is to be

thanked for devoting so much of bis address to this

important subject.
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New Equipment of the Snoqualmie Falls

Power Company.

In its issue of August 24th the Western Electrician

gave hi outline the plan oi extending the equipment

ol the Snoqualmie Falls Power company of Seattle

and 1 .ir. .in... Wash. Details of the electrical instal-

lation are now available and are presented herewith.

It is true that, of all watcrpowcr plants in existence,

this hydro-electric installation is probably the most

interesting. With a most varied service, including

electric traction, mill and factory power, as well as

ordinary illumination, the entire load of the Sno

qualmie system is operated in multiple and with a

n of less than two per cent. The develop-

ment of this installation is largely due to the business

ity of the company's able president, Mr. Charles

II. I laker.

Two years have passed since the first current from

Snoqualmie Falls was carried info the cities of Se-

attle .md Tacoma, and in this short time the initial

installation has proven too small. The capacity of

[hi plant is to be enlarged to meet the increasing de-

le .r power in these growing western cities. At

the falls, distant 44 miles in an air line from Tacoma

and JJ miles from Seattle, are installed in a rock-

excavated chamber four generating units, each con-

g of a water-wheel direct-connected to a 2,000-

power Westinghouse three-phase alternator.

Tins famous power transmission system now gen-

etating and distributing 8.000 electrical horsepower

nine than doubled in capacity. At the same

transmission voltage now employed. 30,000 volts, it is

1
oposed to carry 12,000 horsepower more into the

mentioned, making a total output of

20.000 electrical horsepower. The electrical ma-

ry is 10 be furnished by the Westinghouse Elec-

trii and Manufacturing company. The Abner Doble

tiv of San Francisco, which furnished the wa-

terwheel equipment for the initial installation, is

figuring upon placing its wheels in the new extension.

.mil an engineer of another waterwheel concern is

likewise looking into the matter. The waterwheel

contract will not be let for 60 days yet. If an impact

wheel is used there will be a single wheel on each

,ml uf'each generator shaft and each wheel will be

n by a single jet of water 14 inches in diameter.

the two iets combined being sufficient under the ex-

isting bead of 270 feet to give the requisite power.

Tlie two waterwheels and the generator between will

be built on a single hollow shaft of oil-tempered

nickel-steel.

1 lie present underground generating station, which

i, 200 ieet long, is to be lengthened out 150 feet up

stream to make room for tlie new installation. A
item penstock is to be built which will carry 50 per

cent, more water than the old one. The new trans-

mission line will parallel the old line, and will re-

quire 125 tons of aluminum wire, and the order for

i! litis already been placed. At Tacoma a large and

commodious brick and stone sub-station is now being

erected. The entire cost of these improvements will

be 111 the neighborhood of $400,000. The work is to

be vigorously prosecuted, and it is expected that the

of the new generators will be delivering current

into Seattle and Tacoma within the next nine months.

The generating machinery will consist of three 3,000-

kilowatt (4,000 horsepower) rotating-field genera-

tors of the two-bearing type, generating a three-

current at 1,100 volts and 7,200 alternations.

The speed is to be 100 revolutions per minute. Each
generator will require an exciting current of 320 am-
peres approximately, at 125 volts. For exciting these

three generators a 200-kilowatt, eight-pole, direct-

current generator of the two-bearing type is to be

used. At 175 revolutions per minute it is to deliver

under normal load a current of 1,600 amperes at 125

volts.

The current, which is generated at 1,100 volts, is

to be raised to a line potential of 30,000 volts by nine

1,000-kilowatt, oil-insulated, water-cooled transform-
ers. These are to be delta-connected on both the

primary and secondary sides. It is estimated that

each transformer will weigh 11,000 pounds and re-

quite 500 gallons of oil. The switchboard that is to

In installed is to consist of fourteen panels of white
marble and is to be of the special type that was fur-

nished for the original installation. Instead of the

Niagara type single-phase indicating wattmeter that

is in use on the present switchboard a polyphase long-
scale indicating wattmeter is to be employed. Where
formerly a field plug switch was used a double-pole
lie Id switch is to be installed. The standard equip-
ment of synchronizing lamps is to be replaced by a
single-pole plug switch mounted on the generating
panel and connected to a synchroscope which will be
1111 Hinted on the multipling panel. The increased
capacity of the generators will necessitate placing
three single-pole main switches instead of one thrce-
pole main switch. The circuit-breakers, which are
t'i be non-automatic, will be placed on an extension
panel above the main instrument panel.

Each of the three generator panels is to be fur-
nished with the following instruments: One 3.000-

ampere, non-automatic, double-pole circuit-breaker
1 1.000 volts) : three 3,ooo-.impere. single-pole, double-
throw, main switches; three 3,000-aniperc, long-scale.

lit rnating-current ammeters; one 400-ampere, West-
inghouse round-pattern, dead-beat, direct-current am-
meter for field circuit ; one 400-ampere, double -pule,

single-throw, quick-break, field switch, with shunt
resistance and discharge attachment; three series

transformers; two shunt transformers with fuse

blocks; "lie voltmeter plug-switch receptacle; one
synchronizing plug: one type "C" rheostat face plate

and mounting for same; two pilot lamps, brackets

and shadi

The exciter panel for the control of the 200-kiIo-

watt compound-wound machine described ab >vc will

have mounted upon it the following apparatu
mpcre, Weston, round-pattern, direct-current

ammetci !,ooo-ampcre, single-pole, adjustable

jaw-type circuit-breaker; three 2,000-ampcrc, single-

pole, single-throw, main switches; one typi

plate and mounting for same; one volt-

meter, plug and receptacle; one pilot lamp, bracket
and shade.

The multipling panel, which is to carry the nec-
essary instruments for multipling the duplicate sets

of three-phase bus-bars, will be furnished with the

following apparatus: One 3,000-amperc, double-pole,

non-automatic circuit-breaker; three 3,000-anipcre.

single-pole, single-throw, multipling switches ; one-

synchroscope ; one three-pole, double-throw switch
for throwing the above special synchroscope on to

cither one of the three sets of two-phase bus-bars;
one pilot lamp, bracket and shade; three shunt trans-

formers.
For each group of three raising transformers there

will lie three switchboard panels similar to those at

present installed in the generating station. Each of

these panels will have mounted upon it the following
apparatus: One 1,500-ampere, single-pole, 1,000-volt.

automatic overload circuit-breaker, with time-limit
relays: one 1,600-amperc, long-scale ammeter; one
1 ,600-ampere. double-pole, double-throw main switch:
one series transformer; three pilot lamps, brackets
and shades.
For each set of three panels which controls a

group of transformers there will be needed : One
polyphase, integrating wattmetei and two shunt
transformers.

American Association for the Advance-
ment of Science.

The fiftieth annual convention of the American
Association for the Advancement of Science was
held in Denver, Colo., last week. About 200 well-
known scientists were in attendance and many pa-
pers of scientific value were read and discussed.
The convention was called to order on Monday

morning by the retiring president, Professor R. S.

Woodward, who then introduced the president-
elect, Professor Charles Sedgwick Minot of Har-
vard University. Addresses of welcome were made
by Governor Orman, in behalf of the state of Colo-
rado, and by Mayor R. R. Wright, in behalf of the
city of Denver. General Irving Hale and Aaron
Gove then welcomed the scientists in behalf of the
business men and educators of Colorado. After a
fitting reply by President Minot the remainder of
the first morning session was devoted to routine
business.

During the afternoon separate sessions of the dif-

ferent sections of the association were held and
the following-named officers were elected : Presi-
dent, Asa P. Hall, professor of astronomy. Har-
vard University, Boston; vice-presidents—Section
A (mathematics and astronomy), James Mc-
Mahon of Cornell University; Section D (me-
chanical science and engineering) , H. S. Jacoby
of Cornell University; Section G (botany), B. T.
Gallow ray of the United Stales Department of

Agriculture; Section H (anthropology), J. Walter
Fewkes of the Bureau of American Ethnology

;

Section I (social and economical science), John
Hyde of the United States Department of Agri-
culture ;

permanent secretary, L. O. Howard of

the United States Department of Agriculture ; gen-

eral secretary, William Hallock of Columbia Uni-
versity ; secretary to the council, D. T. MacDougal
of the New York Botanical Gardens; treasurer.

R. S. Woodward of Columbia University.

Professor Charles Sedgwick Minot, who presided

at the meetings of the association, has held the

chair of professor of histology and human embry-
ology in the Harvard Medical School since 1892.

Professor Minot became a member of the American
association at the Saratoga meeting in 1879. He
affiliated himself with the section on biology, and in

1890 he became vice-president, and at the New York
meeting, held last year, be was the unanimous choice

of the council for the- presidency.

The sessions mi Tuesday were confined aim",;

wholly to work of the various sections of the

association—mechanical science, physics, chemistry,

zoology, anthropology, etc. At the meeting of the

m on physics. Professor Ernest Blaker read

an interesting paper on the "Spectrophotometric

Comparison of the Relative Intensity of Light from
Carbon at Different Temperatures." In the evening

Professoi R. S Windward delivered a lecture in

the high-school assembly room on "The IV
of Science."

The general council of the association met mi

: m, |aj mil honored 100 of the members who have
distinguished themselves in scientific research by

making them fellows of the association. Among
the- scientists so distinguished may be mentioned:
Edmund Arthur Engles, Polytechnic Institute.

\\,.i iter Mass ;
William lit:.me. profess

physics, University of Colorado, for studies in

physics and physical chemistry; A. Si. C Dunstan,

professor of electrical engineering. Polytechnic In-

stitute, Vuburn, Ala., for publications on the Zecman
effect ; F. S. Jones, professor of physics. University

of M 1 contributions on batteries and as

1 VI. Kimball, profess

phys \111bcrst College: I. C. Shcdd, pn
of physics, Colorado College. Colorado Sprite.

contributions on the Zecman cflcc

ford, pi

contribu
ctrical engil

Mty, for contribu
The different section

morning and further carried out tl

and discussed. 'I he section on ph)
licularly interesting meeting and d

with tlie American Physical society

morning and with the sccti

mathematics in tit-

chanical science and engineering discu

subjects. One was based on
Waldo, pro)

sity, mi the "Derivation of the Equal 01

Higher Surfaces of Interest to the

Prof. C. M. Woodward of St. Louis told of the
methods employed in closing the arches of t

Louis bridge, while Prof. Charles W. Comstock oi

the Colorado School of Mini, exhibited an ap-

paratus for the testing of high explosives, and ex-

plained its features.

On Thursday morning at the meeting of the
|

ics section with the Physical society important 1

were read by Professors Shearer of Cornell and
More of Cincinnati, on electrical subjects, and other

interesting papers were presented by Professors

Ernest Nichols of Dartmouth College and Brace of

Nebraska. In the meeting of the physicists with

the section on astronomy and mathematics on Thurs-
day afternoon, Professor Cook presented a paper

on the variations of temperature with the height of

air, and its relations to the loss of gases from the

earth's atmosphere into space. On Thursday after-

noon the geological section went on an excursion

to quarternary deposits near Denver, the excursion

being under the charge of Prof. George L. Cannon.

Very little of importance was done on Friday, the

convention having virtually completed its work on
Thursday. A complimentary' excursion to the Uni-

versity of Colorado at Boulder was tendered the

members of the association during the day. Lunch-

eon was served on the university' campus.

Pittsburg was decided upon as the meeting place

for 1902.

Edison Convention.

In accordance with previous announcements, the

seventeenth annual meeting (twenty-second conven-

tion) of the Association of Edison Illuminating com-

panies will be held at the New York state building.

Pan-American Exposition grounds, Buffalo, on Sep-

tember 10th, nth and 12th. It is expected that pa-

pers will be presented as follows: "Modern Elec-

tric Light Accounting." by A. S. Knight, Edison

Electric company. Boston: "Competition wit]

lated Plants." by John F. Gilchrist. Chicago E
company, Chicago: "On the Selection of a Ca'

a Given Service." by Wallace Clark. Schenec

"The Evolution of Exposition Lighting." by Luther

Stieringer, New Y'ork; "Some Notes on a S

European Visit," by Arthur Williams. New
Edison company. New York; "Timely Lamp Top-

ics." by F. W. Willcox, Harrison. N. J. : "Spherical

Candle-power of Incandescent Lamps." by Clayton H.
Sharp, test officer, Lamp-testing Bureau: "Pr

in Electric Switch Design." by Caryl D. II. -

Schenectady. A paper i- also expected from Charles

P. Steinmetz of Schenectady. N. Y. Interesting re-

ports will be presented from standing commit
meters, incandescent lamps, automobiles, etc. The
official headquarters of the association will be

ara Hotel, Buffalo. New York. The association will

be the guest of its local member, the Buff

Electric company. Wilson S. Unwell, formci

Newark, N. J., the secretary of tit n, has

ed to 14 Jay street. New York city.

Telegraph Wire Mileage.

A comparison of the mile - cgraph line

and wire in operation in the Unite S d Eu-
rope is interesting. The Western Uni •

company litis 1112.705 miles of line and 933,153
of wire: the Postal Telegraph 0..'

29,882 miles of line and 184.053 miles of w ire in the

United States. This makes a total of 222,587 miles

of line and I.I 18.080 miles of wire,

the latest statistics of the international bur*

Berne. Switzerland, there is in alt En-
miles of line and 1.585.207 miles of wire. The
United States therefor) over one-1

much line as all Europe and over two-thil

much wire. In comparing the mileage of w

population, America has one mile
lersons; Great Britain and [rel

mile to every 150 per-

every 521 persons and Switzerland
every 222 pers ons.

The Common 1

ccntly passed an ordir

the Milwaukee, Burlington and 1

to build an elevs

permits the running
the streets. The route of the pr

the b •

River manufacturing disl
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DEVELOPMENT OF THE TELEPHONE FIELD.
Cash Offer for T. T. C. Company.

Charles W. Morse, said to be a director in the

Garfield National Bank and the Bank of New Am-
sterdam of New York, recently made a proposition

to the board of directors of the Telephone, Tele-

graph and Cable Company of America, to purchase

that corporation for $2,000,000 in cash. Confidential

circulars announcing the offer were mailed to the

stockholders of the company. The acceptance of

the offer has been recommended by the board of

directors, it is asserted, as a large number of stock-

holders are unwilling to advance additional funds

for the furtherance of the company's work.

The company, which is the outgrowth of the Con-

tinental company, was incorporated in 1899 with a

capital stock of $30,000,000, under the laws of New
Jersey, by William J. Latta, of the Pennsylvania

Railroad company, Martin Maloney of Philadelphia

and James E. Hayes, who was known as the legal

representative of the Wfiitney-Widener-Elkins syn-

dicate.

Preliminary arrangements for the construction of

trunk lines between New York and Boston, at an

expenditure of $9,000,000, were recently made by

the Telephone, Telegraph and Cable company.

Since the offer made by Mr. Morse, the boards of

directors of the various subsidiary companies of the

company have held meetings and approved of the

offer, it is said.

In relation to this interesting offer the Ohio cor-

respondent of the Western Electrician writes as fol-

lows : "The offer of Charles W. Morse of New
York for the property of the Telephone, Telegraph

and Cable company is looked upon with a bit of

surprise by prominent telephone men of Cleveland.

While they admit that new blood financially in the

company would be of great advantage, they do not

wish to see the company pass into uncertain hands
with respect to the Bell company. Remembering the

pledge that was made to Judge J. M. Thomas, when
he was made president of the company, however, it

is not believed that the directory will break faith

with him in that way. Hence, it is surmised, that

the offer comes, as is indicated, from Mr. Morse
for himself and others who are not and do not in-

tend to become identified with the Bell interests.

Only such a step would preserve the Independent
movement in the East, since this company is the
only formidable rival the Bell company has in that

section, and the only one upon which the Inde-
pendent companies in New York and Massachusetts
have had to depend for some time. The new com-
panies recently organized in Cleveland will be able

to take care of other business east, now that they
are in operation, but they are to have a powerful
ally in the Telephone, Telegraph and Cable com-
pany, which President Thomas will be able to make
a great success if he is given the right kind of sup-
port. The Cleveland men believe that the matter
is in good hands, although they had not heard from
Judge Thomas in regard to the matter at the time
this was written."

The Telephone on the Farm.
A large number of farmers in Western Missouri,

Kansas and Oklahoma are having telephones placed
in their homes, thus following the lead of the farm-
ers of the more eastern states, such as Ohio, who
have found the instruments convenient for keeping
in close touch with their neighbors and the markets.
Many of the farmers in Kansas and Oklahoma have
had telephones placed at different parts of their

farms, and it is thus possible for them to hold
communication with the outside world, even from
the distant fields of their farms.
Two solicitors for the Missouri and Kansas Tele-

phone company, working in Jackson and adjoining
counties in Missouri, are reported as meeting with
marked success. Sixteen contracts were secured
near Smithville in Ray County, about 20 near Clin-
ton in Henry County, 25 near Lee's Summit, and
the solicitors expect to secure a large number near
Independence and in Jackson County. It is the in-

tention of the telephone company to cover Jackson
and surrounding counties in Missouri as closely as

lie. The plan which has been adopted by the
telephone company is to visit a neighborhood and
learn how many farmers are willing to be connected

line, then if there are enough the line is

built and connection is made v/ith the nearest local

exchange and conversation may be carried on with
any subscriber having a telephone connected to that
exchange free, the use of the toll lines only being
charged for. By having telephonic connection with
the outside world the farmer is enabled to follow
the market fluctuations closely and thus sell to the

ired many trips to
town, for if he is in the rural mail-delivery district

he may telephone the carrier to bring him whatever'
he needs.

rral Independent systems have been built in

North ri, all centering at Maryville, and
in thi I the state the use of the telephone
has become very general among the farmers.

Ohio Telephone Notes.

The telephone companies of Ohio are complaining
about the difficulty in getting material for their

work because of the steel strike and other troubles.

The United States Telephone company has been
delayed for this reason with much of its work,
although it is pushing along as rapidly as possible

with the material that can be secured. Wire and
steel and iron supplies form the greatest drawback
Poles and other things of that kind are easily se-

cured. However, it is hoped that all the lines may
be completed within a reasonable time, and that the

service may be extended as rapidly as intended.

The Ohio Telephone company is building a line

across Ohio from Pittsburg to Chicago by way of

Bucyrus and other northern Ohio towns. Another
line is being constructed across the southern part

of the state, taking in several of the more impor-
tant river towns. Those who have seen the fran-

chises allowing the line to pass through towns, sup-
posedly for only long-distance business with a toll

station only, state that they have a broader
meaning and that they will allow the erection

and operation of an exchange also. As was stated

some time ago, leading men in the business state

that they believe this to be the Bell telephone inter-

ests under another name, and that in this way they

have succeeded in renewing a great many franchises

that will soon expire and where it would probably
be hard to get a renewal under the old name.
Whether this is true remains to be seen, but that is

the belief of some of the prominent men who are

interested in the Independent movement.
The construction work on the plant of the Home

Telephone company at Toledo is progressing rap-

idly. The conduits are now being put in and the

work is being pushed night and day. The asphalt

pavements will not be taken up for this work, a

plan having been made to do away with tearing them
up. In other places only portions of the street are

being removed at a time and then put in good con-

dition before other portions are torn up.

The Citizens' Telephone company of Columbus
has established a complete exchange at the Ohio In-

dustrial and Agricultural Exposition grounds, with

one operator in charge. There are 11 pay stations

and 30 local lines in operation.

The City and Suburban Telephone and Telegraph
company of Cincinnati has secured a temporary in-

junction against the Hughes & Monroe and the

Western Butler County Telephone companies to

prevent them from erecting poles and stringing

wires on the streets of the city of Hamilton. It

is claimed to be a violation of the franchise awarded
the plaintiff and is said to place the lives of the

operators of the local exchanges in danger. The
plaintiff is a Bell company.

It is now said that Philip Fitzsimmons has a fran-

chise to construct and operate a telephone system
in Cincinnati which was granted him by the Probate
Court, but that he has lost the papers. There may
be an opportunity for an Independent company to

operate on this franchise if it can be established, but

it is understood that the city will make a fight

against it. Powerful influences are at work in the

Queen City to counteract the demand for an Inde-

pendent system, but there is no doubt that a way
will be found to secure a franchise before long.

Work will be commenced on the long-distance line

from London to Springfield before long. Much of

the material is now on the ground. The line will

reach Richmond, Ind., by way of Dayton.
The Bell Telephone company has been refused a

franchise by the village council of Cuyahoga Falls.

Several attempts have been made to secure a fran-

chise there by this company.
The People's Telephone company of Akron has

ordered 60,000 feet of cable, nearly all of which
will be used in that city. The capacity of the tele-

phone system will be increased to 3,000.

The Citizens' Mutual Non-assessable Telephone
company has been granted the right to string wires

in Zanesville.

A new system at Wapakoneta has been completed
at a cost of about $15,000.

The Rawson Telephone company will enlarge its

exchange building at Lorain by the addition of one
story.

The exchange at Mt. Eaton, owned by the Millers-

burg, Wooster and Orrville Telephone company, has

been completed. O. M. C.

Telephone News from the Northwest.

The Twin City Telephone company, Minneapolis,

has filed a mortgage for $1,000,000 to the Royal
Trust company. The mortgage covers the entire

system of the company. The money will be spent

in extensions and improvements.
The Wisconsin Telephone company has finally

yielded the point in contention and will be admitted
to Marshfield, Wis., with its toll lines. The com-
pany agrees to connect with the local line and to

bring its wires in on the local company's poles. The
City Council refused to grant the Bell company ad-

mittance to the city for a local system, and finally

the company yielded to the council's terms.

The Cass Lake Water company of Cass Lake,
'Inn, has finally made an agreement with the Iron

Range Telephone company whereby the latter is to

install a local exchange and give toll service. The
water company owned the telephone franchise and

caused a delay in allowing the Iron Range com-
pany to get in until the arrangement was made.
The local exchange at Two Rivers, Wis., is to be

entirely rearranged and rebuilt.

The Minnesota Telephone company will install a
new switchboard for North Branch, Minn., at once.
The telephone company in Tacoma, Wash., is

changing its system in the business portion of the
city from overhead to underground wires. During
the change the service has been uncertain and fre-
quently interrupted. The company is pushing the
work as rapidly as possible and promises soon to
have all annoyance ceased.

The Independent Telephone company of Grand
Rapids, Wis., recently extended a line from Pitts-
ville to Babcock. During the fall a local exchange
will be established at Babcock.
Charges have been filed against the Zenith City

Telephone company at Duluth, Minn., before the
City Council, alleging that the company has not com-
plied with the terms of the franchise.

The Green Bay and Lake Michigan Telephone
company has been organized by ex-Governor Ed-
ward Schofield of Oconto, Wis., A. L. Hutchinson
of Weyauwega, Wis., and others. The company
has applied for franchises at Escanaba and Menomi-
nee, Mich., and Marinette, Oconto, Green Bay, She-
boygan and Manitowoc, Wis. Toll lines will be
built to all points in connection with the Independent
system of the company. Edwin T. Munger of Ha-
vana, 111., will be superintendent.
The Iron Range Telephone company will build

from Crookston, Minn., to Fargo, N. D., this fall.

The Scott Township Telephone company has been
formed near Iowa City, Iowa, and materials have
been purchased for the construction of the line. It

will connect with the Johnson County Telephone
company's local exchange at Iowa City.

The Kossuth County Telephone company is build-

ing a line between Algona, Iowa, and Burt.
The Holt County Telephone company has begun

work extending its lines to Atkinson, Chambers
and Ewing from O'Neill, Neb.

It is reported that the Western Electric Tele-
phone company will move its headquarters from
Britt to Mason Citv, Iowa. R.

Indiana Telephone Items.

A trolley party was given on Thursday last for

the telephone girls of the exchanges at Anderson,
Muncie, Elwood and Alexandria. When the girls

arrived at the city limits of Indianapolis, coming
over the Union Traction line, they were met by
Miss Helen Strong and Miss Laura Leech, repre-

senting the Central Union and New Telephone com-
panies, and escorted about the city to the various
parks in Hugh McGowan's private car. Luncheon
was served at Broad Ripple. A return party will

be given the Indianapolis telephone girls by the girls

of the above exchanges at Anderson.
The Central Union Telephone company has ob-

tained from Judge Baker of the United States court

a temporary restraining order against the city offi-

cials at Franklin, enjoining them from removing the

poles and wires or interfering with the company's
property in other ways until October 1st, when the

case will be finally determined.
The Central Union Telephone company made the

statement this week that its list of subscribers in

Indianapolis alone had been increased 2,000 since

June 1st. The company claims 6,500 telephones

working in that city. This remarkable increase of

its business has necessitated the enlargement of the

switchboard capacity at the central office. This
work of providing for additional subscribers has
been delayed by reason of the difficulty in securing

equipment. The new switchboard will be put in

place by September 15th.

The New Independent Telephone company of

Greensburg has increased its capital stock to $20,-

000 and will soon connect with Milhousen, Newport
and Westport. The company has made rapid

strides, being organized one year ago.

The Central Union company has given notice to

its Wabash subscribers that after September 2d

only telephones with long-distance transmitters will

be put in, and that there will be no reduction in

rates for long-distance instruments, which are now
$3.50 and $2.50 a month. The rates for ordinary

instruments are $r and $1.50 a month.
The Central Union Telephone company, with head-

quarters in Chicago, and the Cumberland Telephone
company of Kentucky filed articles of incorporation

under the foreign-corporation act, last week. The
capital stock of the former company is given at

$6,963,000, of which $1,740,750 is invested in Indiana.

The company paid the state a fee of $1,740.75. The
capital stock of the Cumberland company is given

at $6,237,600, of which amount. $201,732 is invested in

Indiana. This company's headquarters for this state

are at Evansville. F.

According to California press dispatches, the

Southern Pacific company is preparing to introduce

the telephone into the operation of its block-signaling

svstem between Sixteenth street in Oakland, Cal.,

and Port Costa, a distance of 25 miles. The tele-

phones will be used to send communications from

station to station. There will be eight intermediate

block stations.
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The Telephone in Chile.

The telephone husiness in Chile has shown a

marked improvement, both in regard to efficiency

and growth, during the last year. The Chile Tele-

phone company has built many extensions, and im-
provements have been made in its various ex-

changes. An additional line is now being constructed

between Santiago and Valparaiso, to meet the grow-
ing traffic between those places. The central ex-

change at Santiago has a large number of subscrib-

ers, and it has been found necessary in order to

maintain an efficient service to install a new switch-

board. A modern multiple board has been ordered,

anil it is expected that it will be installed and in

working order before 1002. The telephone systems

throughout Chile are well maintained and are giving

general satisfaction.

TELEPHONE MEN.
President John I, Sabin of the Central Union

Telephone company recently visited Columbus and
other Ohio cities on a tour of inspection.

George Reyle has resigned as manager of the

Central Union Telephone company at Findlay, to

accept a similar position with the Home Telephone
company of Piqua, Ohio. He has had an extended
experience in the management of exchanges and will

doubtless make a success of the work at Piqua.

Superintendent C. T. Moore, of the Lancaster
(Ohio) Telephone company, has been placed in

charge of the plant at Logan, Ohio, which was re-

cently acquired by those interested in the United
Slates Telephone company of Cleveland. It is said

that Mr. Moore will eventually be transferred to

Detroit.

GENERAL TELEPHONE NEWS.
The Central Union Telephone company's ex-

change at Ottawa, 111., has increased its list of sub-
scribers from 200 to over 800 in a few months.

A recent storm at Adrian, Mich., damaged nearly
one-third of the lines of the Citizens' Telephone
company. The toll lines were also considerably
damaged, several being burned out.

The stockholders of the International Bell Tele-
phone company of New York have voted to reduce
the capital stock from $750,000, consisting of 10,000
shares at par value of $75, to $500,000, consisting of
10,000 shares at par value of $50.

The Cohoes-Waterford Home Telephone company
has been incorporated in the state of New York, to
operate in Albany and Saratoga counties. The capi-
tal stock is placed at $200,000. S. B. Rawson, F. H.
Sudro and I. H. Griswold, all of Elyria, Ohio, are
the incorporators.

In a recent action brought in a justice court in
New York, the justice allowed an adjournment of
the case because the attorney for the plaintiff in-

formed him by telephone a few minutes before the
hour the case was to be called that he was de-
tained, but would soon arive.

MANUFACTURERS AND DEALERS.
The Electric Appliance company has just placed

upon the market a new cabinet-type wall telephone
for both series and bridging work. Special descrip-
tive matter is sent upon application.

Part 6 of the Ericsson Series, issued by the Erics-
son Telephone company of New York city, contains
some interesting information concerning intercom-
municating telephone systems, especially in regard
to the Ericsson system, which is illustrated by a
diagram. Some valuable statistical information is

given concerning the telephone system of Belgium.

A small catalogue entitled "Perfection in Tele-
phones" has recently been issued by the Telephone
Manufacturing company of Sumter, S. C. Descrip-
tions and illustrations of the company's telephones
and switchboards are given, and the many good
points of the various telephonic appliances are
pointed out. Especial stress is laid on the elec-
trical and mechanical efficiency of the Imperial tele-

phones.

The Columbia Telephone Manufacturing company.
Chicago, states that it has more business than it

can conveniently handle, although the company was
only organized a few months ago. It has, however,
made arrangements for increasing its facilities and
will be in a position to meet the demands for its

products in the course of a short time. The pe-
culiar merits of the Columbia transmitter and of the
oilier telephone appliances made by this company
seem to have appealed strongly to exchange mana-
gers.

The United States Electric Manufacturing company
of T.ntlcr, Pa., has been incorporated under the laws
of New Jersey, with a capital stock of $500,000, to
do business in electrical goods, but principally in

telephone equipment, The company owns patents
on small automatic exchanges and also on a se-

lective-signal lockout, party-line exchange service.
All of this equipment will be manufactured in the
Butler factory. The officers of the company are:
President, J. W. Brown; vice-president. M. A.
Berkimer; treasurer, C. A. Bailey: secretary, W. II.

Miller; superintendent, Fred E. Freers.

Firemen and Electric Wires. 1

Bv Morris W. Mead.

in running overhead high-potential wires in the
business portion of most cities there is too much
carelessness in the arrangement of the circuits. Ex-
perts of the large lighting companies, as a rule, know
what is best and safest m the premises, but 1

figures in the matter, and the superintendent who
can construct the lines or run the plant the chi

is too often the chosen one. For instance, a city
lighting circuit for street lighting is too often run
more like a circle, one side of it down can: avenue or
street and then along another, then up a third or
fourth street with the other side of the circuit,

to save a little wire in its construction. This renders

rf
it almost impossible to arrange switches so as to
cut out properly the circuit in case of fire. By this

arrangement a switch only cuts out one side and
does not properly open the circuit, the opening of
both sides of the circuit at the same time being es-
sential to cut off all danger.

I believe all such electric-light circuits should be
run in parallel, and at regular intervals lead off to
switches, and that such locations should be num-
bered, and that blue prints of every switch, showing
the location of every circuit, should be prepared and
kept on file at headquarters of the fire department.
These should all be carefully studied and gone over
either with an expert of the local company or with a

competent city electrician. The firemen should even
be trained and instructed in handling the switches,
as well as in general electrical principles, so as to

understand the easiest and safest manner of handling
them in case of the emergency of a fire, as well as

the difference in single or double-pole switches.

Every circuit should be labeled at regular intervals

with the voltage it carries, and all controlling devices
should be made to correspond. Trolley wires can
be arranged on the same principle, so that they may
be cut out at every one or two thousand feet in

crowded cities, and these places should be carefully

marked and records placed on file at department
headquarters in every well-regulated department.
Especially in the larger cities one or two electricians

should be attached to the fire department and go to

all fires within the first district to assist in handling
the matters as above outlined, as well as, in the

meantime, to instruct the members of the depart-

ment in self-protection from high-potential currents.

Next, one of the best remedies is for cities to

compel all wires to be placed underground in the

business portions of the city and on all main avenues
leading out of the central portion of the cities to the

suburbs. Electric-light companies in all cities can
afford to do this, and legislative powers should com-
pel its application. But in regard to trolley lines, all

cities are not so built by nature as to make success-

ful the underground-trolley system. While New
York city and Washington might successfully do
this, yet X would doubt its feasibility in Pittsburg or

cities situated where there are so many hills or ex-
tensive raise in rivers, which sometimes cover the

lower lands. However, feed wires could be all prop-
erly placed under ground and feed outlets arranged
at stated intervals in all cities, thus doing away with
much of the obstruction and some of the danger.
The next step towards doing away with these dan-

gers should be, to my mind, a complete city control
over these matters. Ordinances should be passed
placing supervision of overhead wires in the hands
of a competent city electrician, or, as above sug-
gested, to compel underground construction. I am a
believer in municipal control, as distinguished from
ownership, especially in electrical matters, and be-

lieve that, under competent city authority, the dan-
gers which you fear from electricity, as firemen, could
be obliterated. I have also asserted and believe that

the control of all electrical interests in each individ-
ual city should be under one head. By this concen-
tration, backed up by reasonable ordinances, such as

could be suggested by a competent head, all the

matters which now look dangerous to you from an
electrical standpoint could be controlled.

Another safely arrangement which would naturally
suggest itself in the protection of firemen in fighting

fires from electricity would be that all electric-light

and power companies, railroads included, should have
thoroughly equipped wagons, located at reasonable
intervals along their lines, with competent men in

charge to respond in every case of tire and thus be
the means of one or more additional safeguards to
1I1 who are there to assume the responsibility of

managing fire-department matters. This, I should
think, would be a good thing to do from the stand
point of economy for the companies themselves, to

say nothing about the protection it would affi

those who have to assume risk and danger. Gongs
connected with the lire department lines should be
in all such headquarters, and. if necessary, there
should be Iwo crews attached, lo relieve each oilier,

or else 10 sleep there regularly as firemen do anil

answer day and night.

Another suggestion is that rubber boots and rub-
ber gloves be furnished to the firemen, and insulated
pliers, which can easily and readily cut off wires in

I only suggest these as remedies
which arc the first lo be thought of in c.i-c of the

of the previous suggestions made.
The insulation on overhead wires very rapid!.

integrates through chemical conditions which
in the atmosphere, as well as exposures to heat _and

1. Abstract ot papal road before thelntornationalAsseeialion
of Fire Chiefs at Indianapolis, Angus! a-, 1001. Mo Mead is
superintendent ot die llureau ot Electricity atPitlsburg.

i iirough these conditions thi

always a variety of paths to the ground fi

caused by del ulation and especially
of rain or the existence of moi I conditi , which
always do exist in cases of large fires, so that it is

ary, as pn
have a switch arrangement at regular

In cli ould place, fil :gh munici-
pal control— under one head—of all municipal elec-
trical matters, backed up by a legi

compel compliance to reasonable suggc
mablc way.
mdly, I .••add compel all overhead wil
iced underground, especially clcctric-ligl

power v.ir., carrying .300 volts and over in thi

arts of all cities and town- and along all main
avenues leading to the outlying districts of thi

I would compel all feed wires to be placed under-
ground for railroad purposes, and, wherever the local
conditions warrant, to place the underground ti

system in use.

Next, ] would compel, in overhead construction,
all circuits to be run in parallel or side by sidi
at intervals of every two or three thousand feet lead
off to properly protected and covered double-pole
switch cutouts. That the voltage of every circuit be
marked upon each circuit and located at regular in-
tervals. Next, that these locations, as well as the
location of even circuit on each pole, be carefully
mapped and blue printed, and copies left at the fire
chief's headquarters and at the headquarters of the
municipal electrician; that the men be carefully
drilled as to the location of these cutouts and cir-
cuits, and in the proper method of handling the
same; that one or two men. competent electricians
be detailed to go to all fires; that the companies, both
lighting and railroad companies, be compelled to have
special wagons and outfits, controlled bv competent
men. placed at regular intervals through the business
parts and built-up sections of the city; that they have
gong attachments and all necessary- communication
features with the fire department proper; that they
answer every alarm, and that the men be compelled
to sleep at these several locations, or that a duplicate
force of competent men should be employed.

v.

r
/asonaDle Precautions to safety be furnished

each fireman by way of rubber boots and rubber
gloves, and insulated temporary tools to handle him-
self with, to be used in all cases of necessity

American Street Railway Association.
At the twentieth annual meeting of the Ameri-

can Street Railway association, which will be held
in Madison Square Garden, New York city on Oc-
tober oth, 10th and nth, the following subjects will
be discussed:

eaSt
t™kfaim2& A ReTiew of tbc Past and a Forc-

Tin, Adoption ot Electric Signals on Suburban and
Interurban Railways, Single or Double-track, and TbeirEconomy of Operation."

Power Plants
"° f St0r"Se Batteries as Auxiliaries to

3£e fub ";': the Operator and the Conipauv."

rirnni , ^st
„
Ma

Sner ""Vl
Mod *' ot Conducting the ReturnCircuit to the Power House.

"The American Street Hallway Association: The Pur-poses of Its Organization and the Benefits Accruing to

\Sn$53&3g\£g8&' of strect ItaUway l
'

r"'" r"~
"The Economics Resulting from the Use ot FourMotors Instead of Two on Double-motor Equlpni.-.
-the Best lorui of Car for City Service: A Considera-

tion of the Various Types of Car as to Size ,.r Car and

JJSvfhT'
t"' :: ' S

'

lnc,udlnK Bost T-V l'vs of Brakes
• 1'iacilcal Results Obtained from Three-phase Trans-mission and Rotary Transformers or Motorgen.

In Transmitting Power on Railway Lines"
Relations of Interurban and City Kailwnxs."
the Modern Power House, Including the Use ot CoolIng Towers for Condensing PurposesT"

A large exhibition of strcet-raihvav supplies will
be shown, as every available foot of space in Madi-
- 1 Square Garden has been taken for that purpose
Ihursday, October 101I1. has been set apart as a dav
tor the examination of the exhibits. No session of
iIk a ~

ill be held on that dav, so everyone
may have ample time in which to view the exhibits
On Friday evening. October nth. the annual banquet
will be held and at that time the officers-elect wil!
be installed.

The different passenger associations have granted
rates ot one fare and one-third for the round trip
on the certificate plan. The headquarters of the
association will be at the Murrav Hill Hotel

Site for the Standardization Bureau.
x

'

ling of the board of visitors of the Na-
tu ot Standards, which was held in V

ington on August 23d 1 lVaifa-
ble sites tor the erection of a building to be perma-
nently occupied by the bureau, it was dec';
accent the site offered in the northwestern suburbs

tsllingtoil, which fronts 050 feet on 1

Mill road and which is within so mini:
the li epartment. This site contains
eight acres of land an/

me of the finest locations in Washington for
•his pi - appropriati

5,000 lor the land. $100,000 for tl

tion ot a laboratory to cos; not :

I he plans for the buildings arc noi pared
in the office of the supervising architect While
the buildings for the bureau are bci-

offices will be in the C - ey building. The
work of the bureau is attracting much attei
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The Induction Motor and the Rotary Con-
verterand Their Relation to the

Transmission System.'

By Charles F. Scott.

Two important functions of an alternating-current
transmission system are the production of mechan-
ical power and the furnishing of direct current.

flie induction motor and the rotary converter have
become the usual means of transforming energy into

these forms. The wide extent to which they are
now used is a notable feature of recent electrical

progress. An examination of their behavior in serv-
ice, particularly in connection with other apparatus
which might be used for the same purposes, will in-

dicate the particular characteristics which have made
them so successful. Occasion will be taken also to

note some of the important inter-relations between
the various kinds of receiving apparatus and the
transmission circuit and the generators by which
they are supplied with current.

I.

—

The Induction Motor.

Power may be produced by the synchronous motor
or by the induction motor. A comparison between
the two motors may be made by placing in parallel

columns their respective characteristics in service

;

i. e.. those which concern the operation rather than
the design. An induction motor with a secondary
of the "squirrel-cage" type, started by applying a
low electromotive force to the primary, is taken
for comparison; the description will require modifi-
cation in some particulars if the secondary circuit

is provided with adjustable resistance. These dif-

ferences are of minor importance and do not affect

the general comparison.

Auxiliary Apparatus.

WESTERN ELECTRICIAN

SYNCHRONOUS MOTOR.
1. A starting motor; or, if

self-starting, some form
of resistance or trans-
former for reducing the
voltage.

2. An exciter, driven by
the motor or otherwise,
with circuits to switch-
board and motor.

3. Rheostats for exciter
and motor.

4. Instruments for indicat-
ing when field current is

properly adjusted.
5. Main switch and ex-
citer switches.

6. A friction clutch is re-
quired in many cases.

INDUCTION MOTOR.
1. A two-way main switch
with auto transformers
giving a low E. M. F.
for starting. This may
be located at any dis-
tance from motor.

2. No exciter is required.

3. No field rheostats are
required.

4. No instruments are re-
quired.

5. No exciter switches are
required.

6. No friction clutch is re-
quired, as the motor
starts its load.

Construction.
L. Armature winding.
!. Field winding with
many turns. Liable to
accident from "field dis-
charge" if exciting cur-
rent is suddenly broken;
or from high E. M. F. by
induction trom the arma-
ture if the field circuit
is ooen.

!. Collector rings and
brushes.

1. Primary winding.
2. Secondary short-circuit-

ed.

S tarting—Normal.
1. Motor is brought up to
. speed without load; if

starting motor is used,
the main motor must be
brought to proper speed
and "synchronized," if

self-starting, the starting
devices must be cut out
of circuit at proper time.

2. Exciter is made ready
for debverlng proper cur-
rent and the motor field
must be excited, adjust-
ments being made by
rheostats cntil instru-
ments give proper indi-
cation.

'.:. Load is thrown on by
friction clutch or other
means.

. Throw switch to start-
ing and then to running
position.

Starting—Abnormal.
1. If the se\ eral opera-
tions In starting be per-
formed improperly or In
wrong order injury may
result. it a starting
motor la used the syn-
chronizing may be at-
tempted at an Improper

jr phase; If the
motor in self-starting and
It I- connected to the cir-
cuit without the starting
ilovlced a large current
will flow which mav In-
duce a high B. M. l\ In
the field circuit; if the
field circuit be open a
high K. M. l\ may be
Induced in It at other
times also.

2. If a load having Inertia
be applied by ebmlnj* the
friction clutch too quick-
ly the motor may be
overloaded and stopped.

.';. jf motor stops owing to
failure of current supply,

self-starting
when the current re-
turns* An attendant Is

required for start-
ing.

1. The enly possible error
Is in starting with the
switch in the running
or full-voltage position,
which simply causes the
motor to exert a greater
torque and consume a
greater em-rent than Is
necessary.

2. The motor starts lis
own load and requires no
friction clutch.

i. The motor win stop if

the current Is cut on* at
the power house and
then start again when
the current i, supplied
to the circuit.

Starting and Maximum Running Torque.
L The torque of 1. The starting tore,

.- adjustable ond a
I times full-lond

r. Paper pre ooasl convention of
the American Insulate of Electrical Engineers, Buffalo
22, :yr..

quired for developing it.

The motor starts as an
induction motor, but in-
efficiently, as the de-
sign which is best for
synchronous running is
not good for starting.

;. The maximum torque
Is several times the full-
load torque, and occurs
at synchronous speed;
below this speed the
torque is very small; any
condition winch momen-
tarily lowers the speed
causes the motor to stop.

2. The maximum torque
is usually greater than
that of the synchronous
motor, but it occurs at
a reduced speed and
there Is a large torque
at lower speeds.

Speed.
1. The motor has a single
definite speed ; at other
speeds its torque is very
small and the current is
very large.

}.. lhe motor may be de-
signed for a practically
constant speed, with
large torque at lower
s peeds ; or for severa

I

definite speeds by chang-
ing the number of poles;
or for variable speed
work, such as is required
for cranes. elevators,
hoists and the like.

Current,

L. If there is useful start-
ing torque the current
required for producing it

is very great.

2. The running current de-
pends upon the wave
form. If the wave form
of the motor and of the
circuit differs, a cor-
rective current will fol-
low, which cannot be
eliminated by adjustment
of field excitation.

3. The running current de-
pends upon uniformity of
alternations of the cur-
rent, i. e., upon the uni-
formity of the speed of
the generator and other
synchronous motors. The
motors attempt to follow
the generator speed ex-
actly. If the latter pul-
sates, the motors pulsate
also; they vibrate about
a mean position, "hunt-
ing" or "pumping." One
motor pumping incites
others. The current is
iucreased even though
the conditions may still
be operative.

4. The running current de-
pends upon the relation
between the field current
(which is adjusted by the
attendant) and the E. M.
F. of the circuit. The
main current may be
made leading or lagging
or theoretically it may
be neither. The E. M. F.
of the circuit is an ele-
ment which is under the
partial control of the at-
tendants at every motor
as well as at the gen-
erator station.

L. Ihe starting current
may be made propor-
tional to the torque, and
is iy2 to 2% times th*t
required for the same
torque at high speed.

i. The running current js
practically independent
of the difference in wave
form, as it has no wave
form of its own.

j. The current is practi-
cally independent of fluc-
tuations in generator
speed, as there is a slip
between the synchronous
and the actual speed of
the motor.

4-. The current is not sub-
ject to any adjustments
which the motor attend-
ant can make, nor is the
I.. M. v, of the circuit
in any way under his
control.

Power Factor.

1. As the power factor is
the relation between ac-
tual current and energy-
current, it is dependent
upon wave form, hunting
and field current. Under
favorable conditions the
motor may have a high
power factor; under
many actual conditions
it may not; under some
conditions the highest at-
tainable power factor is
less than that of the in-
duction motor.

2. The current may be
lagging or leading, de-
pending upon the motor
field strength.

1. The power factor varies
with load, but is definite
and is practically inde-
pendent of wave form
and hunting.

2. The current to the
motor is always a lagging

Reaction Upon Generator and Circuit.

1. The motor impresses its
own wave form on the
circuit.

2. A motor may augment
the fluctuations in gen-
erator speed by the os-
cillation of Its own arma-
ture. One motor may in-
crease the disturbance In
the circuit so as to in-
terfere with other motors
which would not have
been seriously affected.

'',. As the current may be
either lagging or leading,
the drop In K. M. IT. In

the generator and be-
tween generator and mo-
tor may bi either more
or less than that which
could be caused l>y a non-
inductive load or by an
Induction motor.

l. If u short circuit oc-
curs In the transmission
system the motor acts as
d generator, which then -

by greatly Increases the
current and the Intensity
of i be Bhorl circuit,

r
>. it the clrcuH is opened,

* - i 1 li'-r by a switch, a cir-
cuit-breaker, a fuse or
the breaking of the line,
the motor speed falln, its

E, M. I''. la no longer in

phase with that or the
i h cull : the i wo are there-
by added, thus doubling
the normal B. M, B\ and
bringing Increased HtnilriH
on the Innubitlori and the
opening devices.

1. Ihe motor has no wave
form to impress upon the
circuit: its tendency is
tp smooth out irregulari-
ties in a wave which is
not a siEe wave.

2. The motor has a damn-
ing action upon fluctua-
tions In frequency; in
some cases a synchronous
motor which hunts may
run smoothly when an in-
duction motor is con-
nected to the same cir-
cuit.

3. The drop in K. M. P.
is always greater than
would be caused by non-
inductlve load.

•! I'" 1 mold]' does not
general.- , tunnt when
there l« a short-circuit.

'. The motor does not
generate E. M. K. when
it is disconnected from
the circuit.
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Causes Which May Accidentally Stop a Motor.
1. Momentary lowering of

E. M. F. caused by short-
circuit on the line, or by
accident at another mo-
tor, or by error in syn-
chronizing a generator, or
by the "switching over"
of the motor from one cir-
cuit to another, is apt to
cause the motor, particu-
larly if carrying load, to
fall from synchronism
and come to rest.

2. A heavy load, even mo-
mentary, may exceed the
limiting torque and cause
the motor to drop from
synchronism, even though
the load be removed im-
mediately. The connec-
tion between generator
and motor is rigid.

1. Momentary lowering of
E. M. F, causes momen-
tary decrease in speed.

2. An excessive load re-
ceives the stored energy
of the motor and of the
load Itself as the motor
falls; when the excess
load is removed the mo-
tor speed increases again.
The connection between
generator and motor is
elastic.

3. The motor readily fol-
lows changes in gen-
erator speed.

3. If the generator speed
suddenly increases, - a
motor carrying a load
having inertia may be
unable to increase - its
speed quickly without ex-
ceeding the limiting
torque, which will cause
the motor to stop.

Summary.
induction motorSYNCHRONOUS MOTOR.

1. The motor is an active
element in the system

;

it acts as a generator in
impressing its own wave
form, its E. M. F. and
its fluctuations upon the
circuit. These fluctua-
tions may be caused by
an intermittent load.

2. The motor is a sensitive
element in the system.
Its successful operation
is dependent upon a
proper relation between
the design of the motor
itself and of other ma-
chines connected with
the system. Its success-
ful operation also de-
pends upon the proper
adjustment and freedom
from speed fluctuation in
generators and other mo-
tors, it is liable to mo-
mentary variations from
normal conditions, such
as a sudden overload and
sudden increase of gen-
erator speed or a mo-
mentary fall in E. M. F.

3. The motor requires skill
and care on the part of
the attendant for start-
ing, for readjusting and
for keeping the various
brushes and auxiliary ap-
paratus in proper condi-
tion.

4. The power factor is
under the control of the
operator and the current
niay be made leading or
lagging. Instruments are
necessary in order that
proper adjustments may
he made by the attend-
ant.

1. The motor is a passive
element in the system.
Each motor attends to
its own work and does
not try to run the sys-
tem.

2. The motor is not sens-
itive to differences in the
design of other apparatus
operating on the same
system.

5. The motor and its op-
eration are complex and
involve many possibili-
ties of accident.

3. No experience and elec-
trical skill are required
of the attendant and
there is little or nothing
to get out of order either
through carelessness or
design.

4. The motor has a def-
inite power factor, de-
pending upon the load;
the out-of-phase current
does not vary greatly at
different loads. The
changing load, therefore
has comparatively little
effect upon the drop in
voltage, and in regular
service there is little lia-
bility that the motor will
disturb the E. M. F. of
the circuit.

5. The motor and its oper-
ation are simple and re-
liable.

The synchronous motor is obviously not suitable
tor general distribution of power, owing particularly
to its lack of starting torque, the skill required in
attendance and the liability of the motor to stop
if the conditions become abnormal. These objection-
able features, however, are of much less importance
when motors are installed in sub-stations or are of
sufficiently large size to justify an attendant.
The characteristic of the synchronous motor which

may be particularly advantageous is the fact that
the power factor of the current can be varied and
that the current may be made leading. In this way
the current required and the drop in the generator
and transmission circuit may be reduced. If the
motor is used on a circuit supplying induction mo-
tors the synchronous motor may be given a leading
current, thus neutralizing the lagging current to
other motors. The extra current taken by the syn-
chronous motor for this compensation necessitates
a larger size than would otherwise be required.
The characteristic of the induction motor which

is usually regarded as most unfavorable in compari-
son with the synchronous motor, is the fact that its
current is always a lagging current. In a compari-
son with synchronous motors only large sizes should
be included, as synchronous motors of small size
are not to be seriously considered in practical work.
The induction motors of large size have relatively
high power factors, i. e., the out-of-phase current is
small. Moreover, this current is definite in kind
and nearly constant for different loads, so that it

is a definite and constant element which may be
provided for. It may therefore create less disturb-
ance on the system than the out-of-phase current
of the synchronous motor, which is either lagging or
leading, large or small, depending upon the intelli-
gence and care of the attendant and upon oilier
conditions. In one case the voltage of the system
is under the control of the attendant in the power
house and the lagging current to induction motors
which are running with either constant or varying
load is practically constant. On the other hand,
when synchronous motors are used, the voltage of
the system is dependent upon all the motors, and un-
certain Or disastrous results arc liable to be caused
by adjustments by Ihc various motor attendants.
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In many cases it is far better to provide the gen-
erators and circuits suitable for supplying the lag

ging current required by induction motors, ratljcr

than to attempt to gain the theoretical advantages
attending the use of synchronous motors, as the

securing of these advantages requires that so many
conditions be favorable. At best, the synchronou
motor is less satisfactory to operate and is far more
sensitive to abnormal or emergency conditions than

the induction motor.
The foregoing considerations will indicate why it

is that the induction motor lias taken such a leading

place, while the synchronous motor has been less

favored and is now rarely considered seriously as a

competitor uf the induction motor except in large

sizes.

II.

—

The Rotary Converter.

The rotary converter is in its relation to the trans-

mission system essentially a synchronous motor. The
Eoregoing characteristics of the synchronous motor,

except those which involve a load upon the motor,

apply also to the rotary converter. The starting,

however, is somewhat simpler, as there is no load

in accelerate except the armature. No separate ex-

citer is necessary, as the converter can furnish its

own direct current for exciting. A converter may be

compound-wound, so that as it is loaded the in-

creased excitation changes the out-of-phase current

in such a way as to compound the voltage, thus over-

. coming the drop which would otherwise occur in

generator and transmission circuits; whereas, the syn-

chronous motor would cause a falling off in voltage,

rile rotary converter is usually used in units of

considerable size placed in sub-stations having skilled

attendants. For these reasons the operation of ro-

tary converters docs not involve so many difficulties

as that of synchronous motors.
I Mr. let current is obtained from alternating circuits,

either by the rotary converter or a motor-generator,

in which either a synchronous or an induction motor
is employed.
The rotary converter has the advantage over the

motor-generator in point of cost, there being but
one machine instead of two, in point of efficiency,

there being the loss in one machine instead of two
and in its effect upon the voltage of the transmission

system, as it may be compounded to overcome the

drop which would otherwise occur in generator and
transmission circuit. On the other hand, the electro-

motive force of the direct current delivered by the

converter depends upon the electromotive force re-

ceived ; wheras, the electromotive force of a mo-
tor -driven generator is independent of the electromo-

tive force of the supply circuit, and may be adjusted

or compounded, as may be desired. It is found in

practice, however, that the voltage delivered by a
rotary converter can be satisfactorily adjusted and
controlled by regulating devices or by compound-
ing, so that usually the close relation between the

electromotive forces at the two ends of the con-
verter is not disadvantageous, provided the electro-

motive force of the supply circuit is reasonably con-

stant.

This statement applies to those cases in which a

practically constant voltage is desired. There are, of

course, special cases in which the voltage is to be
adjusted over a very wide range or where for other

reasons the motor-generator is to be preferred.

A motor-generator employing a synchronous mo-
tor does not seem to possess any essential advan-
tage over the converter, except in some cases where
the independent control of the direct-current voltage

is desired. The use of the synchronous motor does
not remove the objections to the rotary converter,

which are based on the fact that it is a synchronous
machine.

A motor-generator employing an induction motor
has the advantage of employing induction instead

of synchronous apparatus, thereby securing many of

the advantages set forth in the comparison between
synchronous and induction motors. Circuits which
arc supplied by generators in which the speed has a

rapid and periodic fluctuation, or in which for any
other reason the use of a synchronous machine is

impracticable or undesirable, may nevertheless op-

erate an induction motor driving a generator with

full satisfaction. The various characteristics of the

induction motor under emergency conditions, such

as sudden overload, momentary interruption or low-

ering of the voltage of the supply circuit, may cause

little or no inconvenience if the induction motor
is used, whereas, it might cause serious interruption

to a rotary converter or a synchronously driven gen-

erator. The induction motor driving a generator

is also to be preferred where uniis are quite small

and the attendance is unskilled. The rotary con-

verter, like the synchronous motor is inismlcd for

general distribution in small units.

The foregoing statements and comparisons in-

volving the rotary converter doubtless comprise the

principal reasons why this apparatus is being so

widely adapted and is in such general use. To in-

dicate the wide use of this apparatus il may he stated

that the Westinghouse Electric and Manufacturing
company, with which I am connected, has sold over

400 rotary converters. Of this number 30 per cent,

arc for a' frequency of 60 cycles or more. The ag-

gregate output is over 165,000 kilowatts.

Most of this apparatus is now installed and is

ii. successful operation. In fact, the difficulties in

connection with the installing and operation of ro-

tary converters on circuits which are suited for

them are trivial, and do not materially differ in

amount from those which may he expected to occur

in connection with other kinds of apparatus.

I he very wide use of the induction motor and
the rotary converter is an established fact, and it

1 believed thai many of the rci a for their selec-
tion in prcfci to other kind, of apparatus have
bei 11 el 1 .nh in the foregoing ii"'

III.

—

The Alternator.
Many of the specific relations between the in-

duction motor and the rotary converter and the
supply system have been indicated. There i

viously a close relation between the alternator and
il" apparatus which it supplies. The condition
radically different from those involved in in. and.
cent lighting. An alternator which may be quite
satisfactory for lighting purposes may he highly in-
adequate for successfully supplying current for
either induction motors or rotary converters.
For supplying current to induction motors an al-

ternator should have good inherent regulation. The
lagging current taken by induction motors requires
a greater increase in field current for maintaining a
given voltage than is required when the load is non-
inductive. In order that the field current may not
be excessive, the generator should be properly pro-
portioned to have close regulation. The adjustment
of the field current by external devices is not a

wholly satisfactory substitute for close inherent reg-
ulation. Suddenly changing loads or to the throw-
ing on or off of motors causes fluctuations in volt-
age, as the external devices cannot act quickly
enough to prevent the disturbance. The necessity
of good inherent regulation is all the more necessary
where the motors are large in proportion to the
size of the generator and where loads arc fluctuating.

For the operation of rotary converters the gen-
erator speed should be uniform. Engines which are
sufficiently uniform in angular velocity to enable
generators to run successfully in multiple may, never-
theless, be unsuited for operating rotary converters
or synchronous motors. It is preferable also that
generators for operating rotary converters should
have good inherent regulation, not only in order that
the electromotive force may be maintained at heavy
loads, but also for the purpose of holding the con-
verter rigidly in synchronism. If the alternating
field is comparatively weak, as is usual in poorly
regulating machines, there may be a shifting of the
magnetic field back and forth with different arma-
ture currents, quite similar to the shifting of lead

in direct-current machines. It is obvious that if the
effective position of the field poles may shift back
and forth, that this shifting is comparable with fluc-

tuations in generator speed, and becomes a source
of unsteadiness in the system which may contribute
to the "hunting" of rotary converters. This shifting

may occur also in a machine having a strong field

if a large proportion of the magnetizing force is ab-

sorbed in the iron of the field magnet, i. e., a ma-
chine with a saturated field. Such a machine may
have good electromorive-force regulation, and still

be of an inferior type for the driving of synchronous
machinery.

It follows, therefore, that a generator which is to

supply induction motors or rotary converters should

be selected with reference to the service which it is

to supply. In some cases unsatisfactory results have
been obtained in the use of motors or converters,

duplicates of those which have given full satisfac-

tion elsewhere. The trouble has been located in

fluctuating speed or in the characteristics of the

alternator supplying the current.

A transmission system must be considered as a

New C. I. Panel Board.

'the new C. 1

panel board, illustrated in the ac.

ICt departure from pr-

and i-. claimed to repp
ii. this class of work. The board

building, have already been equipped with tl

panel, which, it is said, has not only n
unqualified endorsement of many prominent
suiting electrical engineer., but has equally

elf to the wiring conir;

installed it. In Fig. 1 is shown a -ix-

board for a two-wire main.
One of the distinctive features of the new panel

FIG. I. NEW G. I. PANEL BOARD.—TWO-WIRE, SIX-

CIRCUIT BOARD.

is the circuit control. The circuits are controlled by
a carrier which embodies all the functions of a knife
switch, a removable fuse-holder and an enclosed
fuse.

To use the carrier as a switch, it is merely pulled
out by means of the ring handle at the top when it

opens the circuit. To close the circuit the carrier

is merely pushed in again. The mechanical means
for effecting these operations are very simple. The
hands of the operator cannot touch any live part
when the carrier is operated as a switch, thus ren-
dering it entirely safe. To renew a fuse, the car-

rier is removed by simply taking out a screw mak-
ing a removable fuse-holder which can be re-

fused in the most convenient position, namely, away
from the panel. Thus the risk of short circuits or

any other trouble by having a screw driver near the

NEW G. I. PANEL BOARH, COHB1NBD SWITCH AND ENCLOSED Fl/SB CAKKIK*

nun. .111. 1 the interrelation between the alternator
and the apparatus to which it supplies power must
be fully considered.

The theoretical arguments which are occasionally
urged against the alternating system, the induction
in. .ior ;m.l the rotary converter find their most
.11 answet in the plants which arc now in

tii 'ii and in their record 1 >f service.

The induction motor and the rotary converter
represent the survival of the fittest, and con-

firm the indgmcnl of those engineers who have con-
sistently and persistently advocated then- use.

An electric railway is contemplated between the
of I l.uleyville and 1 lartshoi nc. Ark.

metal parts, or having the operator handle any of

the live metal parts is entirely eliminated.
The carrier, when used as a switch for opening

or closing blanch circuits is. by reason of its

chanical construction, a quick-break switch on both
the making and breaking of the circuit, as well as
double break.

The fuses used are the plain standard link

type, but by being enclosed in these carriers
are endowed with all the advantages of the .i

type of fuse, without the higher Co-: of the latter.

"I be mechanical construction of the panel board
rmbodi v of design and an arrangement
of parts which results in a very neat appearance.
The contacts arc liberal in surface and make

;
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fit. All parts are readily accessible yet free from
exposure to injury. As the fuse is ruptured under

cover of the carrier, the panel is always free from
the marred and unsightly appearance of the ordinary

type of panel board. All parts being made by ma-
chinery are readily interchangeable and can be re-

moved from the face of the panel while ill position.

The panel is said to occupy less space for an equal

number of circuits than any other type, being only

one-half the width and no longer.

As will be seen in Fig. I, each fuse-carrier is

designed to receive a directory card on which can

be written, under appropriately printed headings,

the number of outlets, lights, location and size of

wire, amperes and volts. This information, labeled

as it is directly at the point of circuit where the

circuit is controlled is more convenient than the

present method of placing directory frames on the

doors of the panel boxes.
The panel can be supplied with a main switch or a

main branch switch of any capacity, constructed on
the same general design as the branch circuit-carriers.

The carriers are designed for a minimum capacity of

10 amperes and 125 volts, and the main-feed bus-bars

are figured to carry six amperes per circuit.

In Fig. 2 is shown the combined switch and en-

closed fuse-carrier, which is used to build up these

panels for any number of circuits. The units are

mounted in a row, the inside terminals being con-

nected together by either a copper strip or wire.

The illustration shows a special form of inside

terminal made for readilv attaching the flat copper
strips or wire forming the feeding bus-bars of the

panej. This unit circuit can also be used as a two-
pole single-throw quick-break, double-break fused
switch of IO-ampere capacity in place of an ordinary

knife or snap switch.

This new tyoe of panel board is manufactured by
the General Incandescent Arc Light company of

New York city.

in such plants in winter, and in summer can be
turned into the outside air instead of discharging
into the room and raising it to a temperature un-
comfortable to the workmen and detrimental to both
transformers and rotary converters, as a high room
temperature decreases the chance for radiation.

Both supply and exhaust-air ducts are run the
length of the transformer room from a fan blower
near the center. Each transformer is mounted on a
sub-base, divided into two parts by a partition. The
inlet main is piped to one chamber, the exhaust main
to the other. The air passes up through one-half
of the transformer and down through the other half

to the exhaust chamber. The inlet duct for the II

transformers located on one side of a blower is 29M;
by 20 inches. The wires are all taken out from
below and no wires appear above the transformer.
They pass out of the air ducts through bushings
filled with pitch compound, to prevent leakage of
air.

In this plant the rotaries are started from each
other by belting one to another by tight and loose
pulleys, one of the rotaries being first started by
belt from a small induction motor.
To give the armatures of the rotaries end play,

they"have all been equipped with electromagnets, act-

ing on one end of the shaft. The circuit through
all these is closed at intervals of three or four sec-

onds by a make-and-break device, consisting of a

pair of carbon contacts, a solenoid and a dash-pot.

New Transformers for the Castner
Works at Niagara Falls.

The Castner Electrolytic Alkali company of Ni-
agara Falls has just installed 22 100-kilowatt trans-

NEW TRANSFORMERS FOR THE CASTNER WORKS AT N

formers, which were furnished by the Wagner Elec-
. trie Manufacturing company. The two features of
special interest about this installation are the

provisions for discharging the air from the trans-

former air blast into the outside air through an
exhaust duct, and the wide variation in voltage that

is obtainable from the secondary circuits. The
transformers are used to supply a set of II 400-

kilowatt Westinghouse rotary converters. As these

rotaries are used on electrolytic work and require

a considerable variation in voltage, the transform-
ers had to be provided with regulating heads, or

a number of primary terminals for cutting in or

out part of the primary so as to vary the secondary
voltage.

The primary voltage is constant at 2,200 volts, and
the secondary voltage must be varied by increasing

rcasing the number of turns on the primary
to give a second;: of from 148 to 181 volts,

this, a regulator dial having 14 steps is used.

revolution of the contact arm around the dial

out coils enough to increase the voltage only
:' the maximum 33 volts. When that has been

ill further increased by mov-
ing the regulator arm around to its original po i

tion with no coils cut out, and cutting out nn equiv-

alent number of turns on another part of the pri-

mary' co ''- 'I*nc regulator arm then can be moved
:' the balance of the primary rcg-

•j coils and ondary to its max-
imum of ; lating dials, rotary

formers am; 1 the plant are of

inghouse main
T1ie=e 22 Wat': nave air bis

'

tion. introduced of dis

an exhaust duct :

through the tr;-;

haust air can be used to heat the room as usual

Wave Motors and Their Uses.

By George E. Walsh.

The United States Lighthouse Board has under

way a series of experiments to ascertain the actual

value of the waves for generating power for light,

heat and electrical energy for various useful pur-

poses. This has long been a favorite dream of those

interested in the generation of power. Not even the

harnessing of Niagara and river currents has ever

held forth quite such alluring prospects as that of

converting the ocean's waves into electrical power
to be distributed along the coast. There has been a

good deal of visionary promising and
dreaming in connection with the

question and not a little unwarranted
newspaper notoriety which made the

subject for a time unpleasantly

foolish. No doubt, many cranks saw
fortunes in harnessing the waves, and
they forthwith proclaimed that they

had an invention in mind which

would solve the problem.

There have been as many wave
motors described and invented as

there are inventions of any other

kind, but, singularly, nearly all of

these have failed to come up to the

requirements expected. The trouble

has been that too much was expected

of the motors, and the difficulties

of the problem were not thoroughly

understood. Wave power is not con-

stant as that of a river current, or

even approximately so as the tides

of our bays and salt-water rivers.

On the contrary, they are as uncer-

tain as it is possible to conceive of

any natural movement of water. A
motor consequently constructed to receive its energy

from the waves would have to be built so powerfully

that it could withstand the fiercest waves and storms

that beat upon our coast. How tremendously power-

ful such waves are at times can be understood when

it is remembered that they dash immense ships upon

the rocks and reefs, and tear loose from their moor-

ings lightships and beacons. If this power could be

measured and stored up we would soon have suffi-

cient energy at our command to operate railroads

and factories without trouble. One of our summer

storms, which sweeps up from the West Indies

nearly every August or September, creates enough

energy in the waves to supply power for the whole

United States for an indefinite period. Indeed, our

winter ocean is a scene of almost constant wave mo-

tion powerful enough to generate electrical energy

sufficient for all industrial purposes.

But the question has always been how to harness

and store this immense waste energy. Is it possible

for any machine of man to gather and store even

a minute fraction of it? Unquestionably, the waves

will in time become important sources of electrical

generation, but the development of the subject is

something that proceeds slowly. There are to-day

more than a score of wave motors in actual experi-

mental use on our Atlantic and Pacific coasts. Most

of them arc intended to utilize the power of the

waves for developing electrical energy, but some

have a simpler ambition, bring constructed to per-

form ordinary pumping of water during the period

'J greal wave motion. One in Avalon Bay, Cat, is

built for the purpose of striking or ringing a fog

bell in the harbor during dense fogs on the coast, and
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to pump water into a huge reservoir for street water-
ing. This motor is simple in construction, and has
a purpose intensely practical and successful. It has
succeeded in a small way in utilizing some of the

waste energy of the ocean.

Off Providence there has been in use for several

years, off and on, a wave and tide motor, constructed

originally to utilize the power of the ocean's waves,

and later for the tides. At the point of construc-

tion the rise and fall of the tides is considerable,

and the inflow and outflow is so great at the place

of the motor that a tremendous power is exerted.

The success of this motor has been sufficient to

warrant the construction of others, which may pos-

sibly enter the field of supplying electrical energy

to railroads and plants.

But the government, in a quiet way, has probably

made as thorough a test pf the question in utilizing

wave motion as any private organization. To the

lighthouse department the use of the waves is an

important factor for economy. In the last few years
new lighthouses, beacons and buoys have been built

in considerable numbers until our Atlantic coast is

one of the best lighted in the world. But not sat-

isfied with that, every effort is being made to

buoy the harbors and dangerous places, so that

risk to navigation will be reduced to a minimum.
The bell buoy operated by the waves has long been
familiar to those who sail along the coast. This, in

its utter simplicity, shows in the clearest manner
possible how the power of the waves can be utilized.

The constant ringing of the bell is assured on shoals

and off reefs where, even in calm and foggy weather,
the waves are moderately high and active. The next
step in the development was the whistling buoy and
then the wave-operated siren. The power of the
waves, in both of these inventions, is used to force
air through the whistle and thus produce the mourn-
ful sound which greets ocean passengers off our
coast. In stormy weather the siren can be heard
above the roaring of the waves or the whistling of
the wind. Navigators know so well these mournful
sounds that they give them ample room anywhere
along the coast. They have proved successful warn-
ings at dangerous points where nothing else could
be constructed to answer the purpose.

In this way the government has utilized the wave
power most successfully, and, encouraged by these

early and later experiments, efforts have been made
to construct inventions that would convert the power
of the sea into electrical energy. Here is one of the

most interesting departures yet attempted in buoying
our bays and harbors and in lighting the coast.

With the adoption of gas and electricity for buoy
and lighthouse lighting, the government has at-

tempted to reduce the cost to the lowest possible

minimum. Most of the lighthouses and buoys are

situated where wave motion is constant enough to

exert power sufficient to generate all the electricity

needed for lighting.

There .have been several experimental motors built

along the coast by government experts, and by pri-

vate inventors, anxious to sell their patents to the

Lighthouse Department. These motors aim merely
to collect sufficient power to generate a small current.

In the case of buoy lighting there is a small motor,
which is attached to the floating buoy, and which
derives its motive power entirely from the waves.
The plan is to connect a series of such electric buoys
by wires with the nearest lighthouse, so that the

keeper of the latter can turn on the light at night-

time along the whole circuit. Where the small mo-
tor is attached to a single buoy, the light is supposed
to burn all the time, night and day, but as the en-

ergy of the waves costs nothing, the waste of the

light in the daytime is of no consideration.

Should the present wave motors of this class prove

successful, the Lighthouse Department will probably

adopt electricity for buoy lighting all along our
coast. The Lighthouse Department is also gradually

working toward a general equipment of the light-

houses with electricity.

On a more ambitious scale there are several styles

of wave motors designed to light the big lamps in

the revolving and stationary lighthouses. The prob-

lem here grows more intricate and difficult. Few
of the lighthouses are situated right out into the

ocean, but are built back upon the beaches. In order

to utilize wave power, the motors must be built

out some distance from the shore and connected with

the lighthouse on land. There is one form of wave
motor which is intended to do this by means of wires,

and some success with it has been obtained.

But great difficulties are presented in nearly all

of these experiments. Indeed, it is felt that if a

good wave motor is ever invented it will be necessary

I'/ adapl 'rich one to each lighthouse. The condi-

tions of the sea around each lighthouse are so dif-

ferent from those which surround another that no

single type could be possibly made for all. A con-
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slant, steady wave motion without breakers can be

depi nded upon in some localities, and there the prob-

lem offers the least difficulties to overcome; but such

places may be the scene of wild furious storms where

the danger would be great of washing away the

whole electric plant. In a few localities, where im-

port ant lighthouses are constructed, there would be

a lack of sufficient wave motion, except in stormy

weather, to produce power enough to generate elec-

11 inly for lighting. Again, rocks and shoals pro-

duce such short or long waves that ordinary motors

would hardly be able to work successfully in them.

Thus it is essential that various types be employed

along the coast, and the Lighthouse Department thor-

oughly accepts this condition.

Experiments have been conducted for several years

with small electric plants for lighting the important

lights along the coast, but these have always been

operated by gasoline or steam engines for generating

the electricity. As it is necessary to have some sort

of motive power to turn the machinery of the revolv-

ing lights, it is believed that an electric plant, for

both power and light, will eventually prove the most

satisfactory in every way. But if the government

can discover some method of utilizing the wave

power of the ocean for electric generation, the whole

system of beacons, buoys and lighthouses will be

revolutionized. Meanwhile it is a subject full of in-

terest and promise to inventors who have mastered

the details of this branch of electric development.
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I" the company which was organized in 1898 to

build a line from Randolph to Stoughton and Easton,

Mass.
The Worcester Consolidated Street Railway com-

pany has petitioned the Massachusetts Railroad Com-
missioners for permission further to increase its cap-

ital slock. On August 21st the stockholders voted an
increase (if $500,000, that amount being required for

the purchase of new equipment and real estate, and
the extension of the road.

The electrical display caused by the breaking of a

trolley wire on the Boston elevated road in Charles-

town, Monday, so frightened two women passengers

that it was necessary to send them home in carriages.

They insisted that they had received electric shocks,

but the company's employes disproved this.

The annual outing of the Massachusetts Street

Railway association was held at Fitchburg last week.
Dinner was served at Whalom to 75 members and
guests, and after dinner the party attended the per-

formance at the Whalom Theater.
The company building the interstate electric rail-

way between Danbury, Conn., and Golden's Bridge.

N. Y„ has issued stock amounting to $300,000, and
bonds amounting to $200,000. The promoters state

that the above-mentioned section of the road, cover-

ing about 17 miles, will be opened for traffic by De-
cember 1st. The delays resulting from the high
prices for rights-of-way have been practically over-

come and a large force of laborers is at work. B.

'57

Northwestern Notations.

CORRESPONDENCE.

New York Notes.

New York, August 31.—The entire telephone sys-

tem of the Bedford avenue police station was
burned out last Saturday evening through the cross-

ing of a comparatively high-potential circuit with

the lines of the exchange. The operator at the

telephone desk received a severe shock.

President Greatsinger of the Brooklyn Rapid
Transit company, has decided to equip the various

lines of the company with derailing switches at sig-

nal stations. This plan was suggested by the Board
of State Railroad Commissioners at its meeting, held

at Albany last Saturday. The switches will be used

as an additional safeguard for the prevention of

collisions.

Electric cars were run from the Sixth and Eighth

avenue lines to the Cortlandt street ferry for the

first time on August 25th, the system being put

in operation at six o'clock. President Vreeland of

the Metropolitan Street Railway company plans to

do away with the horse cars to the ferries by run-

ning branch lines from the main lines of the system.

Between 50 and 75 old-fashioned closed cars are

going to be given away by the Brooklyn Rapid
Transit company to persons who can use them.

The cars are about 30 feet long and are in perfect

order, with the exception of the wheels and trucks,

which have been removed.
A plan has been prepared which is designed to

cTo away with the smoke and gas nuisance in the

Park avenue tunnel, through which more than 500

New York Central trains are hauled every day by

steam locomotives. As the tunnel is now operated,

two tracks extend through the central section, and
on each side of this section is a dark tunnel ac-

commodating a single track. These side tunnels are

ventilated only by side openings into the central

section. It is the purpose of the plan to devote the

side tunnels to suburban traffic, which will be op-

erated entirely by electric power. The framers of

the plan contend, however, that the through trains

must be drawn by locomotives. A plan to lower

the grade of the side tunnels, so as to form an

underground loop passing into and across the

Grand Central station below the main tracks, is

also proposed, the contention being made that such

a plan would greatly simplify the handling of the

enormous suburban traffic. The estimated cost of

the proposed changes is between $6,000,000 and

$7,000,000. M. L. G.

New England News.

Boston, August 30.—The damages asked in suits

against the Boston Elevated Railway company, due

to the L road, now aggregate $929,000. The company
opened the Atlantic Avenue line for public travel,

hist week. Trains are run at intervals of six minutes.

The incorporators of the Watertown and Litchfield

Tramway company will soon meet for organization.

The company proposes to build an electric railway

which will practically cover Litchfield County. Con-
necticut. It is understood that New York and
Springfield (Mass.) capitalists are willing to finance

the enterprise.

Upon the application of Dominick Giancola. Will-

iam Odlin has been appointed receiver of the

Stoughton and Randolph Street Railway company,
by Judge Colt of tin- United Slates Circuit Court.

Giancola's claim against the company is for board-
ing and lodging employes and for money advanced,
and it amounts to $3,073. It is alleged. that the com-
pany's floating indebtedness amounts to over $130,-

000, and that the company has not sufficient funds to

operate the road. The Stoughton authorities have
been asked to revoke the permit granting locations

From the Buckeye State.

Columbus, Ohio, August 31.—It is reported on
what seems the best authority that the Everett-

Moore syndicate has purchased the roads about
Windsor, Canada, through J. C. Hutchins, vice-presi-

dent of the Detroit United Railway company, these
properties consist of the Windsor, Sandwich and
VValkerville electric railway, the South Essex Rail-

way company and the Windsor City Railway com-
pany. There is about 15 miles of railway in opera-

tion, and the companies have right-of-way and plans

for much more. According to Mr. Everett the roads
will be operated with the Detroit roads and power
will be furnished from the Detroit side of the river

by means of a large cable stretched across the stream.

There are indications that the Mendelbaum-Pome-
roy syndicate will continue its line, the Cleveland,
Elyria and Western, to Toledo in order to compete
with the Lake Shore. The council of Norwalk has
granted a franchise and the road will be completed
between Oberlin and Norwalk as rapidly as possible.

Track laying will be begun at Berlin Heights on
Monday. The road is graded from there to Oberlin.

The same people own the Western Ohio Traction
company, which is being pushed as rapidly as possi-

ble. The Cleveland, Ashland and Mansfield is also

a portion of the property in which they are inter-

ested. Contracts for 109 miles of track have just

been awarded at a cost of $448,000, so there are in-

dications that all these roads are to be pushed.
These roads will connect with the proposed Cincin-

nati and Toledo line, which will be operated, it is

said, in conjunction with them.
Thomas L. Childs of Akron has made application

for a lease of the bank of the Ohio canal from Sum-
mit County into Cleveland for the purpose of con-

structing a road on it. He states that he may mod-
ify the application before it is passed upon and ask
for a lease on the entire distance from Columbus to

Cleveland.
The contractors have begun work on the canal-

bank line of the Miami and Erie Transportation com-
pany. It will be but a short time until the roadbed
will be ready for ties and rails. The rails will be

75-pound steel and the tracks will be made standard

gauge. Several motor cars have been ordered.

They will be seven feet and 10 inches long and five

feet and a half from floor to roof. They will be

finished something like freight cars, no attempt being

made toward handsome workmanship. The motors
will be 150 horsepower, sufficient, it is said, to propel

10 or more heavy canal boats at a speed of 10 miles

per hour. The current will be furnished by the Edi-

son plant at Cincinnati, and there will be a number of

substations along the way.
The stockholders of the Toledo, Columbus. Spring-

field and Cincinnati Railway company have voted to

increase the capital stock from $100,000 to $5,000,000.

and to authorize an issue of $2,500,000 in bonds. This

company has purchased the Lima, Lewislon and Belle-

fontaine road, through which it has secured some
valuable franchises at Bellefontaine and in that por-

[»ni of the country. It is also stated that a portion

of the road from Lima to Westminster will be pm in

operation soon, the Western Ohio Railway company
furnishing the power at St, Marys.
The Columbus. Marion, Tiffin and Toledo Rail-

wav company of Marion has been incorporated by

F. E. Barlow, G. W. Kemp, C E, Sawyer. H V\

Lane and W. li. Harding. The plan is to build an

electric line from Marion to Tiffin.

The Conneaut and Southern Railway company has

been incorporated with a capital stock of $10,000.

The incorporators are George J. Chapman, C
W. Smith, George U. Cleveland, G M. Brown and

George B, Watson. The company proposes to build

a road from Conneaut to Kingsville,

Improvements to the amount >'i $40,000 will be

made on the Cleveland and Chagrin Falls, and the

Cleveland. Chagrin Falls and Eastern lines. The
roads will he Straightened and heavier trolley wire

will be put up on the Brst-named, as ii is expected
to form the connecting link between Warren and
Cleveland. O. M. C.

Minneapolis, .Minn., August 31.—
"

company is rapidly installing

plant on the Madison River n«

to have it completed and in

fall. Surveys arc completed for 60 mil
10 Butte, where the power will be deliv
large industries located thcr-

will produce 3,000 hor
Business men 01' Mankalo. Minn., r.r

way, and means of securing an electric
way from that city to the lake

the vicinity. Funds are being raise-i

vey made and Engineer Burch of Minneapolis will
be engaged to do the work.
The Postal Telegraph-cable company is I

a telegraph line between Helena and Grca-
Mont.
A. W. Zahm, general manager of the Public Serv-

ice company of St. Cloud, Minn., ba-

in charge of the electric-lighting plant for the Slate-
Fair Grounds, between St. Paul and Minneapolis.
There will be 250 arc lights on the grounds.
An explosion wrecked the plant of the Warfield

Electric company at Bemidji, Minn., and destroyed
about $3,000 worth of property. I he larger dynamo
was destroyed. A short-circuit in the dynamo caused
the explosion and the 80-inch flywheel flew into a
thousand pieces. An extra engine aiid dynamo will
be used until a new dynamo can be secured.
The Minneapolis General Electric company has

finally gained control of the property of the inter-
national Electric company, through a quit-claim deed
from C. F. Weed. The purchaser has been gradu-
ally buying up the bonds of the International for
several years past and secured a controlling interest
in the stock when the property was bid in by Mr.
Weed on July 29th.

Professor George D. Shepardson of the University
of Minnesota, Minneapolis, has returned from a trip
to the Pan-American Exposition at Buffalo, where
he went as a member of the jury of awards relative
to transportation. He also spent a great deal of
time studying the subject of equipping the new-
electrical laboratory now in process of erection at
the university. He decided that each dynamo should
have its own source of power to enable independent
experimenting without disturbing the other dynamos.
About $10,000 will be spent in furnishing the new
laboratory, which will be completed about January
ist. An additional $10,000 will be spent in the be-
ginning of an electric-lighting plant for the uni-
versity.

It is announced that the construction of the Osh-
kosh, Omro and Berlin electric railway will be
started soon. Eastern capitalists are behind the
plan and will push the work. A right-of-way has
been secured between Omro and Algoma, Wis., and
it is understood there will be no difficulty in getting
a franchise in Oshkosh. The terminus is to be at

Omro for the present, but the company expects to
build to Berlin next year. Freight and express are
to be taken in addition to passenger traffic

The Missouri River Water and Electric Power
company will proceed to construct a second dam
across the Missouri River near Helena, Mont., at

Stubb's Ferry, and to transmit the power to Butte, by
a pole line. Already the expenditure of $100,000 has
been authorized for the heavy copper wire for the

pole line. The wire will have a capacity of 20,000
horsepower instead of 10,000, as originally planned.
The pole line to Butte is to be completed bj

vember 1st. After that time all excess power be-

yond what is needed at Helena will be sent to Butte
for the mines and smelters there.

The interurban electric line between Two K
and Manitowoc. Wis., is approaching completion.
The Manitowoc and Northern Traction company,
which is building it, promises that it shall be the

beginning of an extensive railway system into the

country north from Two Rivers. A franc!; -

already been obtained for a line through Misl

and Cooperstown. The plan is to extend the line-

to Green Bay.

Colonel W. H. Chase of Atlanta. Ga
esled in the construction of an electric-car system for

Sioux Falls. S. D. He represents an eastern syndi-

cate.

The Madison Power company Mont.,
is an applicant at Butte. Mont., for a franc'

furnish electric power. The company is

pleting a waterpower dam at Norn's and will

lie in the market with electric poi

Henry M. Bowen, a former empl Owa-
tonna Electric company of Owatonna, '

a franchise there for a second el plant.

He claims 10 have arranged for tit

cut OlC

present prices 25 to 30 per cent.

Contract has been awarded for tin

of an electric-lighting plant at Grand R

for the new waterpower plant.

John F. Mager has a francllif

lighting plant at Walhalla. X. D R.

Information from Indiana.

Indianapolis. Ind.. September 2.—Tl

Electric Light company, with a c.i;

the People's Elect!

pany of icld (capital, > -

porte Count}' Electric company. wi

of $160,000, filed articles of ill

with the secretary of state
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proposes to furnish light, power and heat to Laporte
and Michigan City.

The Town Trustees of Windfall have approved
the estimates for an electric-light and waterworks
plant and will advertise for bids soon.

Chief Barrett of the Indianapolis Fire Depart-

ment has asked the Board of Safety to recommend
to the council the passage of an ordinance requiring

interurban cars while in the city to do away with

their large headlights. The lights are dangerous, he

says, blinding horses and drivers so that obstruc-

tions cannot be seen. A former ordinance of this

kind was vetoed by the mayor on the promise that

the lights would be masked or shaded, but the fire

chief says the promise was not kept.

Franchises for interurban electric railways to con-

struct and operate electric lines through the streets

of the following cities were granted last week: At
Auburn to the Garrett, Auburn and Northern Elec-

tric Railway company, at Portland to the Eastern

Indiana Traction company, of which Petei Schwab
of Hamilton, Ohio, is president; at Danville to the

Indianapolis, Danville and Western Traction com-
pany; at Mooresville. to the Indianapolis and Mar-
tinsville Rapid Transit company and at Wabash, at

a special midnight meeting of the council, to the

Fort Wayne and Southwestern Traction company
and the Wabash and Rochester Railway company.

Each of the franchises are for 50 years.

The following electric-railway rights-of-way were

obtained or completed during the week: The right-

of-way to connect Indianapolis and Danville by pur-

chase alongside of Rockville road; to connect Rich-

mond to Fountain City, and to connect Portland

and Richmond, except one mile.

A company was organized in Kokomo on August
28th to build an interurban line from Peru to Ko-
komo, Tipton, Noblesville and Indianapolis. Allen

Shrewman and Dr. Henry Holmes of Green Bay,

Wis., are the promoters. It is rumored that Mr. J. I.

Case, the Racine millionaire, is back of the move.

The local men constituting the company are well-

knowm business men.
The Eastern Indiana Traction company held a

meeting with the citizens of Winchester and of

Randolph County last week, asking their aid in get-

ting a franchise and right-of-way through the county.

Peter Schwab, the millionaire president, said the

company wanted no subsidies, as it could build the

road without help. The farmers, however, are un-

decided as to what to do in the matter. They say

one company wants one side of the road and 25 feet,

intending in time to build a double track, but only

guarantees one fence. Another company wants 12

feet and will put up single or double fences, as the

farmers wish.
Representatives of the interurban lines entering

Indianapolis took concerted action during the week
to secure a downtown station for the lines. A room
in the New Century Power building at Pennsylvania

and Maryland streets, was selected as a favorable

site, but the companies refused to establish such a

station until franchise rights are granted to them.

A new interurban deal of much importance is re-

ported from Northeastern Indiana. It is understood

that the Everett-Moore syndicate of Cleveland, Ohio,

which owns over 400 miles of interurban roads, has

taken up the proposition of the Central Traction

company of Indiana to build a line from Indianap-

olis, via Noblesville, Tipton, Kokomo, Peru and

thence to Fort Wayne, to connect with the syndi-

cate's line from Fort Wayne to Toledo. The deal is

said to have been closed several days ago, but

the company has early encountered trouble. A con-

struction company began work for the Central Trac-

tion company at Noblesville on August 28th, and

the first laborer to throw a shovelful of dirt was ar-

rested, charged with obstructing the highways. The
company had secured a 50-year franchise to operate

a line in Noblesville, but agreed that a substantial

show-ing on the work should be made by September

1st. The showing was so slight the workmen were

arrested and the council prepared to revoke the

franchise and confiscate the $1,000 posted by the

company. This action was prevented by the securing

of an injunction against the city from revoking the

franchise. The company's managers say these legal

complications will not retard the work in the

country': that grading will be begun all along the

line on September 3d. F.

PERSONAL.
Charles A. Coffin, president of the General Elec-

tric company, sailed for Europe on August 24th to

inc a month or more.

Professor William S. Aldrich, now of Toronto,

has an excellent article on "Mechanical and Elec-

trical I

: 'he Pan-American Exposition" in

the Engineering Magazine for Septembi

O. D. Chase, secretary and chief engineer of the

Chase Construction company of Detroit, Mich., died

recently. Death was the result of an unfortunate

accident which occurred on the company's work at

Dayton, Ohio.

of the

Chilian ailroads and allied

United States, was in

Cnicai' -day and early in the present week
electrical and other plants of interest.

boy of West Hoboken.
the West Forty-second

branch of the Wi 1 Telegraph com-
pany in New York city. He is said to be the young-
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est manager in the service of the company in the
United States.

Prof. P. Janet and Mrs. Janet of Paris, accom-
panied by J. Courbier of Paris, recent visitors at
the Institute meetings in New York and Buffalo,
were in Chicago on Monday and Tuesday of this
week. They were escorted to electrical points of
interest by Messrs. B. J. Arnold and R. H. Pierce.
Arthur H. Pott of London, another foreign visitor
to the Institute convention, was also in Chicago this
week.

Richard Charles Shettle, M. D., died in England
on August 21st at the age of 77 years. He spent
much of his time in scientific pursuits of an elec-
trical nature and published many papers dealing
with electricity and magnetism, among which may be
mentioned "Electricity as the Principle Causing the
Vitality and Coagulating Property of the Blood"
and "A New Method of Investigating the Magnetic
Lines of Force in Magnets."

Professor Arthur L. Rice, in charge of the courses
in mechanics and applied electricity at Pratt Insti-
tute, Brooklyn, has resigned his duties at that school
tc become assistant to the secretary of the American
Society of Mechanical Engineers. Mr. Rice is a
graduate from Worcester Polytechnic Institute, in
the class of 1891, and took several years of post-
graduate work in electricity at this school and at

Cornell. He will have charge of the development
of the society's library, its employment bureau and
arrangements for the winter reunions besides reliev-

ing the secretary of routine duties.

Mr. Homer E. Niesz, the assistant to the general
superintendent of the Chicago Edison company, is

receiving, with the complacency of a happy bride-
groom, the congratulations of his friends on his

recent marriage. Mrs. Niesz was Miss Ollie Mae
Wasson of Cincinnati, and the wedding took place
on August 5th. A honeymoon journey of three
weeks' duration followed, the itinerary including a

trip on the Great Lakes, with stops at Mackinac
Island and Buffalo. On their, return Mr. and Mrs.
Niesz -took up their residence in the Hyde Park
Hotel in Chicago. Mr. Niesz is deservedly popu-
lar with his associates, and on August 1st about 40
of them gave him a farewell bachelor dinner at the

Chicago Athletic Club. Many other friends will es-

teem it a pleasure to add their good wishes also.
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used. Everything in this building in the way of
decoration is kept very light to avoid interfering
with the electrical display. Violet and green form
the most agreeable combinations which show electric
light to advantage."

ELECTRIC LIGHTING.
An electric-lighting plant is being installed at

Slewartville, Minn., by Mr. Johnson of LeRoy,
Minn.

John D. Kimmey and others have incorporated the

Heating and Lighting company at Norwalk, Conn.,

with a capital stock of $41,000.

The town of Collingwood, Ont, has voted to ex-
pend $15,000 for the improvement and extension of

the town's light and water systems.

Kansas City, Mo., will hold an election in October
to vote on the issuance of $300,000 of bonds for

the erection of an electric-light plant.

The electric-lighting plant of Clay Center, Kan.,

was recently destroyed by fire. The total loss was
about $15,000. The plant was insured for $5,000.

Contracts have been awarded by the Lancaster

County (Pa.) Railway and Light company for an
electric-power plant that will cost about $300,000.

The town of Winnsboro, S. C, is contemplating

the installation of an electric-lighting plant of about

30 arcs and 1,000 incandescent lamps. Thomas H.
Ketchin can be addressed.

John Frazer and others have incorporated the

Harrisburg Water, Light and Power company at

Harrisburg, 111., for the operation of light, heat,

power and ice plants. The capital stock of the com-
pany is $60,000.

The Auburn Mutual Light and Power company
has been incorporated at Lincoln, Neb., with a capi-

tal stock of $30,000. The incorporators are Edward
H. Dort, Walter A. Gilmore, D. H. Dillon, Robert

C. Boyd and G. W. Thomas.

The People's Gas and Electric company has been
incorporated at San Francisco, Cal., with an au-

thorized capital stock of $3,000,000. The directors

of the company are G. D. Clark, F. C. Breekman,
F. J. Byington, B. F. Clark, W. M. Abbott, G. A.
Sturtevant and C. O. Gale.

The commissioner of Indian affairs is inviting

sealed proposals until September 26th for furnishing

and delivering the necessary materials and labor

required to construct an extension of the electric-

light system at the Indian school at Chemawa, Ore.
Information may be obtained upon application to

Superintendent Thomas W. Poller at the school.

The War Department, through the United States

engineer's office, is inviting sealed proposals until

September 19th, for furnishing and installing an clcc-

iric-light plant at Fort Washington, Md. Specifica-

tions and detailed information will be furnished in-

tending bidders upon application to Lieutenant-col-

onel Charles J. Allen, Washington. D. C.

Discussing the coloring of the Pan-American Ex-
position from the point of view of the artist and
architect, C. Y. Turner, in an article in the Septem-
ber Cosmopolitan, says: "In the Electricity build

ing, light shades of green and violet bunting are

ELECTRIC RAILWAYS.
Work on the extension of the Belt Line Railroad

company's tracks from Utica to Clinton, N. Y.. has
been begun.

Two companies have applied for charters for an
electric road from Mount Holley Springs to Boiling
Springs, Pa.

Contracts for grading the Detroit and Chicago
Traction company's line, between Marshall and Al-
bion, Mich., have been awarded.

The Augusta (Ga.) Railway and Electric company
has decided to build several miles of track in the
suburbs to be used for freight purposes.

General improvements, to include additional ma-
chinery for the power house, will be made by the
Chattanooga (Tenn.) Electric Railway company
About $80,000 will be expended.

A building permit was recently issued to the
Chicago City Railway company for the construction
of a car barn to be erected at Seventy-seventh street
and Wentworth avenue, at a cost of $75,000.

A franchise has been granted to J. F. Rothwell
of St. Louis, by the Kosciusko (Ind.) county com-
missioners, for the construction of an electric rail-
way in Van Buren and Turkey Creek townships.

The Northport Traction company has been in-
corporated at Albany, N. Y., with a capital stock
of $50,000. The company will operate an electric
road between the Northport station of the Long
Island railroad and Northport Harbor.

The Moline (111.), East Moline and Watertown
Railway company, which proposes to build an elec-
tric road from Watertown to East Moline, has asked
the council of Moline for a 20-year franchise for
a line within the city east of Fifteenth street.

The Lehigh Valley Traction company has pur-
chased the line of the Quakertown and Philadelphia
Traction company between Perkasie and Quaker-
town, Pa. The acquired line will be used as a con-
necting link between Allentown and Philadelphia.

George W. Houck of Worcester, Mass., has been
appointed receiver of the Buffalo (N. Y.), Hamburg
and Aurora electric railroad, on the application of
creditors whose claims aggregate about $12,000. The
operation of the road will be continued and reor-
ganization will be attempted.

On October 1st the Rochester (N. Y.) Railway
company will test the advantages of a parlor trolley-
car service by placing its private car in commsi-
sion for taking persons to and from the theater.
Car coupons will be attached to the regular theater
tickets and an additional charge of 25 cents will be
made for them.

A syndicate of Chicago and Cleveland capitalists
proposes to build an electric railway north from
Indianapolis, Ind., to make connection at Michigan
City, Ind., with the proposed road between Chicago
and Detroit. The building of the road south from
Peru, Ind., will be started this fall. Another road
from Indiana Harbor to Michigan City is also
proj ected.

New York, Chicago and local capitalists have
organized the Indiana Central Railway company at
Kokomo, Ind., for the purpose of building an elec-
tric line from Indianapolis to Peru. The capital

stock of the companv is $2,600,000. The directors
are F. M. Boyd and F. A. Ray of New York, C. H.
Holmes of Chicago. James Lynn of Wabash and
Allen Shewman of Kokomo.

PUBLICATIONS.
The Jeffrey Manufacturing company of Columbus,

Ohio, is distributing to the trade a well-illustrated
catalogue descriptive of its electric locomotives for
mines, mills and factories and the various appli-

ances pertaining to the different machines. Illus-

trations are also shown of motors, controllers, gen-
erators, switchboards, etc. Numerous views are
given showing the Jeffrey locomotives in operation
in various mines.

The publishing department of the Westinghouse
companies has issued a neat booklet, which gives

a comprehensive idea of the industrial enterprises

with which the name Westinghouse is associated.

Reference is made to some of the notable work that

has been accomplished by the various companies.
The booklet is a handsome one and is profusely il-

lustrated with half-tones of the many different ma-
chines and types of apparatus manufactured by the

companies. This publication has been printed for

distribution from the Westinghouse exhibits at the

Pan-American Exposition.

A novel and instructive booklet entitled "Shall

We Do It Ourselves?" has just been issued by the

Chase Construction company of Detroit, Mich. This
company does a general contracting and constructing
engineering business and builds electric-railway,

electric-light, waterworks and steam-power plants.

In the booklet, George E. Fisher, the president and
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treasurer uf the company, has discussed from dif-

1,1ciii points of view the questions entering into

giving engineering and contracting work to one com-
pany and he clearly sets forth the advantages of the

contract system. Brief descriptions arc given of sev-

eral electric-railway systems and lighting plants the

company has built. Interspersed through the book
are photographic reproductions of the company's
work on various railways and of the heavier equip-

ment used, such as locomotives, steam-shovel, flat

and dump cars, etc. Portraits are given of the active

members of the company.

POWER TRANSMISSION.
A charter has been granted by the General Assem-

bly of the state of Connecticut to the International

Power company. This charter is remarkable for

its breadth and liberality and allows the company
I. . do practically anything not unlawful in any part

of the world. The company is capitalized at $5,000,-

000. and authority has been given in the same charter

to increase the capital stock to $250,000,000. The
incorporators of the company are E. F. Harding, R.

S. Masterston, C. B. Wilson, D. B. Gliddings and

VV. S. Downs. It is reported that the Elkins-Whit-

ney syndicate is back of the company.

The Consolidated Electric company of Greenwich.

N. Y., is making extensive additions to its hydraulic

and electric plants. It is building an entirely new
concrete dam, which will afford a head of 52 feet.

The company has also placed an order with the

Rodney Hunt Machine company for a 400-horse-

powcr turbine wheel and another with the Stanley

Electric Manufacturing company for a 300-kilowatt.

6,000-volt, two-phase generator, for direct connec-

tion to the waterwheel. Orders have also been

placed for high-tension transformers, switchboard,

etc. Henry Floy of New York is consulting engi-

neer for the Consolidated Electric company.

The St. Joseph and Elkhart Power company is

arranging the preliminaries for one of the largest

electrical enterprises in Indiana. A big dam is be-

ing built across the St. Joseph River
_
at Twin

Branches, near South Bend, Ind. When this is com-
pleted one of the most important steps in the ad-

vancement and industrial progress of the St. Joseph

Valley will have been consummated. The company
plans to furnish 7,000 horsepower, and this power
will be furnished at so low a rate that it will be a

special inducement to factories to locate there. The
company intends to have the large povyer station

completed by the end of the year, but it is expected

that it will require a longer time for the completion

of the dam.

TELEGRAPH.
The government cable from Skagway to Juneau,

the laying of which was completed on August 23d,

is now in operation. When the link between Van-
couver and Ashcroft is completed there will be direct

communication to Skagway or Juneau from Seattle.

The cable was laid primarily for the use of the

Signal Corps, but by an act of Congress it can be

used for commercial messages at a rate of seven

cents a word.

Reports from the lower' Yukon state that work
on the construction of the United States government
telegraph line down the river from Eagle to St.

Michael is progressing rapidly. When completed

this line will connect at St. Michael with the cable

to Nome. It is reported that 125 miles of the line is

ready for operation on the coast end and about 80

miles on the Eagle end is completed. Considerable

1 rouble has been experienced in building the line be-

tween Eagle and Valdes, the country being for a

long distance timberlcss and the poles having to be

carried in on pack mules.

The proposed construction of a cable from the

United States to Manila and its eventual extension

to Hongkong has awakened keen interest in the

business community of Hongkong. The rates

charged by the present cable companies whose cables

terminate at that city, are so excessive that the ob-
taining of additional cable facilities, which would
be the means of reducing rates is looked forward
In with great satisfaction. The present rate between
the United Slates and Hongkong is from $1.65 to
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$1.75 a word and it has been reported that an Ameri-
can cabli company would establish a rate, not to
exceed $1 a word.

The request of the Western Union Telegraph
company for an extension of time in placil

wires in the city conduits of Baltimore, Ml
been granted by the municipal electrical commi
of Baltimore. The company stated that it was
handicapped by the non-arrival of the necessary ma-
terials with which to do the work. The company
was given until December 1st.

SPACE TELEGRAPHY.
In the naval intelligence bureau's annua! publica-

tion, which was recently issued, the subject of wire-
less telegraphy, as bearing on naval progress, is

treated at length. The development in regard to
increasing the distances over which messages can
be sent and in providing means to guard against
confusion where messages cross one another, is

spoken of particularly. The report also shows that
the British, French, German, Japanese, Russian.
Italian, Spanish and Swedish navies have adopted
wireless telegraphy to a greater or less extent.

ELECTRICAL SECURITIES.
. Directors of the Chicago City Railway company,
on August 29th, declared a dividend of zVk per rent,

on the increased stock. This is at a rate of nine
per cent, a year, though it is understood that no
decision has been made in regard to a permanent
rate of dividend. At nine per cent„ the company's
dividend requirements are $1,620,000, or precisely
ihe same as they were when 12 per cent, was paid
on the old stock.

SOCIETIES AND SCHOOLS.
The second regular meeting of the Roentgen So-

ciety of the United States will be held at the Uni-
versity of Buffalo. Buffalo, N. Y., on September
roth and nth. Many interesting papers on the
X-ray will be read and discussed by members of the
society. An exhibition of apparatus, including tubes,
fluoroscopes, coils, motors, etc., will be held in the
university. The headquarters of the society will be
at the Park Hotel. Dr. J. Tudis-Jicinsky of Cedar
Rapids, Iowa, is secretary of the societv and Edgar
B. Stevens. 688 Seventh street, Buffalo, N. Y., is

chairman of the local committee of arrangements.

MISCELLANEOUS.
John P. Holland, the well-known submarine-boat

builder, was granted two United States patents for
submarine vessels on August 27th. The patents arc
for improvements in the control of the water-ballast
tank of the vessels and are both assigned to the
Electric Boat company of New Jersey.

A pistol with a searchlight attachment is a recent
novelty. By its use the accurate firing of the arm
in the dark is said to be possible. A slight pressure
of the trigger, which acts as a switch, lights a small
incandescent lamp placed on a tube just beneath
the barrel. The battery for the searchlight attach-
ment is placed in the handle of the weapon.

A magnetic drawing-instrument holder is a recent
novelty. The magnet consists of two circular steel

plates about 4V2 inches in diameter and one-fourth
of an inch thick. These are connected by a center

core, and the space between the plates, about three-

fourths of an inch wide, is filled with double cotton-

covered wire, the two ends being connected to bind-

ing posts on top of the holder. After being con-

nected to a suitable source of current for a few
minutes the steel disks become a permanent magnet
and are ready for use. Such an instrument would
be convenient for holding draftsmen's instruments.

TRADE NEWS.
O. E. Obenshain, president of the Buchanan (Va.)

Water Works company, wishes to communicate with
manufacturers who have for sale appliances needed
in the construction of a water-driven electric-light,

heat and power plant for a town of 1,000 inhabitants.

The Silver Springs Manufacturing company has
been incorporated at Silver Sprin;- man-
ufacture electrical appliances. The capital stock is
$10,000

1 ompany has been incorporated in
New York city to construct electrical p

ny*s capital is $100,000, and H. L. Sellers and
Vork city arc the incv:

arc being invited until Scptem-
1 for furnishing electrically driven pumps, etc,

at the new building for the Government Printing
Office, in Washington. John S. Sewcll, captain of
engineers. Washington, D. C. will furnish intending
bidders with full information.

W. J. Swan. W. J. Berg and H. A. Metz and
others have incorporated the Swan Electric Manu-
facturing company of New York city, with a capital
stock of $250,000. The company will construct and
operate plants for the production of electricity and
the manufacture of electrical appliances.

The Western Electric company of Chicago has
commenced the erection of another addition to its
already large factory. The greater portion of the
two blocks bounded by Van Buren. Congress, Har-
rison, Clinton and Jefferson streets is already occu-
pied by the company's different departments. The
lew structure will be 55% feet by 150 feet and will
have 10 stories and a basement, fronting on Clinton
street. The greater part of this building will be oc-
cupied by wire-insulating machinery.
The Western Electrical Supply company of St

Louis has recently taken the exclusive territorial
selling agency for the new tvpe Peerless incandes-
cent lamps. 1 he company states that it believes the
lamp is practically perfect, both mechanicallv and
electrically. The company is willing to send out
lamps for trial to anyone who is on the market for
a strictly high-grade lamp. It guarantees the lamps
fully as to sustained candlepower, current consump-
tion and life.

BUSINESS.
The Central Electric company of Chicago has

added Manhattan arc lamps and Pittsburg trans-
formers to its long list of standard goods, which
includes Columbia incandescent lamps. D. & \V.
safety devices and Okonite products.

Marquette, on Lake Superior, is one of the charm-
ing summer resorts reached by the Chicago, Milwau-
kee and St. Paul railway. Its healthful location, beau-
tiful scenery, good hotels and immunity from
hay fever make a summer outing at Marquette.
Mich., very attractive from the standpoint of health.
rest and comfort. Through Pullman sleeping cars
are run between Chicago and Marquette, and excur-
sion tickets sold at reduced rates, via the Chicago.
Milwaukee and St. Paul railway. A copy of
Lake Superior Country," containing a description of
Marquette and the copper country, may be obtained
for a small sum by addressing F. A. Miller, general
passenger agent, Chicago.

The Ericsson Telephone company of 296 Broad-
way, New York, points out that the recent robbing
of the vault of the Selby Smelting company at
Crockett, Cal., shows that it is necessary to have
every protection possible to prevent the removal of
valuable material by thieves. "It is very evident that
to enter a vault in any way except by the door must
take a large amount of patient work, all of which
must be done in the still hours of the night, and
must be accompanied with more or
While this sound may not be discern:'
human ear, it cannot escape the microphone, which
is capable of transmitting the sound of a fly walking
on a board. Had the Selby company's vault been
equipped with this microphone attachment, the drill-
ing of the floor could have easily been detected by
the watchman, who should listen at the receiver
at certain intervals through the night, the act being
recorded on a dial. The Ericsson transmitter is

admirably adapted for the purpose on account
extreme sensitiveness and immunity from packing.
This fact leaves the Ericsson in a field by itself for

ibis class of work. and. combined with the receiver
and other apparatus of equal merit, makes an equip-
ment thai can he thoroughly relied on in every
instance."

ILLUSTRATED ELECTRICAL PATENT RECORD.
fbXi.i7<>. Electric Arc Lamp. Francis B. Badt, Chi-

cago, III. Application filed February 25, 1901.

A ring engages the upper edge portion of the arc
lamp globe. The ring is provided with passages extend-
ing through it in a vertical direction and the passages are
cupped at their lower portions, Rods pass through the
ring and are provided with enlarged ends. Means are
provided whereby the rods may be permitted vertical
movement and limited in their vertical movement.

681,211. Electric Detector for Valves. Charles B.

Garrett, Minneapolis, Minn., assignor of one-
half to Martin Dyke, Minneapolis, Minn. Ap-
plication filed March 20, 1900.

A hand wheel for moving a valve, and an adjacent
relatively fixed support are combined with a spring pressed
and finger-released lock for locking the hand wneol to

the support. An electric alarm or enunciator having cir-

cuit connections to a pair of electrodes or contacts is

adapted to make and break tbc circuit. One of the elec-
trodes is normally held in one of its extreme positions
and is released by the releasing movement of the lock to

actuate the alarm.

Issued (United States Patent Office) August 27, igor.

681,261. Automatic Piano. Timothy B. Powers,
New York, N. Y.. assignor to the Magnetic
Piano company of New Jersey. Application

filed April 13, 1899.

A piano action is combined with an electromagnet,

m sans being provided for closing the circuit electrically to

onergi/o the electromagnet An armature for the electro-

magnet lias links pivoted to the armature and to a sup-
port relatively stationary to the electromagnet. Tho
pivotal connection of the links upon the support is on the

opposite sido of the armature to which is the electromag-
net. The links are of such length and so arranged that

the armature shall be held always out of contact with the

polos of the electromagnot. A connecting rod is pivoted

to the piano action and to an extension of one of the links

on the opposite side of its point of support to which is the

armature.

681,268. Lamp Socket Duny A. Schutt, Peru, Ind.

Application filed July 11, 1900.

A bai>o momber of insulating material has a Hi;

center post, having a base, inserted in its lower side. A
screw passes centrally through the center post and base
into a contact spring. A contact spring is connected and

in electrical connection with the screw, .ind a flat COD
spring is bowed over and forms a tlat clastic contact f*ce
for a rotatable tumbler.

p. Motor Controller. Rumsey W 5

York. X. Y. Application filed Pivcmber 10.

1900,

,\ rheostat in the motor circuit includes a series of term-
inals nod resistances between the same. A switch in the
circuit includes a piv ted arm carrying a contact piece
wlmli is adapted to move over the series of terminals to

cut out the resistances of the rheostat. A dash-pot is pro-
vided to control the speed of movement of the arm, and
there is a lock to prevent 1 novementot the
switch, and also means including a solenoid CArried by
the arm and having a oore which is adapted to engage a
stationary series of teeth. a connect idea from
Ihe motor circuit through th« solenoid to unlo-k the same
automatically when the motor circuit is

-

0, Burglar Alarm. Jai ikte, Balti-

more. Md. Application tiled June o. 1000.

The m*in protective circuit has devices at the central
office which are responsive to the operation of proper cir-

cuit-closing devices at the point to be protected. A
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transmitting device is provided at the point to be pro-

tected for sending a signal to the central office. A detent

is provided for releasing tha actuating power of the trans-

mitter. A time train controls the detent and is adapted to

release the transmitter periodically. A magnet operates

also on the detent and is responsive to changes in the elec-

trical condition on the main protective circuit produced at

the central office.

681,293. Electric System for Railways. Daniel S.

Bergin, Chicago, 111. Application filed May 23,

1901.

A main conduit is combined with an inner conduit and a

charged conductor is located within the latter. A series

of movable contact studs is in operative proximity to. but

normally out of contact with the conductor. There is a

series of independent movable rail sections for actuating

the studs. A traveling depressor in positive engagement
with the slot rail successively depresses the rail sections.

A traveling contact is supported by the depressor but has

an independent vertical movement.

(181,295. Dynamo-electric Machine. John B. Blood,
Newburyport, Mass. Application filed March
18, 1001.

An armature core has slot= to receive the inductor sec-
tions. The slots which receive the same inductor section
vary in dimensions from each other.

681,296. Telephone Receiver Support Lock. Ad-
dington L. Brinckle, Philadelphia, Pa., assignor
of one-half to Benjamin C. Fox and William O.
McClurg. Chester, Pa. Application filed May
15, 1 901.

A latch is secured adjacent to the receiver support and
means are provided for holding the latch in locking en-
gagement with the receiver support independent of the
nse of the line at other stations.

681,317. Core and Pole-piece for Field Magnets of

Dynamos or Motors. Robert Hirsch, Milwau-
kee, Wis., assignor of one-half to William B.

Voth, Milwaukee, Wis. Application filed Oc-
tober 19, 1899. Renewed June 29, 1901.

These devices have faces of an area not less than two-
thirds of the circumferential area of the armature, and a

cross-sectional area greater than that of their faces.

681,329. Method of Making Secondary-battery
Plates. Berthold Kiiettner, London, England.
Application filed October 25, 1900.

This method consists in mixing lead oxides with a so-

lution of a soluble silicate to form a paste, making the
paste into the form of a plate, dipping the plate into a
dilute solution of an ammonium salt, removing it and
placing it in a second solution of greater strength and
afterward forming the plate.

681,341. Magnetic Device for Restoring and Aiding
Hearing. Samuel G. Payn, Jr., Bath-on-Hud-
son, N. Y. Application filed January 17, 1901.

This device comprises a permanently paramagnetic
metallic tube, and a holder conforming to the shape of the
ear. This is adapted to be inserted into and remain in

tbe ear, the tube being fitted into the inner end of the
holder and rigidly secured thereto.

681.352. Heater for Electrolytic Incandescent Lamps,
James Swinburne, Westminster, England, as-

signor to the Electric Resistance and Heating
company, Limited, London, England. Applica-
tion filed January 8, 1901.

A conducting material such as carbon is mixed with
non-conducting material such as kaolin formed into the
desired shape and then vitrified or glazed.

681.353. Electric Switch. George B. Thomas, Hart-
ford, Conn., assignor to the Perkins Electric

Switch Manufacturing company, Hartford, Conn.
Application filed March 5, 1901.

In (bis device are combined a case with fixed contacts, a
frame, a contact- carrying slide guided in the frame, and a

siogle spring to act on the slide. An oscillating catch
lever is provided to hold the slide, while tbe lever is oscil-
lated to tension the spring, and then to release the slide
by tbe further oscillation of the lever.

681,371. Signaling Apparatus. Gwynne E. Painter,

Baltimore, Md. Application filed January 26,

1901.
The power circuit of an electric railway is combined

with a normally open shunt circuit connected thereto. A
signaling device in tbe shunt circuit is adapted to give a
signal when tbe circuit is closed. A normally open man-
Dally operable switch is provided for independently clos-
ing the circuit and thereby operating the signaling device.
Means are operated by a passing car whereby the switch
will be automatically moved from its closed to its open
position.

Protector Mechanism for Looms. Leonard
Phelps, Pittsfield, Mass., assignor to the

Draper company, Hopedale, Mass, Application
filed January 3,

Ad electric circuit includes an electromagnet. Stopping
means are operated by the electromagnet on an improper
position of a shuttle, and a make-and-break device oper-
ative by movement of a lay to render the electromagnet
inoperative during a portion of the movement of the lay la

provided.

681,374. Microphone and Telephone Installation.

Lipa Polinkowsky, Berlin, Germany, assignor to

Siemens & Halske Aktiengesellschaft, Berlin,

Germany. Application filed April 3, 1901.

In a central- energy telephone system, a main-talking
circuit connects substations and a central source of energy is

provided for energizing the circuit. A number of sets of
devices are included in the talking circuit, one set at each
substation, and each set comprises a telephone receiver,
tbe secondary winding of an induction coil and means for
barring the receiver against continuous currents. These
are combined with a branch circuit from the main talking
circuit at each substation and a transmitter in each branch
circuit. Tbe primary windings of the respective induc-
tion coils are included in the corresponding branch cir-

cuits and are arranged to coact with the corresponding
secondaries.

681,408. Adjustable Arm for Supporting Telephone
Receivers. Edward M. Cox and Walter Reed,

no. 681,640.

Portland, Ore. Application filed November 20,

1900.

A telephone instrument is provided with a projecting
switch arm. A pivoted receiver-supporting lever consists
of an inner and outer member, the outer member being
slotted. A fastening device passes through the slot and
is secured in the inner member, and a cam-shaped lug on
the inner member engages and holds down the switch
arm of tbe telephone when the receiver supporting arm is

thrown up against the telephone.

681,410. Electric-traction Road. Leon Dion, Bos-
ton, Mass. Application filed January 28, 1901.

A closed conduit has a series of pockets or recesses pro-
jecting toward a roadway surface. There is a conductor
in the conduit, and a series ot armature members project
from the conductor into the pockets and are detachably
secured to the conductor.

681,416. Outlet for Electric Conductors. John H.
Goehst and Charles M. Wilkes, Chicago, 111.

Application filed December 17, 1900.

A box and a removable cover for tbe box is provided
with a nozzle rising above its upper surface and forming a
passage for conductors. The cover has a detachable water-
tight connection with the box. (See cut.

)

681,421. Supporting Device for Brush Holders.
John P. Mallett, Madison, Wis. assignor to the
Northern Electrical Manufacturing company,
Madison, Wis. Application filed May 10, 1901.

The field-magnet frame of a dynamo electric machine is

combined with a brush-holder support extending about
the commutator and fitting into a recess in the field frame.
An adjusting device is mounted in the field frame and en-
gages the brush-holder support so as to vary its position.
Means are provided for locking the support in its adjusted
position.

681,453. Controller for Electric-railway Motors.
Frank A. Merrick and Emmett W. Stull, Johns-
town, Pa., assignors to the Lorain Steel com-
pany of Pennsylvania. Application filed Sep-
tember 28, 1900.

A number of electric motors, with separate connections
leading from the terminals of each of the motor elements
are combined with a single movable contact-carrying mem-
ber having contacts arranged in different positions of the
member to connect the motor elements in groups in which
the individual elements of each group are in parallel with
each other, to connect tbe groups all in series, partly in

series and partly in parallel, and also to connect the mo-
tors as a whole in parallel.

681,461. Attaching Plug for Electric Wires. Lut-
trell H. Stuart, Chicago, III. Application filed

May 1, 1901.
This device comprises two blocks of non-conducting

material, one of which is rotatable relative to the other,
and two insulated circuit conductors extending through
both blocks.

681,474. Electromagnetic Safety System for Rail-

roads. Charles M. Cronkile, Lansing, Mich.,
assignor of one-tenth to James E. Hilliard, Lan-
sing, Mich. Application filed August 27, 1900.

Two interspaced series of electromagnetic annunciators
correspond to a single series or signal points along tbe
track, and means arc provided at the signal points for

operating the annunciators of one series by trains moving
in one direction along the track, and for operating the
corresponding annunciator of the second series by trains
moving in the opposite direction, whereby the progressive
and relative movement of trains moving in both directions
is indicated.

681,495. Electric Switch for Alarms. Israel B.

Chantler, Sewickley, Pa. Application filed March
8, 1901.

A contact plate is mounted on one end of an insulating
block, and a nut and bolt are provided for securing the
plate, the underneath surface of which is entirely in en-
gagement with the block. A substantially rectangular flat

metallic spring-contact plate has an oblong aperture
formed therein, and there Is a nut and bolt for securing
the plate at one end, the other end of the plate being bent
at right angles and adapted to engage the contact plate.

A block of fusible material is located beneath the aper-
ture in the plate. The block is larger than the aperture
and if, adapted to rest on the insulating block.

681,532. Diaphragm for Electric Batteries. John L.
Dobell, Harlesden, England. Application filed

December 6, 1897.
A shaped pot to be baked or fired consists of calcined

magnesite, mixed with boracic acid and also with finely
divided carbonizable material.

681,555. Steering Mechanism for Guideless Lifts.
Otto Kammerer, Charlottenburg, Germany. Ap-
plication filed May II, 1900.

A switch and a rheostat are arranged within the cage of
a series of sliding rails corresponding in number to that
of the floors. Each rail is provided with a nose adapted
to cut out the motor. A sliding fail is provided with a
series of noses corresponding in number to that of the
floors, these noses being adapted to insert or cut out the
rheostat -

681,582. Shade Holder for Lamps. Thomas C.
Richards, Winsted, Conn. Application filed May
17, 1901.

This device comprises a ring and spring arms, each
spring arm being secured between its ends to the ring and
projecting from both sides thereof. Spacing lugs project
inwardly from the rine and separate bendable shade-
holding prongs are located in a position to be turned over
the smaller end of the shade.

681.603. Mechanical Intercommunication Between
Telephone Switchboards. George M. Yorke,
New York, N. Y., assignor to the American
Telephone and Telegraph company of New
York. Application filed March 20, 1901.

This device is a ticket or paper transfer apparatus, and
consists of a traveling endless belt running between send-
ing or distributing and receiving stations. A ticket holder
or carrier is attached to tbe belt and is adapted to pick np
tickets at the sending station automatically and release
them at the receiving station. The carrier comprises sep-
arable jaws, and a spring normally closes or holds the
jaws together. An elbow lever carries on one side of its
fulcrum the movable member of the j^ws, and forms on
the other side into an actuating or tripping arm extending
laterally near to but beyond the edge of tbe belt. A pulley
for the belt is provided at each of tbe stations and has a
flanee crossing tbe actuating arm which is adapted to
depress the same, and thereupon to separate the jaws for
the grasp or release of the tickets.

681.604. Feeder Cable Holder for Electric-railway
Systems. Walter D. Young, Baltimore, Md.
Application filed February 1, 1901.

A base piece has a depending portion at one end, and a
loop at the other end. The loop terminates at its inner end
in a vertical guard member, so located as to leave a space
between it and the rail-web.

681.605. Cross-over Switch for Electric-railway Sys-
tems.

_
Walter D. Young, Baltimore, Md. Ap-

plication filed February 12, 1901.

A number of separated main conductor rails are pro-
vided one of which is shiftable into the horizontal plane
of another. An auxiliary conductor rail is transversely
separated from and parallel with the main conductor rails,
and is arranged to span the gap between the main con-
ductor rails.

681,617. Telegraphic Apparatus. Sidney G. Brown,
Bournemouth, England. Application filed March
29, 1900.

Interpolating apparatus for use on electric telegraph cir-
cuits comprises constantly rotating spindles upon which
collars are fixed and clutch-sleeves are mounted. Cams
are carried by tbe clutch-sleeves, and means are operated
by the cams for transmitting signals. Means are provided
for normally holding the clutch-sleeves free from the fixed
collars, and there are also means operated by the signaling
currents received from a cable or line for throwing the
clutch-sleeves into gear with tbe fixed collars.

NO. 681,660.

681,640. Electric Marine Governor. Thomas P.

Housden, San Antonio, Texas. Application filed

December 5, 1900.

Means operated by the movement of the vessel are pro-
vided for closing and opening an electrical circuit. A
spring return mechanism is operated by the closing of the
circuit. A pressure regulator has a pair of inlet valves
operated by the lever mechanism to permit of a supply of
pressure to the regulator. An actuating lever is connected
to the regulator and is operated thereby. Connections are
provided between the actuating lever and the throttle-
valve of the engine for operating the same, and there are
also means carried by the actuating lever for adjusting the
connections. (See cut.)

681,654. Electric Prospecting Apparatus. Augustus
F. McClatchey, Aurora, 111., assignor to Fred-
erick M. Steele and Ernest Dale Owen, Chicago,
111. Application filed April 20, igoo.

This device is for detecting and locating minerals,
metals, ores or the like in the earth, and consists of an
electric generator, an indicating device and a measuring
device, in combination with terminals arranged to be
Inserted in the earth, and means for protecting the termi-
nals from the effects of electrolytic action.

681,660. Primary Battery. Otto A. Spahr, Millers-

burg, Ohio. Application filed June 9, 1900.

Plates of like potential have a third plate of different

potential disposed between them. A supply pipe leads
to a point below and in the plane of the third plate to

discharge against the lower edge of tbe plate. Means are
constructed and arranged to supply alternate charges of

gasand electrolyte through the pipe, (Sec cut,)
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Electrical Equipment of the Burlington

Railroad Shops at Hannibal, Mo.

Hannibal, Mo., is the site of one of the earliest

railroad shops in the West. In 1S55 the Hannibal

and St. Joseph Railroad company built there what

was considered at that time one of the most com-

plete shops in the country—a plant, which, with

slight changes, has done good service for nearly

halt a century. It was in these shops that the first

mail car in the United States was built. This car

took the mail from the Mississippi steamboats, car-

ried it over the Hannibal and St. Joseph road to

the Missouri River and turned it over to the "Pony
Express" for delivery West. Some of the early

Pullman sleeping cars were built here, one of these

the general master mechanic of the company, to

examine the most modern shop <t plants in

various parts oi the country, and employed Mr. C. H.
Wilmcrding of Chicago, an electrical expert of ex-

perience, as consulting engineer to report on the

question of power. During the winter and spring

of 1809 the general plans were completed for the

roundhouse, storehouse and office, oil house, sand
lower and coal chute, and contracts for the larger

buildings of those mentioned were awarded to

George B. Swift & Co. of Chicago. Work on these

buildings was begun in May, 1809, and was com-
pleted in November, 1899. Meantime, the question

of the best method of transmitting and applying

power was considered in all its aspects and it was
finally decided to use electricity and to subdivide

derable delay to the completion of the plant, be-

cause new machinery had to be purchased and some
changes made in motors.

General Arrangement.

The new shops arc complete and modern in every
respect, and have the appearance of being intended

for service for at least another half century to come,
and, as will be seen in the general plan, shown in

Fig. 2 on the next page, arc laid out in such a man-
ner as to combine economy of space with the great-

est convenience in handling material and rolling

stock. Locomotives or cars may be run from the

yards on to the transfer table and delivered to any
part of the machine, boiler, car or paint shops, while

the relative position of the various shops reduces

FIG. I. ELECTRICAL EQUIPMENT OF THE BURLINGTON RAILROAD SHOPS AT HANNIBAL, MO.—POWER-GENERATING PLANT.

being constructed from a standard day coach of the

period. The directors' car Lycoming, still in serv-

ice on the Burlington, and the finest car built at that

time, also came out of these old shops. But what
was good in the middle of the nineteenth century

is not adequate to the requirements of the twentieth

rintury, and the old buildings, the old machines
and the old methods have been swept away, to make
room for newer and more efficient ones.

The growing business of the Burlington company
between St. Louis and the West has for several

years made it apparent that the old shops would
soon have to be replaced. Early in 1899 Mr. How-
ard Elliott, the general manager of the properties

of the Chicago, Burlington and Quincy Railroad

company in Missouri, obtained authority to rebuild

and install a plant that would furnish necessary fa-

cilities for doing all repair work on that part of

the road with the greatest speed and economy not
only for to-day, but for many years to come. With
this idea in view. Mr. Elliott directed Mr. L. F.

Goodale, the chief engineer, and Mr. F. A. Chase,

the power as much as possible, so that no
1

should be used unless actual work was being done.

Early in 1900 the detailed plans for the shop build-

ing;s were completed and a contract was let to lames
A. McGonigle & Co. of Leavenworth, Kan., for the

north row of buildings, namely, the power h

machine shop, boiler shop and blacksmith shop.

Work was begun in July, 1900. and the contractor

turned these buildings over to the company in Feb-
ruary, 1901. In the autumn of 1900 the contract

for the south row of buildings, the mill, car shop

and paint shop, was let to Mr. McGonigle. and work
was begun in September, 1900, and practically tin-

ished in May. toot. During the construction of the

new shops the old shops were kept in operation

much of the time until January 24. 1901. when, un-

fortunately, the old machine shop and mill caught

fire, completely destroying them and damaging many
good machines which were to be used in the new-

shops, but fortunately doing no harm to any of the

newly constructed buildings, except the dry kiln

and lumber-storage shed. The fire, however, caused

the labor of transporting material to a minimum.
The blacksmith shop adjoins the boiler shop and
machine shop ; the mill adjoins the car shop, while
the dry-storage house and dry kiln are close at hand,
with the storehouse close to both main buildings.

This arrangement prevents loss of time and acceler-

ates the work in the shops. The handling of mate-
rial from the storehouse, and from one sh

another is still further facilitated by tracks running
partly around and between the various buildings, and
provided with turntables at intersections, upon which
pi;sh cars are easily and quickly handled. The ar-

rangement oi the tools in the various shops is also

such that, as far as possible, work may progress

naturally from one process to the next.

A birdseyc view of the shops is given in Fig 3.

The picture was taken from the side of a 300-foot

bluff that rises abruptly from the southwest comer
of the grounds. It shows the general layout of the

buildings, with the Mississippi River in the back-
ground and part of the city of Hannibal on the left.

The design of the buildings, and their erection
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well as the construction work generally, were in the

hands of Chief Engineer Goodale. As will be seen

from the detail description later, everything pertain-

ing to this part of the work has been carried out

with great care and with special regard to strength

and durability.

The power plant and electrical equipment were de-

signed and installed under the direction of Mr.

Wilmerding. In this department the first considera-

tion has been flexibility and economy of operation,

and the plan adopted of individualizing, as far as

Between these two main buildings is a transfer

pit 398 feet long and 70 feet four inches in width,

the table, built by George P. Nichols & Bro. of Chi-

cago, being electrically driven and having a capacity

of 150 tons. The eight 75-pound rails upon which
the table travels are laid on heavy wooden string-

ers, bolted down to concrete foundations, while be-

tween the rails the pit is paved with brick and
drained through sewer connections.

South of the mill are a dry kiln and extensive

lumber-storage sheds, while opposite the east end

BURLINGTON RAILROAD SHOPS AT HANNIBAL

practicable, each machine and doing away almost

entirely with shafting, eliminates all unproductive

load, and should make this plant the most economical

in power of any railroad shops yet equipped electric-

ally.

The repair shops proper are contained in two
main brick buildings, the more northerly of which,

439 feet by 102 feet in ground dimensions, is de-

voted to the machine, boiler and blacksmith shops

and includes the power house at the easterly end.

The center height in the machine and boiler shops

is 43 feet three inches, in tile blacksmith shop 31

feet six. inches, and in the power house 27 feet six

inches. Steel roof trusses are used in this building,

those in the blacksmith shop spanning the full width

of the building, while those in the machine and boiler

shops are divided into two spans on a line 33 feet

from the north wall, where they are carried on 34- foot

steel columns, which serve also to sustain 36-inch

plate girders, extending to the north wall and sup-

porting a gallery 292 feet long and 18 feet four inches

above the floor line. Beneath this gallery are placed

the machine tools, while the remaining 66 feet of

width is occupied by locomotive stalls, 10 in the ma-

chine shop and three in the boiler shop and above them

a Pawling & Harnischfeger 15-ton electric traveling

crane, having a span of 62 feet nine inches and a

run of 292 feet. The gallery, reached by an electric

elevator and. two stairways, is used in part for a

lavatory of 72 basins, toilet rooms and a set of 236

lockers for the employes and room for storage of

patterns. The east half will be used for light ma-

chinery, repairing air pumps, air-brake fixtures, link

work, etc. The large windows and a skylight, ex-

tending the lengthof the building, afford excellent light

in every department. Fig. 4 is a general view in this

building showing the machine shop, with the boiler

. ound. The arrangement of the gal-

lery and the lighting facilities are well illustrated in

the picture.

The southerly building is 373 feet long and 102

feet wide, the easterly 86 feet of it being two stories

in height and occupied on the ground floor by the

mill and on the second floor by the cabinet

and upholstery shops. The remaining length of the

building, having a center height of 30 feet, is di-

vided between the car shop and the paint shop, the

former with five and the latter with six tracks.

In this building columns are used for the

of the roof trusses, and, as in the engine shop, gen-

tor daylight.

MO.— PLAN OF YARDS.

of the engine-shop building is a brick storehouse,

250 feet by 50 feet, on the second story of which are

the offices of the master mechanic and the supply

agent. The roundhouse, of 24 stalls, with electrically

driven turntable, is north of the engine shop and ad-

joining it is a small two-story brick building, used
as a tinner's shop. Still farther to the north is a

three-story general office building, used by the oper-

is a depressed track, where cars are placed to re-
ceive the ashes from the fires.

The boiler plant, illustrated in Fig. 5, consists of
three Heine safety water-tube boilers, each of 2,223
square feet of heating surface and rated at 267
horsepower, equipped with Murphy furnaces. Space
is provided for a fourth boiler, should future addi-
tions require it, and all piping and auxiliary appa-
ratus are of sufficient capacity- to take care of this
possible increase. These boilers, in addition to fur-
nishing steam for the power-house engines and ac-
cessories, are called upon to supply the air com-
pressor, two steam hammers in the blacksmith shop,
steam for locomotive-boiler and air-brake tests and
live steam, if necessary, for heating.

Directly back of the boilers is an induced-draft
plant, furnished by the American Blower company
of Detroit, consisting of two fans with independent
single-cylinder marine-type engines, either fan being-
capable of developing 1%-inch draft at full boiler
load. In Fig. 6 is illustrated this induced-draft
plant, only one engine showing. A short 72-
inch steel stack takes the gases to a point five or
six feet above the roof. A mechanical draft is,

particularly desirable at this plant, on account of the
high bluff close to and southwest from the power
house.

Two Worthington duplex feed pumps, nine inches-
by 5% inches by 10 inches in size (one for reserve),
are placed directly south of the south boiler, and
take water from a Webster heater. One of two-
vacuum pumps installed in connection with the Web-
ster vacuum system of heating discharges the re-

turn water into this heater, which also receives, in

addition to the steam-pipe drips, the heated water
from the water-cooled bearings of the induced-draft
fans and that from the inter-cooler and jackets of
the air compressor. The heater also furnishes such
hot water as is needed for lavatory purposes through-
out the shops. A small Quimby pump, driven by
a direct-connected one-horsepower motor, takes the
hot water from the heater and delivers it through
a i%-incli pipe to the various lavatories, there be-
ing, however, a small 1%-inch return pipe from the
ends of the delivery pipes back to the heater, thus-

establishing a circulation and assuring hot water
at all times. The motor is automatically controlled
by a solenoid controller actuated by a pressure reg-

ulator, so that when the pressure on the system is

relieved by the opening of faucets the motor is

speeded up and the pump accelerated to meet the

demand. The boiler room also contains a large steel

hopper (shown at the left in Fig. 5), erected

over the coal bins, to receive the shavings from the
wood mill. These are forced over through a 30-

ir.ch pipe about 250 feet long by an electrically driven
double-size 50-inch Sturtevant exhauster. The hop-
per has capacity for about a carload of shavings.

FIG. 3. BURLINGTON RAILROAD SHOPS AT HANNIBAL, MO

ating officials of the road, and the oil house, coal

chutes, sand tower and icing plant.

Power House.

which are fed to the furnaces during the night. The
shavings are not relied upon for fuel, but are burned
merely to get them out of the way.

The power house is located so as to be practically

at the center of distribution, and consists of a boiler

room, measuring 63 feet seven inches by 56 feet

seven inches, and an engine room, 33 feet six inches

Ly 56 feet seven inches, with a 17-inch brick wall
' ing them. In the boiler room the coal bins

occupy a space 10 feet wide, running the length of

the east side, and arc filled directly from the cars

on a side track, while the coal is fed to the maga-
zines of the furnaces by hand from openings in

the partition wall. Directly norlh of the boiler room

Generating Units, Air Compressor and Switch-
board.

The engine room, a good view of which is given

in Fig. 1, is equipped with three 250-horsepower
W'csiinghouse compound, non-condensing engines, 14

and 24 inches by 14 inches in size, direot-connected

to General Electric 150-kilowatt, eight-pole, 250-volt

generators, running at 280 revolutions per minute.

Two of these units will carry the maximum electric

load, the third being a 'reserve. The engines run

on about 23 pounds of steam per horsepower-hour.
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The generators arc wound for 232V2 volts, but arc

ovcrcompoundcd so as to give 250 volts. In line

with the generating units is a Rand air compressor.

with compound air cylinders and intcrcooling de-

vice, having a capacity of 700 cubic feet of air a

minute. The engine and boiler plants rim continu-

ously day and night.

Facing the generators is the seven-panel switch-

board of white Italian marble, illustrated in Fig. 7-

h consists of three generator, three power and one
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in- r of the boiler room. The McLeod
pany of Chicago was the contractor for this work.

All steam and exhaust piping, the boiler drums and
1 he heater arc insulated with No. 1 magnesia, and
tlu breeching and induced-draft fan casings with

No. 2 magnesia, furnished by Walsh & Wyeth of

Chicago.
Current Distrih'

The distribution of current both for power and
lighting, is effected on a two-wire. 230-volt system.

FIG. 4. ELECTRICAL EQUIPMENT AT HANNIBAL SHOPS.

-

light panel and was built by the American Electric

company of Detroit, Mich. The first of the power
panels, the middle one of the board, controls two

small power circuits running to the turntable and

transfer table and has mounted upon it an om-
nibus ammeter for indicating the total load. Panel

No. 5 controls the power circuits leading to the

machine, boiler and blacksmith shops. The next

panel supplies the wood mill, cabinet and paint shops.

The lighting panel, which is the last one on the

right side of the board, has four switches for as

many circuits leading to the different centers of

distribution. Weston instruments are used on the

board and I-T-E circuit-breakers are mounted in

the heavy feeder circuits. The leads from the gen-

erators to the switchboard are run in lead-covered

paper-insulated cables. 800,000-circular mil cables be-

ing used for the outside wires, the neutral wire being

of 400.000 circular mils. At the left of the board

is a rheostat and apparatus for charging the storage

batteries on any of the company's electrically lighted

cars that pass through Hannibal.

Piping.

The steam piping, carrying a pressure of 155

pounds at the boilers, is supplied throughout with

extra-heavy fittings and valves. The boiler header

is supported above the boilers, and connections from

each boiler are led into it from above, each connec-

tion being in the shape of an inverted "U" and con-

taining an automatic stop and check valve, as well

as a gate valve. A six-inch branch from the boiler

header furnishes steam to all auxiliary apparatus and.

through a pressure-reducing valve, live steam to the

heating system if required. The engine header runs

SENERAL VIEW IN MACHINE AND BOILER SHOPS.

Separate power feeders supply each of the two main
buildings, the transfer table and the turntable, while

one of the four lighting feeders supplies the engine-

shop building, one the car-shop building, one the

roundhouse, offices, storehouse and all other outside

buildings, and the fourth the arc lamps for lighting

the yards. Grimshaw white-core wire is used

throughout, the inside wiring being carried on in-

sulators in all the shops except the machine shop,

where loricated conduit is used. In all cases where

wires are brought down within reach for direct-con-

nected motors and for rheostats they are also carried

PIG. 5. ELBCTRICAL EQUIPMENT AT HANNIBAL SHOPS.-
BOILER PLANT.

iii right angles to the boiler header, and is supported

on brackets on the south side of the dividing wall

between boiler and engine room. Connections to the

engine arc made with wrought-iron bends, of five-

foot radius, springing from the top of the header.

The main exhaust pipe is supported on the north

side of the dividing wall in the boiler room and

leads through a large oil extractor to the heater

:mil the heating mains, and through a Keiley back-

pressure valve to a free-exhaust pipe in the south-

FIG. 6. ELECTRICAL EQUIPMENT AT HANNIBAL SHOPS.

—

INDUCED DRAFT PLANT.

in iron conduit, for safety and for mechanical protec-

tion. Cast-iron slate-lined cut-out cabinets, of stand-

ard design furnished by Zimdars & Hunt, with plate-

glass doors, and fitted with Xoark fuses, are

at all centers of distribution, both for power and
lighting. The wiring was done by Kohler Bros, .1"

Chicago. Fig. S shows the cut-out cabinets in the

wood mill for the car-shop building. The larger

one is for the power circuits. 26 in number,
and the smaller controls the lighting cin

vision is made in each of the power cabinets for

three or four extra motor conned

M mine Shop.

The inside dimensions of this shop arc 225 feet

by <)S'L' feet, with a gallery 3.? feet wide, extending

tiie length of the north side. With .1 few exc<

all the machine tools arc placed under this gallery

and driven cither by direct-connected motors or by
inverted motors attached to the under side of the

gallery and direct-connected or geared to short

countershafts carrying the necessary cone pulleys

from which bells are run to the tools below. A
54-inch planer, a 48-inch lathe, a 42-inch and a .;_•

inch planer, an iS-inch slotting machine, and a large

radial 'Irill stand just enough outside of the gallery

rk can be handled to and from the

chines with the traveling cr

Following is a list of tools in this s;

: 'T.

1 42-lnch Nile* planer,
,. r.

Inch wheel 1 li

DCb Irulu*.

it<h lotbe*.
2 24-lnr-)i latl

I 22-Inch hnfl lathe.

! 16-lncfa lal

b turret brna
.

1

1 Journal lathe.
! 1 .ir-v. b

l car-wheel borer.
1 double centering
chine.

1 mlMkic mi(

1 Acme

1 grind
2 grind

•Irlll

drill.
1 fonr-splndle gang; drill.

• Irlll.

bln'f.

drill.

These 40 machines arc driven by 29 Crocker-

Wheeler semi-enclosed motors, aggregating

horsepower. Where machines arc grouped, no more
than three are driven by one motor, so that prac-

tically no motor need run, no shafting need be

turned and no machine need be kept in motion ex-

cept when useful work is being done.

A novel and interesting application of electric

power is seen in the equipment of the 54-inch planer

in this shoo, which is illustrated in the foreground

of Fig. 9. The shaft which carries the worm for

driving the rack wheel beneath the table and which
is usually provided with pulleys to receive the open

and crossed belts from an overhung countershaft, is

equipped with a double magnetic clutch, the field

piece of the clutch having two windings, one let into

either face. The armature rings, one on each side

of the field, are bolted to the sides of gear wheels

which arc driven from pinions on the extended shaft

of the 15-horscpower motor seen in the immediate

• _ _

m LLr
^

FIG. 7. ELECTRICAL EQUIPMENT AT HANNIBAL SHOPS.

—

MAIN SWITCHBOARD.

foreground. One of these pinions meshes directly

with one of the gears, while a gear wheel is inter-

posed between the other pinion and its gear to give

a reverse motion. The field piece is keyed to the

worm shaft, while the gear wheels carrying the

armature rings run on phosphor-bronze bushings.

The motor runs always in the same direction, and
consequently the two bushed gears on the worm
shaft turn continually in opposite directions. When
current is passed through the magnetizing coil on
one side of the field piece it is drawn up to the

adjacent armature ring, and the field piece and con-

sequently the worm shaft, turns with the gear on
that side; and when the other coil is energized, it

is drawn to the other armature ring and turns with

the other gear in the opposite direction. A working-
drawing plan of this magnetic-clutch apparatus is

shown in Fig. 10. The change in the flow of current

from one coil to the other is effected automatically

by an ingenious switch attached to the frame of

the planer and actuated by dogs set at des

on the moving table. While the energy consumed in

the clutch is only about too watts, -.here is

lutely no slip with the heaviest cuts, and the

is highly satisfactory.

The 66 feet in width of the machine shop beyond
the gallery is occupied by to engine stalls, an ample
space being left between the

and the line of the gallery for a deal

"midway." Kig. o, besides sfc wing the ,
:

.

planer equipped with the magnetic clutc

portion of the cast end of the machine shop. The
electric crane has Just lifted a pair of driving wheels

from the 90-inch wheel lathe behind the planer.

t the motors used to drive this latl

mounted on the front girder of the \ typi-

cal view ^i the machine sltop under the gal'

in Fig. 11. In the foreground of this picture

iwn a 40-inch vertical drill, direct-c

a three-horsepower motor and a four-spindle

drill, directly geared to a "

of these motors are placed upon the floor.

On the ceiling can be seen three inverted

connected to various machines by short counter-

shafting. The motors under the gallery in the ma-
chine shop vary in size from a two-horse|
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(driving a vertical drill) to a 25-horsepovver motor,

which operates an oscillating grinder. Most of the

other motors are of about five horsepower.

Between the engine tracks that run into the ma-
chine shop and in the 45 feet between the building

and the transfer pit are provided covered racks to

receive the parts of dismantled engines. Cars are

brought very near the northeast corner of the ma-
chine shop on a depressed track, so that wheels and

axles may be loaded or unloaded at ground level,

and an overhead track with trolley and air lift is

FIG. 8. ELECTRICAL EQUIPMENT AT HANNIBAL SHOPS.-

SHOWING CUT-OUT CABINETS.

being installed to convey them to and from storage

tracks and in or out of the shop.

Boiler Shop.

The boiler shop is practically a continuation of

the machine shop and measures 67 feet by 98^ feet.

The gallery referred to extends also through this

shop and the traveling crane serves the entire length

of both shops. There are in all eight machines in

the boiler shop, as follows

:

1 No. 6 Xiles bending rolls. 1 flue cutter.
1 flue tumbler. 1 flue scarier.
1 large punch and shears. 1 small punch.
1 flue welder. 1 hand bending rolls.

Besides these, there is a large flanging fire. Five

motors are used to operate the six power-driven
tools, aggregating 60% horsepower. A 35-horse-
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eight-pole motor at 200 revolutions per minute, the

armature mounted on the driving shaft. This ma-
chine, which is shown at the left in Fig. 4, is the

only one in the plant that is operated by a slow-speed

motor.

Blacksmith Shop.

The blacksmith shop is 84 feet by 98% feet in

size and contains the following machine tools

:

1 punch and shears. 1 Bradley hammer.
1 holt header. 2 steam hammers.
1 bolt shears. 1 grindstone.

With the exception of

the steam hammers, these

machines are also electric-

ally driven, four motors,
aggregating 22% horse-
power, being required. Two
furnaces are provided in

this shop and 10 down-draft
forges, operated by a

blower and a fan, both of

Sturtevant pattern, and
placed at the west end of

the gallery over the boiler

shop. Two motors, one
10-horsepower and one 15-

horsepower, are used to

drive the blowers. A large

storage shed at the end of

the blacksmith shop con-

tains every kind of mate-
rial required.

Wood Mill.

The easterly 86 feet of

the car-shop building, 9SM>

feet wide, is utilized on the

ground floor for the wood
mill and contains some of the heaviest machines
in the shops. The 24 machines located here are as

follows

:
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plate girders, resting on heavy cast-iron columns,
with" 20-inch, 80-pound I-beams, is designed to carry

350 pounds per square foot. The following ma-
chines are placed on this floor

:

1 pattern lathe.
1 tenoner.
1 hollow chisel mortlser.
1 hair picker.

1 scroll saw.
1 universal saw bench.
1 sewing machine.

-VIEW IN WOOD MILL,

1 power-feed railway cut-off
saw.

1 outside molder.
1 automatic cut-off saw.
1 planer and matcher.
1 four-sided timber planer.
1 seif-feed rip saw.
1 buzz planer.
1 double surfaeer.
1 single surfaeer.
1 24-inch wood lathe.

• 1 saw sharpener and glim-
mer.

1 band-saw cutter and
filer.

1 vertical borer.
1 large tenoner.
1 upright molder.
1 automatic car grainer.
1 mortiser.
1 scroll saw.
1 3S-inch band re-saw.
2 rip saws.
1 knife grinder.
1 emery wheel.
1 grindstone.

The five machines in the cabinet shop are each
independently driven by five motors aggregating 22
horsepower, while the hair picker and the sewing
machine in the upholstery shop are run with a two-
horsepower motor.

Car Shop.

The car shop adjoins the mill on the west and
occupies a space 114 feet long by 98% feet wide. It

contains five repair tracks, connecting with the trans-

fer table, and in the southwest corner, toilet rooms
for the men in this building.

Paint Shop.

The paint shop lies west of the car shop and
measures 167 feet by 98% feet. There are six tracks

provided, and at the west end an office and a paint

room, together with a small room used for brass

buffing. A two-horsepower motor drives the buffing

wheels, as well as a paint mixer.

Transfer Table.

The transfer table, shown in Fig. 12, is 70 feet in

length and has a capacity of 150 tons. It is oper-

ated with two 25-horsepower street-railway motors in

series multiple, which receive current from a double
trolley line supported on latticed-steel columns along
the north side of the pit. By means of friction

clutches and two separate gears the table is given

two speeds. The slow speed, which is about 125

feet a minute, is used when the table is loaded. A
speed of 275 feet a minute can be given the table

when it is empty. By means of another set of fric-

tfon clutches the power may be applied to a winding

drum used to draw locomotives or cars on to the

platform. This apparatus has a speed of 100 feet a

minute, and it is connected so that it cannot be op-

erated while the table is in motion.

Turntable.

At the north end of the grounds is the turntable

illustrated in Fig. 13. The table was built by the

Lassig Bridge and Iron Works of Chicago and has

a 66-foot span. It is driven by a series fully en-

closed motor of about four horsepower placed on

PIG. g. ELECTRICAL EQUIPMENT AT HANNIBAL SHOPS.
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CONNECTION.

or, with a double magnetic-clutch equip-

ment, arrangi she rolls and the raising

and lowering of 'he upper roller may be operated

independently and only one at a time by the same
motor, for the large bending rolls. The

rge reversible controlling

tat, which can cut down the speed so per cent
normal rating. The double punching and

shearing machine is driven by a six-horsepower,

FIG. 10. ELECTRICAL EQUIPMENT AT HANNIBAL SHOPS.

LARGE

Each of these machines, with the exception of the

small saw sharpeners, grinding machines and the

24-inch lathe, which are driven from a common shaft

by a five-horsepower motor, are equipped with inde-

pendent motors, there being 19 in all, aggregating

275 horsepower. The largest motor is of 45 horse-

power and is directly connected to the four-sided

timber planer. In most cases the motors are direct-

coupled or geared to the machines and placed on

the machine foundations, though in a few instances

where circumstances require it, they are attached

to the ceiling and belted.

Fig. 8 is a view on the west side of the wood mill.

Resides the cabinet boards for the wood-shop build-

ing, it shows at the left a 15-horsepower motor driv-

ing a self-feed rip saw, and on the right the 7%-

horsepower Otis electric-elevator equipment for the

elevator running to the floor above.

A track from the yards enters the mill, so that

material may be brought directly to the machines

or shipped out finished with a single handling. Each

machine is equipped with the necessary hoods for

carrying away shavings, and a double 50-inch

Sturtevant exhauster attached overhead and driven

by a 50-horscpower motor delivers them to the hop-

per in the boiler room. The shavings system was

installed by the Allington & Curtis Manufacturing

company of Saginaw.

Cabinet and Upholstery Shops.

On the second floor of the mill and reached by

the elevator and < stairway arc the cabinet and

upholstery shops. The floor, supported on 36-inch

—PLAN DRAWING OF MAGNETIC-CLUTCH CONNECTION ON
PLANER.

a triangular steel frame hinged to one side of the

table, and connected by double-reduction gears to

a traction wheel running on the circular rail in the

pit. The motor and its support are shown at the

left end of the table. A controller and resistance

is placed at each end of the turntable, so that the

motor may be operated from either point. An in-

genious arrangement has been devised for carrying

the current to the motor. As the shops are lo-

cated on the banks of the Mississippi River and the

grounds are apt to be inundated, an underground or

trolley connection to the motor was deemed unad-
visable. So the leads were brought in overhead

from the pole line and connection was made to the

wires running down the iron pipes at the side

through collector rings and brushes mounted on a

thrust bearing, the whole being enclosed and in-

sulated in a weatherproof hood. This apparatus is

placed 18. feet above the table, and turns with the

table, the leads to the collector rings, however, main-

taining a fixed relation to the nearest pole of the

pole line.

Motor Control and Mounting.

All the motors throughout the plant are provided

with single-throw, double-pole switches and starting

boxes of the Cutler-Hammer type. As an additional

provision, auxiliary switches arc provided at prac-

tically every machine for bringing the machine to

rest instantly. In the wood mill these consist of 10-

ampere push switches and in most cases are sus-

pended over the machines by cords from the ceil-

ing. In the machine shop push switches are pro-
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vmI.'cI on (lie sides of the machines, or where the

machinists' positions require them, 'these switches

cutout the magnets on ihe starting boxes, thus stop-

ping the motors very quickly.

Various methods are used for connecting the mo-
lors throughout the plant to the machinery. Some
of the motors have their armatures directly mounted

On the driving shafts of the machines, and some are

directly connected by means of pinion and spur

gears to the machines. Other motors arc geared to

short countershafts or geared to cone-pulley counter-

shafts, while some arc geared to a short line shaft

lot driving a group of machines. B.esides these

methods, belted motors are used, the belt's operating

the machines directly or by means of shafting. The
motors are mounted as necessity dictates, sometimes

mi the foundation of the machine, sometimes on

lop of the machine, but more often suspended from

a girder or the ceiling. The installation of nearly

every motor has been a matter of special design and

arrangement. This is particularly true under the

gallery in the machine shop, where the steel-girder

ceiling permitted no great uniformity of motor in-

stallation.

Heating.

The two main buildings are heated by the Stur-

tevant blower method in connection with the War-
ren-Webster vacuum system. Exhaust steam is led

from the power house to large steam coils, over

which air is drawn by 12-foot Sturtevant fans and

discharged through galvanized-iron pipes to the vari-

ous parts of the buildings. This apparatus for the

engine shops is located about centrally on the bal-

cony (the pipes for which can be seen in Fig. 4).

while that for the car shops occupies a portion of

the second floor of the mill. Each fan is driven by

a 35-horsepowcr motor. The heating in the other

buildings is accomplished by direct radiation, the

condensation from both systems being returned to

the feed-water heater by means of vacuum pumps
in the power house.

Lighting.

The enclosed-type G. I. 230-volt arc lamps are

used for general illumination in all of the shops and

for the lighting of the yards, while 230-volt incan-

descent lamps are supplied at each machine and for

the lighting of the various offices and other build-

ings. In all there are at present 93 arc and 500

incandescent lamps connected, though capacity has

been provided for further extensions of the lighting

system. A possible extension in the near future

may be the use of electric switch and signal lamps.

. At intervals along the walls of the engine and
machine-shop building, the mill building and the

roundhouse have been provided Chapman flush re-

ceptacles. These are 84 in number and are arranged

so that flexible connections can be made to them

of the best. The interior cole, ring of the 1

a light gray, and the dark gr<;cn of the machinery
contrasts well with it, giving an effect of ne

and finish which is very attractive.

The wisdom of the policy of subdividing the ;

and using individual motors in practically all cases

is demonstrated clearly in the results obtained.

With a total rated capacity of 696 horsepower in

motors connected, which includes all of the machine
tools (582 horsepower;, a transfer table (50 horse-

power), a traveling crane (44 horsepower), a turn-

table (four horsepower), two elevators (15 horse-

power) and the small hot-water service pump (one
horsepower)—that is, with the whole electrical

equipment in service, excepting the 50-horscpowcr

motor for the shavings ex-

haust, not yet installed, the

70 horsepower in motors

for heating, and the light-

ing load, none of which has

been required during work-

ing hours since the plant

went into operation—the

maximum switchboard load,

which includes the motor
and wiring losses, has not

exceeded 200 horsepower, or

29 per cent, of the con-

nected load, although piece-

work is well established.

With the motors, which

have not yet been placed

in service and with the

lighting the total connected

load will be 941 horsepower
(816 horsepower for the to-

tal of 76 motors) and the

switchboard load about 400
horsepower, or 42^ per

cent. This small load fac-

tor is unquestionably due
to the absence of dead load

and the strict enforcement of the rule made possible

by independent motors, that every machine must be

shut off except when actually producing. These
figures represent the power required to carry on such
repair work as the track facilities of the shop make
possible, but additional power capacity has' been pro-

vided, as it is intended to prepare considerable mate-

rial here for other shops now overcrowded.

The complete power plant, including the founda-

tions and all apparatus in the generating station, as

well as the distributing system, motors, shafting,

gearing and lighting, and all appurtenances erected

in place and ready to run, has been installed at

something less than $90 per connected horsepower,

while the power station itself represents a cost of $68

International Engineering and British
Association Meetings in Clasgow.

Glasgow, Scotland, has been the scene of two
notable scientific gatherings during the

weeks, drawn there, partly, no doubt, by the
attraction of the ' week
the great International Engineering Congress of
tool held its meetings, in which 27 societies and in-

stitutions participated. In the nine different sections

much attention was devoted to electrical and allied

Among the papers schedule cad be-

were the folk,wing : "Con';:

current Dynamo Design," by H. A. Mavor; "Danger
from Trolley Wire-, and Their Protection," by Prof.

ELECTRICAL EQUIPMENT AT HANNIBAL SHOPS.—VIEW UNDER GALLERY
IN MACHINE SHOP.

A. Jamieson ; "Alternating Currents and Their Pos-
sible Application to Mining." by Sidney F. Walker;
"The Economy of Electricity as a Motive Tower
or. Railways at Present Driven by Steam," by Prof.

C. A. Carus-Wilson ; "Trials of Steam Turbines for

Driving Dynamos," by C. A. Parsons and G. Gerald
Sloney ; "High-speed Railway Car of the Allgemeine
Elcktricitats Gesellschaft of Berlin," by O. Lasche;
"Electricity Supply Meters of the Electrolytic Type."

by J. R. Dick; "Modern Commutating Dynamo Ma-
chinery, with Special Reference to the Commutating
Limits," by H. M. Hobart.

Beginning on last Tuesday and continuing to Sep-
tember 19th is tile period for the annual meeting of
the British association. A large number of scien-

Fig. 12. Transfer Table.
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for supplying incandescent lamps to use in inaccessi-

ble places. Packing-bouse cable is used fur the con-

nections, as it is waterproof and practically inde-

structible.

Fiue Protection.

A complete system of fire alarm is installed, mak-
ing it possible to turn in a call from any part of

Ihe plant, and lire hydrants, with coils of hose, arc

placed at every convenient point. A special pumping
plain for fire purposes is not required here, as the

city waterworks furnishes a pressure of go pounds
per square inch. In addition to these precautions,

the men are drilled for lire service.

Conclusion.

The general impression gained from a visit to

ibis plant is one of thoroughness and completeness.

No detail has been too small to he worked out fully,

and the workmanship and material everywhere are

EQUIPMENT OF THE BURLINGTON RAILROAD SHOPS AT HA

per horsepower in rated capacity—a very reasonable

figure for so complete a plant, where only the best

apparatus and material have been used.

The shops are in direct charge of Mr. 1 X. Wilber,

master mechanic, who has among his assistants W.
A. Hopkins, electrical engineer; C. I.. Tarbell, me-
chanical engineer, and Fred Baushle, engineer in

tin- power house.

Hannibal is a thriving city of 15.000 people on

the main Ime of the Burlington, between St. Louis

and Si. Paul, and also between St. Louis and all

Missouri River cities. Denver and Hillings Coal

can be obtained quickly ami a' reasonable prices

from the mines at Bcvier. on the Hannibal and St.

Joseph railroad. fc*o miles away, and the living condi

tions for Ihe 400 employes are unusually favo

Fi,;. 15. Turn Tabic.

NNIBAL, MO.

litie papers have been arranged for. and in the
of entertainment a number ^>i vi>r.^ to plants and
excursions have been arranged, Arrangements have
been made for discussion on "The Magnetic Effect

of Moving Electric Charges." which will be opened
!>> Dr. Cremien of Paris. Lord Kelvin will present

a paper on "The Amount of Matter in Interstellar

Space." and among others to be read in the differ-

SCCtions arc '.be following: "The Present
t-on <4 Electrochemical Industries in Phis Country

id Vbroad," by Dr. Shields: "The Carriage of

Over Electric ["rollej Systems," bj A. H.

Gibbings; "The Protection of Public Bui

from I igbtning," by Killingworth

Businc s men of Auburn, Neb., contemplate build-

ing an electric-light plant.

Die Ontario and Wayne .

ncorporatcd to build an electric railway from
ndaigua to Pultncyville, X N
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Tesla's High-potential Work.
Professor A. Slaby recently delivered a lecture on

"The Latest Progress in Spark Telegraphy" before

the general meeting of the Verein Deutscher In-

genieure at Kiel, Germany. He spoke of the latest

systems of wireless-telegraph apparatus made by the

Allegemeine Elektricitiits Gesellschaft and of the

possibilities to be expected from space telegraphy in

a practical way. At the conclusion of his lecture

Professor Slaby showed that the future of spark

telegraphy rests essentially in the possibility of pro-

ducing high electrical pressures.

"What we employ at present for the purpose,"

s.-:id the lecturer, "is a very modest result, if we
compare it with what Nikola Tesla, an investigator

who lives at present [the lecture was delivered re-

cently, but was evidently prepared some time ago]

as a hermit, has shown on the peaks of the Rocky
Mountains to very few intimates. Not having been

an eye witness, I can only judge from a few photo-

graphs which Mr. Tesla sent me a few days ago as

a token of friendly consideration. You can see him
here for your self [in the accompanying illustration]

in his lonely cabin surrounded by artificially produced

spark discharges which overshadow everything our

most daring imagination might dream of. It is to

be hoped that he will put his theoretical knowledge
and eminent technical power at the disposal of the

FALL BUSINESS PROSPECTS.
It is pleasant to record the fact that the second

annual Fall Trade Number of the Western Elec-

trician finds the country in continued enjoyment

of the remarkable era of prosperity now of several

years' duration. Business conditions in all depart-

ments of industry are excellent, and the electrical

and immediately allied interests are partaking of

at least their full share of the general activity. The
demand for electrical machinery and apparatus of

American make, both at home and abroad, continues

to be satisfactory
;

prices are maintained at a re-

munerative level, and collections for goods sold are

promptly made. Labor troubles constitute the only

cloud on the industrial horizon ; but the agricul-

tural, manufacturing and commercial interests of the

country are enjoying such a season of long-con-

tinued prosperity that even a struggle of the mag-

nitude of the steel strike is comparatively little felt

by the public at large. There seems to be a lull,

just at present, in the formation of trusts; but

whether the consolidation and centralization idea

has reached its highest point of development pre-

sents an economical problem too vast for the gift

TESLA S HIGH-POTENTIAL WORK.

practical service of spark telegraphy. We could

then expect an immense advancement, which could

be placed at the side of the first perception of Mar-
coni.

"It has been said that Tesla has not derived any
practical results from his experiments, and many
have doubted his ability to produce results on ac-

count of the poetic and fantastic remarks which he

circulated in the daily press. But in the face of

the wonderful demonstrations which nature has re-

vealed .to us in the mysterious play of the electric

spark one involuntarily turns poet. Even such a

serious savant as Professor Ayrton cannot restrain

himself from day dream, as follows:
" 'The day will come, when we are forgotten, when

. gutta-percha coverings and iron armor-
ing will be found only in museums. Then will man,
when he desires to speak to his friend and knows
not where he is, call with electric voice, which only

his friend, who possesses the correspondingly tuned

electric ear, can hear. He will ask: "Where art

ihou?" And the answer will ring into his ear: "I

am in mine," or "on the peaks of the

the boundless ocean." Or perhaps

he knows then that his

friend is dead.'

"But scien rnal, and with the power of

youth add;, and draws, for century after

from the inexhaustible horn-

The Clyde Electric Power company of 1

has made application for permission to

struct, maintain and operate an electric railroad

and from R

of prophecy of the most accomplished reviewer. It

is enough that the industries of the country are

healthful and active to an unexampled degree. In-

deed, business has been so good for the last few

years that there has been some fear that the existing

prosperity is too good to last and that the ebb of

the tide must soon be felt. Careful observation

seems to show, however, that this apprehension is

unfounded, or at least can have no basis of fact

on any causes now discernible. There is certainly

every reason to anticipate a good business for the

electrical manufacturers and dealers for the closing

months of 1501 and as far beyond that as one may
venture to look. This is the opinion of the Western

Electrician, and it is corroborated by the views of

many electrical business men of prominence, as will

be seen by the following expressions of opinion col-

lected for this issue:

Adams-Bagnall Electric Company (by J. H.
Worbs), Cleveland, Ohio: Our business is better

at the present time than it has been since the organ-
ization of our company, and we have every reason

to believe we will have continued satisfactory busi-

ness this fall and winter. As for our opinion on
other lines in electrical business, we can only state

that we understand that everyone is behind in his

In fact, we have difficulty in obtaining

certain class of material used in our business.

American District Steam Company (by I. II.

Babcock), Lockport, N. Y. : Wt are phased to say

that from our association and business relations

.villi men interested in electrical and allied indus-

tries, we are of tin opinion thai business will con-
tinue 1., pro per a in the pa t, The country as a

whole is too prosperous to allow the present labor
difficulties to check the march of progress.

Electric Applianca Company (by W. W. Low),
Chicago: I consider that the steady growth that
is taking place in all branches of electrical work
should operate to create an increased demand for
electrical supplies, greater than in any previous year,
and this, too, even if there were a backward trend
in the general business of the country. This latter
condition, however, we know does not exist. The
conditions that work for a prosperous fall trade are
surely predominant, and the "general feeling"—that
indescribable force which influences the business
man more than he may himself appreciate—points
the same way. In my opinion, a most satisfactory
fall business may be anticipated, and in the elec-
trical field proper a record breaker is to be ex-
pected. The only drawback that I can see to the
f

• |efhnent of the above is that the manufacturers
will be unable to supply the demand, even by work-
ing their forces night and day.

Electric Storage Battery Company (by J. L.
Woodbridge), Philadelphia: We find the outiook
for the storage-battery business at the present time
very encouraging. It is gratifying to note that the
accumulator is rapidly commanding in the West that
general recognition it has for some time enjoyed in
the East as an important and often indispensable
adjunct of every plant for developing and utilizing
electrical energy.

Ericsson Telephone Company (by F. Hemen-
way), New York: From our experience, for prac-
tically eight months of the year 1901, we believe
that the fall trade for the balance of this year will
continue to be good. We are confident that there
is a steady growth in the demand for telephones,
and especially for telephones of the highest class,
such as we supply. The frantic efforts made by
many of the imitators of good goods and by those
who make the cheaper class of instruments to secure
business indicates the growing feeling in favor of a
better grade or quality.

Fair Telephone and Construction Supply Com-
pany (by C. W. Farr), Chicago: The outlook for
ihe fall trade in the electrical business is very flat-

tering. Advices from our customers in the different
states show that they are all doing a good, healthy
business, and they predict a heavy trade this fall

and winter. The electrical business has now gone
beyond the experimental point in every branch, much
additional capital is being added, and, as it appears
to us now, the demands for all classes of electrical

goods will far exceed any previous fall and winter
trade in this line.

Gregory Electric Company (by A. O. Kuehm-
sted), Chicago: Our works are very busy, being
crowded to the utmost capacity with orders. Our
business shows an increase of 25 per cent, over last

year. We have recently gone very extensively into
the business of reconstructing alternators, changing
the old style of surface-wound armatures into the
latest slotted type. Our customers are highly pleased
with the results, as the capacity of their machines
is largely increased. We anticipate a very large
business in this new branch also.

Holophane Glass Company (by I. B. Ferguson),
New York : It is our experience that the outlook
seems promising for a prosperous and busy season.
1 here seems to be a general feeling of confidence
among the dealers in our trade, which is an indi-
cation of good times.

Pawling- & Harnischfeger (by S. H. Squier,
Jr.), Milwaukee, Wis.: We regard the situation as
very satisfactory, indeed. We are operating our
works with a double crew of men, and have a larger
force of men employed than at any previous time in

our history. So far as we arc concerned, the outlook
in our line of business is very satisfactory.

Queen & Co. (by J. G. Gray), Philadelphia: In
those lines with which we come in contact there is

evidence of a large business during the coming fall.

The general extension of electrical industries arid

the increasing applications of electricity in technical
work, together with the increased refinement of tech-
nical processes, are leading to a largely increased
demand in our case for electrical testing instruments
of every class. The inquiries which we are receiving
indicate a probable larger business during the com-
ing year than we have ever experienced. We have
had a number of interesting inquiries from abroad
recently, serving to show that American methods
and instruments are coming more largely into use
in foreign countries, and some inquiries which wc
have received from South Africa, tend to indicate

the renewal of a market there for American goods.

Shelby Electric Company (by J. C. Fish),
Shelby, Ohio: The business outlook for the coming
yi ,11 is extremely bright. Wc have not been affected

in any manner that we know of by the consolidations
of the various lamp factories or by the consolidations
of other interests. The Shelby lamp differs mate-
rially from other incandescent electric lamps, and,
therefore, perhaps our experience could not be used
as a criterion for all, but our trade is fully 100 per

cent, better than it was one year ago, and we believe

that we can reasonably expect the greatest volume
of business we have ever experienced. Wc think
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that a good lamp business indicat g 1 business in

evcrj line, for it is when people are working ovcrtimi

that the mosl lamps are used.

Sprague Electric Company 1 by II. M. Davis),

New York'. The outlook for fall business, so far as

the Spraguc Electric company is concerned, is ex-

ceedingly bright. The present year has been un-

usually active in all departments, the sales exceeding
.-Ml previous records for the corresponding period.

Our split-pole generators have been very successful,

and the engineers are rapidly becoming acquainted

with their points of superiority. The architects all

over the country are busy, and this means a large

output of conduits for interior wiring.

Standard Telephone and Electric Company (by

J. J. Nate), Madison. Wis.: From inquiries re-

ceived, advancement of electrical construction work
now under way, franchises which have been granted

for traction work, telephone exchanges and central-

station plants, we are assured an excellent fall busi-

ness. We feel the movement and do nol doubt that

the year will prove one of the best we have had

since the organization of the Standard Telephone

and Electric company.

Standard Underground Cable Company (by

J. W. Marsh). Pittsburg, Pa.: We consider the

prospects for a large fall business, both domestic
and foreign, as being very favorable, indeed, and we
believe this state of affairs will continue during the
remainder of the year.

C. J. Toerring Company (by C. J. Toerring),
Philadelphia : The outlook for fall business, both

private branch exchanges for city department Mr.
Pope said thai his company now had about ioo
exchangi in Buffalo. Hiis brought him dowi
application "I the exchange for municipal pu
and it was his idea that it would be very beneficial
for business between the various dcparti
is the aim of Mr. Pope's exchanges to gi 1

nection in three seconds, and in this he had efl

a big reduction. He related how in his exchanges
a fire alarm was provided to give the operator the
ueces>ary information in regard to a tire in order
that questions might tie answered, and he said that,

in his opinion, the time was not far off when the
information bureau would be a part of the success-
ful telephone exchange. An expert in the telephone
field, he said, would not consider an unlimited
ice now so popular, and he pointed out thai

service for business places simply gave oppor
tunity for the office force and others to carry on
unimportant conversation, thereby' closing the tele-

phone door or entrance for people who wanted to

reach the office on genuine business.

The association voted Mr. Pope its thanks and
elected him an honorary member of the body. There
was a short discussion, in which F. C. Mason and
A. S. Hatch participated.

E. F. Schurig, city electrician of Omaha. Neb.,
read his paper on "Municipal Control Versus Mu-
nicipal Ownership." The paper was very well re-

ceived. The discussion was participated in !>v \V.

M. Petty. F. C. Mason. A. S. Hatch. William Brophy,
Adam Bosch, Alexander Henderson and E. W. P)ug-
dale. It was Mr. Bosch who pointed out that if the
lire and police systems in cities were managed by

ion that it

and Mr. Mi

g

ment of a

1. Moran, Schurig, Br
examine it and make a full rej* r' at tl

vention,

A committee of four

Mrv Ada ' of Wulian
it her a well-filled pur

m of her
taining the ladies in attendance al -

Dr. I
-". E elected an a

of the association,

onduit company.
The report of the secretary showed the member-

ship of the association to be 118 when it

Falls, to which are to Ik- added the new n.

mentioned in tin- and last weel
Treasurer Bosch in bis report told tm

burg lax year there was a balance on hand in cash
of $381.05. to which is to be added rcce ;

The expenses had been $540.45, leaving a balance of
S.v 5-50 on hand.
On motion of Mr. Brophy, the convention adopted

the executive committee's report in favor of the ap-
pointment of a finance committee.
Richmond, Va., was selected as the pla<

holding the convention of 1902.

Xew officers were elected as follow-: President.
A. S. Hatch. Detroit. Mich. : first vice-president.

YV. M. Petty. Rutherford. X. F. : second vice-presi-

dent. A. (',. Ferrand, Atlantic City, X. J.: third vice-

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRICIANS.

domestic and foreign, is the best we have ever known.
At the present time we find it difficult to keep up
with our orders, which is not the usual slate of
affairs during the summer.

Triumph Electric Company (by W. H. Jacob),
Cincinnati: The outlook for fall and winter busi-

ness is exceptionally bright, more so than it has
ever been in the histor} of our business. In fact,

we migh'_ say that we now have orders booked for

delivery in November and December, and it will be
all that we can do to take care of these at that time.

for we are extremely busy, and are compelled to

work the Factory to its limit, working the full 24
hours.

International Association of Municipal
Electricians.

The second day's morning session of the sixth

annual convention of the International Association of

Municipal Electricians at Niagara Palls opened soon
after 9:30 o'clock on Tuesday. September 3d. Pres

ident Mead presented Mr. Guy Owen of Honolulu.
Hawaiian Islands, to the convention, and Mr. Owen
stated 1h- would be pleased to give ;iny informa-

tion in regard to the electrical conditions at his

home the members desired,

A nominating committee, consisting of F. C. Ma
son. Brooklyn; F. <i. Boyd, Baltimore, Md.; J. W.
Aydon. Wilmington, Del.; W. M. Petty. Ruther-

ford, X. J.. William Brophy, Boston, Mass.. and
W. 11. Thompson. Richmond. Va., was appointed

by the president.

'The committee -mi rules governing municipal con

struction reported progress and was continued to

report at the next meeting.

Mr. Henry W. Pope, general manager of the Bell

Telephone company of Buffalo, was introduced to

the convention, and gave a desultory talk on tele

phone matters as applied to municipalities. In the

main, his remarks were confined to the benefits of

private corporations, the majority of those present
might lose their jobs, which in itself was a recom-
mendation for municipal ownership.
On Tuesday afternoon William Brophy of Boston

read a long and carefully prepared paper on the

"Tnadvisability of Placing High and Low-potential
Wires Through the Same Series of Conduits, or
Through the Same Manholes." In the discussion

that followed Mr. Brophy's paper, Messrs. Schurig.
Seely. Petty. Brophy. Dugdalc and Barnard partici-

pated. Mr. Brophy stated that one thing the elec-

trical industry needed to-day was something akin
to the water pipes. "Until we get it." he said, "we
can only limp along on crutches." A vote of thanks
was tendered Mr. Brophy for his excellent paper.

J. W, Aydon's paper on "Improved Storage Bat-
tery for Municipal Purposes" was read by the 1

retary, as was also the paper of P. H. Trout, Jr.,

on the
M
Nei?d and Value of a Set of Rules for

Outside Construction."
During the day John II Dowillgton. Pittsburg;

Thomas K. Harding, Bay City. Mich.: Prank Rich
ardson. Boston, Mass.. and Guy Owen of Honolulu.

Hawaiian Islands, were elected to membership.
When the application t)j Mr. Owen was announced
there was extended applause. There had been a let-

ter read from one in the Philippine Islands asking
for information in regard to rules governing nui

nieipal construction, and these two incidents told

very plainly how the influence of the electrical in-

dustry Of the l'n it ed States was extending into

CJnclc Sam's new Dosscssions.

There was a little bit of a disposition to hurry
Oil Wednesday morning because another convention
awaited the room P IT Alexander of Xew York
read a paper on "Magnetic Car Brakes." J. H.
1 Fnllbcrg <^i the General Incandescent Arc 1 ighl

company of Xew York spoke briefly.

Dr, 1 E. Miles of Xew York threw a firebrand
into the convention bv sneaking of the mi
fire-alarm system, F C Mason expressed the opin-

presjdent, William Crane. Erie. Pa. : fourth vice-

president. W, A. Barnes. Bridgeport. Conn.;
tary. P. P. Foster. Corning. X. Y. : treasurer. Adam
Bosch. Newark, X. J.; executive committee, W. H.
Thompson, chairman. Richmond, Ya. : M. \V. Mead.
Pittsburg, Pa. : William Brophy, Boston. Mass

:

J. W. Aydon. Wilmington. Del.; P. (i Boyd. Bal-
timore, Md.: P. C. Mason. Brooklyn; William Y.
P.llett. Elmira, X. Y. : G. P. MacDonald, Ottawa.
Out.: M. (.;. Cantield. Grand Rapids, Mich.

Finance committee, Martin 1. Donohue, chairman
Xiagara Falls, X. Y. : J. F. Zelufl. Paters. .,1. [

Jerry Murphy. Cleveland. Ohio; Elmer I

legheuy. Pa.; Ion Simon. Jr., Char'
On motion of Mr. Brophy. the association made

it imperative that all future papers to be read before
the association shall be in the hands *">i the secretary
30 days before the meeting.

In a brief speech, William Brophy reviewed the
history of the association, referring :

Mas,, 11 of Brooklyn as the "organizer, father and
nurse" of the body. It was his idea that at this
time some recognition should be taken of this
and. on bis motion. Mr Masoit was made
member witllOlU dues. After this

^i the convention, the s, used much merri-
ment by stating thai Mr Mason's dues bad boon
paid five years in advance.
A vote >^\ thanks was extended to Mai

ohuc, Mayor Butler and to Samuel I

manager of the International Hotel, for the \cry
kind manner in which he had looked after the wel-
fare auA comfort ^\ the convention and its men
The convention was then adjourned.
1 be accompanying picture

crouD -e by
II 1" Miclson of Xiagara Falls.

Jamaica, Vt. is contemplating
an electric-light plant.
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With some untoward incidents, it is gratifying to

realize that business continues to be active and
healthy. This is particularly true of the electrical

and machinery trades. Following a precedent estab-

lished last year, the Western Electrician, in this Fall

Trade Number, has obtained the opinions of a num-
ber of electrical business men on this important sub-

ject, and there is not a dissenting voice to the pre-

vailing opinion that tbe business outlook for the fall

months is exceptionally bright. This is a gratifying

condition of affairs and a legitimate occasion for

mutual congratulations on the part of all interested

in the industry.

In common with all their fellow-countrymen
Americans engaged in electrical pursuits will most
earnestly hope that the life of the president may be
spared. At the present time the surgeon's bulletins

give ground for the welcome belief that Mr. Mc-
Kinlcy will recover and that his speedy return to

health will defeat the murderous purpose of a des-

picable assassin. Mr. McKinley has achieved a de-

servedly high place in the hearts of his fellow-citi-

zens, and the esteem in which he is held is hearty,

sincere and universal. His personality is engaging;

but, beyond that, he is the president—the executive

chosen to carry out the laws of a free people. The
attempt on his life is execrated at home and abroad,

but by none more than by the alert, law-abiding,

patriotic citizens who constitute the electrical fra-

ternity of the United States.

While everyone will rejoice if it shall not be

necessary to use the X-ray on the body of the

president, to locate the bullet for a second opera-

tion, it is indicative of the general concern that

the leading skiagraphers and Roentgen-apparatus

makers of the country have hastened to put their

services and appliances at the disposal of the sur-

geons attending the distinguished patient in Buffalo.

By a coincidence that may possibly become important

the Roentgen Society of the United States is sched-

uled to hold its annual meeting in Buffalo this very

week. With previous offers and with the men and

apparatus drawn out by this convention, it will be

seen that the best the country has to offer in X-ray

outfits and manipulation is at the disposal of the

president's medical advisers. It is interesting to re-

flect, also, that this means of detecting foreign sub-

stances in the body is entirely a development of the

science of physics within the last seven years. If

the X-ray had been known at the time Garfield was

shot, many of the perplexities and mistakes of the

surgeons during that trying period would have been

avoided.

Considerable space is given in this issue to a com-

plete and well illustrated description of the new
shops of the Chicago, Burlington and Quincy Rail-

road company at Hannibal, Mo. From the view-

point of a railroad engineer or a master mechanic

the shops are. as well arranged, perhaps, as any in

this country; but their chief interest to the readers

of the Western Electrician lies in the complete elec-

trical equipment with which they have been provided.

In the design of the different shop buildings and the

power house a good opportunity was given for the

installation of a modern system of electrical power

production, distribution and utilization. That no

mistake was made in the adoption of the individual-

motor system instead of grouping the shop machines

and operating them by means of large-size motors

and line shafting, has been already demonstrated. It

iecn estimated that the installation of a group-

ing system with larger motors would have been

about $6,000 cheaper in first cost than the present

m, while, on the other hand, it would cost aboul

$100 a month additional for fuel alone to operate

such a system—more than three times the interest

on the additional outlay.

The old railroad shops were operated by shafting

and belting, no motors being used. In the new plant,

with a load of tools practically double the load in

the old shops and with the addition of electrically

operated transfer and turntables, the saving in coal

alone has been about $200 a month. This is partly

due to the use of a cheaper grade of coal, permitted

by better fuel-burning devices, but is chiefly on ac-

count of the elimination of the long stretches of

line shafting, with their unavoidable dead load.

Another feature of special interest is the construc-

tion of the power house. By reason of careful at-

tention paid to the selection and general arrange-

ment of the apparatus, the cost, including boilers,

engines, generators, switchboard, induced-draft plant

and all auxiliaries, excepting only the power-house
building itself, has been brought down to the low
figure of $68 per horsepower of the rated capacity.

This is certainly a low cost, especially when it is

realized that only high-grade apparatus and material

have been used.

Some interesting facts were brought out by a re-

cent decision in the Appellate Division of the Su-

preme Court of New York state, reversing a large

verdict secured against the Syracuse Rapid Transit

Railway company. The plaintiff, Walters, brought

suit for injuries alleged to have been sustained by

receiving a severe electric shock from a falling span

wire connected with defendant's trolley wire, while

riding his bicycle in an asphalted street. In revers-

ing judgment on the verdict, Justice Spring said:

The proofs of the defendant seriously impugn the
truthfulness of the plaintiff's story. Two witnesses
who are wire repairers in the employment of the de-
fendant testified to repairing a wire at this point
on this day, and they assert positively that it was
not a live wr ire. Balway, who reached the place
ahead of his fellow-workmen, said that the piece had
dropped down, and been wound around a stone
hitching post; that he unwound it and straightened
it out with his bare hands. And Breed, the other
repairer, also testified to the situation of the wire,

and that he handled it, and felt no electricity in it.

This street is covered with asphalt pavement, and
between the gutters is 40 feet in width, with an un-
impeded space of 13 feet between each outer rail of

the defendant's track and the curb. The plaintiff

testified with much positiveness that the asphalt was
absolutely dry ; and his own statement is that it

was a nice day, and this is corroborated by the

records of the Weather Bureau in Syracuse. Sev-
eral electrical experts testified that asphalt, when
dry, is a non-conductor of electricity, and that the
concrete which forms the base of this pavement is

also a non-conductor in that state, as is the rub-

ber which was the tiring of the wheels of the
plaintiff's bicycle. While this may, in a measure, be
expert testimony, yet the witnesses testified to a

scientific fact, and their testimony is entirely undis-

puted. It is proved that this trolley wire carried not

to exceed 550 volts of electricity. One of the elec-

trical experts testified to experiments in testing the

effect of electricity upon asphalt where he subjected
a piece of one-fourth of one inch in thickness to a

current of 20,000 voltage without any conduction.

It was wholly impervious to the current. We have,

therefore, the undisputed evidence that the plaintiff

was riding on a dry asphalt pavement, concededly a

non-conductor of electricity, and upon a wheel with
tires of rubber, also a non-transmitter of the elec-

trical current; and, if this is the true condition, con-

tact with the exposed wire charged with electricity

would not be fraught with any danger from that

agency. There must be an uninterrupted circuit to

enable the electricity to flow.

Justice Spring called attention to the fact that a

span wire is not normally in circuit, and also pointed

out that there are other circumstances which tend

to weaken the plaintiff's story. He never made any

complaint to the defendant, or presented any claim

to it, nor did he employ an attorney to bring this

action until about 14 months had elapsed from the

time he asserts the injuries were inflicted upon him.

Two or three personal friends who were with him

on various occasions testified he never intimated

that he had received or was suffering from any in-

juries, and he never mentioned the accident which

is now the basis of his large claim.

One banc of street-railway operation is the bring-

ing of fictitious claims for damages against the

companies, but seldom is a case presented on such

a slight basis of fact as the present one. The

language of the court seems to make it clear that

ill'' plaintiff' sustained no material injury whatever,

and in bringing suit the complainant has simply

achieved an unenviable notoriety.
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NEWS ITEMS OF INTEREST TO EXPORTERS.
Exhibition at Osaka, Japan.

There is to be an exhibition in Osaka from March
1 to July 31, 1903. The exhibits will be articles

collected, produced or manufactured by subjects of

Japan or by foreigners resident in that country. A
display is to be given of mining, industrial, me-
chanical, educational, scientific and other exhibits,

and the general expense of the exhibition will be

borne by the Japanese treasury.

Trade Conditions in South Africa.

In reporting upon the trade conditions in South
Africa, United States Consul James G. Slowe, sta-

tioned at Cape Town, says that trade is not inactive

at present, and many arrangements for the comple-
tion of the various electric installations planned or

under course of construction are being made in an-
ticipation of an early termination of the war. The
rebuilding of the telegraph lines will call for much
material. The report also states that the imports
for the year 1900 are greatly in excess of the imports
of 1899. Among the noticeable increased importa-
tions are scientific apparatus and telegraph mate-
rial.

Railway Projects in Wales.

The parliamentary committee of the Glamorgan
County Council has directed that the necessary notice

required by the light-railway act be given in respect

of the following-named lines of light (probably
electric) railway, with the view to the passing of

special resolutions to make applications tor orders
for such of them as may be decided on by the coun-
cil : (l)A line from Aberdare by Mardy, Porth,
Tonyrefail, Blackmill and Tondu to Bridgend ; (2)
a line from the boundary of the county borough of

Swansea, or the end of the authorized Swansea light

railway, lo Ystalyfera by Clydach and Pontardawe

;

(3) a line from the county borough of Swansea,
or the end of the authorized Swansea light railway
to Loughor

; (4) a line from the authorized Swansea
light railway at Morriston to the end of the existing

tramway at Neath Abbey; (5) a line from the ter-

mination of the Neath corporation tramway at

Briton Ferry to Taibach. If found desirable, the

applications will be made jointly with the Swansea
Borough Council or the district councils of the

districts wherein any part of the light railways may
be situated. To this end working or other arrange-
ments with such councils, both as to the proposed
and authorized light railways and the existing and
authorized tramways, may be made. It is possible

that money may be advanced to any company under-
taking the building of the lines projected.

Argentina.

The following, from the London Electrical Re-
view, has an obvious application in the United States

:

"John Grant's Directory and Argentine Commercial
Guide for 1901-1902 contains some interesting in-

formation on the imports of electrical goods into

Argentina. From the year 1895 to 1899 Germany
supplied 210 dynamos, Belgium 52, United States

390, F'rance 21, and England 123. During the year
1899 the respective figures for the five nations were
as follows: 150, 41, 356, five and 106. In 1900 the
number imported was 648, but the proportion among
those who supplied is not stated. In insulated wire
and cables Belgium is an easy first, England second,
and Germany third; but in arc-lamp carbons and in-

candescent lamps the old country makes but a poor
showing, even Italy standing ahead of us in the
export of lamps to Argentina. In telephone mate-
rial we are slightly in advance of Germany, but
a very long way behind Belgium, and the only in-

stance in which England stands right away from
her competitors is in telegraph material. During the

past few years electrical industries have made great
developments in Argentina especially in Buenos
Ayrcs, and it is easy to see that there is a great field

for English makers of dynamos, cables, incandescent
lamps and telephone material together with meters
and bells, if the business is only pushed home. We
ought in the near future to gather into our own
coffers a much greater percentage of the hundreds
of thousands of dollars now being carried off by
Germany, Belgium and America.*'

Street-railway Opportunities in Europe
[From the Chicago Daily News.]

Berlin, August 21.
—"Huge profits await American

capitalists who arc willing to install transportation
systems in the populous cities of Germany, which :ii

present are unprovided with modern means of in-

tramural transportation*' said Felix Singer, the gen-
eral manager of the German Wcstinghouse Electric

company.
Mr. Singer asserted that 50-year franchises are

going begging, and he continues

:

"There have been marks for manufacturing schemes
where there have not been pfennigs for street rail-

ways. If tlu- Yankee capitalists would step in here
they would reap a rich harvest of fat dividends.
My firm has just been asked to submit plans for

providing Bucharest with an electric street-railway
system. The "Roumanian capital has more than 300.-

000 inhabitants, who (ravel in horse cars. The stock

of the company owning the horse cars pays 2/ per

cuit. annually. Similar results can be realized in
many places in Germany."
The Westinghouse company will build a large

factory in Germany next summer. George
inghouse and Lemuel Banister, president and vice-
president of the British Westinghouse corporation in

London, England, arc forming a trust company for
the purpose of financing English electrical enter-
prises. It will be organized on lines similar to the
German concern.

Of similar purport is an observation made by Dr.
X. Scnu. the celebrated Chicago surgeon, in a letter

written in Moscow on July 22d : "It is strange
that in cities the size of St. Petersburg and
cow most of the street railways are operated by
horse power. A right-of-way for electric railways
would be a profitable investment."

Electrical Developments in Greece.
The progress of communication within Greece at

present is marked, and promises in the near future
to bring conveniences of travel to a level with those
of any country in Europe, says United States Consul
Jackson of Patras. The Greek Electric company,
otherwise known as the Thomson-Houston company,
established in 1898, with a capital stock of 10,000,000
drachmas C$1,250,000), of which 5,000,000 ($625,000)
is paid up, is now completing in Patras the first

electric street railway in Greece and, in fact, in the
East. The same company operates the gas company
of Patras, the electric-light plants of Athens and
Pirarns, and of four or more other cities, and is

now negotiating with the Athens-Piraeus Street Rail-
way company to supply motive power from a cen-
tral electric station at Phalerum near Athens. This
proposed power station, if constructed., will be on a
scale sufficiently large to supply power for manufac-
turing purposes, as well as for the lighting of Athens,
Piraeus and Phalerum. It is also current rumor
that the Franco-English company already organized
to construct a broad-gauge railroad through the
north of Greece to Athens, will soon begin opera-
tions. The completion of this road will connect
Greece with the north of Europe by rail, and trains

will be run from Paris to Athens direct via Con-
stantinople.

Speaking more particularly of the street railway
in Patras, the system will be similar to that found
in general use in France and Italy. The road has
been constructed entirely of iron and with consid-
erable dispatch. The motive power will be fur-

nished by gas motors of German construction. The
steel rails are from Belgium, while from the United
States there will come—from the General Electric

company of New York—the material for the over-

head line, insulators, circuit-breakers and car motors

;

and—from the John Brill company—the trucks for

the cars. The main stem of the road is constructed
the length of the city, parallel with the sea, and ex-
tends some distance beyond the city limits, to a

point suitable for coffee houses and baths. Business
men generally believe the road will prove of great
benefit to the city, but are skeptical as to the results

to the company. It will probably be some time be-

fore the road will become a paying investment.

Various Notes from Germany.
Reporting on German trade for 1900, a British

consul says that no branch of industry during the
last decade has shown such marvelous development as
electricity. "German electrical undertakings have con-
siderably enlarged their works, and about 700,000,000
marks ($175,000,000) is invested in this industry.
The increased exports relate chiefly to electrical ap-
pliances. An enormous field of work is opening
before the clectrotechnical industry in the construc-
tion of railways. At present there is only a modest
experimental railway at Wannsee connecting Ber-
lin with that suburb. This is working as far as

Zehlendorf, and the results are at present favorable.

The Allegemcine Elektricitats Gesellschaft and Sie-

mens & Halske have taken the enterprise into their

own hands, and with financial assistance have called

into existence a German Studien Gesellschaft for

electric high-speed railways. Soon after the forma-
tion of this society, the Prussian minister for war
placed at its disposal the military railway. Berlin-

Zossen (20 miles). The fast steam-driven trains at

present average a speed of 40 to 45 miles per hour,
occasionally reaching 50 to 60 miles. It is hoped,
by the electric system to be adopted, to achieve a

speed of 125 to 150 miles per hour."
Further details of the Studien Gesellschaft show-

that the construction of cars, the amount of power
and the requirements for the permanent way arc

to be ascertained by experiments. Another oi the

main purposes of the experiments is "to ascertain

whether electricity will bring the traveling public

greater comfort than steam"—a point which might
apparently be decided in the affirmative on the basis

of present knowledge. The first of the experimental

cars will be made to run at a very high rate of speed.

actuated by three-phase current. The car will he re

feet long and will be equipped with four motors
able to develop together as much as 3,000 horsep
Much attention is directed to the plan of Philippi

& Griebel for connecting Berlin and Hamburg with
a high-speed electric railway of an estimated cost

of £7.000.000. The projected working is as follows:

and run at 10-minutc intervals till

pause of three hours takes place; trathc is resumed
-n, and continues till 3 p. m

stoppage, the working is resumed from
12 midnight. Later on, an eight-minute, and even a
five-minute interval is proposed. Each carriage is
to carry 60 passengers, so that by lo-minutc in-
vals 360 p: cngers can be tran

;
. ;n 16

hours 5,760 persons daily in each direction, together
11,520 persons; with eight-minute intervals 144,-
000 passengers can be carried. Three cars work-

five-minute intervals can carry 69,000 j.

classes are proposed, and the fare will be $1.80
first class, and $1.20 second da iectric
train riding by second class will thus be cheaper
than the fourth class of the ordinary steam railway.

Electrical Progress in Italy.

There are 49,983 meters of electric-tramway lines
open in Genoa and its suburbs, and over these lines
70 cars are run daily. During 1900 the cars on these
lines covered 898,876 journeys, a distance of 3,172,-
882 meters, and carried 15,100,504 passengers. At
Genoa the system of connecting up the shipping
with the city exchange telephone system has been
extended, and is increasing in popularity. Electric
lighting is available at all times on the nine wharves,
and at various other points of the docks, and, in
addition, the cranes available at these nine wharves
are worked electrically, the maximum lift of the
cranes being 1'.- tons each. There are, in addition,
seven fixed electric cranes of similar capacity. The
docks are also provided with four electric capstans
of a haulage capacity of 150 feet per minute when
fully loaded. The whole port is now lighted elec-
trically by 125 10-ampere arc lamps; 80 of this num-
ber are kept alight by night, and 40 are extinguished
at midnight. The port of Genoa is, with these up-
to-date accessories, a favorite one with importers
and exporters.
The electric railway at Spezia has now been com-

pleted, and is expected to be open for traffic soon.
The extension of the electric-lighting mains for
private lighting is making good progress. The town
is becoming additionally attractive as a winter resort,
and this has led to an extension of the telephone
system to the neighboring towns of San Terenzo,
Lerici and Portovenere.
The electric tramways which are being constructed

between Bordighera and Ventimiglia are approach-
ing completion, but will not be opened for traffic
until the end of the year.
At San Remo the business of the British Conti-

nental Electricity company shows satisfactory" in-
crease, and during 1900 the equivalent of over*3,ooo
eight-candlepower lamps was added to the company's
connections. The company, in addition to the pav-
ment of its 5¥j per cent, preference dividend, dis-
tributed two per cent, on the common stock for 1900.
On the extensive factory premises of the Vesuvius

Iron Works at Naples, employing many hundreds
of men, a number of electric motors have been
installed in the new steel works which have recently
been started by the company and are now working.
At Bari a spirited attempt has been made to in-

troduce electric lighting in the principal streets, but
an onerous agreement with the Tuscan Gas companv
has prevented the fulfillment of this enterprise. This
is a case where the smaller communes of the district
have the advantages of the electric light, while
the town itself is unable to enjoy the benefits of
improved illumination, owing to the gas contract,
which does not. however, impede the installation of
electricity for private lighting. The local telephone
company in this district has 200 subscribers at $30
per annum out of a population of S4,0CO.

For some time past a scheme has been on foot to
bring the waters of the river Tusciano into the town
of Salerno for town water supply and for the gen-
eration of electric current for lighting in the dis-
trict. A concession was in fact, promised bv the
government, and a local company formed, but the
absence of adequate subscription" to its capital led
to the abandonment of the scheme.

Electrical Exports.
In an interesting article on the "Foreign

merce of the United States" in the Current Ency-
clopedia for August Mr. O. P. Austin, chief of the
Bureau of Statistics of the United Stal
Department, says: "The export r.

year just ended [June 30. 1901] is a very encourag-
tig 1 nc to those who desire 10 sec the United S

.md maintain a position at the head of the
world's great commercial nations. It has plso
clearly in the lead in the nice for the world'
prcmacy in intcri

amount to $1,487,755,557, and
o's of any previous year, while
ports ate greater than
in the world. In the fiscal year

of domestic products
United Kingdom, our greatest rival, by
000.000. and

itor, by about $450,000,000 \"o; only have we
distanced our most active and enei
but the rite of growth which we have
in our export trade in the last quarter
has far exceeded that of any other nation and indi-
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cates that the United States will maintain perma-
nently the position which it has now attained as the

world's greatest exporter."

Mr. Austin shows that in 1S91 the exports of

scientific instruments (including telephones, tele-

graphs and other electrical apparatus) was $i,575r

444 and in 1901 $7,361,231. The exports of electrical

machinery increased from $2,052,564 in 1S98 to $5,-

812,71s in IGOI. Speaking of the classification "Elec-

trical Machinery" Mr. Austin says

:

In this item it is impossible to compare in detail

the exports of iqoo with those of 1891, as this fea-

ture of our export trade had not in 1891 assumed
sufficient proportions to justify a separate classifica-

tion. It should be remembered, therefore, that the

detailed figures of the exports country by country

only show the growth of two years from 189S to

1900. for the reasons above stated ; but the fact that

the exportations of electrical machinery have grown
from $2,000,000 in 1898 to $5,500,000 in 1901, adds

value to these figures of destination.

Total
Exported to:
United Kingdom. . .

Canada
Mexico
France
Argentina
British Australasia.,

Exports of Electri-
cal Machinery.

189S.

S2 052,564

380,354
178,160

55.693
246,005
217-835
83.971

H- 340,992

1,568,642
800,403
445.2C8

266,470
215.505
187,459

In relation to copper Mr. Austin says: "No sin-

gle item of our exportation has shown a more re-

markable growth in the decade [from 1891 to 1901J
than that of copper, the increase being from $4,614,-

597 to $41,260,376. In this item of our exports, Eu-
rope is again our principal customer; and quite nat-

urally so, since copper is chiefly used in manufac-
turing and electrical work. The figures of iooi are

considerably below those of 1900, the total being

252,769,328 pounds, the decrease being chiefly due
to a reduction in the demand in Europe for elec-

trical work."

Glasgow Street-railway System.
Commenting on the annual report of the tramways

committee of the Town Council of Glasgow for the
year ended May 31, 1901, the London Tramway and
Railjvay World says : "The number of passengers
by electric cars compared with the previous year

shows an increase of over 7,000,000, while the num-
ber by horse cars has fallen off by over 2,000,000.

This shows the beginning of the extension of the

electric routes. Similarly, the miles run by electric

cars have increased by nearly 400,000, while the mile-

age made by horse cars has fallen off by fully

200,000. The receipts per car-mile on the electric-

lines have increased by 0.73d. and the expenses by
0-36d. On the horse lines the receipts per mile run
have risen by o.ogd.. and the expenses by 0.63d.

Perhaps the most striking point brought out by the

analysis is the further increase in the already high

receipts per car-mile in the case of the electric cars.

If anything like this figure is maintained, the net

revenue must already be enormous, as inany of the

routes, since the close of the financial year, have
been changed over, and in the future, when all the

horse cars have disappeared, it will be greater still.

It will be observed that owing to the lower expenses
per car-mile and the higher revenue (as compared
with the horse lines) the ratio of working expenses
to receipts on the electric lines is only 45 per cent."

Mr. S. M. Taylor, the United States consul at

Glasgow, writes on July 26th in regard to recent

newspaper attacks on the American engines used by
the Glasgow tramways. It is asserted that the en-

gines, at the opening of the exposition, were inca-

pable of running; that later, when tried with a light

load, they broke down through the bearings becom-
ing overheated, and that they were generally unsat-

isfactory. The consul says that these assertions

were never warranted by complaints emanating from
those who had supervision of the tramways. The
consul has the very best of authority for saying that

not only have the American engines fulfilled, but

they have exceeded expectations. Mr. H. F. Par-
shall, the consulting engineer, reports to the tram-
ways committee of the Town Council

:

"The little trouble at first experienced from warm
. ith the Allis (i. c.. American) engines has

entirely disappeared. No. 1 Allis engine has now
been carrying the load for 11 days and No. 2 for 16
days. The average load on an engine for 250 cars
amounts to some 1.400 kilowatts. The average out-
put from the station amounts to 0.93 Board of Trade
units per car-mile, which figure will indicate to you
that the system generally is working efficiently and
well. grave engines, the first

commenced turning round on Monday last. There
have been some incipi'-r from heating, but

not more than might be reasonably expected in

• ng a new engine. The engine will be first put on
provided things go on

will be in satis-

for working load in a week
from that time."

The "incipient tj :n heating," mentioned
in this report as affecting the Mtisgrave engines,

al first in the Alii

zed upon by iniei

hal the All

ation with one of

the manager? of the road, tl en the
oublc:

"The Allis engines did not really have a fair

chance at first. The 24th of April—the day on
which the tramway system was formally opened

—

was the first day on which they were set going. The
system was formally opened that day, but the tram-
ways did not commence running till April 27th. It

was not deemed advisable to put the full load on
the Allis engines on the 27th, and they did ulti-

mately break down. This was not surprising, as
they were wholly untried engines, and it was scarcely
reasonable to expect that they should be perfection
on first asking. The cause of the breakdown was
very trifling; it was caused by the bearings becom-
ing overheated, due to a defect in the lubricating
arrangements. It was about a month afterward be-
fore the Allis engines could supply all the power
to operate the tramways. After that time the power
for the whole system was provided by them. They
have not since broken down in any shape or form,
and from the time they. were properly started, they
have given every satisfaction and continue to do so.

They have come quite up to the best expectations
formed of them; ir. fact, they have surpassed antici-

pations. As they have not been officially tested yet,

it is perhaps premature to give any opinion regard-
ing their real merits; but so far as their connection
with the operation of the tramways is concerned,
they have done splendidly."

Light Distribution.

By J. C. Fish.

It is said that "familiarity breeds contempt," and
this statement is, to a certant extent, proven by the
lack of knowledge of the proper use of incandescent
electric lamps. At this time there are few people
who are not quite familiar with the ordinary elec-

tric lamp, and yet there are very few who are suf-

ficiently well acquainted with it to take advantage

illuminated, and this limit depends upon the effi-

ciency of the source from which the light emanates.
With the ordinary incandescent lamp I believe the
best results are obtained when the lamp is in the
neighborhood of four feet directly above the objects
we wish to make visible. At this distance the direct
rays are not likely to enter the eyes of the ob-
server, and, consequently, the dazzling effect is pre-
vented. For general illumination or the illumina-
tion of the walls and ceilings, where concentrated
vision is not required, diffused light, or light that
has once been reflected, answers the purpose per-
fectly.

These statements being true, it can be readily seen
that it is good economy to distribute the light from
the lamp upon the objects with which we wish to
work and permit the light that is reflected from these
objects and the objects around them to pass to the
upper and outer portions of the room.

Incandescent lamps have, since they first came
into use, received their candlepower rating by the
light distributed horizontally, and in order to arrive
at a satisfactory unit of candlepower to illuminate
the objects beneath the lamp, it has been necessary
to distribute horizontally a sufficient volume of light

to increase the direct rays, after being reflected, to
a point sufficient to illuminate satisfactorily the ob-
jects beneath the lamp.

It is the contention of the writer that, by this
method of arriving at a sufficient quantity of light, a
large amount of energy is wasted.
One illustration (Fig. 1) shows an ordinary in-

candescent lamp hung in position and location in the
manner most customary. This lamp has a com-
mercial rating equal to 16 candlepower; that is, it

distributes the equivalent of 16 candles horizontally;
but the same lamp, if rated by the light emitted
through the end opposite the base, measures but
seven candlepower ; consequently, barring the hori-
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of the conditions that make it the most satisfactory

means of producing artificial light.

The incandescent lamp is to-day the only source
of light that can be used in any position and that

does not necessarily cast shadows beneath it. At
this time, when there is a pronounced inclination

to economize in every way possible, it might be well

to consider some changes that could be made either

in the type of incandescent lamps or' the manner in

which they are used that would secure for the

users either a greater amount of useful light or re-

duce the amount of current required in producing
an equal amount of useful light.

By useful light, I mean light distributed upon the

objects it is desired to illuminate. Observation
proves, beyond a doubt, that, with few exceptions,

incandescent lamps are used in a position in which
the base is uppermost, and, indeed, this is the only
position in which lamps could be used that would
not cause them to cast shadows upon the objective

plane.

In many instances it is very desirable to have a

sufficient amount of light to illuminate all parts of

the room, but the amount of illumination necessary

on the walls and ceilings is less than is generally

supposed. As a matter of fact, what we most de-

sire is illumination of two distinct classes. One
should be the illumination of objects upon which
we wish to concentrate our attention, and the other

the illumination of objects which we desire to see

without concentration.

In reading, working, or performing any act, our
vision is concentrated upon a point that, as a gen-
eral thing, does not cover a surface over a few
inches square, while in looking at the walls or ceil-

ings "T places where concentrated vision i^ not re-

quired, our observation covers several hundred
square feet. For concentrated vision the greater

quantity of lighl is desired: hence, the direct rays

from the lamp should, whenever possible, strike the

objects upon which we wish to concentrate our
after th< ray have traveled the shortest po>-

sible distance. There is, however, a limit to the

nearnc of :,]| otircei of lighl to the object to be

zontal rays that strike the machine after having
been reflected, the lamp is, for the purpose it is

used, only a seven-candlepower lamp consuming the
current that a 16-candlepower lamp consumes.
In most workshops there is no gain by reason of

reflection of the horizontal rays, and in locations
where the walls are sufficiently near to permit of
any gain by reflection, the absorption of light by the
walls themselves prevents any advantage by reason
of reflected light.

If the presence of shadows is not an objection, the
ordinary anchored filament lamp can be arranged
by means of a simple cord so that it will distribute
its full 16 candles upon the work beneath it. as
shown in Fig. 2. Any io-candlepower lamp, when
arranged in this way, will distribute upon the work-
considerably more light than a 16-candlepower
lamp used in the vertical position. It would appear
to one not versed in lamp making that the bases
of incandescent lamps should be on the side and
not on the end, but this, of course, would be ridicu-
lous.

Attention has recently been called to lamps made
to distribute light through the end, the form of the
carbon being a flattened multiple coil, and it would
appear that such lamps would have a great advan-
tage where the conditions are such that it is the
objects beneath the lamp that it is most important
to illuminate.

Electric Motors for Great Northern
Railroad.

President James J. Hill of the Great Northern
Kailroad company, who has, for the last year, had
experiments conducted with the object of utilizing

electricity for the power for hauling railroad trains,

has now decided, according to newspaper report, to

replace the steam locomotives now in use on the

Cascade division of the Great Northern, with elec-

tric motors. It is reported that if this change
works out satisfactorily the electric motors will he
introduced into other divisions of the Great North-
ern system.
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Phelps Hylo Lamp.

One of the noteworthy comforts which has been

added to the list of electrical benefactions lately, and

which has been attracting a grcal deal of attention

.»; the Pan-American Exposition, is the Hylo lamp.

which the inventor modestly describes as the "only

Licccssful turn-down lamp ever produced."

\ close inspection of the accompanying illustra-

tion shows the Hylo lamp to have two carbon fila-

ments, One is of the ordinary size giving 16 candle-

power, and the other is exceedingly small, a "baby"

filament, giving one candlepower. When this lamp
is unscrewed slightly from the socket the big fila-

ment goes out and the "baby" lights up. The mech-

anism which makes this change is wholly within the

lamp itself, and comprises only a flat spring on

the lamp base, which is pressed down more or less

by the end thrust, making and breaking connection

with a contacl under it. The illustration shows only

the Edison Hylo, but other forms, made to fit T-H
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is an unusually happy in 'he coined
which are now so frequently used in the intl

tion of widely advertised specialties. "High
tells just what this lamp doe- and is.

Kohler Bros.' Switchboards.
In the accompanying group .n.

of the different types of switchboards built by Koh-
ler Bros,, contracting electrical engineers, Chicago.
While this firm has had an experience of over 12

years in the installation of electrical machinery and
construction, it 1- onlj within the last threi

that its switchboard department has assumed lart;-

proportions. Within this time Kohler Bro-
built some of the largest boards which have been
erected in the West, and they are now shipping

boards to many parts of the country. Then
ncering department is in charge of men of wide ex-

perience and their shop is well equipped for 'he turn-

ing out of boards of any description.

The face 'of their boards, it will be noticed, are

commendable for the neatness of appearance and
perfect alignment of all parts of the apparatus. To
men of mechanical or electrical turn of mind the

hack of a switchboard is perhaps of most interest.

Kohler Bros, make a strong point so to arrange
the bus-bars that they will not only have ample
carrying capacity and perfect contact but that they

will be simple in arrangement and so constructed

that it is almost impossible to make a short-circuit

between connections and to do away with the liabil-

ity of danger to the switchboard attendant while

making repairs on the back of the board.

Following is a list of users of the company's in-

stallations: Chicago and Alton Railroad company.
Bloomington. III.; Chicago. Burlington and Quincy
Railroad company. Hannibal. Mo.; Illinois Central

Railroad company, Chicago; Great Western Rail-

road company, .Chicago; Link Belt Machinery com-
pany, Chicago; Buda Foundry and Manufacturing
company, Harvey. 111. ; American Smelting and Re-
fining company. South Chicago, 111.; McCormick
Harvesting Machine company. Chicago; Stockham
Manufacturing company, Cragin. III.; Steel Tired

Wheel company. Pullman. 111.; Illinois Car and

1;

Wrigley Pipe Bender.
"1 hon

has just placed on the marl
1 shown in tl

ing one-half-inch and
duit-pn
bench, floor or column
ing the attachment, g

Wrigh the inventor

PHELPS HYLO LAMP.

and Sawyer-Man sockets, are equally simple, and
operate by turning the lamp bulb.

The Hylo lamp can therefore be used any place

where a common lamp is used, and with any form of

open shade or reflector. No change in the wiring
or fixtures is necessary. No skill is needed to put
it up. This is its most obvious advantage to the

householder.
The Hylo is said to "save five-sixths of the cur-

rent." The larger filament is regularly made to take

3.75 watts per candle, or a total of 60 watts, while
the "baby" filament takes a total of eight to 10

watts. 1 he maker furnishes a 50-watt Hylo to or-

der, but the greater demand has been for the 3.75-

watt lamp, on account of its longer life. The two
filaments of the Hylo have a combined life of about
4.000 hours. The big filament burns, like any good
3.75-watt filament, for about 1,000 hours, and the

smaller filament is said to last for about 3,000 hours.

This is merely due to the fact that the "baby" burns
at a relatively low temperature, about like running
a 1 10-volt lamp on too volts. The maker claims

that the item of extra long life will much more that;

offset the higher price which is an unavoidable ac-

companiment of any two-filament lamp, and that

the cost of lamp renewals, whether purchased by the

consumer or furnished by the central station, is

actually less with Hylo than with common lamps.
Renewals for the ordinary 3.1 -watt lamp average
about 0.6 cent per kilowattrhotu sold to the con-
sumer, and the cost of Hylo renewals is given as

0.52 cent per kilowatt-hour sold.

It will be seen that the Hylo does not. strictly

speaking, "turn down like gas." There are only two
intensities and no gradual dimming effect. The lamp
is at present made in two combinations, one and
16-candlcpower, and one and eight-candlepower. but

can be produced in many other assortments of can-
dlepower to fit various requirements. The inventor
contends that one rarely needs more than two in-

tensities, and that a gas jet is hardly ever used ex-
Cepl at the highest or the lowest point.

leu watts, which the Hylo lamp takes when
turned down, is the smallest amount of energy re-

quired by any lamp operating at standard voltages,

and less than half the energy used by the four-

candlepower, which is the smallest lamp in general
circulation. As might be expected, the interests of

the current-user and the current-seller are often
thought to be antagonistic at this point. It may be
too soon to express a fixed opinion as to whether the

central station should encourage a current-saving
lamp, especially one which may not register on the
meter if it happens to be the only lamp burning.
However, tin history of the Welsbach mantle in

the gas business may contain an analogy which will

lit the Hylo case. In the same way. it 's stated that

the Hylo lamp will be joyfully pushed by the nun
who, apparently, are not interested in a reduction
of customers' bills, because it will be found that
anything which cuts down the cost of electric light

without reducing the meter rate will benefit the cur-
rent seller as well as the current user.

The Hylo lamp is sold by the Phelps company.
35 State street. Detroit. Mich. The name "Hylo"

WRIGLEY PIPE BENDER.

Wrigley's patent steel toggle bolt, for use in se-

curing brackets and fixtures to hollow tiling, marble
slabs, steel ceilings, or plastered walls, where screws
or nails fail to hold.

London Underground Railway Situation.

Charles T. Yerkcs has secured control of the

projected Brompton-Piccadilly (underground or
tube) railroad. Work upon the road will he com-
menced at once, and the road upon completion will
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KOHLER UKos SWITCHBOARDS.

Equipment company, rlegewisch, 111.: Goodman
Manufacturing company, Chicago; Chicago i

liseum, Chicago; Illinois Eastern Hospital for the

Insane Kankakee. 111.: Northern Hospital for the

Insane. Elgin. 111.: Chicago Tribune, Chicago; Chi-

cago Daily News, Chicago; Chicago Inter Ocean.

Chicago; Pittsburg Commercial Gazette, Pittsburg,

Pa.: Barren & Barren. Chicago; Cribben >\ S

company, Chicago; D. H. Burnham & Co., are!;

Chicago.

The Suburban Railroad company of Chicag
arranged to operate some of its ears in connection

With the Lake Street Elevated Railroad company,
taking them on the Lake street structure and around
the down-town loop.

irked in conjunction with Mr. Yerkcs' Charing
Hampstcad line and ilu District railway. The
tion of the Brompton-Piccadill)

Mr. Yerkcs' system .times: complctl
rapid transit. The price paid t'or the road

has not been announced.
Mr. Yerkcs' intt d another succes

mbcr 5th, when the Mel
way withdrew its

the Board of Trade, the qtu

-

trical system should be installed on the

Mr. Perks, who represents Mr. Yerk. 3

elected president of the District road in pi;

Mr. !" icd. and Murray Griffiths has

I a director of the District 1
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DEVELOPMENT OF THE TELEPHONE FIELD.
Ohio Telephone Notes.

According to statements of I. N. Miller of Cin-

cinnati, who appeared before the state board of ap-

praisers Wednesday in the interests of the Western

Union Telegraph company, the long-distance tele-

phone companies are somewhat reducing the business

of the telegraph companies. Last year the valuation

of Western Union property in this state, was placed

at $2,048,000, but Mr. Miller states that is far in

excess of the earning capacity of the iines. He
produced an array of figures to prove to the board

that he is correct in his assertions that the telephone

has made sufficient inroads on the telegraph busi-

ness to warrant the board in. reducing the taxable

valuation to a considerable extent.

Columbus stockholders of the Central Union Tele-

phone company have received a circular letter from

C' H. Beers of Omaha, claiming that the minority

stockholders are not being treated fairly and ask-

ing them not to allow their stock to be voted by

those who are interested in the Bell company, as he

claims that company is making money along other

lines and is paying little attention to the property

used by the Central Union company. He says that

through a recent examination it has been found that

the property in Ohio, Indiana and Illinois cannot

be replaced for $11,500,000, and since then about

$2,000,000 has been expended. The mortgages now
J...UUM to $0,000,000, the floating indeDtedness

is about $1,000,000 and the franchises are valued at

$5,000,000.

The West Butler County Telephone company has

filed an answer to the injunction suit brought

against it by the City and Suburban Telegraph and

'telephone association to compel it to desist from

setting poles and stringing wires in the city of

Hamilton. It avers that the Hamilton, Hughes and

Monroe Telephone company has a franchise to oper-

ate its plant in Hamilton and also that it has a fran-

chise as liberal as that of the plaintiff. It has leased

the plant and property of the Hamilton, Hughes and

Monroe Telephone company and is operating it

within the limits of the franchises granted both. It

prays that the injunction be dissolved, as the allega-

tions in the petition are not sufficient to warrant its

being granted.

It is learned from Upper Sandusky that the

American Telephone and Telegraph company has a

large force of men at work there on the through

east and west lines. It is said that the company
will have 40 copper wires on this line for through

service.

The Fitzsimmons Telephone Manufacturing com-

pany of Cincinnati has made application to the

board of public service to be allowed to string a

wire from Fourth and Vine streets to Pearl and

Lawrence streets. Owing to the fact that there is a

suit of ouster against the franchise which was trans-

ferred to this company by Mr. Fitzsimmons, the

board will not take action at once. It is claimed that

the United States Telephone company and the Fed-

eral Telephone company are interested in this fran-

chise. It is also claimed that the Independent com-

panies are attempting to gain an entrance to the

city through the Independent company at Coving-

ton, Ky.
The Bowling Green Telephone company of Bow-

ling Green is to be succeeded by the Wood County

Telephone company of the same place, which was

incorporated a few days ago. It is proposed to

build exchanges in all the small towns of Wood
County and give a first-class farmers' service. The
capital stock of the new company is $200,000 and

about $60,000 will be expended in improvements, as

above outlined. O. M. C.

Telephone News from the Northwest.

The courthouse and city hall commission in St.

Paul has accepted a proposition from the Twin City

Telephone company to install a sub-exchange for

the courthouse and city hall, with 40 connections.

The lines of the Blue Earth Valley Telephone

company have been connected at Bricelyn, Minn.,

with those of the Western Electric Telephone com-
pany of Mason City, Iowa.

Fire originating from lightning broke out in the

telephone office at Adrian, Minn., damaging the ap-

paratus to the extent of $500.

Dr. H. S. Wahl of Stratford, Wis., is now the

sole owner of the line from Stratford to Marshfield,

Wis., having bought the interests of H. L. Klemme.
O. G. Graham of Pine Island, Minn., proposes

to establish a local system for West Concord, Minn.

A new switchboard of 300 connections has been

placed in the exchange at Waseca, Minn.
The Northwestern Tclephi nge company

ing through another circuit from the Twin
fankato, Winnebago City and Fa::

Minn.
The Telephone com-

pany has filed articles from Lost Nation. Iowa, with

?. capital stock of $1,000.

L. L. Moffett, one of the principal owners of the

Billings and Mussell Shell Telephone company, has
r from September

The line will be put in good order al once.

The fountain Bell Telephone company
g the collection of the state tax laid on

each instrument in use of 75 cents. The company

claims that the instruments are used in interstate

work and are exempt from state taxation.

F. B. Rowe of the Black Hills Telephone com-
pany seeks a franchise in Sioux City, Iowa, for

his line. He says he is now backed by sufficient

capital to carry out the original intention for a

system of long-distance connections through the

cattle country. He asks that a special election be
called to vote on his petition for a franchise.

Eastern capital is interested in a plan to construct

a telephone system through Northern Idaho towns
connecting with Spokane, Wash.
The Ottumwa Telephone company of Ottumwa,

Iowa, has increased its capital stock from $75,000
to $120,000.

The Automatic Telephone company of Seattle,

Wash., has awarded contracts for the erection of a
handsome exchange building. It will be absolutely
fireproof, and of steel, brick and stone construction.

Stanton M. Babcock has been made receiver for

the Spokane and British Columbia Telephone com-
pany at Spokane, Wash. The action is the result

of the recent settling out of court of the damage
suit against the Inland Telephone company, and is

brought by a creditor who felt that his interests

were unprotected. The demand of the receiver for

the books of the company, and especially the papers
in the settlement of the suit for damages, has been
refused by an officer of the company, and a legal

battle will be necessary to settle the matter.
An exchange is to be installed at once for Hill-

yard, Wash., by the Pacific States Telephone com-
pany.
Humboldt, Iowa, is now connected with the long-

Standard Telephone and Electric Com-
pany.

One of the pioneer telephone manufacturing com-
panies in this country was the Standard Telephone
and Electric company of Madison, Wis. This com-
pany secured the exclusive right for the use and
sale of the Milde transmitter for the United States
in 1895 and has succeeded in working up a fine

business in nearly every state in the Union. It

was one of the few companies which contributed
to the expenses of fighting the Berliner patent, and
has always been prominent in the Independent field.

The company manufactures many kinds of telephone
apparatus and also takes contracts for complete
telephone exchanges for cities or villages, toll lines

and warehouse plants.

Among the larger exchanges equipped by the
Standard company are those of Portland, Ore.;
Madison, Wis., and Asheville, N. C. These ex-
changes are in widely separated sections of the
country, and the other patrons - of the company,
which are scattered throughout the United States,

are many in number.
At the present time and for several weeks past, the

company has been handicapped by reason of a fire

which occurred in the second story of its factory
last May, destroying a portion of the factory build-
ing which at that time was a wooden structure.
The owners of the building have been reconstruct-
ing and transforming the old wooden structure into

a fine brick block, while all the time the work of
the factory has been going on uninterrupted, yet
under difficulties. The new block will soon be com-
pleted and the factory force will then be doubled.

A. L. Hutchinson, General Manager. J. J. Nate, General Superintendent.. E. W. Batchelder. Secretary.

STANDARD TELEPHONE AND ELECTRIC C0MPANV.

distance toll system and can talk with Minneapolis
and St. Paul, and with all the Bell system.
The Home Telephone company of Oskaloosa,

Iowa, is rebuilding its exchange and replacing old
material with new. R.

Indiana Telephone Items.
Reports state that the Independent Long-distance

Telephone company of Kentucky, which was incor-

porated at Dover, Del., on September 5th with a

capital of $1,000,000, has been authorized to con-

struct and operate telephone lines in Indiana. S. P.

Sheerin, vice-president and general manager of the

New Telephone company of Indiana, says the com-
pany above referred to is organized to do in Ken-
tucky what the Indiana company has done in In-

diana. It is said that the company will begin opera-

tions in Louisville, and will eventually have a sys-

tem throughout Kentucky. Preparations arc being

made by the New Telephone company to connect

with the Kentucky company at Louisville about April

1st of next year.

The United Telephone company of Bluffton con-

solidated its system with that of the Independent

companies at Hartford City on September 7th. The
Bluffton company turns into the pool 517 miles of

toll lines and the exchanges at Bluffton, Huntington,

Portland and^ Geneva. The Hartford City company
contributes the systems at Hartford City, Marion,

Montpelier and Upland and 210 miles of toll lines.

The new organization will be known as the United

Telephone companies, and its headquarters will be

in Bluffton. The capital stock has been increased

from $100,000 to $300,000. The new company says

that it has 2,100 subscribers.

In compliance with the foreign incorporation's act

the Chicago Telephone company, which recently in-

creased its capital to $15,000,000, has made affidavit

to an Indiana investment of $32,720.

The Rossville Telephone company, with a capital

of $2,500. has been Incorporated

An Indiana postmaster has adopted a new
"wrinkle" in the use of the telephone \' seven

o'clock each evening, farmers all over the county

;" lo their telephones and have the contents of the

city paper rend to them by the ingenious post-

master. A complete abstract of all the news is

given— first the weather indications for the suc-

ceeding 36 hours, then market Quotations and finally

extensive bulletins giving all the news of the day.

The Standard company was recently, in a manner,
reorganized, and it is now preparing to push vig-
orously all lines of apparatus heretofore manufac-
tured and also to equip its factory for the manu-
facture of central-energy telephones and switch-
boards. The new officers elected at the reorganiza-
tion consist of the following-named gentlemen

:

President, T. H. Gill of Milwaukee, Wis.; vice-
president and general manager, A. L. Hutchinson
of Weyauwega, Wis. ; secretary and treasurer,
E. W. Batchelder of Madison, Wis. ; superintendent,

J. J. Nate of Madison, Wis.
Mr. Hutchinson, the newly elected vice-president

and general manager of the Standard company, is

an old Independent telephone man of Wisconsin.
He was one of the incorporators of the Wolf River
and the Little Wolf River Telephone companies, and
has held influential official positions with both com-
panies since their incorporation. These companies
to-day are among the largest and most successful

Independent operating companies in the Northwest.
Mr. Hutchinson has been very prominent in ad-
vancing the interests of Independent telephony in

Wisconsin, and has been president of the Inde-
pendent Telephone Association of Wisconsin since

its organization in March, 1900.

Upon assuming the general management of the

Standard Telephone and Electric company in July
of this year, Mr. Hutchinson wrote personal letters

to all the patrons of the company, asking for sug-

gestions in the way of improving the apparatus

manufactured by the company, recognizing the fact,

as he said, that there is always room for improve-

ment. The replies received were most flattering,

some of the patrons being so well pleased with the

Standard telephone that they replied that it stood

without a rival. One customer stated that among
20 different makes of telephones, he considered the

Standard superior to all others.

Recognizing, however, that the best is none too

good for the Independent operating companies the

Standard company, under its present management.
promises to spare no trouble or expense to perfect

all the apparatus which it places upon the marker, so

thai it will stand second to none, under anv tests

which may be given. Those who have dealt with

the gentlemen connected with the Standard company
in the past, have only the kindest words for the

treatment accorded them, and it is safe to say that

the company will not only retain all its old patrons,

bill gain many new ones.
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Active Work Resumed by Illinois Tele-
phone and Telegraph Company.

Work lias been resumed on the tunnels of the Illi-

nois Telephone and Telegraph company under the

down-town streets «»f Chicago. The system of

tunnels, 30 feel below the Streets, which this com-
pany proposes to build, was commenced about two
yrears ago, but little more than a block of the tunnel

being built at that time. Jl is claimed that the work
was interrupted because the company found the maps
of Chicago streets to be inaccurate. The company
had to make their surveys to correct these errors, it

says, and the last year or more has been devoted

to the preparation of correct maps. Now, it is

stated, the work will be vigorously pushed to com-
pletion, and A. G. Wheeler, president of the com-
pany, hopes to have the tunnels in the down-town
district completed so that the work of installing

about 20,000 instruments may be commenced on July

I, 1902. The five shafts originally started arc now
said to be in use. Nearly a hundred men arc now
employed and this number is to be considerably in-

creased as the work progresses.

Opening of the Glasgow Municipal
Exchange.

The formal opening of the central exchange of the

Glasgow corporation telephone department took
place on August 29th. The history of the move-
menl for the institution of municipal telephones in

Glasgow dates from February, 1S93, when Councillor
Starke made a motion at a meeting of the Town
Council that the corporation apply to the postmaster-
general for a license to supply the community with
an efficient telephone service. Correspondence be-
tween the postmaster-general and the corporation
regarding the proposed system was carried on until

March I, 1900, when the long-sought license was
obtained. This license terminates on December 31,

1913. It provides for service for an area of 143
square miles and includes not only the city of Glas-
gow but portions of the counties of Lanark. Renfrew,
Dumbarton and Stirling. The rates fixed by the
corporation are £5. 5s. yearly for an unlimited num-
ber of calls over the whole extent of the telephone
system, or alternatively £3. los. per annum and id.

for each call made. A .system of 5,250 completed
lines and provisions for 5.250 more was planned at

the outset, but the demand for instruments has been
so brisk that provisions have been made for the
accommodation of 20,000 subscribers.

Control of T. T. C. Company Secured.

The New York correspondent of the Chicago
Tribune, writing under date of September 10th, says
that the City Trust company, the depository for the

stock of the Telephone, Telegraph and Cable com-
pany of America, announced on September 10th that

over two-thirds of the stock had been deposited in

accordance with the recent offer of Charles W.
Morse to the stockholders, and that the offer has
become operative. The offer of Mr. Morse, who
was at the head of the American Ice company, to

the Telephone, Telegraph and Cable shareholders
was to pay 50 per cent, of the amount paid in, pro-
vided that at least two-thirds of the stock should
be deposited with the City Trust company on or
before September 10th. Under its present status, the

company has $9,000,000 of non-assessable stock, on
which $15 a share had been paid, so that Mr. Morse's
offer was %yV-2 a share.

TELEPHONE MEN.
B. F. Reno, manager of the Oskaloosa, Iowa,

office of the Iowa Telephone company, has resigned
and gone to Sedro, Wash.

E. A. Sceley, the president, and G. G. Hunt, the
superintendent of the new Automatic Telephone
company f Seattle, Wash., have resigned their
positions and gone South. They both retain an in-

terest in the company, however.

Claude Carpenter of Sandusky, Ohio, has been
chosen manager of the Findlay office of the Central
Union Telephone company, to succeed Manager
Reylc, who resigned to accept a similar position
with the Home Telephone company of Piqua, Ohio.

W. I\. Barkdull has resigned as manager of the
Bowling Green (Ohio) Telephone company to ac-
cept a position in the contracting department of the

Federal Telephone company of Cleveland. Me lias

been succeeded by C. B. Jones, an experienced telc-

phone man.

EXTENSIONS AND IMPROVEMENTS.
Tin Farmers' Independent Trunk Telephone as

SOciation has been incorporated at Taylor Ridge, 111

„

with a capital slock of $2,500, by Peter Eckhart and
others.

The Woodstock Telephone company of Woodstock,
111., formerly owned by A. B.. Ware, has been pur-
chased by a company composed of local business
men, The system will be entirely rebuilt with
metallic circuits and the most modern equipment
The company has about 200 subscribers.
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Leich Four-party-line Selective-signal-
ing System.

A new four-party-line sclectivc;8ignaling
is placed upon the market by the Metropolitan
phone ami Electrii company of Chicago. It is the
invention "i Oscar M. Leich, general manager of
the company. The demand for such service has
been a continually growing one in the Independent
field, and many of the new exchanges arc no
installed with boards having four-way ringing, keys
in 1 he cord circuits.

The main features of the Leich party line arc
I hat the bells have condensers in circuit which will

prevent battery' loss when used on a common-battery
system, and that the bells require no spring ad-
justment or relays. Inductance, capacity and re-

sistance, as met with in practice do not inti

with the successful operation of this system, it i>

stated, and it is therefore well adapted for under-
ground cable work, as well as long-distance toll

lines.

When one instrument is connected to a four-party
line, the remaining three may be added wit lion,

disturbing any of the subscribers previously con-
nected to that line. For small exchanges, where
it is desirable to put eight parties on one line, this

system may be used to a great advantage, by giving
one and two rings, thus assisting the subscriber
in answering the right call and saving time for the
operator. As these bells all have condensers in

circuit, battery call systems may be installed and
used to a great advantage, doing away with all the
hand generators in the instruments.
As alternating currents only are employed in this

system, the four-way ringing keys at central station

arc wired in such a manner as to send an alternating

current from either side to ground. This allows the

use of ordinary polarized ringers for two-party lines

ringing from either side to ground.
The frequencies employed are 16 and 26 cycles

per second, and are both in practical limits. For

Elliott New Model Telephone.
'I'h'-

I

Ind., winch jaya thai it has been in th<

1 lusivi ly for 16 y<

..HI 1

"world beat
The accompanying ill

long-distance, loud speaking rumenl
equipped with an adjustable arm, the mi
01 which is solid brass, all nick'!
in' in and all the company's ncw-m

arc provided with a Frcn
loud-speaking, non-packing transmitter ami a

cm bipolar receiver. The magneto is a 20.000-ohm
generator, with laminated armature, auto-shunt and
patent ringer. Two cell- of battery, .'.: 1 di

ii I and the. woodwork is done in qw
oak, with piano finish.

The company's bridging equipment is provided
with a special generator having four heavy ar:i

magnets and laminated armatures, and guar
to ring through 75,000 ohms' resistance. The ringer-
arc of the patent pivotcd-armaturc type, with ad-
justable stroke, wound to full 1,000 or 1.C00 ohm-.
The company asserts that these patent ringers arc
o'l exceptional quality. From 25 to 35 telephone-
can be operated in =• ri< ne circuit, and the

—jHu7Dr~-t=J~i f

LEICH FOUR PARTY LINE SELECTIVE SIGNALING SYSTEM.

small exchanges, where power cannot be obtained,

devices such as a Warner pole-changer may be em-
ployed for operating the system.

The principal upon which this system is based
depends upon the great change of impedance offered

to the flow of an alternating current by a condenser
and an impedance coil in series when the frequency
is altered, and also upon the phase relation of the

currents in the differential windings of the bells.

This large variation of impedance and change of

phase relation precludes the possibility of the device
being at all marginal.
Due to the relative change of impedance in the

differential windings the distribution of currenl

therethrough may be varied by changing the fre-

quency, making it possible to cause a bell to operate

or remain silent on any desired frequency.

The accompanying illustration shows diagram -

matically a metallic line associated with four se-

lective bells and a four-way ringing key, the cord
circuit and the subscriber's talking sets being omitted
fin- the sake of clearness.

The first bell on each side of the line is adapted
to ring when a current of a low frequency (16 cycles

per second) is sent over that line, and the second
lull when a currenl of a higher frequency (2(1 cycle;

per second) is used

ELLIOTT NEW MODEL TELEPHONE.

instruments are said to be especially valuable for

operating on a strand of wire fence as a line wire.

GENERAL TELEPHONE NEWS.
For the month ended August 20th the American

Telephone ami Telegraph company shows shipment
of 81,144 instruments, as against 56,526 the previous
month, and a net output of 38,147, against 26,285

the previous month, The instruments now in use

have reached a total of 2,292,602,

Manager Bradley of the Pitisficld (Mass.1 tele-

phone exchange of the New England company, has
announced .1 reduction in rates in that city. The
tariffs for unlimited time service and extension sets

have been reduced $,1 a year. Subscribers paying $25
for 500 calls with six instruments on a line can
have the unlimited time service fop $'7 a year.

MANUFACTURERS AND DEALERS.
The Electric Appliance company of Chicago has

just placed upon the market a new cabinet-type wall
telephone for both series and bridging work. Spe-
cial descriptive matter on the new telephone
ing sent upon application.

C. M. Dougharty of Grand Rapids, Wis., until
recently general manager of the Wood County
(Wis.) Telephone company, has opened an electrical
repair shop in Chicago, where particular care will
be paid to telephone troubles. A complete stock of
electrical goods will also be carried.

The American Electric Telephone company of Chi-
cago recently secured the contract for practically
the entire equipment of the new Philadelphia tele-

phone plant with the exception of the switchboard.
the order including 8.000 Xo. .54 central-energy tele-

phones, 10,000 terminals and all other
protective devices. This is believed to be one of the
largest contracts secured by an Independent manu-

re! Other cities in Pennsylvania
equipped with American apparatus arc Harrisburg.
with 2,000 capacity and for 3,000;
small adjoining towns, with 500 lines each, and
Reading. [,500 central-energy, with 5,001

capacity. Other cities now being equipped or to

b( equipped in the near future arc Trenton. X. 1 .

Tt.ooo lines: Mansfield, 01 1 lines, with
ultimate: Zancsville. Ohio. 1,500, with provision for

3.000: \in 1. 01 8 iltimatc, 2,000; Austin.
Texas, 1.200. ultimate 3,000; Temple, Tyler and

, vis. each 750 lines, pro> siot foi ublc the
capacity: Helton. Texas, 500 lir.es. ultim
Oklahoma City.. I. T.. 750 on [,200-line board; To
peka. Kan. 1,200, ultimate. ,;.coo: Rhinelander.
750 on r.200 board; Pekiti. III.. 750 on t,2CK

change; Huntington, Ind.. 1,000 lines.

The National Telephone company of Cedar Rap-
ids. Iowa, has been incorporated, with a ,

stock ^i t?t;.i>v
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The Engineer to Rule the Twentieth
Century. 1

By Victor C. Alueksok.

The twentieth century will be pre-eminently the

age of the engineer—the man of applied science. It

will be permeated by the scientific spirit. Historic-

ally speaking, this scientific spirit has long been in

the minds of men, but only within the small reach

of the latter part of the nineteenth century has it

filtered through to the masses, influenced their daily

life, and become an important factor in the indus-

trial world. To realize what inventiveness and in-

genuity—the precursors of the scientific spirit—have

done, note that in 1819 the cost of ruling 100 reams

of paper by hand was $400: the same work can be

done now by machinery, at a cost of 85 cents. The
watch that in 1S62 cost $65.41 made by hand can

now be made by machinery for $1.10. To print

100 rolls of wall "paper by hand would cost $42, but

with the aid of machinery it would cost only 13

cents.

The next 25 years will show still more marvelous

improvements, for the work of the engineer has

just begun. Wherever new lands are to be opened,

bridges built, railroads constructed, water or sewer-

age systems installed, there the civil engineer will

be needed. Wherever in the broad field of industrial

activity new machinery is to be devised, more
economical power plants constructed, cheapened

processes of manufacture invented, or new applica-

tions of electricity suggested, there the mechanical

engineer, the chemical engineer or the electrical engi-

gineer will find his special field of activity.

It is pertinent to ask, then, what kind of a man
will the twentieth-century engineer be? In the first

place, he will be a cultured man. "By culture I

mean,'
7

said Charles Dudley Warner, "that fine prod-

uct of opportunity and scholarship which is to mere
knowledge what manners are to the gentleman."

In the future this culture will not come from a

study of the classics, but from a familiarity with

the best literature in the modern languages. While

the education of the engineer must come largely from

the shop and Ihe laboratory, yet no error can be

greater than to suppose that he can divorce himself

from books. Herein are the records of those ex-

perimenters who, perchance, have tried and failed;

likewise the stories of successes; from both the engi-

neer may learn much. Engineering literature in

books, in the technical press, in the publications of

technical colleges, and in the proceedings of engi-

neering societies is growing apace. As neither the

lawyer, the doctor, nor the minister can succeed

without a well-selected library, so the engineer can-

not hope to succeed without the aid of the published

records of the work which other members of his

profession have accomplished.

The man who would pretend to succeed without

the aid of books is the so-called practical man, the

rule-of-thumb man. But he is rapidly passing away,

and his place is being taken by the technically trained

man—the one who has learned from the shop, the

laboratory, the book, the fundamental principles of

science and their applications. The, industrial ruler

of the twentieth century will be the engineering

specialist, who will add to sound general scholarship

and broad scientific training highly specialized knowl-

edge in some chosen field of work. He will be a

practical idealist. He will be so trained that he

can correctly use his constructive imagination, can

reason accurately and clearly, and, through printed

records, can make use of the work of his predeces-

sors.

In the realm of mathematics his training will be

most rigid and exact. He will cut loose from the

idealistic, academic mathematics, as the student of

higher literature will cut loose from mere grammars.

His mathematics must run down through his fingers,

as it were. Mere juggling with symbols will be

useless to him. He must regard his mathematics as

one of his tools, as a means to an end, or as a

language in which to express his thoughts. '1 he

future engineer may be successful if his training has

included a greater or less amount of shop practice

with perhaps indifferent laboratory instruction and

a meager equipment, but no engineer can be broadly

successful and thoroughly competent without a deep

and exhaustive theoretical treatment of engineering

subjects. This does away with the common opinion

that literature and books are not essential to the

engineer's success, for the next quarter of a century

ec the engineering profession rise to the dig-

i the older professions, Ii behooves the young
engineer, then, to recognize this tendency and to do

vard raising the standard of his chosen

The relations which the engineer will bear to the

a] and industrial change! are many and

import wring era of industrial regenera-

ill be the resull of more- accurate : nowledge
application of its principle:

- will he th( '' The mechanic,

the tr: an and the technical man, not the
- The warfare of th<

,:! and political, rather than
'[ he barbarous

land' or di

nqucring nation is

.''] idea of internal ini-

tial advantage to both ;

cd her colonies and refused
longer

orld will 6c-

eld. The diploma

:. from the Chicago Tribune.

become more and more a high-grade commercial
agent ; the military leader will be a preserver of

law and order, rather than a destroyer of life and
property; and the engineer will be their chief exec-
utive in adapting the forces of nature to the con-
venience of man. The great change in economic
and industrial life of the twentieth century will be
the work of the engineer.

The conditions which will beset the engineer of
the twentieth century will be exacting beyond any-
thing we now know. The importance of a strong
foundation in scientific principles cannot be over-
estimated, for scientific principles are only the laws
of nature. These principles cannot be learned read-
ily after a man has begun his life work. His whole
-energy will then be devoted to applying these prin-

ciples correctly, not in acquiring them laboriously.

It will be a prime necessity for the technical college
of the future to lay these foundations broad and
deep. It will be regarded as a weakness for a college

to teach its students only the knacks of the profes-
sion, only just enough to be an ordinary draftsman,
a tolerable surveyor, or first-class linesman.
The technical graduate of the twentieth century

will be marked by certain characteristics which are
too rarely found in men trained in the colleges of
literature and arts. Among these are directness of
purpose, intellectual accuracy, and clear thinking.

The student of science and technology is trained

in the realm of realities, where to commit error,

to act without purpose, or to think vaguely are seen
at once to be fruitful of harm. Economic and indus-
trial needs will bring education from the cloistered

lecture room into the open air of the laboratory.

Technical education will have a practical, helpful

bearing upon the problems of life. No longer will

the seclusion of the scholar be a mark of honor.
Education will be found at the bench, by the forge,

in the shop, the laboratory, and the drafting room,
as well as in the library. The lesson to be taught
will be how to apply scientific ideas to the solution

of problems actually arising in the struggle to bring

the forces of nature under the sway of man.
The tendency at the present time—one which will

become more pronounced as the years go bv—is

toward a broader and more varied extension of the

work of the engineer. Just as nature knows no such
thing as classification—this being arbitrarily arranged
bv the intellect of man—so nature, in yielding to the

effects of man to subjugate her, draws no lines of
demarcation between mechanical, electrical, civil, or
chemical engineering. These are only division lines

drawn to aid the young man in selecting the field

in which he may make himself most proficient.

But, when he enters upon his struggle, he may, and
probably will, need a knowledge of each of these

departments. Consequentlv the undergraduate work
of the technical college of the future will be broad
and diversified. Not until the years of post-gradu-

ate study, or during busy professional life, will the

rursuit of a specialty be begun.
As technical education develops questions of far-

reaching importance must be settled. Probably the

most important will be the decision as to what kind
of man shall guide the technical college. In law,

medical and theological schools the lawyer, the doc-

tor, and the minister, respectively, hold first place

and have much to say, both in the actual training

and in the management of the schools. Prominent
members of the profession direct the destinies of the

schools. To a much less extent do practicing engi-

neers influence the technical schools.

This condition is due to the fact that engineering

schools are at present less professional in character

than either the law, the medical or the theological

school. Most of them include cultural subjects in

their curricula; they have been organized in many
places in connection with state universities and have
been subordinated to the general university plan.

Frequently their development has been retarded by
the conservative, if not baneful, influence of other

departments. In only a few instances have the en-

gineering colleges been granted the privilege of

growing in fertile soil, adapting themselves to their

own appropriate environment, and producing such

fruit as they were most capable of growing.

The engineering college represents that form of

scientific education most suitable to the exacting

demands of advancing civilization. The particular

form of education which it gives through shop and

laboratory practice, through practical tests, through
acquaintance with the needs of industry, must not

and will not be retarded by the classic heirlooms

of the literary college. The engineering college must
fill its own niche and work out its own salvation.

Technical education is an educational and not an

engineering problem.
The technical college in which the future engineer

is 10 be trained has several important characteristics

to maintain. First, to educate scientifically and tech-

nically those who shall lead the march of the coming
civilization in industrial lines; second, to educate

Ihe public to a true sense of the value of applying

scientific principles to industrial processes; third,

: the university has for one of its functions the

extension of human knowledge in any and all lines,

so the technical colleges will recognize that the in-

gation of questions relating lo applied science is

within its own sphere of usefulness. Probably no

invi ligation to-day would be more fruitful of good

to the engineering profession and to the pub-

large than ilu- systematic study and thorough

tc 1 of materials of construction. Such an investi-

1, done on a large scale, on specimens of full

building size, in a scientific manner, would save mil-

of dollars and put the science of construction

on a scientific and economic basis. While the uni-
versity asks no questions about the usefulness of
the information gathered within its walls, the tech-
nical college must make its investigations in fields

that are distinctly useful.

The most significant tendency which an observer
of educational progress sees to-day is that of special-

ization. The time is fast approaching when it will

be recognized that merely a general education,
whether on classical or scientific lines, is not alone
a suitable preparation for life. Not that culture is

less desirable than formerly, rather it is more de-
sirable, but above this general substructure must be
placed a technical education which will give that
special application to some calling which the coming
age will demand. Colleges which devote their at-

tention solely to general cultural training will be-
come of less importance. The institutions now-
known by various titles as technical colleges, insti-

tutes of technology, and polytechnic institutes, are
the colleges of the twentieth century which will do
most for their students, which will be in closest
touch with the needs of civilization, which will pro-
vide at once the most cultural, the most rational

.and the most scientific instruction. These institu-

tions, by whatsoever name designated, will be the
important colleges of the future, because they will

give that perfect unity of thought and action, that
harmony of theory and practice, which the educa-
tional needs of the future demand.

A Mississippi River Power Project.

The construction of a wing dam in the rapids
of the Mississippi River at Keokuk, Iowa, is pro-
jected by capitalists of Keokuk and Hamilton, 111.

A Chicago engineer has completed plans for the
development of the power, of which 60,000 horse-
power is said to be available. Between Montrose
and Keokuk, where the proposed improvements will

be made, the river has a width of three-quarters
of a mile. In a stretch six miles long a total fall

of 24 feet is available.

It is proposed to build a wing dam extending out

into the stream from the Illinois side of the river,

thus diverting a flow of 10,000 cubic feet per min-
ute into a canal to be constructed along the east

side of the gorge. The proposed canal will be five

miles long and will conduct the water to a basin

three-quarters of a mile long and one-quarter

of a mile wide. The power plant will be
equipped with turbine waterwheels 45 inches in

diameter. During the wing-dam stage of develop-

ment eight of these wheels will be connected to a

horizontal shaft. Each one will deliver 1,125 effect-

tive horsepower. Two of the wheels will be con-

nected to a 2,000-horsepower generator. With the

wing dam alone constructed it is expected that nearly

10,000 electrical horsepower will be available.

The projectors expect eventually, to extend the

dam across the river as a concrete structure 6,000

feet long. The water surface can be raised so as

to provide for 20,000 cubic feet a minute continuous

flow through the canal, with 27.5 feet head on the

wheels, thus securing 43,000 horsepower. Further

power will be secured by the cutting out of a deep

tailrace below the power house, thereby securing

50,000 horsepower. The normal capacity of the three

power houses contemplated for the final develop-

ment will be more than 70,000 horsepower.

The wing-dam project has already been authorized

by Congress and the dam must be begun by Feb-

ruary, 1902, and completed within three years. The
estimated cost of the wdng dam to furnish 10,000

horsepower is $2,186,233. The cost of the dam across

the river, without the tailrace, is estimated at $3,-

504,693, and the cost of the tailrace would be over

$1,000,000.

Importance of Electrical Communica-
tion.

In his important address at the Pan-American
Exposition on September 5th President McKinley
said that the construction of the Pacific cable should

not longer be postponed. Alluding to the impor-

tance of the quick electrical transmission of intel-

ligence, the president said:

"We reached General Miles in Porto Rico by

cable, and he was able, through the military tele-

graph, to stop his army on the firing line with the

message that the United States and Spain had signed

a protocol suspending hostilities. We knew almost

instantly of the first shots fired at Santiago, and the

subsequent surrender of the Spanish forces was

known at Washington within less than an hour of

its consummation. The first ship of Cervera's fleet

was hardly emerged from that historic harbor when
the fact was flashed to our capital, and the swift

destruction that followed was announced immedi-

ately through the wonderful medium of telegraphy.

"So accustomed are we to safe and easy communi-
cation with distant lands that its temporary inter-

ruption, even in ordinary times results in loss and

inconvenience. We shall never forget the days oi

anxious waiting and awful suspense when no in-

formation was permitted to be sent from Pekin

anil the diplomatic representatives of the nations

in China cut off from all communication inside and

outside of the walled capital, were surrounded by

an angry and misguided mob thai threatened their

lives: nor (he joy thai thrilled the world whin a

ingli message for tin- government of ihe United

States brought, through our minister, ihe first news

of the safety of tin- besieged diplomats."
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Electric Reduction Plant in West Vir-
ginia.

At the Falls of the Great Kanawha, some 36
miles above Charleston, W. Va., is a great industrial

enterprise that has in it, perhaps, more interest than

attaches to the manufacturing of the more familiar

article of commerce. It is the Wilson Aluminum
Works, which arc not, as would be inferred from
the name, engaged in the manufacture of any article

from aluminum. These works are employed in the

reduction of chrome ore and the manufacture of
ferro-chromium, which is utilized in the hardening
of the steel of which armor plates for war vessels

are made.
When the Wilson works entered the ferro-chrom-

ium business they came to deal with ore so re-

fractory that only electric heat was practicable for

its reduction. It became necessary, therefore, to

obtain a site for their plant where considerable elec-

tric power could be secured at a minimum of cost.

For this reason the location at Kanawha Falls was

and dining cars accompany the through trains, and
the stations arc models of comfort and convenience.
For further information call ticket agent
or address J. J. McCarthy, general western pi

ger agent, 205 South Clark street, Chicago, III.

EL&CrRIC REDUCTION PLANT IN WEST VIRGINIA. -

chosen. Here New River, which is joined by the

Gauley about two miles above, has a fall of about
26 feet, the stream from that point on being known
as the Great Kanawha. The fall makes a fine water-
power, estimates showing that at the lowest stage
S.ooo horsepower is capable of development. Across
the river, on the top of the solid rock forming the
falls, the Wilson company has built a dam to con-
fine the water to a desired channel, and on the north
side an electric plant of 3,000 horsepower of Bullock
alternating-current generators of the revolving-field

type has been installed and is now at work. The
remainder of the power will be developed by ma-
chinery soon to be put in on the south side of the
river. In the accompanying illustration is shown
a view in the power house, the heavy low-potential
leads from the generators to the switchboard being
well shown.
By the great heat produced by this 3,000 horse-

power of electric current, the chrome ore is reduced
to ferro-chromium, or, as it is usually called, ferro-

chrome. The ore used here to be reduced to pure
metal is not picked up on the wooded mountain
sides within easy reach of the company's works.
Chrome ore is found in a number of places on the
globe, but there are many qualities of it, and this

company requires what is best suited to the special

purpose for which it is intended—that is, that which
contains the highest ratio of chrome and the smallest
proportion of iron. The ore used here is from Aus-
tralia and Asia Minor, the most of it being from
the latter region. There it is taken from the mines
and carried many miles on the backs of camels to

a port on the Black Sea, where it is put on ship-

board and sent to this country, coming from the

seaside to Kanawha Falls by rail. The metal pro-

duced from this ore is 70 per cent, chromium.
The entire output of the plant is contracted to

the Carnegie Steel company and the Bethlehem Steel

company, to be used as an alloy in hardening the

steel for the armor plates which these companies
are making for the United States navy. To supply
this demand, the Wilson works will be run to their

full capacity during the life of the Carnegie and
Bethlehem contracts with the government.
Ferro-chrome is also used in making the projec-

tiles used in modern warfare. Tt is so hard that it

will cut glass like a diamond.

Telegraph Extension in the Northwest
Territory.

J. B. Charlcson, who has charge of the Canadian
government's work of constructing the telegraph
line to Dawson, in the Yukon territory, reports from
Vancouver, B. C, to the government at Ottawa,
that he expects to have the line completed from
Ashcroft. on the Canadian Pacific Railway, to Daw-
son by the 15th of September, making due allow-

ance for unavoidable delay, it is the opinion of

the department of public works that telegraphic

communication with the metropolis of the Yukon
will be established by the end of the present month.
Commenced in 1900, the line has been built in a

remarkably short time.

Besides the service to

the Yukon, the line has

been extended to Fort

Simpson, to the Omen-
ica country and other

gold fields in the north-

ern portions of British

Columbia. Owing t o
the wild, unexplored
country' through which

the line passes, its con-

struction has been a

most difficult and ardu-

ous piece of work. In

places the construction

party has been forced

to work in snow five

feet deep, and at an al-

titude of 3.750 feet.

About 80 experienced
telegraph construction

men have been em-
ployed on the work, be-

sides a large number
of packers. The party

was obliged to cut its

own trail; transport on
pack-animals every
pound of wire, tools,

food, etc.; erect poles

and run the telegraph
view m power house. wire through a country
previously untrodden by the foot of the white man.
The sections were built as follows : Bennett to

Dawson, 540 miles ; Dawson to the American
boundary line, Fort Egbert, 90%; Tagish to Atlin,

95 ; Atlin to Telegraph Creek, 241 ; Telegraph Creek
to Hazelton, 400; Quesnel to Ashcroft, 225; Hazel-
ton to Quesnel, 405 ; Ashcroft to Vancouver, 204
miles. Over the last section the wires were not
laid, it being the intention of the government to

utilize the Canadian Pacific railroad lines over this

portion. The total distance of the wire from Van-
couver to Dawson is 2,173 miles. In addition to

this, a spur line from Hazelton to Port Simpson, 198
miles, has been built and is already in operation.

Along the line 47 telegraph stations and linemen's
houses have been built. These houses are 40 miles

. apart, and midway between each is a refuge house,
so that in the event of a breakdown on any sec-

tion, the men at each end can travel down until they
find the break, meet and spend the night at the'half-
way refuge, returning to their stations the next day.
The telegraph stations on the line are Bennett,
Cariboo Crossing, Tagish. White Horse. Lake Le-
barge, Hootalinqua, Little Salmon. Five Fingers.
Selkirk. Stewart River, Ogilvie (at which point the
wire crosses the river on a span of i,tSo feet) and
Dawson. From Dawson the wire continues about
04 miles to the boundary line to connect with the

United States telegraph line to St. Michael and Cape
Nome. Mr. Charleson expects to receive the first

message through by wire from Dawson about Sep-
tember 15th or iSth.

Pan-American Exposition.
Tourists to the Pan-American Exposition should

nol "fail to take a day trip over the West Shore
railroad, Buffalo to New York, and sec the charm-
ing Mohawk Valley and the beauties of the historic

and majestic Hudson River. No line is more com-
fortable or offers greater inducements to the trav-
eler: the track is stone-ballasted and hard coal is

burned in the locomotives, so that there is a mini-
mum of dust and cinders ; the cars arc new and
fitted with every convenience; the finest of Pullman

Proposed Amalgamation of Operating
Companies.

\ project, having for its object the consolidation
of several large electric-railway and electric

companies owned by Philadelphia capitalists, is said
to be under consideration, with excellent pros
that it will he carried to a successful conclusion.
Six concerns having an aggregate capital and '

indebtedness of more than $140,000,000 are affected.
The companies included in the proposed merger
and the capital and bonds of each are as follows:

Union Traction company, $96,045,959; Philadelphia
Electric company. $33,273,692; Kensington El
company, $1,000,000: American Railways company.
$3,750,000: Electric Company of America, J.;. "50.000.

and Rapid Transit franchises, aboul $10,000,000.

The Electric Company rols lighting
plants in Atlantic City, N, .1.. Altoona. Scranton,
Wheeling, I Bridgeport, Dunmore and
other places in Pennsylvania. The American Rail-
ways company controls trolley lines in Bridg
N. J.. Springfield .in I Dayton. Ohio. Altoona, Pa.,

Jolict anil Chicago. 111.

'Tin- the combination, it is said, is for

the pn perating the different companies on
a more economical basis.

Comment on the Nickel-iron Battery.

In a recent article in the I ; ri on
"Edison's Alkaline Storage Batteries" Mr. E. JWade says

:

Although iron is far cheaper than any
' yield, weight for weight, a

hour output about the same as that
times greater than that of lead, it has :

found possible to employ it in

Is redepositiqn from any acid electrolyte in
which it is soluble is so uncertain, and
bility to attack by local action so uncontrollable

—

in spite of its combining energy n great
as that of zinc—that its use under such conditions
seems quite out of the question. In an electrolyte

niiig free alkali these troubles disappc
the iron can then only form insoluble
and there is no local action. Edison has bee-
iected to some criticism for saying there car,

local action because iron cannot decern;
but the remark appears to be substantially c

According to the thcrmo-chemical figures, the elec-
tromotive force due to the oxidization of iron,

Fc - O = FeO,
is i.J7 volts, while the minimum electromotive force
required to elcctrolyze water is 1.48 volts, so it is

hardly likely that iron will effect the transfer of the
oxygen, except in the presence of something which
acts as a depolarizer and combines with the liberated
hydrogen. On discharge, this is furnished by the
oxygen of the nickel oxide at the positive electrode.
but not, of course, on open circuit. It is improbable
that the alkali itself reacts with the oxide of iron,
or, if it does, the combination is such an exceedingly
feeble one that it will contribute next to nothing
to the electromotive force.

Because of its energetic union with the acid ions,
iron reacts too readily with an acid electrolvtc

:

but the difficulty in an alkaline electrolyte is to get
the iron to react at all. Being insoluble in the solu-
tion, it must necessarily be used in some porous
or finely divided form, and, as already stated, Edi-
son finds that, when prepared by the' usual known
methods, it is practically unoxidizablc. Kennelly
further describes this by saying that "it assumes
the well-known passive state," evidently alluding to
the special conditions under which iron becomes in-
soluble in and remains unaffected bv strong nitric
acid

;
but it is questionable whether' this is :

confuse two phenomena which, while superficially
alike, are really of a different or even opposing na-
ture, for it is generally beiieved that the metal is
protected from the acid by a thin skin of oxide
on its surface. That is to say, the "passive
of iron is the result of oxidization rather than of
inability to oxidize.
The important fact, whose discovery is the essence

of Edison's invention, is that, while most forms
of iron cannot be oxidized and most salts of iron
cannot be electrolytically reduced in an alkaline so-
lution, there are a very' few which will reduce to
the metallic state and oxidize again with comparative
facility. Indeed, he goes so far as to say that prob-
ably none other than the two he names" can behave
111 this way. One of them, the monosulphide. has
not been much studied, but the other possesses cer-
tain characteristics which long ago caused consid-
erable attention to be devoted to it, and which now
suggest the most probable explanation of its special
behavior in the cell. The substance in question is

% S,
unous modification of ferric monohydrate.

Fe: 3 + H.O, obtained by boiling ordinary precol-
lated ferric hydrate. Fe-O, + 3H;0. or Fei HO <

.

tor many hours. After that treatment it is no I

soluble in strong acids, and although dilute
dissolve it, they do not form the usual iron
pounds, for a gelatinous hydrate is reprecipitated
on the addition of concentrated acids and certain
salts which generally have no such effect. More-
over, when in solution it altogether fails 10 r,

he most distinctivi
instance, those with ferrocyanides and supl
anides. Having regard to these and other pro;'
the opinion was formed that it must be an all
variety of the normal ferric hydrates and Men-
delejeff believes that it is a polymerized compound

rv complex molecular structure.
The distinction between electrolytically active and

iing the word in Kenuelly's sense) mate-
: the active and pass-. f the same

material is by no means peculiar to iron ar
compounds. In connection with the preparation of

-tive active materia!.
id for nickel and cobalt, and the ordinary

lead accumulator affords some well-know
of the contrast between the two conditions. The
lead sulphate formed during the norm
of the cell and the white irreducible sulphate pi

the best case of this kind, and the spongy, metallic
i the negatives also ap|

existing in cither state.

The explanation of the difference
up w :

t'; the question as <- n hal is In na
\ ity in solid substances

someone provides a theory whicl
•ion theory

lytcs, iably remain unsel

The new electric line of the Trenton. Law
ville and Princeton Trolley 1

been completed between Trenton and Pri'
X. J. The cars arc 45 feet long, of extra wid
arc vcstibuled. They are sai

in the state of New Jersey and are warrant
run 50 miles an hour.
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CORRESPONDENCE.
New York Notes.

New York, September 7.—The first shipment o£

electrical machinery for the Manhattan elevated rail-

road was made on August 29th by the Westinghouse
Electric and Manufacturing company of Pittsburg.

The contract for electrical machinery is said to be

the largest ever given.

Further improvements were made on the lines of

the Brooklyn Rapid Transit company recently by the

placing in commission of about 100 new cars which
can be run as either open or enclosed cars by the

arrangement of the large windows along the sides.

1'he cars have leather-covered seats.

Plans for two new four-story telephone exchanges
with offices, to be built for the New York Telephone
company at 123-127 East One-hundred-and-twenty-
fourth street and at 220-224 West One-hundred-and-
twenty-fourth street, respectively, have been filed by
C. L. W. E. Eidlitz, architect. Each building will

cost $100,000.

The net receipts of the Brooklyn Rapid Transit
company for Juh/ amounted to $445,266.06, as against

$474,540.61 for the corresponding month of last year.

The decrease is said to be due to the increase in

mileage and additional expenses, including taxes.

The road is reported to be on a far better paying
basis than it was a year ago.

Application has been made to the Supreme Court
for the appointment of three commissioners to de-

termine and report whether the rapid-transit tunnel

be extended under the East River. It is understood
that there is but little serious opposition to the proj-

ect on the part of the property owners along the

route proposed to reach the river.

John Jacob Astor and several other directors of

the Electric Vehicle company are defendants in two
suits brought by stockholders of the concern. It is

alleged that the company has paid some $500,000 in

unearned dividends and that in reality the directors

have wasted or lost the entire $5,000,000 received in

cash for the capital stock, and to prevent complete
suspension of business the stockholders say they had
to raise $1,500,000 by mortgage. The stockholders

seek to hold the directors responsible for the al-

leged illegally paid dividends and to compel an ac-

counting of the funds of the company.
The work upon the rapid-transit subway is pro-

gressing very nicely. Although the work of excavat-

ing the City Hall loop was brought to an abrupt
stop in Mail street because of the postofnce vaults

in its path, all the digging in the park proper has
been done. Mr. Fisher, the Degnon-McLean com-
pany's engineer, says that the disturbed surface will

be replaced probably within three months. Between
the front of the City Hall and the edge of Park
Row, opposite the old Hall of Records, 40 feet of the

concrete-arch structure, forming the subway's final

walls and roof, is in place. The tunnel grade here
is 36 feet above the high-water level and about 40
feet below the Park surface. The concrete arches
are used rather than the steel construction of the

rest of the downtown work because of the depth.

After leaving the main line opposite the bridge the

loop is to be built under the old Hall of Records
at practically the same grade as in front of the City

Hall. Then it gradually travels downward, reach-

ing its lowest grade at the center of Park Row, off

the end of Mail street. There it will pass under the

four tracks of the main line, after which it will curve
upward toward the bridge station. Considerable
work has also been done in Park Row.
The electric heaters recently ordered by the Man-

hattan Railway company for its elevated lines will

be of a new type. Three entirely independent coils

are used in each of these heaters, while in previous
cases but two coils were used. Each car will

be equipped with 18 heaters, and the heat will be
distributed by deflectors arranged above the heaters,

which are placed about halfway between the seat

and the floor. It will require 1,350 miles of wire
in the construction of the 21.600 heaters that are
necessary for the equipment of the 1,200 cars.

M. L. G.

Canadian Intelligence.

Ottawa, Ont., September 7.—The Montreal Street

Railway company is making extensive alterations to

iwer house on William street. Two big 1,600-

horsepower engines and dynamos are now being in-

stalled there.

A great legal battle has commenced at Sault Ste.

Marie by the St. Mary's Power company filing a

suit in ejectment against the Chandler-Dunbar
Water Power company and the Edison Sault

Electric company for a half interest in certain

private land claims. The suit is a sequel to the

week of the St. Mary's Power
company, which is capitalized at $100,000, with

paid in. The incorporators and stockholders
are Fn r.-.nd J. Clcrgue, Ernest
V. Clerguc. Sault Ste ard V.
Douglas, Walter P. Douglas, Frank S. Lewis, Phila-

delphia, Pa.; William .

:
: The

company are construction, main-
tenance and development of power for mann)
ing on the ' Falls or rapids.

The t> tuatcd at the

t the falls and have been held by the Chandler-
Dunbar company under purchase and tax title for

about By many, the contest is regarded
as an initial step for the acquirement of the im-

- of the falls by the incorporators

of the St. Mary's Power company, who are already
controlling the Canadian rapids and are building a

big water-power canal through the city of Sault
Ste. Marie. The Chandler-Dunbar holdings are
considered to be worth anything from $750,000 to

$1,000,000 in prospective value.

The Royal Electric company, which is now
merged in the new electrical combine of Montreal,
the Montreal Heat, Light and Power company, has
secured a renewal of the contract for the lighting
of the city of Montreal. At a special meeting of the
City Council held on September 3d a motion was
carried by a majority of three votes, offering the
Royal company the contract for a term of five years
at $60 a lamp. This figure is $35 less than the
company's tender, and $6 more than the tender ot"

the St. Lawrence Power company, which was the
lowest tenderer.

The deal by which a syndicate of Montreal capi-

talists has secured the amalgamation of the Pontiac
and Pacific Junction railway, the Hull Electric rail-

way and the Interprovincial bridge which spans the
river between Ottawa and Hull, at figures aggregat-
ing some $5,000,000, is one of the largest railway
deals which has taken place in Canada for some
years. The three railways and the bridge will, in

future, be tinder one management under the name
of the Ottawa, Northern and Western Railway com-
pany. The purchase price of the Hull Electric rail-

way was $1,000,000. W.

New England News.
Boston, September 6.—The manager for the trus-

tees of the New England Electric Vehicle Trans-
portation company says that some progress has been
made in settling up the

,
affairs of the company.

Most of the old batteries have been sold for junk
and the batteries in good condition have been sold

to other automobile companies. Most of the small

vehicles have been sold to individuals, and much
of the extra material has been turned into money,
but a number of the cabs, broughams and delivery
wagons are still unsold. A local express company
has bought a few delivery wagons for use for

parcel delivery. There are over 100 vehicles await-
ing sale.

The Rhode Island Suburban Railway company is

to erect a new power house in Providence, R. I., at

at cost of $100,000.

The Lowell and Boston Street Railway company
has petitioned the Massachusetts railroad commis-
sioners for authority to issue 4V2 per cent, gold
bonds, running 20 years and amounting to $90,000,

which is the amount of the company's capital stock.

Mrs. Otis Kimball of Boston has filed a claim

against the Boston Elevated Railway company for

$150,000 damages alleged to have been inflicted on

the Hotel Sanford property on Blackstone Square.

The owners of Hotel Essex, opposite the Southern
Terminal station, will soon file a claim for $300,000

damages.
A grand electrical display was given on the South

Common in Lowell, Mass., on the night of Labor
Day. It was in the form of a baseball diamond,
composed of 2,000 incandescent lights. The follow-

ing mottoes were illustrated in electric lights : At
the home plate

—
"Eight hours for work, eight hours

for rest, eight hours for study and sufficient wages
to secure life, liberty and happiness ;" at first base

—

"Wage-earners unite;" at second base
—"United we

stand, divided we fall;" at third base
—

"In union

is strength."

The Newport (R. I.) automobile races were held

at Aquidneck Park, August 30th, the court's in-

junction preventing the use of Ocean Drive as was
contemplated. Sixteen events were on the card and

43 machines were entered. W. K. Vanderbilt, Jr.,

won the championship in his "Red Devil," by de-

feating the winners in all other classes, in a race

of 10 miles.

E. H. Steedman of St. Louis recently passed

through this city on his automobile. He went from
here to Dublin, N. H., and will go from there to

Buffalo and St. Louis. B.

From the Buckeye State.

Columbus, Ohio, September 7.—On Labor Day a

force of men was put to work at College Hill, near
Cincinnati, and before night a connection was made
between the Southern Ohio Traction company's line

and the Cincinnati and Northwestern railroad, both
now owned by practically the same interests. An
injunction has been applied for to prevent the con-

nection, but advantage was taken of the fact that

no courts were in session that day, and it would be

impossible to secure a hearing. Another injunction

may be filed to prevent the operation of electric cars

over the tracks of the steam road which takes them
on Linden street within the city limits.

Il is said the Pennsylvania Railroad company has

refused to sell the Cincinnati, Lebanon and Nortb-
c.rn railroad property to the Everett-Moore syndi-

cate, and that this will prevent an entrance to Cin-
cinnati which this syndicate hoped to secure. The
report also slates that the syndicate has acquired an
interest in several other roads now operating in

southern Ohio and that the plans are all complete

for :i through line from Cleveland to Cincinnati,

with this one exception. Just what is in the report

nol be learned at this time.

The Council of Norwood has granted the Cincin-

nati Traction company a franchise t" build a line

over what is known as the South Norwood ro

The citizens of the Miami valley are greatly in-

terested in the Ft. Wayne, Dayton and Cincinnati
"J raction company's plan to build its line through
that section of the country, and an organization has
been formed to aid the officers of the company in
every way possible. It is probable that the road
will connect with the Cincinnati and Westwood rail-
way, by which it will get into the corporation. The
road is to be built from Ft. Wayne to Cincinnati
over a private right-of-way and will pass through
Venice and Miamitown. Dr. Samuel F. George of
Dayton is president of the company and active in
its affairs.

It is believed that the plan of operating electric
cars on the steam railways will be adopted by many
of the interurban lines of this state in the near
future. It has been successfully tried on the Toledo,
Fremont and Norwalk line, and was introduced by
F. J. Stout, who is now superintendent of the Lake
Shore Railway company.
The Jewett Car company of Newark is building

three 60-foot cars for the Columbus, Buckeye Lake
and Newark Traction company, with a seating ca-
pacity of 108 persons. They will each be equipped
with four 75-horsepower motors, and will be fin-

ished as handsomely as coaches. They are open
cars for summer use, and it is believed that they
will be the largest cars in use.
The injunction granted the town of Hubbard

against the Youngstown and Sharon Railway has
been made perpetual. The company is threatening
to go entirely around the town and start another
village in opposition to it a short distance away.
The American Railways company has made ar-

rangements to put a new 750-horsepower tandem
compound-condensing engine and a new generator,
made by the General Electric company, in the power
house at Springfield. The engine will be built by
Mcintosh, Seymour & Co. Other improvements
will be made in the city lines.

The commissioners of Hamilton County have
granted franchises to the Suburban Traction com-
pany and the Rapid Railway company, to build lines
of electric road. The first-named company will
build a line from Norwood to Bethel, a distance of
26 miles, and the Rapid Transit company was formed
to build an air line to Dayton from Cincinnati.
These companies are owned by a syndicate, which
also controls the Cincinnati and Eastern. G. R.
Scrugham is the syndicate manager and is directing
the development of the properties which it will own.

F. H. Vogel of Columbus has invented an auto-
matic device for cutting off electric lights in show
windows at any time desired. If is attached to an
alarm clock and the working of the alarm attach-
ment throws a lever which operates the switch.

It is reported that the Detwilers of Toledo have
given the Everett-Moore syndicate a price of $750,-
000 on the Toledo. Perrysburg and Maumee Valley
road and its extensions.

There is some probability that there will be a
change in the power plants of the electric lines along
the lake shore when all the roads are united. In-
stead of having three plants as at present, it is likely

that there will be one large one at Huron and the
others will be abandoned, sub-stations being sub-
stituted.

The Everett-Moore syndicate has sent out a let-

ter to the Detroit street-railway men outlining a
plan by which all their interests are to be united.
It is said that a company will be formed in Michi-
gan to take all the interests there, and afterward
a company will be formed under the New Jersey
laws that will take over the Michigan corporation
and also the Ohio corporations that have been, and
in the future will be, formed to operate the Ohio
roads owned by the syndicate. The valuations and
manner of handling the stocks and securities are set

out specifically. O. M. C.

Information trom Indiana.
Indianapolis, September 9.—A fight is in progress

at Winchester, Ind., between the Eastern Indiana
Traction company and the Miller Interurban com-
pany. Both want the right-of-way for a railway
from Richmond via Chester, Fountain City, Lynn,
Snow Hill, Wood's Station, Winchester, Ridgeville
and Mount Pleasant to Portland. The Eastern In-

diana Traction company is headed by Peter Schwab,
the millionaire brewer, and has agreed to stand all

suits for damages brought by the Miller company, if

farmers will give over rights-of-way obtained by
the latter company. Many farmers have already
done so, and it is expected that the Schwab com-
pany will begin work on the line soon.

The Indianapolis and Martinville Electric Railway
company is meeting opposition at Mooresville. It

is in I ended that the road shall cross the track of
the Pennsylvania railroad at this point. The Penn-
sylvania company has little objection to the electric

line continuing on the east side of the Indianapolis

and VincenneS railway, but is opposed to a cross-

ing to the west side, as that will give the electric

line connection with Minerva, Hall and Eminence
and permit the construction of a branch to the

Monon Railway at some western point.

The Cincinnati, Lawrenccburg and Aurora Elec-
1 lit- Railway company has obtained all the rights-of-

way, with the exception of crossing Wilson Creek,
for the extension of its line from Aurora to Vevay
via Rising Sun.
The Goshen Southern Traction company, with a

capital of $50,000, has been incorporated, with the

following-named directors: L. W. Vail, L. M. Latta,

W. V. Starr, J. A. Bcanc, C. A. Wehmeycr. A
line from Goshen to Syracuse, Ind., is proposed.
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The La Porte County Commissioners have granted

to the Chicago, Valparaiso and Michigan City Rail-

way company a franchise to construct and operate a

road on the highways of that county. This com-
pany intends to connect Chicago, Valparaiso, La

Porte, Hobart, Crown Point, Hammond, Wcstyille,

Michigan City and Ilcsston with an electric line.

Lyman Waterman of Omaha, the promoter of the
< lectric car line from Crcston to YV'intersct, Iowa,
announces that the project has Wen financed
that he will take bids al r the grading and
other works. R.

Southern Developments.

Charlotte, N. C, September 7.—It is probable that

the city fire-alarm and police wires of Atlanta. Ga.,

will be placed underground. The matter will be

determined in October. W. C. Rawson is chair-

man of the finance committee.

The Richmond and Petersburg (Va.) Electric

Railway company is erecting a steel bridge for its

tracks over Swift Creek.
\ heated franchise fight is on in Decatur, Ga.

I Ine company proposes to light the city with arc

lights at $56 a light a year if given an exclusive

franchise for 20 years. The Georgia Electric Light

company protests against this, and, it is said, a third

concern will shortly submit a proposition to the city.

Mr. T. W. Martin of Decatur is applying for the

20-ycar franchise.

The Durham Traction company of Durham, N. C,
hi- let the contract for the construction of its eight-

mile electric-railway system.

Two street-railway companies of Mobile, Ala-
have been consolidated. J. H. Wilson and others

of the board of directors have petitioned for an

extension of their franchise for 25 and 30 years.

L.

Northwestern Notations.

Minneapolis, September 7.—Work has been started

on the grading for an electric street-railway line at

Mankato. Minn. The Barr Construction and Con-
tracting company of New York will do the work
and take stock in the company in payment.
An electric road is projected from Stevensville

to Hamilton, Mont. George T. Baggs of Stevens-

ville has asked for the necessary franchises.

The Edison Electric Light company of St. Paul
is enlarging its transformer station on Cedar street

and will fit it for storage work. It is proposed to

lake up the surplus current and large storage bat-

teries will be installed. In case of accident these

are expected to be sufficient to furnish power for a

time, and will also permit an evenness of current

which is now lacking. The storage batteries are

expected to double the capacity of the plant. The
addition wil cost $85,000. The plant at Apple River

which furnishes power to this station has cost $800,-

000, and the Cedar street station with the addition

will cost $200,000 more.
The council of West Superior, Wis., has con-

tracted with the Water, Light and Power company
for street lighting.

The Owatonna Electric company of Owatonna,
Minn., is about to erect a large addition to its power
plant, to enlarge its boiler capacity and to extend its

heating system.

F. W. Murphy, with W. I. Gray of Minneapolis,

will install an electric-light plant at Wheaton, Minn.
Charles L. Pillsbury of Minneapolis has been

East on behalf of the Minneapolis Chamber of Com-
merce, for which he is drawing plans for an elec-

tric lighting and power plant to have elaborate and
unique features. Mr. Pillsbury investigated the

electric equipment of the New York Stock Ex-
change and the latest New York skyscrapers.

O. R. Ballou has been granted a franchise at

Walla Walla. Wash., for an electric street-railway

line. He proposes to connect Milton, Ore., and Col-

lege Place with Walla Walla, and expects to start

work soon.
Injunction proceedings were started at East Grand

Forks. Minn., to prevent the city contracting for

electrical equipment for a municipal lighting plant.

The case was decided in favor of the city. Con-
tracts were at once placed for a complete plant with

the Triumph Electrical Supply company to cost

$7,200.

Enginer Koenig of Grand Island, Neb., estimates

the cost of the proposed power plant at Niobrara.

Neb., on the Niobrara River at $125,000 for 1.500

horsepower and $185,000 for 3,000 horsepower.

The earnings of the Seattle Electric company of

Seattle, Wash., for the first five months of the year

have increased 20 per cent. They are large enough
already to pay five per cent, on the total capitaliza-

tion.

The council committee of Tacoma, Wash., recom-
mends that no electric wires be strung within the

city limits carrying a voltage heavier than 2.500 volts.

The reason for this action is the new pole line of

the Snoqualmie company to furnish power to the

smeller. This line is expected to carry 25.000 volts.

The Madison Street Railway company of Madi-
son, Wis., completed its new power plant, which
was rushed through to completion before the first

of September, al which date its contract for power
ceased. The plant was completed and tested by
August 31st. It is to serve until the water power
at Kilbourn, Wis,, is developed, which is to be

within a year. The company lias been reorganized

as the Madison Traction company. The reorganiza-

tion was necessary in order to finance the Jancs-
ville and Madison interurban line and the Kilbourn
water power.
Marcus Maurin has been granted a franchise at

Cold Spring. Minn., to install a lighting plant.

Beyond the Rockies.

Salt Lake City, September 6.—The city of Tacoma,
Wash., has hern authorized to advertise for bids for
300 alternating series lamps to cost about $7,500
and for 240 electric-light meters to cost about $2,500.
The total cost of installing the 300 new-style lamps
is estimated by tiic city electrician to be $10,076.
It is the purpose of the- council to purchase the
lamps 50 at a time during the ensuing months, grad-
ually replacing the old arc circuit with the new
lamps, which, it is estimated, will save the city

about $4,400 per annum.
Salt Lake is to have another large electric

power plant, just as soon as men and money can
construct it. The company has been organized in

this city in the last week, and the articles of incor-
poration are ready for filing. The manager of the
enterprise is W. C. Weaver, receiver of the Bear
River Irrigation company, and his associates com-
prise a number of eastern capitalists. The power
house of the new company will be built just south
of Collinston, Box Elder County, and water will

he secured from Bear Canyon. The company will
erect a plant that will generate 5,000 horsepower,
and pole lines will be run to Ogden, Salt Lake City,
Park City and Bingham. Sterling & Sterling, the
engineers, are now upon the ground, and the pre-
liminary work is well in hand.
An electrical supply combine is proposed in this

city. The object in view is to secure better prices
for electrical fixtures and better pay for putting
them in. The concerns that may enter into the com-
bine are the Salt Lake Supply company, Inter-
mountain Electric company and Western Electric
Supply company.
A new line will be built between Nampa and

Boise. Idaho, a distance of 34 miles, by the Falls
City Power company of Boise.
An important decision was made on August 26th

in the United States Land Office at Los Angeles, by
which a title to a valuable water-right is settled

and 600 inches more of water in the San Gabriel
River made accessible to irrigation. The Electric
Water company and the Electric Power company
v. ill be allowed to build canals and erect water-
works on the San Gabriel forest reserve and to use
the waters of the San Gabriel River for power
purposes. The work has already been begun ; Doe
Valley is to be the new site of the reservoir.. The
promoters of the right-of-way °ranted have incor-

porated two companies to supply the oower devel-
oped to Los Angeles and vicinity. The incorpo-
rators are W. S. Parker. M. L. Graff. W. G Kerck-
hoff. H. C. Balch and Henry O'Malveny. The caoi-

tal stock of each company is $1,000,000. C.

PERSONAL.
In behalf of the Italian foreign office, the Mar-

quis Di Loreto has presented to Mr. Marconi the
gold medal of the Italian Science society.

Thomas A. Edison has returned to his home in

Llewellyn Park, N. J., after a six weeks' vacation
spent at Buffalo. Chautauqua Lake and other points.

George Bullock, president of the Bullock Electric
Manufacturing company of Cincinnati, Ohio, has
returned from a trip to Europe, where he went to

establish a branch plant to supply the English and
European trade with the machines and appliances
that are manufactured by the company.

Electrical men will he pleased to learn that one
of the best known of their number, Mr. Charles R.
Huntley of Buffalo, was enabled to be of service in

the sick-room of the stricken president in Buffalo.

Mr. Huntley placed electric fans about the room in

which Mr. McKinley is lying and in other ways
Hid bis utmost to contribute to the comfort of the
wounded president.

Mr. H. L. Doherty of New York. Columbus. Madi-
son. Denver, St. Paul and several other cities, the
well-known central-station and gas-lighting expert
and president of the National Electric Light associa-
tion, was in Chicago early in the week on bis way
to New York. Mr. Doherty has lately devoted his

attention lo the Denver Gas and Electric company,
which now. thanks to his efforts, is in a flourishing
condition.

The firm of consulting engineers. Smith X- V
rlrich of Toronlo. Out., has been dissolved, the
senior member. Cecil R. Smith, taking a position as

resident engineer of the Canadian Niagara P
company, with headquarters at Niagara Falls. Out.
William S, Aldrich, who formerlv was professor of
electrical engineering at the University of Illinois,

has accepted the directorship of the Clarkson School
of Technology, Potsdam, X Y.

R. C. P. Holmes, the purchasing agent of the

Chicago Edison company, met with an unfortunate

accident on September 6th while riding on an Illi-

nois Central suburban train. He was on thl

car of the train, and while lighting a cigar fell off

the platform, striking on his head and receiving a

severe -.-alp wound. His collar bone and thl

bis ribs were also broken. Mr. Holmes' injuries

will keep him confined to the bouse for at least a

month. His many friends will wish for a ipcedy
• ry.

Harry I). Hubbard, private secretary I

Harper of ity of Chicago, 1/

pointed
reau at Washington, at a salary-

Mr. Hubbard's appointment was the 1

civil-service examination in which 200 com;
were entered. His chief duties will be
ing of the lie office, the pr-

1 and taking care of the e

the bureau.

ELECTRIC LIGHTING.
The People's Gas, Electric and Heating company

of Bloomington, Intl., has increased its capital stock
to $I50,OO0.

Xegotiations are under way for the transfer of the
Hatboro 1 Pa.; electric-light and water plants to
Philadelphia capitalists.

L. I. McDougle of Oxford, Md., wants informa-
tion and prices on an electric-light plant, water-
works and ice plant.

The Pipestone Electric Light, Heat and 1

company of Minneapolis, Minn., has filed arti

incorporation. The capital stock is $50,000.

Laurinburg, X. C, is talking of constructing an
electric-light plant and a waterworks system. In-
formation may be obtained by addressing the town
commissioners.

At a recently held meeting of the Lincoln Park
board of Chicago, an estimate of the expens
next year included $75,000 for enlarging the power
house and $6,000 for cable conduits.

It is reported that the Kensington Electric Light
company, the only independent electric light com-
pany remaining in Philadelphia, has passed into the
hands of the Philadelphia Electric company.

Capitalists who recently acquired the electric-light

plant, gas works and water system at Charleston.
W. Ya., propose to expend $200,000 to extend and
improve the plants if certain municipal contracts are
awarded to them.

The number of applications for permits for down-
town electric street signs in Chicago has been so

great that Superintendent of Streets Doherty has de-
cided to issue no more untili the council can pass

on the applications, of which over 150 are pending.

Women of Vineland, X. J., and Philadelphia re-

cently tried to keep a band of men from putting up
electric-light poles in front of their homes. They
at first routed the men with hatchets, clubs and
clods but were finally defeated. The case will be
taken to court.

The Commonwealth Electric company of Chicago
has begun the construction of a three-story' building,

50 by 101 feet in size, at 1004 and 1006 W'est Madi-
son street. The first floor will be used as a dis-

tributing sub-station for the company's alternating-

current service on the West Side. The upper floors

will contain offices, storerooms, living rooms, etc

The building will cost about $50,000.

The chateau of Compiegne. which is to be occu-
pied by the czar while in Paris, has been equipped
with a complete electric-light installation. The
chateau will be provided with 1.600 16-candlepower
incandescent lamps for the apartments and 600 for
the theater. Engines placed within the confines of
the park drive the dynamos. The power house and
cables will be carefully guarded by troops. On ac-
count of the short time between the installation and
the arrival of the czar, it was thought to be im-
possible to wire the chateau properly. The diffi-

culty was overcome, however, by passing a cable
over the roof and thence distributing the wires
through the windows.

ELECTRIC RAILWAYS.
It is reported that eastern capitalists

build an electric line between Atchison and Leaven-
worth. Kan.

The construction of an electric road between Bel-
ton and Temple. Texas, a distance of eight mi
contemplated.

The street-railway company of Milwaukee. Wis.,
has petitioned the council for several cj
its present franchise.

The Hartford and Springfield Street Railway com-
pany of Hartford. Conn., has increased its capital

from $250,000 to $375,000.

ce of increase of capital st> ck fi m > ox>.ooo
to $J5.ooo.ooo has been filed by the Norton
Elevated Railroad company of

Permission has been granted to the Baltimore.
Westminster and Gettysburg Railway company to

operate a trolley line in the

ford. Pa.

The directors of the South Side Elevate
company have declared a quarterly dividend

it . thereby advancing the Stock fr

nt. to a four-per-cent. basis.

ado Spring
company to build an eleC

Colorado Springs to the top of Pike's Peak. The



i 78 WESTERN ELECTRICIAN September 14, 1901

road will cost about $500,000, and work will be be-

gun immediately. The cog road has heretofore held

the field exclusively.

Owing to the refusal of the Prussian and Saxon
governments to grant the necessary franchises for

an electric road between Leipzig and Halle, the proj-

ect has been abandoned.

The Common Council of Milwaukee, Wis., passed

over the mayor's veto an ordinance granting a fran-

chise to the Milwaukee, Burlington and Lake Geneva
Elevated Railroad company.

Work has been begun on the electric railroad be-

tween Halle and Merseburg, Prussia. It is expected

that the Halle-Ammendorf section of the road will

be completed before the beginning of winter. Power
for the road will be obtained from the River Saale.

S. E. Barlow and others have incorporated the

Columbus, Marion, Tiffin and Toledo Electric Rail-

way company at Marion, Ind. An electric line will

be "built from Marion to Tiffin, Ohio, through Ma-
rion, Wyandot, Crawford and Seneca counties. The
capital of the company is placed at $20,000.

The proposed Traverse City, Peninsula and Old
Mission electric railway, running north from Trav-
erse City, Mich., will probably be built soon. West-
inghouse interests have agreed to accept the bonds
of the company if a local subscription is raised.

The road, it is said, will cost about $250,000.

Dispatches from Ann Arbor, Mich., give the news
—belonging to the "important-if-true" class—that

the Michigan Central Railroad company is prepar-

ing to build a trolley line between Chicago and
Detroit. The object, it is asserted, is to place the

railroad in a position where it may compete suc-

cessfully with the electric lines that parallel sec-

tions of its route.

An organization has been formed in Philadelphia

to build an electric road 98 miles long in the Potomac
Valley, traversing the three Maryland counties on

the peninsula between the Potomac River and Ches-
apeake Bay. The surveys have been completed, and
about two-thirds of the right-of-way has been se-

cured. C. R. Jones of Philadelphia is general man-
ager of the company, with office at 127 Walnut street.

The company's capital is $1,000,000.

Cleveland, Ohio, was recently visited by a storm
of rain which continued for eight hours and did a

great deal of damage to the street railways through-
out the city. The damage extended over every por-

tion of the city. The Big Consolidated company
will have to rebuild its tracks over different parts

of the East End, and the loss is placed at $50,000.

The Superior street trestle of the_ Little Consoli-

dated company was practically ruined.

Plans are being prepared by the firm of Ganz
& Co., at the instance of the minister of commerce
and finance, with a view to the introduction of the

electric traction on the main railway lines in Hun-
gary. The investigations are being conducted in

connection with the four lines, Budapest-Neuhausel,
Galanto-Silien, Salgotarjan-Rutka, and Piszky-Pe-
trozseny. It is intended to introduce electrical trac-

tion on the whole of one of these lines by way of

experiment as soon as possible.

The Grand Rapids, Belding and Ionia Electric

Railway company has been organized at Grand Rap-
ids, Mich., to build an electric railway from that

city east to Ionia, through Lowell, Belding and
Saranac. The line will have a length of 50 miles

and will parallel the Detroit, Grand Haven and
Milwaukee railroad for a portion of the distance

and the Pere Marquette for the remainder. The
capital stock of the company is $100,000. and T. F.

Carroll of Grand Rapids is president.

Suit has been entered in the District Courts at

Washington, D. C, against the City and Suburban
Railway company by several of the companies com-
posing the Washington Traction company, which
controls all but one of the street railways of the

city of Washington. The defendant is one of the

constituent corporations of the Washington Traction

company. The suit is brought to secure payment
f.n the promissory notes given for loans which have
been made to the City and Suburban company since

the formation of the traction company.

AUTOMOBILES.
On Saturday, September 7th, a party of Chicago

automobilists left Chicago on a trip to Buffalo.

Eight machines are making the trip, half of them
propelled by steam and half by gasoline. Si-

multaneously with the Chicago trip, a delegation of

93 automobilists will go from New York to Buffalo

under the auspices of the Automobile Club of Amer-
ica.

PUBLICATIONS.
A recent catalogue published by the B. F. Sturtc-

vant compai n, Mass., treats of the com-
.. hot-blast heating and drying apparatus.

Several comprehensive tables, relating to atmospheric

and steam pressuri are given in

the catalogue.

The Frank Adam Electric company of St. I,

Mo., has recently issued bui' nptive of its

-d knife switchc 1
.. thr- F. A. drawn-copper

1 nife switches and the F. A. voltmeter and ground-

detector switches. Illustrations and detailed de-

scriptions of the switches are given, as well as sizes,

prices, etc.

The Standard Tool company of Cleveland, Ohio,
has issued an attractive booklet for distribution, in
the Spanish-speaking countries. It is printed in
Spanish and contains illustrations of some of the
company's drills, reamers and other tools.

A descriptive circular and illustrated price-list of
standard patent fuses, fusible cut-outs, lightning ar-
resters, distributing boards, fuse wire and links,
paper sleeves and electrical specialties has recently
been issued by the Harvard Electric company of
Chicago. This company is also sending to the trade
a folded card, made to stand on a desk and bearing
the words "Do it now." This motto is offered by
the company as a reminder to avoid procrastination
in becoming interested in the company's line of goods.

The Central Electric companj of Chicago has
published a new discount sheet on its general cata-
logue, dated September 1st, which has been dis-
tributed to the general trade. Anyone having one
of the company's general catalogues who has not
received a discount sheet should notify the company,
and a copy of the discount sheet will be sent by
return mail. This discount sheet not only covers
everything listed in the general catalogue, but con-
tains much new material which has been placed on
the market since the publication of the catalogue.

ELECTRICAL SECURITIES.
The Northwestern Elevated Railroad company of

Chicago lias filed a mortgage for $25,000,000, the
Illinois Trust and Savings Bank being named as
trustee. The bonds are to be known as refunding
mortgage four per cent, convertible gold bonds'
Ihey were issued for the purpose of refunding the
indebtedness of the elevated-railway company and
to extend and maintain the railroad. The security
named is all the railroad property of the company,
real, personal and mixed.

SOCIETIES AND SCHOOLS.
The American School of Correspondence of Bos-

ton again calls attention to the fact that its free-
scholarship offer will expire on September 30th. No
applications will be accepted that are made after
that date.

During the recent Buffalo convention of the Ameri-
can Institute of Electrical Engineers an invitation
was received to meet next year at Great Barrington.
Mass. Judging from present indications, it is stated
that the council of the Institute will accept the in-
vitation.

MISCELLANEOUS.
Capitalists closely allied to the General Electric

company have lately made some large purchases of
copper claims in Southeastern Arizona.

The General Electric company of Schenectady,
N. Y., gave its employes an excursion to the Pan-
American Exposition on Saturday, August 30th.
The excursionists were given until Monday, Sep-
tember 1st, to see the sights. A special train was
required for the party.

TRADE NEWS.
The Electric Heat and Power company of Chicago

has changed its name to the Pearce Construction
company.

M. F. Brantley and others have incorporated the
Cleveland Electric Automatic company at Cleveland,
Ohio, with a capital stock of $30,000.

John H. Corwin of Yonkers, N. Y., and others
have incorporated the Electrite company of New
York, to deal in electrical machinery. The capital
stock is $3,000.

The United States Accumulator company has been
incorporated at Chicago, for the purpose of man-
ufacturing electric apparatus, motors, etc., with a
capital stock of $5,000.

A charter has been issued to the Southern Elec-
trical Supply company of Norfolk, Va. The com-
pany has a capital stock of $100,000, and H. R.
Gay of Baltimore is vice-president.

The Re-new Lamp company of Boston, Mass., an-
nounces that it is no longer represented by F. W.
Hulme and that it has appointed H. S. Gilbert of

934 Monadnock block to represent it in Chicago.

The Western New York Water Power company
has been incorporated at Buffalo, N. Y., with a
capital stock of $150,000 for the manufacture of
electricity. Edward S. McLeod and others are the

incorporators.

The Salt Lake Electrical Supply company is erect-

ing a two-story pressed-brick and cut-stone and
glass-front building, 33 by 135 feet, on Main street,

Salt Lake City, Utah. The cost of the structure

will be $10,000.

The Mica Insulator company announces that its

selling agency in Europe, hitherto entrusted to

Bcrgtheil & Young, 12 Camomile street, London,
has ceased, and that an English company has been

I, named the Mica Insulator company, limited,

for the purpose of carrying on the European busi-

ness. The principal office of the new company will
be at its factory at Stansted, Essex.

The American Maintenance company has been
incorporated at Chicago for the purpose of building
r.nd maintaining electrical and mechanical plants.
The capital stock is $2,500. Oliver E. Becker and
others are the incorporators.

The Welch Light, Heat and Equipment company
has been incorporated at Baltimore, Md., for the
purpose of manufacturing and selling all kinds of
light and heat and equipments for lighting and
heating. The capital stock is placed at $150,000. Ed-
ward Johnson Bond and others are the incorporators.

Serrell, White & Cie. of Paris have undertaken
the establishment of a number of selling houses
throughout France for the A. S. Cameron Steam
Pump Works of New York city. An order for a
number of service pumps was received last week,
this being the second order from the Marseilles dis-

trict. The New York branch of the above concern
is Serrell & White, at 18 Broadway, New York/

The Beck Electric company of St. Louis. Mo., an-
nounces the removal of its establishment from 303
Market street to larger quarters at 10 North Twelfth
street. The change will enable the company to sup-
ply a greater demand and to serve the trade with the
fullest capacity. The company will also carry a
complete stock of electric supplies to accommodate
the retail demand.

Sealed proposals will be received at the office of

the supervising architect of the Treasury Depart-
ment, Washington, D. C, until 2 p. m., September
24th, for the installation of a conduit and wiring
system for the United States Postoffice building at

Carrollton, Ky. Copies of the drawings and specifi-

cation may be obtained at the office of the superin-
tendent of construction at Carrollton, Ky., at the
discretion of James Knox Taylor, supervising
architect.

The Richmond-Washington company has been in-

corporated in New Jersey, with a capital stock of

$3,000,000. The company proposes to construct or
acquire railroads, telegraph and telephone lines and
transportation lines by water. The incorporators

are Samuel Rea, Bryn Mawr, Pa. : William B.

Schofield, Camden. N. J.; Carroll M. Bunting. Phila-

delohia ; David C. Green, Wayne, Pa. ; Fred W.
Schwarz, St. David's, Pa.; John M. Harding, Phila-

delphia ; John N. Purviance, Philadelphia.

Charles A. Pratt, who for the last five years has
been doing business as a consulting electrical engi-

neer in Chicago, has announced the formation of

a copartnership with Charles G Atkins, formerly

with the Chicago Edison company. This step is the

natural result of Mr. Pratt's expanding business,

which necessitated increased facilities to handle the

work. Mr. Atkins is a man of ability and wide
experience and is well and favorablv known in

Chicago engineering circles. The new firm of Pratt

& Atkins will conduct a general engineering busi-

ness in electrical, steam and mechanical lines, and
the success that has attended Mr. Pratt's efforts

during the last five years should be a guarantee of

prosperity in the future.

BUSINESS.
The Varley Duplex Magnet company usually has

on hand in Chicago a stock of induction coils of
various resistances, which it can ship on short no-
tice. It asks intending buyers to correspond with
it before purchasing.

A. L. Dyke of St. Louis, Mo., manufacturer of
automobile parts and supplies, is offering to the
trade a complete line of all component parts and
fittings necessary to building three sizes of gasoline
automobiles. Most of these parts are illustrated on
a display sheet recently issued.

George W. Hoffman of Indianapolis, Ind., in

offering his U. S. metal polish to the trade, says
it is a perfect, easily applied and non-injurious
polish, producing a quick, brilliant, and lasting

luster, warranted free of acid or grit. It is said

to be excellent for polishing and cleaning gold, sil-

ver, copper and everything in the polished line.

The Reynolds Electric company of Chicago has
just issued a new pamphlet describing the original
Reynolds flasher (commutating device) for electric

signs and other electrical displays "giving the life-

like talking effect." Special stress is laid on the

simplicity and practicability of these flashers, and
the manufacturer reports a brisk demand for them
from all sections.

Users of electrical supplies arc asked to communi-
cate with the Chicago House Wrecking company,
West Thirty-fifth and Iron streets, Chicago. This
company has on hand a large stock of all kinds
of electrical supplies. Although the material is

second-hand, it is nevertheless guaranteed to be
perfectly good. The company's new catalogue will

lie cheerfully mailed to anyone on request.

The Knecland Reflector company of Boston, Mass.,

announces to the trade that it is prepared to supply

reflectors of .various sizes, in silver bronze, green

bronze and green enamel tops. The company car-

rii 'ialf shades of tin or aluminum, electric shade

holders, 3V1 and four inches in size, and mica tops

or dust protectors. This company's shades were
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patented by S. R. Knceland and wen known for

10 years ns the McCreary standard reflector .shades.

The Ottawa Electric company of Ottawa, Ont.,

has recently contracted with the VVcstinghousc Elec

trie an.l Manufacturing company for the following

apparatus: Three 700-kilowatt, alternating-current
tors for waterwheel connection; two 700-

kilowatt, alternating-ci:nini ucm-rainrs, 10 be helled;

three 250-hoiscpower, type (
' motors and one 300-

otary, with two 165-kilowatl <r.

In adi

outfil of 22V4 kilowatts' capacity, one 37V1
Itipolar gem ratoi and a pi 1

kilowatt, multipolai crator.

Tlie Western Electrical Supply company of St.

Louis reports that the prospects for a very heavy fall

business is extremi it. It states that i

recently secured a number of large contract

ith the imp:

mth. The

parimi Y;ch arc nu
ion.

ILLUSTRATED ELECTRICAL PATENT RECORD.
681,692. Electric Incandescent Lamp. Patrocles A.

Gibbons, New York, N. Y. Application filed

February 18, 1S99. Renewed January 16, igoi.

. The bulb has the ominary Bucket and nock and a fila-

ment is arranged iu the form of a spiral, both ends of ihe
filament beinn secured to the neck. A refl* ctor is inclosed
by the filament, and the surface of the reflector is in the
form of a series of prisms.

681.696. Apparatus for Hauling Electric Cables.

Henry B. Grinnell, New York, N. Y. Applica-

tion filed November 30, 1900.

This device consists of a wheeled frame provided with
hauling sheaves and means for rotating them. Clamps
are attached to the manholes of the ends of each sub-way
seciion. Curved chutes are supported by the clamps and
are placed at their lower ends in line with the special duct
through which the cable is to be haukd, A cable reel IS

located near the ingoing manhole, and guide lubes are
provided on the rear end of lite wheeled frame above the
chute of the outgoing manhole.

681,"12. Means for Controlling Electric Currents.

Patrick Kennedy, Brooklyn, N. Y., assignor to

the American Railway Electric Light company
of West Virginia. Application filed March 26,

1898. Renewed April i, 1901.

An accumulator is provided in a main exterior circuit

which is fed by a dynamo. There is a series of lamps in

parallel in a branch of the circuit. A field magnet circuit

is provided. Mechanism controlled by the core of a sole-

noid operates ihe finger of a rheostat, and an automatic
switch short circuits a part of the coil of the solenoid when
the lamps are turned on.

681,716. Electric-circuit Controller. Harry W. Leon-
ard, New York, N. Y. Original application filed

March 27, 1899. Divided and this application

filed April 9, 1901.

An electroresponsive device is provided for control ing

one of two independently movable switch levers, aud thi -;

device responds to failure or abnormal decrease of cur-
rent to release the levtr. Means are provided for moving
the lever when released to affect the circuit. There is an
electroresponsive device for controlling ibe other levi r

and this responds to abnormal increases of current to re-

lease the second lever. Means are trovid^d for moving
the lever wben released to affect the circuit, and ther -

are also means for imparting blows to the switch leveis to

start them when released.

681.724. Telephone Exchange System. James L,

McQuarrie, Chicago, 111., assignor to the West-'
ern Electric cump^ny, Chicago, 111. Application

filed November io, 1898.

A telephone lioe terminating in line switches st sections

of a multiple switchboard is combined with a second line,

as a trunk line which is provided with a switch. A cord
circuit is provided for forming a continuation of the first-

mentioned telephone line. There is a connecting plug for

connecting ihe cord circuit with the second line. Thimbles
or terminals are associated with the switches of each of

the lines. A source of current is connected with or

adapted to be connected with the thimble associated with

the switch of tbe second line. A local circuit includes the

source of current, the contact por'ion of the ccnnecling
plug and the thimble engaging the contact portion. A
coil of an induction coil is included in tbe local cirruit.

and a test circuit connects the second coil of the induction

coil with the thtmb'es associated with the line switches of

the first-mentioned telephone line.

681.725. Electrical Flush Receptacle and Plug.

William J. Newton, New York, N. Y. Appli-
cation filed October 10, 1899.

A receptacle is adapted to be placed in sn outer box.

and is provided with a slot for one of the screws or bolts

which secure the receptacle to the box. A chamber is

provided in ihe receptacle for a porcelain plug and is

equipped with flush sliding doors, contact plates, face
connections with ihe plates, and leading-in boles in the
receptacle large enough for insulated wires.

681,730. Electric Piano Player. Timothy B. Powers,
New York, N. Y„ assignor to the Magnetic
Piano company of New Jersey. Application

filed July 11, 1900.

An electromagnet or magnets for operating a key or
keys, are combined with an electric circuit which is con-

nected with each magnet. A contact-making and breaking
apparatus comprises a contact support, and contact

fingers, one in series with each electromagnet. Means
connected with the apparatus are provided for causing
one or more of such contact lingers to make contact with
the contact support, and complete the electiic circuit

through one or more of the electromagnets, and a series of

resistbiice coils, one coil in each circuit between a contact

ringer aod an electromagnet. Means are also provided for

increasing or decreasing the resistance of tbe coils, con-
sisting essentially of an oscillatory bar and conta- t-

making rods or fingers thereon in sliding contact with (he

resistance coils.

681,739. Electric Igniter. Frederick A. Ruff, De-
troit, Mich. Application filed December 3, 1900.

An apertured hollow casing forms one electrode. This
is combined wilh a spring wiihin iho casing and electric-

ally insulated therefrom. This spring forms the other
electrode. A torch catrying the inflammable substance is

adapted to be inserted in the aperlure to form an elec-

trical connection with the electrodes, whereby, upon with-

drawal, a spark is prcduced and the torch ignited.

681,742. Connection Counter for Telephone Lines.

Charles E. Scribner, Chicago, 111., assignor to the

Western Electric company, Chicago, 111. Appli-

cation filed November 22, 1897.

The device consists of a telephone line aud minis foi

producing current in the line to call. A magnet winding
in the central tffice is fxcited thrcugh the agency of the
calling current. Menus arc provided for makine cooni c-

tion with iho line in the central office. A switch is pro-

vided for closing a local circuit in making connection
with the line. There is a ?eccnd mngnet winding in tie
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local circuit. Means actuated by the joint effect of the
magnet windings when t-iiuultaneously excited operates a
registering mechanism— whtre'-y the registering mechan-
ism is operated when a call is imswtred.

681,743. Switchboard for Telephone Lines. Charles
E. Scribner, Chicago, and Frank R. McBcrty.
Evanston, 111., assignors to the Western Electric
company. Chicago, 111. Application filed Decem-
ber 26, 1899.

Telephone lines, sr. ring-jacks thereof, and an answering
aod a calling plug with their associated plug circuits for
uniting lines, are combined with a source oT current in a

bridge of the plug circuit and an electrc magnetic switch
which has a pair of switch contacts interposed in the plug
circuit at each side of the bridge containing the source of
cunent. A local circuit is closed in registering contacts
of the calling plug and line jack including the actuating
mngnet of the switch. An operator's listening key and
auxiliary contacts thereof, are adapted to effect tbe clos-
ure of the break in the plug circuit toward the answering
plug.

CSi,744. Telephone Call Bell. Charles E. Scribner,

Chicago, 111., assignor to the Western Electric

company, Chicago, 111. Application filed Janu-
ary 20, 1900.

no. 681,744.

A polarized electric bell has two differential windings
Switch contacts are carried by the armature of the bell

controlling tbe continuity of one cf the windings. The
last-mentioned winding has a greater number of ampere
turns than the other: whereby the bell may be rung with
either a continuous or an alternating current. (See cur.)

6Si,~54- Safety Device for Automatic Electric Gas-
lighting Apparatus. Henry C. Thomson, Bos-
ton, Mass., assignor to the Electric Gas Lighting
company of Maine. Application filed August 6,

1900.

The gas-extinguishing circuit of an automatic eltctric

gas-lighting apparatus has an armature, an auxiliary elec-

tric circuit, a circuit-closing contact piecp, the insulated
support of which, as part of the auxiliary circuit, is adapted
to complete the auxiliary circuit upon making contact with
some part of the burner when the gas has been turned
completely off; a tigjaling dev.ee is operated by the
auxiliary circuit.

CS1.757. Insulator. Heinrich Traun, Hamburg, Ger-
many. Application filed December 7, 1900.

The device consists of a metallic Jrame provided with a

cross-bar extending from one side 10 the other thereof,
the whole being entirely covered by an even layer of vul-

canite.

681,763. Art of Developing Static Electricity. Rome
V. Wagner, Chicago, 111. Application filed

March 7, 1901.

The method consists in rotating a ncn-conducting body
continuously in one direction in proximity to an inductor
continuously charged with energy of one polarity only,

inducing on a rotating surface a development of elec-

trical energy of one polarity only, and collecting ihe elec-

tricity so developed.

68t,/68. Regulating and Controlling Electrical

Translating Devices. Granville T. Woods, New
York, N. Y., assignor to Harry Ward Leonard,
East Orange, N. J. Application filed January 14,

1895.
An electric motor is combined with a counter electro-

motive-force regulator consisting of a dynamotor whose
motor armature is in shunt with tbe line aud wlicse gen-
eraior armature is in another shunt to the line and in

series with the armature of the motor to be regulated.
The field of tbe motor to be regulated is connected be-
tween the line aod the last-named shunt and is couplt-i in

the shunt between the armatures therein.

681,776. Electric Switch. William F. Bossert, Utica,

X. Y. Application filed May 20, 1901.

An insulating base is provided, secured to which ai

or more hinge posts and complementary clips, and one 01

more conducting blades pivoted to a hinge post, with .1

non-conducting blade or blades provided with a handle
also pivoted to the hinge post, having attached to its piv-

oted end one terminal ol » volute ^ pi int: whose opposite
end is secured to the adjacent conducting blade, whereb)
when the non* conducting blade is raised the spring is

wound up and ihe circuit opi tied.

58l,779. Electric Clock. Oscar A. En Holm,
Pleasant ville. N. Y., assignor of one-half to

Homer W. Hedge, New York, N. Y. Applica-

tion filed October 1, 1900.

An electric circuit is combined with a vertically mt» ins.

driving weight of magnetic material. A coil surround;. Ihe
weight and is adapted when energized to raise the

and connections are provided whereby when the weight
reachos a predetermined point in the path of its movement
the coil will be energi/cd.

oSi.rSo. Signal for Electric Railroads. Harry T.

Gibbs, Portsmouth, R. 1.. assignor to the Gibbs
Electric Signal company, Portsmouth, R. I.

Application filed February 20, 1901.

A Dumber of signal be xes are each secured to -

and each box contains a series of electric lamps in a

branch circuit from ihe irollcy wire which is adapted I

opened and closed by a manual switch, a semaphore sig-

nal, a lele
extending to each ftign.il boi and 10 a ceaU

t for signalu g and conrenacional
tv/ecn the signal b ie\ wib telephone* at the ceotral sta-
tion. Means are provided for sen! r..

to ihe signal boxes to operate tbe selective
one signal box, and to set the semaphore *i<pa1.

681,800. Stationary Armature and Inductor. Oskar
Lasche, Berlin, Germany. Application filed June
18, 1901.

Sheet metal rings and segments for stationary armatur-«
and inductor rings of electrical machines are [

with one or more pressure- ;:es at or near
those points where deformation is greatest, for tbe p r-

pose of obviating tbe inward and outward bending of t'le
rings or segments.

GSi,8i2. Support for Telephone Apparatus. Elias

E. Ries, New York, N. Y. Application filed

September 19, 1898.

A baseboard or box carries the stationary portion of the
apparatus. A transmitter arm or support consists of a
tube composed of telescoping sections and is secured at
its base to the baseboard or box. A transmitter h 11 at-

tached thereto a projection of insulation extending into
tbe end of the last of the sections, and electric terminals
of tbe transmitter extend into the tube through the pro-
jection. Flexible insulated conductors extend from the
terminals through the telescopic tube to the apparatus at
the box or baseboard.

681,813. Support for Telephone Transmitters or
Other Apparatus. Elias E. Ries. New Yorl^
N. Y. Application filed September 19, 189S.
A stationary seciion and one or more movable sectioos

each consists of a number of separate parallel rods. In-
sulating pieces are provided for spacing the rods of ea-h
section. There are openings in the spacing pieces for the
entrance or passage of the reds of other sections. Contact
springs or bushings are provided within certain of the
spaciog pieces for effecting a sliding or frictional connec-
tion between rods of tbe faxed section and corresponding
rods of the movable section or sections whereby tne rods
form tbe circuit to and from tbe transmitter.

681,835. Means for Braking Electricity Meters.
Felipe Saldaiia, Paris, France. Application filed

May 22, 1900.

This device comprises a roiatably mounted member
having a rim, in combination with magnets having pole
pieces at tbe opposite sides of tbe rim reduced at ;neir

ends to concentrate the mague.ic held upon the rim.

C$1,860. Service Meter for Telephone Exchanges.
Charles E. Scribner, Chicago, 111., assignor to
the Western Electric company, Chicago III. Ap-
plication filed January 12, 1901.

A telephone line having a spi ing-jack terminal at an ex-

change switchboard is combined with a plug and plug
circuit for making connection with the line. An electric-

ally operated connection register is provided for the line,

and a circuit for the call register is established io plugging
into the spring-jack. Means are provided in the circuit
for operating the register, and there is a signal before the
operator controlled by the register in recording the con-
nection, whereby the attendant is informed of the opera-
tion of the call register.

C8i,S62. Device for Controlling the Operation of
Electrical Devices. Emory Stockwelf, Stamford*
Conn., assignor to the Yale & Towne Manufac-
turing company, Stamford, Conn. Application
filed December 31, 1894.

A series of socket posts are mounted on an exterior
switchboard, and contacts are connected with the sc:ket
posts. Pushbuttons are provided for engaging the con-
tacts. The terminals have plugs connected with the
socket posts. A group of wires are connected wilh the
terminals. A series of socket posts on the internal switch-
board correspond to the socket posts of the exterior switch-
board, and to these the group of wires is connected-
Conducting wires have plugs connected with the socket
posts of the internal switchboard, a return wire aod a
battery.

8. Connecting Plug for Telegraph Switch-
boards. Joseph A. Bowen, Millvale. Pa., assignor

of one-half to Harry J. Bowui, Wilkinsburg. Pa.

Application filed December S, 1900.

Vertical and cross bars are combined with a plug which
is adapted to connect any one of the vet

any one of the cress bars. The plug is

separable circuit terminals which arc normally in contact.

(Si.SrS. Telephone Switch Apparatus. Lars M.
Ericss . S ckholm, Sweden, assignor to the

Ak: 1 M. Eric- :01m,

Sweden. Application hied March 29, 1S99.

\ reverslnf. apparatus comprise? as its essentials one or
permanenl magm-ts and a routjble Frame

:

. by ibo frame is situated between the \-~
1

of the magnet. The coil is coupled in the main line
'

the central station in combination aril

electromagnet, and a permanent inagnet conoectcv! there-
wiih. An armature is in contact with one pole ol the per-

manent magnet. Means are provided for maintaining the
armatme in contact with a. yielding prasso

CSi.Sgi. Trolley Arm for Eld
v. Pawtuckct, K. 1. filed Feb-

ruary 19, 1901.

A lever is pivotal)] secured in a fork, the vertical spin-

dle of which is support) d in a --cokei of the main trolley

aim, and the movttnent of the lever is restricted br
springs,

2. Telegraphic Recording Apparatus. John
l-\ Skirrow. East Orange. N. J. tiled

January 25, 1901.

Means are pro'
series ol marking table-- aie arranged in an upw ..

arc. and thi

tablrs. A recorder is adjacent each table sci
to mark on the strip, Lach of the recordeis i
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with a telegraph instrument and works in unison there-
with, A. tension device is provided at each end of the
series cf tables to hold the strip Hat on the tab'es.

681,933. Trolley. Hugh Smith. Watervliet, N. Y.,

assignor of one-half to John H. Jones, Water-
vliet, N. Y. Application filed January y, 1901.

A wheel holder on the upper end cf the pole comprises
bifurcate aims having cod cave segments, each with a

guide slot, and apertured convex bearing segments mova-
ble in such concave segments revolubly about a vertical

axis. Depending yrkes, one within the other, are piv-
otally connected with each other at their lower extremities
ia the axial line of such concave and convex segments.
The outer yoke connects the concave segments, and the
inner yoke connect the inner segments. Means are
provided for securing the wheel axle to such segments
and against end thrust.

NO. 6S1.965.

681,939. Electrical Musical Instrument. Rocco L.

Venuto, Kansas City, Mo. Application filed Au-
gust 7, 1900.

A suitable casing has a number of electromagnetic bells
therein. A conductor connects one pole of a battery with
each bell. A contact is connected to the opposite pole of
the battery. Keys are provided which correspond in num-
ber to the bells, and there is a conductor between each
key and the bell representing the tone of the key. A con-
tact for each key is adapted to contact with the contact
connected with the battery. A resistance or rheostat is

provided in the circuit. A local circuit includes a source
cf electric energy, an electromagnet, and a pair of con-
tacts, A key is provided to place the contacts in elec-
trical engagement. There is an armature- carrying arm
for operating the rheostat, and a spring to hold the arm
elevated normally when the local circuit is broken.

68 1.943. Electric Switch. Christian F. Ziegler, Chi-
cago, 111. Application filed May 4, 1901.

A series of rotary devices is combined wuh a series cf
circuit-closing levers, which have projecting insulated
tips arranged for media Li cal contact wi h the ro-
tating devices. A series of stationary parts is provided
in electric circuit with the levers, and is arranged for
met hanical and electrical contact with the levers as these
latter are depressed by the rotating devices. A series of
cushions is arranged to prevent the excessive upward
movement of the levers. A series of springs is attached
to the stationary parts to receive the impact of the levers
and aid in replacing them, and a series of replacing springs
acts directly on the levers.

681,951. System of Electrical Intercommunication.
Emery A. Clark, Sioux City, Iowa, assignor
to the Clark Automatic Telephone Switchboard
company, Providence, R. I. Application filed

June 8, 1896.

The transmitter consists of a shaft a dial mounted
thereon, and a worm wheel also mounted thereon, com-
bined with a worm shaft for rotating the worm wheel, a

fork mounted thereon, and a contact spring which is

adapted to be engaged by the fork. The receiver con-
sists of a circular series of contact points and a switch
wheel centrally located therein. The wheel has teeth
circularly arranged thereon equal in number to the
number of contact points, and an arm carried by the switch
wheel is adapted to make contact successively with the
contact points. These are combined with an electromag-
net, an armature therefor, and two stepping levers en-
gaging the switch wheel and connected to the armature,
and adapted to move the wheel forward with a step-by-
step movement, one on the forward movement of the
armature and the other on the backward movement
thereof,

681,957. Electric Typewriter. George H. Ennis,

Troy, N. Y., assignor to the Electric Typewriter
company, Buffalo, N. Y. Application filed March
24, 1900.

A type carrier is rotated to the desired point by a single
impulse. A spirally arranged stop is provided for causing
the carrier to cease its movement at the desired character,
and there are means for vibrating the carrier for caus-
ing the impress of the character upon the paper carried
upon the paper roll.

681,964. Machine for Leveling Electrotypes. Charles
Hurst, Brooklyn, N. Y. Application filed June
15. 1901.

A roller has its surface provided with closely arranged
projections. A movable electrotype-supporting table has
a smooth surface, and guides are provided tor guiding the
table at a fixed distance from the surface of the roller.

- Apparatus for Transforming Alternating
into Continuous Currents. Maurice Hutin and
Maurice Leblanc, Paris, France., assignors to the

Societe Anonyme pour la Transmission de la

Force par l'Eletricite, Paris, France. Applica-
tion filed January 5, 1900.

This device is a rotary transformer and comprises an
armature having two groups of conductors each in sec-
tions. A commntator has a number of plates correbpond-
ing to the number of sections. The respective sections of

the conductors are electrically connected to each other on
the opposite i-ides of a plane of symmetry and to the cor-
responding plates of the commutator. An alternating-
corrent inductor acts on one of the two groups of con-
ductors, and means are provided for driving the armature
at half the speed of synchronism, whereby there are gen-
erated such electromotive forces in the sections of the
other group of armature conductors as present a constant
difference of potential between sections at the extremities
A a diameter fixed in space. (See cut.)

68J|077- Sparking Plug. Jean M. Ricard and
Frai -">'. Toulouse, France. Applica-

filed March 15. 1901.

This device comf riMfl a socket, having a conical seat
formed within its bore and a non-conducting ring, one end
of which telescopes with the adjacent end of the socket.
A sleeve has one end fitted to the conical seat in the bore
of ibesocket and a rod *zt<:nd5 through the sleeve. Ti>-

rod has a collar or shoulder on one end and a centering

washer embracing adjacent ends of the ring, sleeve and
rod whereby to hold them concentric and out of contact
with one anolher. There are means on the rod by which
parts of the plug are held toeether.

681,992. Flasher for Electric Lamps. Clyde Slus-
ser, Danville, III. Application filed April 15,

1 901.

A thermostat is suspended from the lamp socket and par-
tially surrounds the lamp. A banger is arranged in the
lamp circuit, and with it one end of (he thermostat is con-
nected a banger. A contact is adjustable in a hanger in
the electric circuit, and a contact is provided on the free
end of the thermostat.

681,999. Art of Transmitting Bodies by Means of
Electromagnets. John P. Swift, Pawtucket, R. I.

Application filed September 10, 1900.
This method consists in placing a movable magnet in

proper relation to a second magnet, then energizing the
first magnet to cause it to attract and hold the body till

brought to the second magnet and then energizing the
second magnet and demagnetizing the first-named magnet.

(:S2,oo6. Electrical Control of Flow of Water to
Basins of Washstands or Lavatory Bowls.
Isaac G. Waterman, Santa Barbara, Cal. Appli-
cation filed February 23, 1901.
A source of fluid supply and a valve controlling the flow

of fluid is combined with independent electrically con-
trolled devices, one adapted to open ihe valve, and the
other to close the valve. An independent circuit and em-
braced circuit-closei are provided for the valve-opening
device. An independent circuit and embraced circuit-
closer are provided for the valve-closing device. A cir-
cuit is automatically comp'eted in part when the valve is

opened, and there is an independent automatic circuit-
closer in the last-named circuit and in circuit with the
valve-closing device which automatically closes its circuit
at a predetermined time and thus energ'zes the valve-
closing device to close the valve. (See cut )

( 82,007. Electromagnetic Apparatus. Isaac G. Wat-
terman, Santa Barbara, Cal. Application filed

April 19, 1901.

A hollow electromagnetic core is disposed with its

loneitudinal axis in substantially vertical position Inde-
pendent magnetic cods in independent circuits are
adapied for independent energization. An armature rod
of smaller diameter than ihe hollow interior of the core
extends loosely therethrough, tongiiudinally thereof and
normally out of contact with the interior walls of the core.
Armature plates are connected to the rod and are located
adjacent the respective pole pieces of the core and at a suf-
ficient distance therefrom to insure suitable play for the
plates and rod so that either plate may move in response to
the magnetic attraction incident to the energization of the
coil adjacent thereto. An independent counterbalancing de-
vice coacts with the armature rod to neutralize the natural
gravitation thereof. This insures the retention of the ar-
mature rod and plates in position .vhen drawn by the mag-
netic attraction.

682,030. Series Telephone System. Charles A. Cas-
perke, Brandenburg, Ky. Application filed April
17, 1901.

A ringer coil is provided at each station and a condenser
is in multiple therewith. The condenser is included in a
shunt circuit having no source of impedance therewith.

682,056. Contact for LTndergronnd Trolleys. Joseph
S. Garzousi, New York, N. Y. Application filed

July 10, 1901.

A contact is freely slidable on a plow and has contact
points at its ends to connect with the main and the return
feed wires at their different points c f their length.

tending from the enlarged end, a sponge material which
is arranged in the insulating tube, a hollow handle on the
other end of the conducting tube having perforations and
a sponge material in the handle.

682,093. Control of Alternating-current Motors.
Rene D. de Lignieres, Paris, France. Applica-
tion filed March 22, 1901.

Means are provided for changing the number oT poles of
the motor. Means are provided for varying ihe voltage in
the motor by ronnecting up therewith a greater or less
number of convolutions of the secondary coils of a trans-
former, and there is an auxliary motor for moving the
inducing field member in one direction or the other, (See
cut

)

682,101. Arc Lamp. Joseph C. Mayrhofer, New
York, N. Y., assignor to John C. Cady. Jr., and
Robert B. Ward, New York, N. Y. Application
filed July 27, 1898. Renewed February 12, 1901.
A solenoid is provided in a casing and the main elec-

tric current is designed to pass through this coll. A tubu-
lar core for the solenoid is adapted to receive the lower
carbon. A block is provided on the upper end of tbe core.
Tubes are arranged in the casing and have slots. Arms
extend from the block into the slots. Springs are pro-
vided in the tubes and engage with the arms. A ring is
supported from the casing, and there is a holder for the
upper carbon adjustable in the ring. (See cut.)

6S2J08. Time Regulator for Electric Motors. Max
M. Movshovitch, New York, N. Y. Application
filed March 19, 1901.

This device comprises a shaft having gear connection
with the moior. A cylinder is mounted on the shaft but
insulated therefrom. The cylinder consists of two com-
partments communicating one with the other. There is a
liquid in the cylinder, and floats in the compartments for
closing the electric circuit.

682,116. Electric-light Attachment. Joseph H. Rusby,
Nutley, N. J. Application filed October 20,
1900.

An electric light attachment comprises sections. The
upper section has a seat for a pipe closing cap and a
passage for a screw or fastening for the cap. The cap has
a tapped boss for engaging the screw without allowing the
latter to pass through or pierce the cap.

682,122. Fuse Box. Elmer A. Wilson, Niles, Ohio.
Application filed September 11, 1900.

A series or pair of spring-aciuated levers has contact
terminals. A fuse is connected to the terminals, in com-
bination with an auxiliary fuse having its contacts facing
in the plane of movement which would be described by
the levers in event of a short circuit or cutting out of the
first-mentioned fuse.

682,152. Telephone-exchange Apparatus. Almon B.
Stetson, Maiden. Mass., assignor to the Ameri-
can Bell Telephone company, Boston, Mass.
Application filed May 24, 1901.

In a central-battery system a switchboard has two con-
ductive plug sections. An. interposed induction coil
unites the sections inductively. A ringiog key is associated
wiih one of the plug sections. A telephone circuit is con-
nected with the plug section and is arranged to receive
calling current by the operation of the ringing key asso-
ciated therewith. These are combined with a path ex-
traneous to ihe induction coil through which the discharge
or return current of the circuit is discharged at the close
of the ringing operation, thereby preventing the current
from acting upon the induction coil.

682,155. Electrolytic Apparatus for Extracting
Precious Metals. Charles P. Tatro and George

no. 682,006.

682,084. Electric Temperature Indicator. Frank L.

Jobsorv Richmond, Va. Application filed August
15. 1900.

A face plate has along its side edges two rearwardly
projecting strips or flanges. A glass mercury tube is ar-

ranged in the race plate and has terminal wire contacts

fused therein along the line of the mercury column and in

exposed relation thereto. Two series of resistances are

connected to the terminal contacts. The resistances are

composed of transverse wire bobbins wound upon pairs of

pins projecting rearwardly from tbe face plate. The re-

sistances and their connections are housed and protected
within the inclosure of the side strips or flanges.

682.088. FJeclrtc Furnace. Frcdrik A. Kjcllin, Gy-
ingc, Sweden. Application filed March 13, 1901.

An induction coil is arranged around a core of mag-
netic material and within an annular furnace chamber.
Tbe coll is connected to an alternutng-current generator
for the purpose of inducing currents into the chaige of the

annular chamber sufficient for the smelling of charge
therein.

682.089. Medicinal Electrode. Orville L. Leach,

Providence, R. I. Application filed June 6, 1901.

This device comprises a tubular conductor having a

gradually enlarged end; a tube of insulating material ex-

NO. 682,093. no. 682,101.

Delius, Seattle, Wash. Application filed Janu-
ary 15, 1901.

This device comprises a tub, a metallic pan in the bot-

tom thereof, mercury in the pan, a lid for the tub, a series
of carbons attached to and depending from the lid inside
of the tub and connected together to form an anode. An
agitator is vertically journaled in the lid and has screw
propeller-shaped blades located to revolve below the
carbons. One or more balance weights are connected
with tbe lid. Vertical guideways arc provided for the lid.

There are electric connections between the carbons and
one side of a battery and between the pan and mercury
and tbe other side of the battery.

Reissue.

11,930. Electric Arc Lamp. Daniel Higham, Win-
Ihrop Highlands, Mass., assignor to the General
Electric company of New York. Application

filed July 20, 1901. Original No. 675,599, dated

June 4, 1901.

A series coll and an auxiliary coil are provided. Means
are provided for causing the magnetomotive force of the
auxiliary coil to vary at a rate different from the rate of

variation of current in the arc.
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Electrical Exhibits at the Milwaukee
Industrial Exposition.

Each year for the last 20 years the Milwaukee
Industrial Exposition association has held an indus-

trial exhibition in Milwaukee, at which the products

and goods of the local merchants were exhibited.

'I his year the management decided to add something

that would be of a different and especially attractive

nature. To accomplish this end it was decided to

provide an electrical exhibit, which should be both

instructive and entertaining. Mr. Charles G. Arm-
strong, a well-known consulting engineer of Chi-

cago, was engaged to manage the electrical depart-

ment, and under his direction an electrical display

that gave the show an attractiveness and value

considerably surpassing all former efforts was ar-

ranged.

The Milwaukee Exposition building which has

served for so many shows, meetings, balls, etc., was
the scene of the exhibition, the show opening on

and ferns, lending a very pleasing effect to that

section of the hall.

Practically the entire northern half of the building

is given up to electrical exhibits. At the north end

is a grand stairway leading from the main floor to

the gallery above. On the landing of the stairway

halfway up, is placed a large figure, modeled in

staff and designed to represent a goddess of light.

It is the figure of a woman in heroic size, bearing

aloft a flambeau of incandescent lights, while the

crown on her head is also lighted by a number of

lamps. On the pedestal, outlined by incandescent

lamps, are the words "Presented by T. M. E. R. &
L. Co.," indicating the donor, the Milwaukee Electric

Railway and Light company.

At the right of the main entrance is located the

booth of the Stromberg-Carlson Telephone Manu-
facturing company of Chicago. This exhibit, shown
in Fig. 4 of the accompanying group illustration,

contains a complete exhibit of the apparatus of the

company. At the right of the booth is displayed a

generators, bells, transmitters. :ine signals,

spring jacks, etc. The exhibit was erected and 15

in charge of Paul M. Krahmer, traveling engineer

of the company.
Perhaps the most interesting feature of the expo-

sition from the point of view of the average -.

is a demonstration and display of high-frequency

apparatus by Mr. Arthur Vaughan Abbott of Chi-

cago. Mr. Abbott, until recently, was chief engi-

neer of the Chicago Telephone company and now
holds a position as consulting engineer of the Con-
solidated Telephone company of Cleveland. His in-

vestigations in high-frequency electrical phenomena
and lectures on electrical topics have made him
well known in the electrical field. The exposition

management at Milwaukee was fortunate in secur-

ing an exhibit by Mr. Abbott, who was dubbed by
the local Milwaukee press "the great juggler of

lightning and wizard of electricity."

Mr. Abbott displays his apparatus in a booth near

the center of the hall (Fig. 2), and that his demon-

Fig. 1. Milwaukee Etertric Company. A. Soree. Jr.. & Co. and Julius Andrae & Sons. Fig. 2. A. V. Abbott's Eiperimenial Booth.

Fig. 3. Western Electric and Cutler-Hammer Companies. Fig. 4. Stromberg-Carlson Telephone Manufacturing Company.

ELECTRICAL EXHIBITS AT THE MILWAUKEE INDUSTRIAL EXPOSITION.

September 7th and scheduled to extend to Sep-

tember 28th. The exterior of the building was
made attractive at night by about 1,500 16-candle-

power incandescent lamps, which were used to out-

line the form of the tower. At night a large electric

searchlight, placed on the gallery just above the

dome of the building, serves to advertise the elec-

trical attractions of the exposition.

Directly opposite the main entrance of the expo-

sition building is located an electric fountain, en-

closed by a semicircle of classic columns. The foun-

tain consists of four sheaves, with a central jet,

which can be forced up till it touches the temporary

canvas ceiling placed over the hall. The water jets

are supplied by an eight by eight-inch triplex Stil-

wcll-Bicrce pump, driven by a 15-horscpowcr, 220-

volt Western Electric motor, turning at 1,400 rev-

olutions a minute. Under each of the sheaves in the

basement is placed a parabolic arc projector, pro-
vided with a regulating gear. The changing in

color is effected by revolving circular disks fitted

with different-colored segments of glass, between
the arc lamps and the glass of the water jets above.

Regulating pressure valves, operated by hand, arc

used to vary the pressure of the water jets. The
basin of the fountain is surrounded by potted palms

100-line, central-energy, lamp-signal, double-super-

visory switchboard, operating telephones about the

building and several in the company's own booth.

25 in number. Another switchboard exhibited ' is a

roc-line, generator-call, ordinary drop board, which

operates five or six telephones in the booth. These

two switchboards are connected by trunk lines to

show that the central-energy and generator-call sys-

tems can be used together.

On the left side of the exhibit is placed the cen-

tral-energy equipment. This consists of a 20-ccll

storage battery, furnished by the Electric Storage

Battery company. The battery has a 65-amperc-

hour capacity at 40 volts. A 30-amperc, 2'i-horse-

power combination set of charging machines made
by Roth Bros, of Chicago is placed between the

battery and a marbleized-slate charging board, man-
ufactured by the Stromberg-Carlson company. A
200-capacity combined lightning-arrester and cross-

connecting boird is shown, through which all the

lines in the working exhibit arc run. About 15

different kinds of telephone instruments are exhib-

ited, including central-energy, party-line, toll-line.

portable and intercommunicating systems. The re-

mainder of the exhibit embodies a combination

telephone switchboard, lightning arresters, magnetos,

ns are popular and instructive is proven by
the large crowd of interested spectators that con-

tinually swarm about his exhibit. Practically all of
the apparatus displayed by Mr. Abbott is of his

own construction, which lends a special inter

the experiments. At the north end of the booth
is placed an X-ray apparatus operated by a mercury
interrupter, producing 30.000 alternations a minute.
The induction coil is wound with heavy wire and
produces a strong current—strong, that is. for this

class of apparatus. It gives a [2-inch spark and
a current strength of about one-twentieth of an am-
pere. A new German vacuum tube is ttscd. The
interrupter consists of a copper cylinder, motor-

n, and provided with 30 ed points or

jags, against which a stream of mercury plays. A
scope is arranged so that the spectator can

view the outline of the bones of his hand, while for

;\ small sum skiagraphs are taken and delivered in

nines. For the purpose of developing the

ives a small dark room is arranged at one
corner of the booth.

The second feature of Mr. Abbott's exhibit con-
1' a wireless-telegraph outfit. At the corner

of the booth, shown in the foreground of 1

is situated an oscillator, consisting of a six-inch
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induction coil, a telegraph key and three metal

spheres for obtaining the proper capacity. This ap-

paratus produces waves about eight inches in length,

which are received at two stations. One of these

stations is located at a high point about 200 feet

across the hall, and. as a telegraph receiver cannot

be heard by the spectators, a red lamp is used to

indicate the receiving of a signal. Ordinary fish-

poles' are used as masts. At the opposite end of

the counter is placed another receiving apparatus.

The coherers used are of Mr. Abbott's own make.

They are of the filing type, provided with a branch

tube, from which the amount of filings required in

the coherer can be regulated. Another part of the

display consists of apparatus to illustrate alternating-

current phenomena. A heavy solenoid receives a

15-ampere, 1 10-volt current, and with it the laws of

induction are explained. Different experiments are

made, among them the principle of the induction

motor by means of copper disks. The use of the

coil as a welding transformer is also demonstrated.

Demonstrations of the above apparatus are made

at different times throughout the day and every

evening Mr. Abbott makes a very interesting dis-

play of high-frequency phenomena. The current

used is received from the city lighting mains as

1 10-volt, 60-cycle, alternating current and trans-

formed by a special transformer to 50,000 volts.

It is then passed through a condenser and a large

induction coil immersed in oil. This coil has a

primary of eight turns and a secondary of 280

turns of bare wire. It produces a 30-inch spark

at 300,000 volts, with a frequency of 480,000 alter-

nations a second. It takes 10 kilowatts to operate

shaft and is especially designed in so far that in

in addition to the commutator a number of collector

rings are supplied, from which currents of different

phases can be taken. The weight of each of the

above armatures is approximately 12,000 pounds, and

the capacity of each, 400 kilowatts.

Other machines shown are a 150-light, constant-

current arc machine of the series type and a 75-

kilowatt, compound-wound, belted generator of the

same type as the 500-horsepower motor. In addi-

tion, complete lines of several types of motors are

exhibited. Two of the type N motors, a one-

horsepower and a 7%-horsepower, are exhibited

with the well-known back-gear attachment, for ob-

taining low speed from a high-speed motor. The
type G motor is also exhibited in sizes running from

one-thirty-sixth horsepower up to 15 horsepower.

Various switchboards and panel-boards to be used

in connection with both the constant-potential ma-

chines and constant-current arc-lighting machines,

are shown.

The lamp exhibit is very complete. It includes

an entire circuit of series alternating-current lamps,

with switchboard, regulator and a 28-kilowatt, oil-

type transformer, especially designed for this sys-

tem. The lamps are artistically arranged and cover

the' entire south end of the booth. Constant-po-

tential, alternating-current lamps are used for gen-

eral illumination. In connection with the series di-

rect-current, arc-lighting apparatus, there is exhib-

ited the company's differential enclosed-type lamp.

On ornamental standards in the forward part of the

booth a set of six lamps burns on a 500-volt, street-

railway circuit. These lamps are of the well-known

Copyright, 1901. by G. D. Brinckerhoff.

PRESIDENT M'KINLEY IN A TROLLEY CAR ON DAY OF ASSASSINATION (PAGE 183).

this apparatus. Another apparatus, self-contained

in one case, gives a 14-inch spark, with a frequency

of 650,000 alternations a second at a lower voltage

of about 200.000 volts. With this latter apparatus

Mr. Abbott performs many interesting and spectac-

ular experiments, such as lighting up vacuum tubes

and incandescent lamps by letting the current pass

through his body. Concentric rings of iron wire

with sparks passing between them are displayed and

an insulated sign bearing the word "Milwaukee"

is illuminated by flashes from the 50,000-voIt trans-

former. Mr. Abbott is ably assisted in his demon-

strations by M. A. Edson and Miss Emily Barnard.

The largest exhibit at the exposition is that of the

Western Electric company of Chicago, illustrated

in Fig. 3, which occupies, approximately, 2,600 square

feet of floor surface in the northeast corner of the

building. It comprises samples of nearly everything

known to the electrical industry.

One of the first things to attract the eye of the

visitor is a large electric sign which extends across

the entire 50-foot front of the exhibit. A line of

generators and motors is exhibited, which comprises

—:. manufactured by the company. No-

ticeable among these is a 500-horsepower motor

which stands immediately in the foreground of the

exhibit, together with two special armatures, one

lined with double winding and

double commutator. The type of machine using this

armature has become very popular on the three-wire

system, requiring but one field frame and one en-

gine, which the two complete generators

and two engines, ordinarily used on this system.

The other armature is shown mounted upon its

differential type. Another standard directly oppo-

site is equipped with various types of 220-volt mul-

tiple lamps and also contains two of the differential

type, burning two in series on this circuit. These

lamps are similar to the street-railway-circuit type.

Another standard contains different types of 1 10-

volt, multiple lamps, which present a very neat

appearance and are equipped with various styles of

inner and outer globes, shades, etc.

The entire north wall of the exhibit is covered

with electrical supplies, including the well-known

Sunbeam lamp. These supplies are arranged in

various figures upon the wall, the whole presenting

a neat and symmetrical appearance. A popular fea-

ture of Lhe exhibit comprises a complete line of

Columbia graphophones, which are kept constantly

in operation. A novel scheme is employed to point

out the features of the exhibit, in the shape of de-

scriptions on the graphophone, these descriptive rec-

ords being interspersed with the entertaining rec-

ords.

The various apparatus in the exhibit arc arranged

in such a manner as to produce the best effect, the

exhibit as a whole being very creditable. In ad-

dition to the main exhibit, a number of motors

which arc used throughout the exposition for oper-

ating the various machinery in connection with other

exhibit! were installed by the Western Electric com-

pany. The entire exhibit was designed and installed

by O. T. Knight of the Chicago office, with the

assistance of Harry Byrne of the Milwaukee office,

H. A. Hoagland and J. H. Allen of the Chicago

office.

Adjoining the Western Electric exhibit is the

booth of the Cutler-Hammer company of Milwaukee,
showing a complete line of rheostats and current-

regulating devices. An automatic starting device

for operating a pump so as to keep a constant pres-

sure on a water reservoir for hotels, flats, etc., is

shown in operation. A 7%-horsepower, 220-volt

crane controller is exhibited, as well as a ventilating

fan controlled by a speed regulator. The rest of
the exhibit includes a partial line of the company's
apparatus and comprises rheostats, speed controllers,

organ and elevator controllers, press regulators, cir-

cuit-breakers, resistances in different stages of con-
struction, a new drum-type crane controller and a
100-horsepower automatic starting controller. C. H.
Miller and Clark Henderson are in charge of the

exhibit.

In Fig. 1 is illustrated the northwest corner of the
exhibit hall, the first exhibit on the left being that

of the Milwaukee Electric company of Milwaukee.
This company shows direct-current motors ranging
from 2% to 200 horsepower in size, and a line of
multipolar generators up to 100 kilowatts. An op-
erative exhibit consists of a generator, direct-con-
nected to an upright automatic engine. Motors
manufactured by the Browning Manufacturing com-
pany, ranging from one-twelfth to five horse-
power in size, of both the enclosed and semi-en-
closed types, are exhibited. A one-fourth-horse-
power polishing lathe is displayed, as well as arma-
tures, coils, mica, commutator bars, etc. In one
corner of the booth is exhibited a white-marble
switchboard made by George F. Rohn of Milwaukee.
W. H. Perry, local Milwaukee agent for the Mil-
waukee Electric company, is in charge of the ex-
hibit.

The exhibit of Julius Andrae & Sons of Milwau-
kee is seen at the right of Fig. 1. The main fea-

ture of this exhibit consists of a handsomely de-
signed three-panel white-marble switchboard, made
for the Kroeger Bros, company of Milwaukee. It

has two feeder panels and one generator panel, and
was designed for a lighting board. The board is

equipped with I-T-E circuit-breakers and Crouse-
Hinds switches. In the way of telephone appa-
ratus the firm exhibits a 100-drop, self-restoring,

flashlight, country-exchange switchboard, a full line

of telephone instruments of its own and Ericsson
make, a Sprague-Lundell dynamo, motor-generators,
batteries, and a very complete line of electrical sup-
plies and specialties. The booth is lighted by four
G I. no-volt direct-current lamps and by an elec-

tric sign in front. A. H. Kummer is in charge of
the exhibit.

Between the Andrae and Milwaukee Electric

company's exhibits, as seen in Fig. 1, is a display

of apparatus by A. Sorge, Jr., & Co. of Chicago.
This exhibit includes a Sorge chemical feed-water
purifying system, together with Cochrane steam and
oil separators and Flinn steam traps. This feed-

water system is a comparatively new one and has
never been exhibited before. The design of the

system is based upon the well-known chemical fact

that the scale-making properties contained in water
cannot exist at a temperature of 200 degrees Fah-
renheit, if carbonate of soda is fed into the water.

The Sorge system is in successful operation in

many places, and it is said that the average cost of

purification does not exceed one cent for every

1,000 gallons of water purified.

The Philip Gross Hardware company makes an
interesting display of electric cooking and heating

appliances of the Simplex Electrical company's
manufacture. The exhibit includes hot plates, cake

griddles, flat irons, ovens, plate warmers, curling-

iron heaters, coffee urns, chafing dishes, soldering

irons, heating pads, etc. Practical demonstrations

are made of electric cooking.

An electric-sign exhibit is made by Edward Eckl

of Milwaukee. It includes nearly a dozen signs, all

of them being controlled by an original Reynolds
flasher.

The Manville Covering company of Milwaukee
displays a complete line of asbestos roofing, cov-

ering, household goods, packing, paint, etc., and

also a line of mineral wool and hair insulation.

This company is western representative of the H. W.
Johns company and shows a good display of that

concern's line materials, fuses, etc.

At the south end of the hall is displayed an

ordinary row boat equipped with a submerged boat

propeller made by the Submerged Electric Motor
company of Menomonie, Wis. The motor propeller

shown is of about one-fifth horsepower and is

said to be able to carry an ordinary boat at the

rate of about four miles an hour for about five

hours. The motor is entirely submerged in the

water and is said to be the only motor designed

that operates successfully with water in contact

with its parts. It has two speeds in either direc-

tion and is adjustable vertically. A battery of four
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cells supplies the driving current of eight volts at

18 amperes.

Several of the commercial exhibits in different

parts of the hall arc driven by electric motors, and

electric lighting is used for displays by many of the

exhibitors. The building itself is lighted by arc

lamps in and under the gallery, while along cither

side and across the ends arc placed classic columns

surmounted by rings of incandescent lamps. In all

about 2,500 incandescents are used in the interior

of the building. The current for the direct and

alternating-current circuits and the 500-volt street-

railway circuit are all supplied by the Milwaukee

Electric Railway and Light company. Considerable

credit is due to Mr. A. C. Gas, the architect of the

exposition, who designed the artistic and lighting

features and who, with Mr. Armstrong, helped to

make the electrical features of the exposition a

success.

President McKinley in a Trolley Car on
Day of Assassination.

All the incidents of the movements of the presi-

dential party on the day of the shooting of Mr.

McKinley possess a melancholy interest to a be-

reaved people. It will be remembered that on that

fateful September 6th the president and several

members of his party, with the exception of Mrs.

McKinley, made a trip to Niagara Falls to enjoy

the scenery. This excursion was taken on the fore-

noon of that day, the president taking luncheon at

the Falls and returning to Buffalo early in the

afternoon to please the people at the exposition by

a public reception and also to see something of the

Association of Edison Illuminating
Companies.

The seventeenth annual meeting (twenty-second
convention) of the Association of Edison Illuminat-
ing companies was held in the New York state

building, on the grounds of the Pan-American Ex-
position, Buffalo, September 10th, nth and 12th.

President John W. Licb, Jr., of New York, presided.

Following is a list, in alphabetical order, of the

names of the delegates who were present

:

W. S. Andrews. General Electric company, Schenec-
tady, N. Y.; William 11. Atklua. general superintendent,
Edison Electric Illuminating company, Boston; Iso ic l.

Baker, mechanical Huperlntendeut. Lynn xlmpH, Gen-
eral Electric company, Lynn; M. V. BiiHsett, electrical
engineer, General Electric company, Lynn; Ernest J.
I'.rrlilrl, l-|< ; | |1 ,

» ] fllgllll'lT, Toledo ItU.lWJiy l-Hll Llglll

company, Toledo, Ohio, John II. Bl.ssell, director, Edison
Illuminating company, Detroit, Mich.; W. Bloxhum, chief
engineer, Edison Illuminating company, Atlanta, Ga,;
G. W. Brine, secretary, Edison Illuminating company.
At la lit a, Ga.; Byron 1. Burt, secretary and superin-
tendent, Chattunoogu Light and Power company, Chat-
tanooga, Tenn. ; Oliver J. Busbnell, superintendent muter
department, Chicago Edison company, Chicago; Robert
A. Carter, New York Edison company, New York;
William Chandler, vice-president and secretary, Edison
Sault Electric company, Sault Ste. Marie. Mich.; Wallace
S. Clark, engineer of wire and cable department, Gen-
eral Electric company, Schenectady; Prank P. Cox,
General Electric company, New York; Ernest II. Davis,
treasurer and manager, Edison Electric company, Wlll-
lamsport, Pa.; Henry W. Darling, vice-president, Edison
Electric Light company, Des Moines, Iowa; Henry L.
Doherty, St. Paul Edison company, St. Paul, Minn.;
Alex Dow, general manager, Edison Illuminating com-
pany, Detroit. Mich.; J. F. Dusman, general manager,
Edison Electric Light company, York, Pa.; H. T. Edgar,
manager, Edison Electric Illuminating company, Brock-
ton, Mass.; H. M. Edwards, New York Edison company,
New Y'ork; William C. L. Eglln. electrical engineer,
Edison Electric Light company, Philadelphia, Pa.; w. H.
Emmett. General Electric company, Schenectady, N. Y.;
J. P. Felton, supply department, General Electric com-
pany, Schenectady, N. Y.; Louis A. Ferguson, general
superintendent, Chicago Edison company, Chicago: A. W.
Field, secretary and manager, Columbus Edison Electric

delphli tmpanr, Philadelphia; b/iiilel McCoy,

Mich.; 1 U '

ti. i»\,

Light and f
small motor clep in meat, 1

Philadelphia, Pa.; < C.
. aluflpolls Light ind P

•a*-

I.: a. u. J' City Kle
pony, '

rector, E<ll won 1 1 him mat log compan* 1

It. Price, treaaorer. Edl
Bedford, Man. ; George A. Redman,
tendent, Rochester Gs and Electric
N. Y.; Ctiivln W. Rice, engineer, meter
department, New York 1 York;
1

'. B. Sodgei managi
company, 'I lltin, phlo; A. L. Kohrer. Gene

l

company, Schenectady, N. Y.; Paulding 1 oote Sellers,
engineer, Buffalo General Electric company, Buffalo.
N. Y.; Clayton n. Sharp, test officer, lao

1

rcan, New York; Charles P. Btelnmetz, Gene
v.y, Schenectady, N. ^

. ; George R. Stetson,
ni, Edison Electric Light company. New B
Lather Htlerlnger. stockholder, Chicago Edison

company, New York; B, K. Sunny, western mai
General Elf' trie company, Chicago; Frederick
director. Edison Llgbl company, New Bedford, Mass;
<:. L, Thompson, manager, supply department. General
Electric company, Philadelphia. Pa.; Philip Torchlo,
New York Edison company. New York: Halhlas K.
Turner, assistant superintendent, Clereland Eh-ctric II-

lumlnatlng company, Cleveland, Ohio; V. G. Vanghen,
meter department, General Electric company, Scbenec-
tady, N. V. ; Arthur I'. Walker, mperlntenclent, Edison
Light company, Grand Rapids, Mich.; L. G. White.
superintendent electrical department, Columbus Edison
company. Colnmbns, Ohio; Francis W. WIllcox, lamp
department. General Electric company. Harrison, N. J.:
Arthur Williams, general Inspector, New York Edison
company. New York.

President Lieb delivered an interesting address,
which embraced a resume of the minutes of the past
conventions of the associations, giving in this way
a history of the progress of the association. The
following-named new members were elected: Chat-
tanooga Light and Power company, Chattanooga,
Tenn.; Edison Electric Illuminating company, Hazle-
ton, Pa.; Citizens' General Electric company, Louis-
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exhibition himself if possible. It was in following

out this benevolent design, as everybody knows,

that the chief magistrate fell a victim to a pre-

arranged and treacherous murder.

One of the features planned for the president's

entertainment in the Niagara Falls region on this

eventful day was a ride over the famous "Gorge"
electric railway, which runs almost at the water's

edge along the seething rapids of the Niagara River

between Niagara Falls and Lewiston. The trip

was made in safety, and the president enjoyed it.

On the return from Lewiston Mr. McKinley, with

his well-known amiability, consented that the pri-

vate car in which he was should be stopped long

enough to comply with the request of an enterpris-

ing photographer. The picture which the Western
Electrician is enabled to reproduce on page 182 was
the result. This photograph was made about four

hours before the shooting on the exposition grounds
and is possibly the last picture made of President

McKinley in health. It possesses a peculiar inter-

est from this fact and also, to electrical men in

particular, from the further circumstance that it

shows the beloved president in an electric-railway

car and on a line so well known as the one which
skirts the Whirlpool Rapids.

The president is shown in the center of the car,

leaning forward from his chair that the purpose of

the photographer might be better served. His face

bears the benevolent expression that was the true

reflex of a kindly heart—a heart, alas I so soon to

cease to beat.

George H. Casey and others have applied for a
franchise for an electric-light system at Bulte, Mont.
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Light company, Columbus. Ohio; E. B. Flack, Tiffin

Edison Illuminating company, Tiffin, Ohio; W. W. Free-
man, secretary, Edison Electric Illuminating company,
Brooklyn, N. Y. ; E. E. Gilbert, General Electric com-
pany, Schenectady, N. Y.; John F. Gilchrist, Chicago
Edison company, Chicago; H. J. Gllle, general superin-
tendent, Edison Electric Light and Bower company,
St. Paul. Minn.; George Ross Green, engineer meter de-
partment, Edison Electric Illuminating company, Phila-
delphia, Pa. ; Edgar B. Greene, superintendent, Edison
Electric Illuminating company. Altoonn, Pa.; Robert
Sever Hale, consulting engineer, Edison Electric Illumin-
ating company, Boston, Mass.; Caryl D. Hnskins, Gen-
eral Electric company, Schenectady, N. Y.; H. W. Iilll-

man, General Electric company. Schenectady . N. Y.;
John W. Howell, engineer, lamp works. General Electric
company, Harrison, N. J.; Wilson S. Howell, manager,
lamp-testing bureau, New York; Charles T. Hughes.
General Electric company, Schenectady; Arthur T. Hunt,
Edison Illuminating company, Detroit, Mich.; D. L.
Huntington, secretary and general mauager, Washington
Water Power company, Spokane. Wash.; Charles It.

Huntley, Buffalo General Electric company. Buffalo,
N. \\; George K. Hutchlns. contract agent. United Elec-
tric Light and Power company, Baltimore, Md.; Samuel
lusull, Chicago Edison company, Chicago; Joseph D,
Israel, secretary, Edison Electric Light company, Phila-
delphia; Walter Howard Johnson, president, Edison
Electric Light eoiiipiiny, Philadelphia; A. E. Ken nelly.

representing Thomas A. Edison. Philadelphia ; Fred M.
Kimball, manager small-motor sales, General Electric
company, Boston. Mass.; Henry D. Kimball, superin-
tendent! distribution department, Edison Electric 1 inm n-

atlng company. Post mi. Maws. : A. s. Knight, auditor,
Edison E lee trie Illuminating company. Best en, Mass.;
A. P. Lnthrop, vice-president and general manager, Edi-
son Electric Light and Power company, St. Pant, Minn.;
J. W. Lieb, Jr., third vice -president and associate gen-
eral manager, New York Edison company. New Y'ork;
Paul l.eipue, Trenton Edison company, Trenton. N. .1.:

A. W. Leonard, superintendent, Edison Electric Illumin-
ating company, Brockton, Mass ; j. k. Lovejoy, manager
lighting, railway and supply departments, General I let

trie company. Schenect my. N. Y. : George P Maimer.
manager, Newport Illuminating company, Newport, ft, 1 :

James t. Maxwell, general spent, Edison Electric Light
com puny, Philadelphia : E. II. Mull In. Geneial Electric
company. New York; Tlromas E. Murray, general man-
ager, New York Edison company. New York : A lick G.
Ma> 'Andrew, Edison lamp v\ orks, General Electric com-
pany, Newark. N. J. ; It. 11. MaeMmlan. vice-president
ami general manager. Edlsnu Electric Light company.
Des Moines, Iowa; Joseph B. McCnll, president. Phlla-

ville, Ky. ; Cumberland Electric Light and Power
company, Nashville, Tenn.; Norristown Electric
Light and Power company, Norristown, Pa. ; Pe-
oria General Electric company, Peoria, 111. ; Sacra-
mento Electric, Gas and Railway company. Sacra-
mento, Cal. ; Trenton Light and Power company,
Trenton, N. J.
Reports were presented from the committees on

lamps, automobiles and switch standardization, and
by Dr. Kennelly on the Edison storage cell, but
were not made public.

Papers were read as follows: "The Evolution of
Exposition Lighting," Luther Stieringer (presented
in this issue of the Western Electrician) : "Timely
Lamp Topics," Francis YV. Willcox; "Spherical Can-
dlepower of Incandescent Lamps." Clayton H.
Sharp ; "Notes on a European Trip," Louis A. Fer-
guson; "A Short European Visit," Arthur Williams:
"Selection of an Insulated Cable," Wallace S. Clark;
"Competition with Isolated Plants," John F. Gil-

"Modern Electric-light Accounting," A. S.

Knight; "Economy of the 220-volt, Three
tern." Philip Torchio: "Progress in Electric Switch
Design," Caryl D. Haskins.
New officers were elected as follows: President.

Louis A. Ferguson. Chic president, A. W.
Field. Columbus. Ohio; treasurer. Alex Dow. De-
troit, Mich.: secretary. Walter H. Johnson. Phila-
delphia; assistant secretary. Wilson S. Howell. New
York: executive committee, Louis A. Ferg
(chairman) of Chicago, Charles L. Edgar oi Boston.
John W. Licb. Jr.. ol New York. W. C L, Eg
Philadelphia, Thomas E. Murray of New

tel Instill of I nd A. W. Field.

Dow and Walter H. Johnson, ex officio.

The association provided luncheon at the meeting
each day. and also furnished the delegates

with special cars for the "Goi down the
Canadian and up the American side, with dinner at

the International Hotel. Niagara Fails, and a view
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of the Rapids, illuminated by searchlights. The

visit to the Falls took place on Wednesday after-

noon and evening. The group photograph herewith

reproduced was taken at Niagara Falls.

On Thursday evening the delegates were the

guests of the Buffalo General Electric company at

Alt Niirnberg, on the exposition grounds, where a

banquet was served to the ladies and gentlemen.

The occasion was enjoyed by all, and remarks were

made by Messrs. Huntley, acting as toastmaster,

Lieb, Ferguson, Stetson, McCall, Charles R. Price,

Dow and Charles W. Price.

The place for the next meeting will be decided by

the executive committee.

The New President.

In selecting Mr. Louis A. Ferguson, general su-

perintendent of the Chicago Edison company, as its

president, the association has made a worthy choice,

as Mr. Ferguson is one of the most progressive and

best equipped of the central-station men of the coun-

try, although still young in years. Mr. Ferguson's

practical experience as an operator has been gained

with the Chicago Edison company entirely, and, next

to President Samuel Insull, he has probably con-

tributed more to the remarkable success of that great

company than any other man. A keen student, a

careful engineer, and a practical man of affairs. Mr.

Ferguson, at the age of 34, has already made himself

an authority in his chosen profession, and, with his

record and his years, his future is still bright with

promise.

Born in Dorchester, Mass., on August, 19, 1867,

the new president of the Edison association was

educated in the Boston public schools, graduating

from the Dorchester High School in 1884. He then

entered the Massachusetts Institute of Technology,

graduating from _ that institution in 188S, with the

degree of bachelor of science in the department of

electrical engineering. His thesis work consisted

in experiments to determine "The Law of Relation

Between Candlepower and Current, Voltage and

Energy Consumed in Incandescent Lamps." At that

LOUIS A. FERGUSON, PRESIDENT OF EDISON ASSOCIATION.

time the plans of the Chicago Edison company were
in the formative stage, and Mr. Ferguson, whose
work at the "Tech" had attracted attention, was of-

fered and accepted a position with the company a

month or so after his graduation. Shortly afterward

the young man became electrician of the underground
department, and thereafter his advancement was
slea/Jy and rapid. He was made electrical engineer

of the company in 1850, and in 1893 was given charge

of the company's contracting business also. On
June 1, 1897, he was advanced to the position of

general superintendent, which he now holds, having

in charge the operating, construction and contract-

ing business of the company.
!.r:s made valuable contributions to

electrical literature before the societies, in the col-

umns of the Western Electrician and other technical

journals and as a college lecturer. A mere cnumcra-
articlcs, papers and lectures

irmidablc list. He is a member of

the Union i. rchants', Chicago Athleti

hitcctural ago and is also

: t of the National Electric Light

ly recent work of his

that h; the planning of the

the Chicago Edi-

Mr. Fergu
resting family in

Evans;
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Firing Torpedoes.

Torpedoes are launched, as a rule, from tubes

which are very much in the nature of a gun, the

torpedo being ejected either by air pressure or a

small charge of powder in the rear of the tube.

The torpedo, as it leaves the tube, has its air lever

thrown back by a projection against which the lever

strikes as the torpedo passes; this admits air to

the engine, but not at full pressure. There is a

second lever, known as the "water tripper," and it

is not until this is thrown back by the friction of

the water that the engines are working at full speed

;

thus the sudden strain that would be brought upon

them by the rapidly revolving screws being plunged

into the water is avoided. 'ihe screws are only

revolving at a very moderate speed during the in-

terval between leaving the tube and entering the

water.
1 lie torpedo is fired by electricity from the conning

tower, where the director, which bears the same

relation to a torpedo tube that the sights do to a

gun, is placed.

the director consists of a graduated arc upon

which moves an arm pivoted at the center of the

arc. itns arm represents me torpeao ttiDe in minia-

ture, and is aimed at me oDject, its position eitner

betore or abatt tne beam being passed Dy telepnone

or speaking tube down to tne torpedo tube, winch

is laid accordingly by the crew attending it.

Now, in oirccung the course ot a torpedo, the

speed and direction ot the enemy must be taken

into account, and allowance must be made accord-

ingly, thus, if the enemy is passing at the rate

01 10 knots on a course parallel to mat of the at-

tacking snip, which is going, say, at the rate of five

knots in I110 opposite uuecuori, it is odvious tnat

tne combination ot speeus will make the enemy's

apparent rate of appruacn greater tnan it reany is,

lor ner motion in relation to tne attacking snip will

be 15 knots, in gunnery this apparent speed becomes

real, because tne projectile in its course tnrough

the air, retaining practically all of the lateral mo-
tion 11 derived irom tne snip, still approaches its

target laterally at the rate of five knots, whereas in

the case ot the torpedo moving through a much
denser medium, the lateral motion is lost almost

directly it enters the water, consequently only tne

enemy s speed must be taken into account. Sup-

pose, then, mat tne torpedo is set to go at the rate

ot 20 knots, us speed uemg douDie that of the ene-

my s ship, in oruer to score a nit, the torpedo must

be directed to the point to whicn the enemy will

have advanced when tne torpedo has covered the

distance between the two courses.

the present case is a simple one, and involves the

solution of a right-angled triangle in which the two

containing sides are respectively represented by the

course ot the enemy and the direction of the torpedo

;

these two directions will be represented in length

by a proportion of 10 to 20, which gives us an angle

of 30" between the hypotenuse and the torpedo's

course, Ihus, when tne enemy bears 30" before the

beam, in order to score a hit, the torpedo must be

fired directly on the beam. Where the courses are

not parallel, however, the case becomes more com-

plicated, and the triangle ceases to be right-angled.

For the purpose of quickly solving such a tri-

angle, the director is designed. This instrument

consists cf three sliding bars, upon one of which the

enemy's speed is represented by a graduated scale,

'ihe second bar is graduated to represent the speed

of the torpedo, and the relations of one to the other

are made by sliding out a bar upon which sighting

pieces are fixed, and which takes the place of our

original hypotenuse. These bars are pivoted freely

upon one another, and that which represents the

hypotenuse can be extended at will. In this manner

a triangle is formed, the nature of which is deter-

mined by placing the enemy's bar in a direction

identical with his actual course, and the torpedo bar

in the position from which it is intended to fire

the torpedo; the sights upon the third bar will then

show the line which the enemy must cross at the

instant of firing.
.

The director is placed in the conning tower, and

therefore the operator is at some distance from the

tube he is working; consequently the use of elec-

tricity becomes the most effective means of discharg-

ing the torpedo at the instant when the sights indi-

cate that the right position has been attained.

If the torpedo is to be fired by air pressure, uppn

the key being pressed an air valve is thrown open,

which admits a large volume of air at high pressure

into the chamber of the tube to the rear of the tor-

pedo. The accompanying diagram shows how this

is effected. (F) is the firing key, which, completing

the circuit from the battery (A) to earth, excites

the electromagnet (M), and thus, attracting the soft-

iron armature (C), releases a spherical weight (W).
This weight is attached by an arm to the rod (R R),

and, falling outward, causes this rod to revolve in

its bearings, carrying with it a cam (not shown
in the cut;, which, striking against the valve, de-

< -, it and so admits the air which discharges

the torpedo. (G) is a 1,000-ohm galvanometer,

which may be switched into the circuit just before

firing, in order to ascertain that all the connections

are in working order, and that the circuit is com-
plete; its high resistance obviates the possibility of

accidentally firing the tube while testing the circuit.

When using powder impulse instead of air,, exactly

the same action takes place, but the air being turned
off, no result follows the opening of the valve. In

this case the weight, in falling, makes contact in a
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second and quite independent circuit, which ignites

the charge by means of a fuse.

In order to trace this second circuit, one must
imagine the weight to have fallen, when contact
will have been made between the groups of contact
pieces (K). The circuit may be traced from each
pole of the battery (B) to earth.

Starting from the negative pole, one comes to the
first contact, which is found by the piece on the
rod bridging the space between the two right-hand
lower contacts. This completes the circuit to (J),
which is a small junction box. From (J) the cur-
rent passes into a flexible lead, which is brought
through (Z), the cartridge chamber, to the fuse;
crossing the platinum bridge of the fuse, it goes to

earth in the cartridge case, which, being made of
brass, is in metallic contact with the tube. From
the positive pole the current passing the left-hand
contact group goes to earth in the tube again.

A torpedo is discharged from very near the water-
-line, and therefore it is necessary to have large tor-

pedo ports in order to prevent water entering the

tube in rough weather. If, by some mischance, this

FIRING TORPEDOES.

port were forgotten in war time, and the torpedo
were fired, the consequences would be most dis-

astrous; in fact, the torpedo would probably explode
in the tube and blow it to pieces, disabling the ship

instantly. To avoid this, means must be provided
which make it impossible to fire with the port shut,

or even uniess the port is fully open, and this will

be effected by making it impossible for the weight
to fall when the port is in any position other than
wide open.

'ihe rod (RR), therefore terminates in a clutch,

which fits into a bar capable of becoming disengaged
by levers, which move with the port as it opens,

and upon the order, "Stand by," the torpedo tube's

crew, lifting the port with tackles, throws the clutch

out of gear, leaving (RR) free to revolve in its

bearings with the dropping of the weight (W).
The rear end of the tube is fitted with a hinged

water-tight door, closed with butterfly nuts after

the torpedo has been inserted. If powder impulse

is to be used, a cap is screwed off its place in the

center, and the cartridge chamber (Z) is substituted

;

the flexible lead is then joined up to the junction

box (J), and the word "Ready" is passed up to the

conning tower.
The foregoing facts are taken from the London

Electrical Review.

Roentgen Society of the United States.

The second annual meeting of the Roentgen So-
ciety of the United States was held in the rooms
of the University of Buffalo on September 10th and
nth. The attendance greatly exceeded the expecta-
tions of the officers of the society, the largest num-
ber of visitors coming from Illinois.

Dr. Heber Roberts of St. Louis, president of the

society, called the meeting to order and a long,

though interesting, programme was begun. The new
officers elected for the coining year were as follows

:

President, Dr. G. P. Girdwood of Montreal; secre-

tary, Dr. Bellet; treasurer, Dr. E. A. Florentine,

Saginaw, Mich. The new executive committee con-

sists of Dr. Johnson of Rochester, N. Y., Dr. Weston
Price of Cleveland, Ohio, and Dr. Marsh of Troy,

N. Y. This committee has the power to appoint the

five vice-presidents of the society.

The organization was reported to be in a most
satisfactory condition, having more than doubled its

membership since the last meeting. The treasurer's

report was particularly pleasing to the members, as

it showed a large fund on hand. At the conclusion

of the meeting the members enjoyed a trip to Niag-

ara Falls. Among the papers read at the meeting
were the following-named: "The Diagnostic Value
of the Roentgen Rays with Special Reference to

Their Application in Medico-legal Cases," by Dr.

Mihran K. Kassabian, Philadelphia, Pa.; "X-ray
Work in Great Britain," by Dr. G. P. Girdwood,
Montreal, Canada; "Researches in the Direction of

Obtaining Shadowgraphs of the Muscles and Liga-

ments of the Body," by H. Westbury, Harrison,

N. J. ; "Investigation of X-ray Problems," by Vir-

gilio Machado, Lisbon, Portugal; "Use of the X-ray

as a Therapeutic Agent," by Dr. H. P. Pratt, Chi-

cago; "X-rays, an Absolute Necessity, in Dental

Surgery," by Dr. Frank Austin Roy, New York
city; "The X-ray Tube," by Dr. Emil H. Grubbc,

Chicago; "Development in Crookes Tubes in 1001,"

by H. Westbury, Harrison, N. J.; "X-ray Machin-

ery," by W. C. Ftichs, Chicago; "The Relative Effi-

ciency of X-ray Generators," by Dr. W. A. Price,

Cleveland, Ohio.
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New York Street Railway Association.

'I lie nineteenth annual convention of the Street

Railway Association of the State of New York was

held in Rochester on September loth and nth. The
sessions were held in Fitzhugh Hall, the whole floor

space of which was occupied by a fine exhibit of

appliances used in street-railway operation. Nearly

200 delegates and visitors were in attendance at the

opening session, which was held in the gallery of

the hall.

The convention was opened by the president of

the association, G. Tracy Rogers, president of the

Binghamtou Railroad company, and about the first

action taken was the adoption of resolutions of

sympathy for President McKinley. Mr. Rogers de-

livered his annual address, giving a general review

New York city; \V. Caryl Ely, Buffalo Traction
company; T. J. Nicholl, Rochi Railway company.
and Jacob L. Great singer, Brooklyn Rapid Transit
1

1 impany.

Walla Walla Hydro-electric Plant.

In the generating station of the Walla Walla
( Wash.) Gas and Electric company is installed the

new bydro-elcctric plant illustrated herewith. The
plant was put in operation in May last, and up to

the present time has given 24-hour service without
interruption. The water is conducted from a near-by

si ream, through a wooden-stave pipe line, 5,600 feet

long and four feet in internal diameter. The water-

wheel is 27 inches in diameter and is operated under
a head of 90 feet. It is direct-connected, by a Hill

FIG. I. WALLA WALLA HYDRO-ELECTRIC PLANT.

of the year's progress in street-railway affairs, es-

pecial mention being made to the great activity

shown in construction work in New York state.

He said that the state board of railroad commission-

ers now has before it for consideration many propo-

sitions for long interurban lines, among which are

the applications of the Rochester and Eastern Rapid
Railway company to build from Rochester through
Canandaigua to Geneva ; the Lyons and Sodus Bay
electric railroad, to build from Lyons to Sodus Bay
on Lake Ontario ; the New York and Port Chester
Railroad company, to build from the end of the

underground tunnel in New York, at about One-
hundred-and-twenty-ninth street and Third avenue,
through Mount Vernon and Port Chester to the state

line of Connecticut.
Among other things, Mr. Rogers said : "The mod-

ern street railway is no longer a tramway. It in-

stalls the heaviest trucks, employs large and com-
modious cars and runs them into the country upon
well-ballasted and thoroughly constructed tracks, in

many instances, on its own right-of-way, and in

many cases at nearly as high speed as the steam
roads. The modern interurban road should be well

equipped, and where the traffic will allow, double-

tracked on its own right-of-way, at as near a mini-

mum grade as possible. In many instances these

features have been recognized by the trolley roads,

and much of the work now under way and contem-

plated is equal to first-class steam-railroad construc-

tion."

It was found impossible to crowd the reading of

the papers and their discussion into the morning
hours, so a session was held in the afternoon, which
lasted until five o'clock. Among the papers given

was one by C. E. Roehl, electrical engineer of the

Brooklyn Rapid Transit company, who took for his

subject, "Storage Batteries.'
1

Charles H. Barnes,

electrical expert for the State Railroad Commission,
read a paper on "Brakes for Electric Cars." Some
of the other papers read were: "The Use of Series

Boosters in Connection with Street Railroads." by
William J. Davis, Jr., General Electric company.
Schenectady; and "Third-rail Interurban Railways,"

by Maurice Hoopes, electrical engineer for J. G.

White & Co., New York. In the evening a banquet

was given at Ontario Beach and was attended by

about 200 persons.

At the session held on Wednesday morning sev-

eral papers were read and discussed. The following

papers were read by title and ordered printed Iw tin-

convention for distribution among its members

:

"Steam-railway Crossings," by T. J. Nicholl of

Rochester : "The Rochester Transportation System."
by C. A. Ingle of Rochester : "General Track Con-
struction," by E. H. Packe of Brooklvn. The asso-

ciation adjourned after electing the following-named

officers and selecting Caldwell on Lake George as

the convention place for nexl year: President,

G. Tracy Rogers of Binghamton ; first vice-presi-

dent. K J. Cnnnette of Syracuse; second vice-

president, Addison B. Colvin of Glens Falls:

secretary-treasurer, Henry A. Robinson. New York
city. The executive committee was made up of H.
IT. Vrceland, Metropolitan Street Railway company,

friction clutch, to a 300-kilowatt, monocyclic gen-
erator. The wheel is a McCormick turbine, built

by the S. Morgan Smith company of York, Pa.,

which furnished the hydraulic equipment. The elec-

trical installation was made by the General Electric

company.
Fig. I well shows the general arrangement of the

power machinery. The generator is of the revolv-

ingsfield type and is operated at 450 revolutions per
minute. The end thrust of the wheel is taken care

of by fignum-vitas steps, one set in the wheel case

and the other in the discharge pipe. The wheel is

fitted with a Replogle relay governor, as better shown
in Fig. 2. At the left end of the driving shaft will

be seen a wide-faced pulley which is connected to

the generator by a friction clutch. This is to pro-

vide connection for a 400-horsepower Thomas &
Brumagin rotary steam engine, which is not shown
in the illustration. The engine is installed only as

auxiliary, to be used in case of accident to the water-

power.

The switchboard (not shown) is of blue Vermont
marble. The panel is two by 30 by 00 inches,

mounted on a marble sub-base and supported by

an angle-iron frame. The fittings are of oxidized

brass, and the instruments consist of one potential

indicator, one current ammeter, one direct-current

ammeter, one electrostatic ground detector, two rhe-

ostat handwheels, one triple-pole, double-throw, oil-

break switch and one double-pole, double-throw ex-

citer switch. Back of the board are mounted fuse

blocks (on marble base) potential transformer, cur-

rent transformer and graphite resistance. The ex-

citer is a four-pole, 12%-kilowatt, 125-volt, direct-

current dynamo, belt-driven from generator shaft.

The plant is situated five miles* from the center

of distribution and generates current at 6.600 volts.

The transmission lines consist of two No. B. & S.

bare copper and one No. 8 B. & S. teaser wire, car-

ried on glass insulators. At a sub-station the cur-

rent is reduced from 6.600 to 2.080 volts by two
100-kiIowatt, step-down transformers. At 2.080 volts

distribution is made throughout the city to trans-

formers, reducing to commercial voltage. There are

also two 50-kilowatt teaser transformers for motor
work and two constant-current transformers of com-
bined capacity of 100 lights to supply street and

commercial arcs of the series enclosed type.

The consulting engineer for the entire installation

was P, L, Huntington of Spokane, Wash.

Leigh Clark. John Franklin. Herbert Williams ->i

I'd Paso. Texas, and Owen D. Young and Charles

F. Weeks of Boston. Mass., have incorporated the

El Paso Electric Railroad company, with a capital

stock of $750,000, to acquire, construct and operate a

street railway in the city of El Paso and suburbs

Joliet-ChicaKO Electric Railway Nearly
Completed.

A trial trip was made over the rou :'

cago and Joliet Electric Railway
ttmbcr 12th by the general officer

Railways company, which coi

road extends from Archer and F
avenues in Chicago, where connec
the Archer avenue line of the Chicago Ci
company, through Lcmont, Willow Springs and
Lockport to Joliet, along the Chicag 1

channel. The trip from Chicago
tancc of about 30 miles, was made in one hour and
28 minutes. The road is operated by a combined
alternating and direct-current system, alternating
current being rented from the watcrpowcr plant at
Joliet and transmitted to three rotary-converter sub-
stations along the line. These substations arc not
completed yet, and it will be a week or more
the road is put in good running order. Among the
officials of the road carried on the trial trip were the
following-named officers of the American Rail
company: President Samuel G. Dc Coursey, Vice-
president William F. Harrity, Secretary and' Treas-
urer C. L. S. Tingley, General Manager H. J.
Crowley, Chief Engineer A. S. Kibbe, Director J. J.
Sullivan, all of Philadelphia. Officers of the Chi-
cago and Joliet Electric Railway company present
were Manager F. E. Fisher, Electrical Engineer J.

R. Blackhal, Superintendent of Construction J. L.
Breen.

Electrical Equipment of Part of Penn-
sylvania Railroad System.

About five weeks ago the Western Electrician
announced that the management of the Pennsylvania
Railroad company had decided to introduce elec-
tricity as a motive power on its branch between
Springfield and Xenia, Ohio, and on the Indian-
apolis and Vincennes road from Indianapolis to
Martinsville, Ind. It is now stated that the in-
stallation of electrical equipment on these lines will
be a matter of but a short time. It is 20 miles
from Xenia to Springfield and the same distance
from Indianapolis to Martinsville. To operate
these lines the Pennsylvania company has contracted
for five motor cars, each provided with 400-horse-
power motor equipments. The motor cars are
guaranteed to haul two trail cars at a speed of 50
miles an hour. The third rail will be adopted, and
when in operation the electrical system will effect

a marked saving in cost of train power. The

FIG. 2. WALLA WALLA HYDRO-ELECTRIC PLANT.—WATER-
WHEEL AND GOVERNOR

preparations being made for the "clectrificati

the two blanches are only for fas' ;

In neither case, a; present, will freight be hauled.

Ganz System Tested.

At the preliminary trials ,.f the Ganz high-poten-
tial traction system, which were held on the lines

of the Valtcllina C CO-S ndrio electric railway in

Italy last month, it was found that the

supplied their -'taw volts without trouble, and that

lling stock gave
that the installation has shown itself capal

driving five cars at a speed of 44,7 miles an
and preserving this speed even on the up -.

which are considerable. The starting of the train

is very gradual on the descent of inclines of 14 per
cent, and the decrease of the load in

station is very marked, the gates which adin

to the turbines being partly closed unt

again take their normal current.

A franeli - granted by

\tlanl.l. 111., to ll

field interurban railroad for .1 per
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A Boston correspondent writes that many people

in that city have received injuries to their eyes from
flashes from the third rail on the elevated structure

of the Boston Elevated Railway company. In fact,

so many cases have been treated at the hospitals

that the attendants have placed the "third-rail eye"

in the list of ailments. It is also asserted that

"sparks" from the third rail have lodged in the eyes

of persons on the street and that "300 persons have

visited the hospitals with the corneas of their eyes

burned through."- These statements must be exag-

gerations, however, for the third rail has been in

use on the elevated roads of Chicago for years, and

beyond the temporary blinding—temporary for a few

moments usually—of an employe by an occasional

flash no ill results have been experienced. So far

as we are aware, no serious complaint of the third

rail has ever been made by the traveling public of

Chicago, although some 260,000 passengers are car-

ried daily on the elevated trains, all operated from

contact rails.

One of the most important of the papers read at

the recent Buffalo convention of the American In-

stitute of Electrical Engineers was, as the Western

Electrician has already pointed out, Mr. L. B. Still-

well's elaborate and carefully prepared account of

the "Electrical Transmission of Power from Niagara

Falls." The Niagara work is so important and Mr.

Stillwell is so well qualified to describe it, and does

describe it so clearly and fairly, that the paper is

a really valuable addition to engineering literature.-

The paper is too long to be reprinted in full in

the Western Electrician, but we have made extracts

from it to form the condensation published in this

issue. We believe that the paper as a whole pre-

sents the best account of the Niagara power trans-

mission that has yet appeared, but to persons who

have not the leisure or opportunity to read the 40,-

000 words of the original, we hope the abstract will

be of service. It will be noticed that Mr. Stillwell

candidly admits the limitations of the electrical trans-

mission of the power of Niagara, while not abating

a jot of the appreciation due the great work that has

been performed. The paper is a very informing

one and deserves an attentive reading.

During the 10 days that elapsed between the shoot-

ing of the president at the Pan-American Exposition

and the departure of the remains for Washington

the attention of the country was centered on the

sick chamber in Buffalo. Every detail of the attack,

of the president's condition and the physicians' hopes,

of the effect on Mrs. McKinley, of the stream of

anxious inquirers, and of the end of it all, was read

with consuming eagerness. The newspapers and the

telegraph companies made extraordinary efforts to

meet this demand for information. Special wires

were strung to tents erected across the street from

the Milburn House, where the president was lying,

so that in a very few seconds the bulletins could

be sent all over the country. A very heavy volume

of business was thrown on the wires by the news-

paper correspondents and was accepted and suc-

cessfully handled. It is said that the Postal com-

pany alone transmitted over a million words from

Buffalo during this trying period. The amount of

business sent over the Western Union wires was

at least as large. The resources of electrical com-

munication, so highly praised by Mr. McKinley him-

self in his speech of September 5th, were severely

taxed, but they proved to be adequate.

Naturally affected by the gloom of the president's

mortal illness, the annual meeting of the Associa-

tion of Edison Illuminating Companies in Buffalo

last week was yet largely attended and the scene

of the reading of several important papers and com-

mittee reports. Probably these contributions were

fruitful in bringing out valuable discussion, ' but of

this non-members are only permitted to exercise the

Yankee right of conjecture, as the association's pol-

icy is not one of publicity. We think this policy

might be modified with advantage to the association

as well as to the fraternity at large; but on one point

we can congratulate the association without reserve,

and that is the choice of Mr. Louis A. Ferguson

pre i'l'iii. Mr. Ferguson is ranked among the
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leading central-station men of the country, and his

alert, progressive methods and capacity for organi-
zation should be of great value to the Edison as-

sociation. This may be predicated on the qualities

Mr. Ferguson is known to possess, without intending
to convey the impression that former administra-
tions have been lacking in enterprise, for, as said

before, knowledge of the inner working of the ad-
ministrative machinery is not for the uninitiated.

However, Mr. Ferguson cannot fail to make a good
president for any electrical organization, and he
is in every way worthy of the honor that has been
conferred upon him.

In his introductory address as chairman of the
electrical section of the International Engineering
Congress in Glasgo.w Mr. W. Langdon quoted from
Mr. Philip Dawson some approximate figures to

show the relative position. of Great Britain in elec-

trical manufactures. It appears that of some 300,-

000 horsepower of steam engines laid down
for lighting and traction in that country 73,000 has
been imported from the United States of America,
and that of some 200,000 kilowatts' capacity of gen-

erators 71,000 was derived from the same source.

It is understood that this does not mean that the
residue was British production. The capital invested

in European countries and the United States in elec-

tric lighting, power and traction work amounts to

±367,000,000. Of this sum the United States con-

tributes £200,000,000 and Great Britain £35,000,000.

The number of miles of single track equipped for

electric traction in the two countries is, relatively,

21,000 and 900. Of motor cars, 68,000 and 2,600.

Germany, where the power employed for lighting

work approaches closely that of England, has 2,300

miles of track and 5,400 cars, although the invested

capital is but £29,000,000, as against £35,000,000 for

a much less mileage and smaller equipment.

Mr. Langdon further asserted that electrical de-

velopment is only at the beginning of its era. Eng-
land had not risen to its opportunities in the manu-
facture of electrical plant, and the cause and cure

of this condition deserved the most careful consid-

eration of every branch of the legislative adminis-

tration. The figures given are certainly flattering to

the United States, but it must ever be borne in mind
that this position of pre-eminence can only be re-

tained by increasingly strenuous effort.

It is with no perfunctory grief that the people of

the United States mourn the death of William Mc-
Kinley, their - late president. The feeling of be-

reavement is as widespread as the bounds of the

country—indeed, it is wider than that, as is shown
bv the messages from foreign lands—and is entirely

sincere. Mr. McKinley had great sweetness of

character, rare tact and perfect amiability. He
had had long years of experience in public affairs,

both as a legislator and in executive capacity. His

acquaintance was very large and was confined to

no party, creed or section. He loved peace, but

when peaceful acquiescence in wrong became in-

tolerable he conducted a war that was short but

eminently successful. He was well informed of,

and intensely interested in, the industrial needs of

the country and has been identified with a prosper-

ous era. He was prudent, cautious, safe—a well-

tried man in whom his countrymen had confidence.

He was -a patriot, but he was even more than that

—a good man who endeavored to order, his life by

the love and laws of God. In short, it is not too

much to say that Mr. McKinley fell not far short

of the attributes of the ideal president.

It was this man who fell a victim to the bullet

of an anarchist. The crime is inexplicable to a

well regulated mind; but if it is possible for human
ingenuity to prevent its recurrence new laws must

be devised for the purpose. The murder plunged

a nation in mourning, excited universal horror

against the assassin and will redouble the efforts

of all nations to stamp out anarchy, but it has had

little effect on the prosperity of the country. Presi-

dent Roosevelt quietly took up the new duties im-

posed upon him by the constitution, and, although

the people were profoundly moved, disturbance to

business was comparatively slight. The stock

market reports and the general tone of the people

show that confidence in the progress of the nation

is unimpaired. This is as the late president him-

self would have wished and is the only bright side

in :i distressing calamity.



September 21, 1901 WESTERN ELECTRICIAN

The Evolution of Exposition Lighting.'

By Luther Stieringer.

The incandescent liglu has now disclosed its

adaptability beyond any other light for exposition

purposes. This broad statement is justified by the

results finally attained at the present Pan-American
Exposition.

1 he writer, having been identified with the first

gas and electrically lighted expositions open at night,

and most all of the prominent ones to date, either

as designer and constructor, or as consulting engi-

neer, has accumulated a complete library of data

on this subject, from which the following is re-

\ [ewed.
The history of the evolution of exposition lighting

is a history of the many vagaries of practice that

have finally led up to the use of the incandescent
lamp as exemplified at the Trans-Mississippi and
International Exposition in 1898, at Omaha, and on
a larger scale at the Pan-American Exposition of

to-day. It may not be amiss to refer briefly to the

decorative illumination which- antedates the time
when electricity made the extensive illumination of

large expositions possible.

The first festive illumination was practiced by the

Chinese, who enclosed lights with fancy paper
shades or lanterns. Architectural accentuation or
outlining for festive occasions was originally done
by candles or lanterns placed on window-sills or on
the interior of windows. Candles were followed
by gas jets, placed close together to reignite when
extinguished by air currents, or protected by colored
globes. Tea-store lighting in vertical lines by gas

with enclosing glass globes (mostly in color) and
also accentuation, festooning and outlining, suc-

ceeded the early illuminations by candles and lan-

terns.

One of the first building exteriors to be decora-
lively lighted was the Turkish Pavilion at Manhat-
tan Beach, L. I., in 1881, there being in use about
200 small gas jets enclosed in colored globes for

the double purpose of protecting the jets against

air currents, and also for the effect produced. The
jets were electrically ignited. The lights were
placed on the ribs of the dome of the pavilion about
one foot apart. This pavilion had been at the Cen-
tennial Exposition in 1876, and was re-erected at

Manhattan Beach in 1S80. The first decorative out-

door electric illumination was on Elbridge T. Gerry's
yacht Electra, in 1883, which had 200 incandescent

lamps hung in festoons between the masts, bowsprit
and taffrail, outlining the upper rigging. These were
placed about two feet apart, making a pleasing

effect, and of a form now often seen on an elaborate

scale on naval and marine festive occasions. The
Paris Electrical Exposition of 1881 had electric light-

ing, principally by arcs, and confined to the lighting

of the building interior and several large incandes-

cent-lamp exhibits. In the United States the nota-

ble expositions about that period were two at Bos-
ton, one of which, the Mechanics' Fair, had 1,500

incandescent lights, which constituted, for that pe-

liod, the largest plant in the world.
This was interior lighting. Following this, there

was nothing of moment until the Vienna Exposition
of )S83, which had mixed lighting. This same year

a comprehensive electric-light plant for an exposi-

tion was made by the installation at the Southern
Exposition at Louisville, Ky., of 7,000 16-candle-

power incandescent lamps. The floor space lighted

was 14 acres. This was the first exposition entirely

lighted by incandescent light, and also the first to

bring the light up gradually from nothing to full

candlepower. This lighting was so satisfactory that

it was reinstalled in 1S84, another exposition being

held that year. It may be appreciated that in that

instance there were 14 generators running in paral-

lel, serving 19 feeders. All the heavier lines were
of bare copper.

In 1884 the Electrical Exposition under the aus-

pices of the Franklin Institute took place at Phila-

delphia. At this exposition the commercial rivalry

between competing companies led to a mixture of

light that bordered on excessive display, with one
exception, which was the Pennsylvania railroad sta-

tion, which was lighted from the exposition by in-

candescent lights of 16 candlepower on a commercial
basis to demonstrate the sufficiency and economy of

incandescent illumination. Various expositions about
this time, such as Cincinnati, Milwaukee and others,

had partial electric-light illumination, principally

for art galleries. In 1884 the St. Louis Exposition
was completed as a permanent annual exposition,

which has been kept up until the present. Its floor

space is some five or more acres, and it contains a

theater and one of the largest music halls in this

country. The only electric company willing to un-

dertake the lighting of this large building proposed
to do it with the incandescent lamp. It was awarded
the contract for the entire building, requiring over
5,000 lamps. This is a notable installation, from the

fact that it was the first to have knife switches
introduced. Many of these original switches are

slill in use. This was the first to have the wiring
system of control and distribution known familiarly

and in use the world over as the cabinet system.
The feeder lines were bare copper placed in capped
molding, the wire coverers at that time being unable
to cover heavy copper. This installation was until

quite recently still intact. In a measure none of
these expositions could be considered of magnitude.
The World's Industrial and Cotton Exposition of

1. Paper read before the Association of Edison Illuminating
Companies at Buffalo meeting on September 10, 1901.

New Orleans, in 1884 and 1885, continued the pace
set by the Louisville Exposition by lighting all the
interiors for visitors at night, and as mucn of the
grounds as required for trallic. i his being an in-

ternational exposition, comprised many buildings,
one of which (the largest yet erected; covered 34
acres, another 18, and in all 01 acres was under
cover, or the same floor space as the Centennial of
187O. This lighting was under contract under two
systems, one of arc for general illumination, the
other by 20,000 lb-candlepower incandescents, placed
in the most desirable sections, such as the mammoth
music hall and art galleries. At this exposition the
lights were under control from zero to full candle-
power, as they were at Louisville in 1883. Nothing
in the way of expositions demanding extensive illumi-
nation took place Jrom this until the Paris Exposition
of 1889. This being an extensive international exposi-
tion, demanded the careful consideration of the ex-
pediency of illuminating all the building interiors.
It was finally decided, owing to the great cost and
uncertainty of securing service at that time, and the
thief hazard, to light up only one-fifth of the build-
ings, closing the rest at nignt, the large Machinery
flail or Main building, being the only one of the main
buildings lighted. This was due largely to the elec-
trical apparatus in operation in that building and
the local display of light. The ground lighting was
principally done with gas, especially the decorative
lighting. A few Jablocnhoff candles were shown as
exhibits. A few incandescent lights were placed
outside on the grounds, with very pleasing effect.

this brings us to the World's Columbian Expo-
sition of I»y3 at Chicago, which had over twice the
area of any exposition so far held, and was the first

to introduce decorative illumination on its main
buildings 111 a comprehensive way by outlining and
accentuating the cornices of the buildings and em-
bankments of the Court of Honor, there being some
8,200 incandescent lights of 10 candlepower placed
for this purpose. The Court of Honor, as well as
most of the grounds, was lighted by arc lights; over
f,200 specially designed cast-iron posts were used.
These posts were hollow to admit of the conceal-
ment of the electric conductors. The cost of these
posts, with their setting, was nearly $100,000. This
was the first exposition to place the electrical con-
ductors underground. This was required to prevent
interfering with the view in the main vistas, and
for that time was a great undertaking. The success
of undergrounding at this exposition has enforced
its adoption at all subsequent expositions, in all im-
portant vistas. All the main buildings were lighted
either for patrol, general illumination, for traffic or
more brilliant illumination, such as the Art Gallery,
where no less than 22,000 10-candlepower lamps were
used. Over one mile of picture-light screens were
in use. The total of the lighting at Chicago still

maintains the record, there being in service on the
grounds 5,687 arc lights. The larger contract for
incandescent lighting was for 61,000 lamps. This,
with other contracts, made over 100,000 16-candle-
power incandescent lights, or a total of more than
1,600,000 candlepower in incandescent light, and II,-

374,000 (.nominal) candlepower arc; grand total,

12,974,000. Total inside area lighted by arcs, 4,877,-

965 square feet; area of buildings built by the ex-
position, 6,500,000 square feet ; by states, 40,000

;

foreign, 30,000; concessionaires, 1,100,000; total, 7,-

940,000—a little less than 200 acres.

As early as this exposition the incandescent light-

ing adopted at Omaha and the Pan-American was
proposed for the Court of Honor. Commercial
rivalry and lack of support prevented. As the light-

ing had to be done by a number of contractors, it

was feared that with the service that was available,

it would not be possible to obtain the desired re-

sults, and the original scheme was abandoned. How-
ever, the illumination that was finally accomplished,
being new, was accepted by the public with favor,

and set the pace for subsequent expositions.
In 1894, at the Earl's Court, London, the em-

bankments and decorative lighting of Chicago was
repeated on a smaller scale.

The Midwinter Fair held at San Francisco in

1894 had the buildings of the Main Court outlined
principally on the cornices with 2,256 incandescent
lights. 'The Tower with flashing incandescent lamps
situated in the center of the Main Court as a spec-
tacular feature, had 3,213 incandescent lamps, mostly
in color. The grounds of the Main Court were
lighted by 96 arc lamps. There was altogether in

the Midwinter Fair 9,132 16-candlepower incandes-
cent and 91 arc lamps.

The Cotton States and International Exposition.
1S95, had some 5,000 incandescents placed on the
exterior of the main buildings. The grounds were
lighted with arc lights supported on hollow wooden
posts. There were also a few trial lampposts with
incandescent lamp clusters. The grounds had 350
arcs.

The Nashville Exposition in 1807 had some 15,000
incandescent lights used in the illumination of the
buildings. The central grounds were lighted by arc
lighls placed on hollow wooden posts bought from
flic Atlanta Exposition after its close.

At the Trans-Mississippi and International Ex-
position at Omaha in 1898. the first comprehensive
and complete decorative and ground illumination by
incandescent lamps was introduced. The Grand
Court was entirely lighted by eight and 16-cai

power incandescent lamps. The buildings surround-
ing the court were of classic design, well adapted
to outlining and decorative treatment. There were
nearly 21.000 lights of eight and 16 candlepower

for this purp
Cranu Court joy lamp;
descent lamps on each, were arranged.

posts USC'S

lights, out cut down and covi
stall. This Crand Court lignting <.

yond doubt the value oi distributed
incandescent lights ot eight and
In this, all concentrated or inter.:.,

lully avoided. Ihe success attained 111 the 'Jrnaha
lighting was due to the lollowing:

first—The scheme and scope 01 the plans
architects.

Second—To the distribution of the electric current
to secure uniformity of illumination.

Third—To the economy or effectiveness secured
through the arrangement ot lighting.

Fourth—To the type of incandescent lamp.
Tilth—To the character of the apparatus, which

was sufficiently flexible to secure constancy.

Sixth— I o the care and vigilance used in main-
taining a proper candlepower in the lamps.

ft may be appreciated that any indifference in the

operating would have given a dimness or a bright-

ness to the incandescent lamps, cither of wnich
would have been apparent as laulty.

Some time after the closing of the Omaha Ex-
position a writer commented on the illuminative

effect as follows: "There was a time when .Mr.

Edison stood alone as to the decided merits of
incandescent over arc lamps for lignting consider-

able areas, but happily the converts of dmused light-

ing, when properly executed by competent engineers,

are rapidiy increasing. Those who rememoer the

old Louisvdle Exposition of 1883, and the wonders
there accomplished by properly distributed incan-
descent lamps, remember it was predicted that twice
the number could not produce the effect desired."

The Omaha illumination earned for the writer a
gold medal and diploma, which was the highest

award given by the exposition.

A commission was sent by the Paris Exposition
of 1900 to investigate the illumination at Omaha
in 1898. The Paris Exposition failed to profit by the

experience of years, as exemplified at Omaha, and
was a distinct step backward as far as illumination

was concerned. No uniform scheme of illumination

was there adopted. The lighting was a mixture of

large and small incandescents, searchlight, pro-
jectors, display lighting of the spectacular order,

acetylene, Nernst lamp, YVelsbach burners, gas and
other illuminants—a conglomeration which was en-

titled to more credit as an exhibition of all known
modern forms of lighting, than as a comprehensive
scheme of exposition illumination.

Owing to the assumed available and liberal use

of Niagara Falls power by the Pan-American Ex-
position, the electrical expectations were keyed to a
phenomenal point. Electricity was to be turned
loose in fanciful display and effects, possible, even
if desirable, only in imagination. To satisfy this im-
pression and create a satisfactory showing, a supe-

rior illumination was planned and installed. The
exterior illumination at the Pan-American Exposi-
tion includes the largest vistas of any exposition

yet attempted. The area looking north from the

pylons to the Electric Tower is 1,400,000 square fee:

(.that of the Court of Honor at Chicago being 650,-

000 square feet). To this 1,400,000 square feet might
properly be added the area of the plaza back of the

Electric Tower. The main areas are illuminated as

far as is practically attainable without severe shad-

ows, and the illumination borders on the brilliant

in its effect. To secure the results which are appar-

ent at the Pan-American a scheme of general dis-

tribution of illumination by eight-candlepower in-

candescent lamps entirely is employed. All obtrusive

or display lighting in the main vistas has been

discouraged as detrimental to the general effect

For this reason no arc lamps are used, and for the

same reason high candlepowers are avoided.

It must not be inferred that a good illumination

to selected conditions cannot be effected with gas in

its various forms, or with arc lights. The advan-

tages, however, in placement alone would recommend
the incandescent light above all other sources of

light in exposition illuminations.

There is a general increase in the number of lights

as one approaches the Electric Power, which is the

climax of the lighting scheme. To secure t'

results it is essential in all artificial illumination

10 gel uniform diffusion of light. This

reached by the arrangement of a few extremely

brilliant centers about the space to be lighted, be-

cause we cannot rival the sun. In fact, such an

arrangement acts in itself to defeat th<

ained. There will be a large portion of light

immediately about the sources, while the remainder
. as it were, through space, growing .

and weaker as it recedes from the sources in

ence 10 the unvarying law of inverse squares. Meth-

ods of artificial illumination necessarily

ons. whatever their form. For example,

necessary to locate lights in the line of -

This difficulty must be met by the simple
01' a more minute subdivision and uniform

distribution of lamps. As a prac

to 20 candlepower lamps should be the la

From the structural and decorative stand

the best results we must have

small, as compared with those now in c

that it gives but little light individually, b

capable of being so grouped, massed or distril

[Continued on page iSi) }
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DEVELOPMENT OF THE TELEPHONE FIELD.
Legal Aspects of Telephone-extension

Service.

• The important question was raised, in the case,

of Gardner against the Providence Telephone com-
pany, 49 Atlantic Reporter, 1004, whether a corpo-

ration having a monopoly of the telephone business

in a community can deprive a subscriber of tele-

phone service for the reason that he refuses to dis-

continue the use, in connection with the wires of

the company on the subscriber's premises, of an

extension set not furnished by the company. Un-
doubtedly, says the Supreme Court of Rhode Island,

it is a condition of a grant invoked by the com-
pany giving it in pursuance of legislative authority,

the right to make certain uses of the highway not

enjoyed by any other company, that it shall furnish

to such of the public as desire it complete service

of the kind in which it deals, with such appliances

for use and convenience as the state of the art affords

from time to time. And it cannot be disputed that

the company may impose such reasonable rules

for the use of its appliances as are required to insure

efficiency and safety, and that no unreasonable rule

or requirement can be enforced as a condition of

furnishing equal service to the whole public. The
service which a telephone company undertakes to

render and for which it receives special privileges

from the public that it may render is analogous to

that of a common carier, and its obligations to the

public are to be determined upon the same principles

which have long been settled with reference to per-

sons or corporations engaged in business which re-

quires special public concessions.

But, without arguing against these general propo-

sitions of law, the company insisted in this case that

it was reasonable for it to claim the right to furnish

and control the whole telephonic plant on the pre-

mises of a subscriber which should be connected

with its lines. To all of the reasoning advanced in

support of this proposition, however, the court does

not assent. For instance, it says that it is inclined

to believe that the apprehension of danger from

other electric conductors onthe subscriber's premises

was exaggerated. Then, it says that it cannot agree

that any slight, modification by the subscriber of

the use of the instrument placed in his house, as, for

example, by the attachment Of a funnel for magnify-

ing the sound, would constitute a trespass on the

property of the company, in the technical meaning

of the word. Neither does it think that it appeared

that the addition of an extension set to a customer's

circuit increases the labor of the operator at the

switchboard, so long as the subscriber is entitled

to the use of the line as often as his business re-

quires, and but one person can use the line at a time

either through the main telephone or the extension

set. Indeed, it thinks the saving of time to the cen-

tral office by reason of the superior accessibility of

the customer who has an extension nearer than the

telephone is an advantage to the company.

Yet, notwithstanding these points of dissent, the

court believes that the claim of the company finds

justification and support in the nature of the service

and the agencies employed in it. The telephone cir-

cuit, it says, includes delicate instruments actuated

by currents of electricity of feeble power. The in-

troduction into a circuit of extension sets requires

technical skill to secure perfect adaptation to the

original circuit and its appliances. Wherefore, it

seems plain that this should be the work of the

same party which builds and operates the original

circuit, and subject to the same routine of inspection.

The original circuit and the additions to it should

be a unit in construction, operation and management.

Eesides, the court explains, that the circulation of

the electric current by which the telephone is op-

erated differs essentially from the distribution of

illuminating gas, no use of which that the customer

makes can affect the company or its distributing

system, while the electric circuit must be complete,

and any resistance or interruption affects or is liable

to affect the whole system.

Therefore, the court holds, a company furnishing

the use of an electric current generated by its own
apparatus may reasonably require that it shall not

be diverted over other channels, and used to actuate

other appliances with which the company is not

familiar, and which have not received its approval.

the best adaptation of an extension set to the

system to which it is added, and the best supervision

of such a set and system, and the best service to

a customer, may reasonably be expected when the

whole system and its extensions are installed and
controlled by the company. It is therefore, reason-

able, the court continues, that the company should

insist upon the right to furnish extension sets when
they are desired, or, in the alternative, refuse to give

or continue its sei

Eut this right, the court goes on to say, is contin-

olutc. It is subject to the obliga-

dvc, namely, that the company shall

willing to furnish extension sets as effi-

A the art affords.

the company to !:-

march to serve its customers
can to provide for it-

the market. Such improvement
be accompanied

demands for compensation, so as

nder the offer nugatory. The price charged

portion to the actual cost of it, and the additional

burden of care and maintenance. While the court
exercises no supervision over the prices fixed by
a telephone company, generally, it must consider the

amount charged for the performance of a duty to a
customer, in deciding upon the reasonableness in any
particular case of requiring the customer to seek

such service exclusively of the company. So long
as the company observes these equitable principles

in acting under its rule, the court will consider its

action reasonable and will sustain it. If, however,
the company neglects its duty to the public, and is

not provided with the means to secure the accom-
modation of its customers, or, having at its command
such appliances, refuses to furnish them, except at

exorbitant rates, the court cannot question the right

of the customer to supplement the imperfect service

of the company with approved appliances, procured
elsewhere, provided that such appliances can be used
in connection with the company's circuits without
detriment to their harmonious operation. To this

the court adds that it thinks, however, that before
a customer is justified in such an invasion of the

prima-facie rights of the company, he must apply

to the company to furnish the additional accommo-
dation desired, and if the company refuses or couples

its consent with unreasonable conditions, he must
be prepared to show affirmatively that the appliance

which he annexes to the company's system is not

injurious to the system or its operation before he
can have the assistance of a court of equity to com-
pel the company to include his device in their service.

It is plain, the court further says, that a customer
has no right to insist upon a particular form of

apparatus, if the company is ready to furnish one
which will substantially accomplish the same pur-
pose, and which is adapted to the circuit it operates.

Telephone News from the Northwest.

The Independent Consolidated Telephone com-
pany of Wisconsin plans to build a through line

from La Crosse to Milwaukee, one from Green Bay
to Fond du Lac, connecting with Antigo and other
points, and a third will cover the territory north
and east from Green Bay.
The Chippewa Valley Telephone company will

establish a local exchange at Apollonia, Wis., with
wires to Atlanta, Bruce and Baldwinville.

Stock is being sold in the company at Pierre,

S. D., which proposes to build a telephone line to

the Black Hills, and it is hoped to have the line

completed before winter.

A local exchange is to be established for Stephen,
Minn.
The Iron Range Telephone company has been

granted a local franchise at Crookston, Minn., the
council passing it over the veto of the mayor.
The Rocky Mountain Bell Telephone company

has completed a branch line from Pony to Butte,

Mont., a distance of 75 miles.

The Cedar Valley Telephone company has sold

its exchange at Waverly, Iowa, to a local company
lately organized. The Cedar Valley company has

half the stock in the company. The system wilt

be enlarged and improved. New switchboards and
new cables will be installed.

The Cedar Rapids and Marion Telephone company
asks the city of Cedar Rapids, Iowa, for an extension

of its franchise, and agrees, if it is granted, to place

its wires underground, to install a central-energy

switchboard and erect a fireproof exchange building

this fall. The Iowa Telephone company has asked
for a similar franchise. The former company offers

low rates also.

The case against the Iowa Telephone company to

oust it from the streets of Des Moines has been
decided against the company by the District Court.

The company made its defense on the construction

of the code of 1873 as amended in 1882, reading
trus : 'Any person or company may construct a

telegraph or telephone line along the public high-

ways of this state or across rivers or over any lands

belonging to the state." The company contended
that the word "highway" covered city streets and
alleys. The court, however holds that it does not.

The Iowa Telephone company at once gave notice

of an appeal to the Supreme Court, and, pending
the appeal, the company will not be ejected from
the streets of Des Moines. The company will not

invest any more money in that city, pending a

favorable decision from the Supreme Court.

Mrs. N. E. B. Roberts of Spokane, Wash., was
talking over the telephone of the Pacific States Tele-

phone company last spring, during an electric storm.

The wire was struck by lightning and she received

the charge, resulting in her complete loss of eye-

sight. She thinks the company at fault, for not

having its instruments protected against such acci-

dents and sues the company for $10,000 damages.
R.

Ohio Telephone Notes.

The Central Union Telephone company is mak-
ing many improvements at Mansfield, including the

con truction of rural lines to several different poinls

in Richland and adjoining counties. A line has

just been completed to Savannah and one to Lou-
denville is being rebuilt. Work is also in progress

on several other country lines. A new switchboard

will be pin in for the local work and the long-

distance board will be enlarged.
ihe Columbiana County .telephone company has

been granted a francmse to build a system at
Chester, this company will soon install two more
sections of switchboard in its office at Salem where
the new cables are being connected up.

ihe Home lelephone company of Fremont is
establishing an exchange at J-indsey. This com-
pany has over 000 instruments in operation now and
has just put in an addition of 300 drops to the switch-
board.
Ihe Stark County Telephone company had a

nice display of instruments at the county fair.

Since the introduction of rural telephones m this
state these exhibitions are of much value to the
telephone companies.

'i he Home 1 elephoife company of Springfield has
completed plans for its conduit system and work
will begin on the plant in a short time. C.

Indiana Telephone Items.
Indianapolis, September 16.—The United Tele-

phone company, wttich controls the Independent lines
in Bluffton, Hartford City and other places in that
vicinity, has tiled articles with the secretary of state
giving notice of increase of capital stock from
$100,000 to $300,000. Hugh Dougnerty of Bluffton
is president of the company, wnich also operates
toll lines in connection with the Mew company here.
The foreign-corporations act, passed by the last

Legislature, is proving a source of large revenue
to the state. The fees resulting from it at the office

of the secretary of state one day last week amounted
to $700 from two companies alone. Ihe American
Telephone and Telegraph company paid a fee of
$500. Uhis company has $509,391 represented in this
state, according to its statement.
The Eel River Telephone company will build a

telephone line through the counties of Wabash,
Whitley, Miami and Fulton.
The Central Union Telephone company is arrang-

ing to put in a branch exchange at Gaston. It ex-
pects to accommodate the farmers, as well as the
townspeople. The rate will be $1 a month on party
lines. F.

Long-distance System for Kansas.
Representatives of four Independent telephone

systems in the northern part of Kansas met recently

and organized the Kansas Union Telephone com-
pany, with a capital stock of $100,000. It is pro-

posed by the new company to extend lines from
Topeka in four directions, thereby covering the

entire state and including all the Independent ex-

changes. At present the company controls 800 miles

of toll lines that are giving connections with over

200 towns, and work has been commenced on a

through metallic circuit from Topeka to Salina,

passing through Alma, Manhattan, Junction City,

Abilene and Solomon.
The new company will be strictly a toll-line com-

pany. The owners of the local exchanges yvdll re-

tain their ownership, but all the toll lines owned
by these companies will be appraised and stock in

the new company issued to the appraised valuation

of the lines. The four systems composing the new
company are the J. H. McMahan Independent tele-

phone system of Alma, the Salina Independent Tele-

phone company, the Abilene Independent Telephone'

company and the Wareham-Wood company of Man-
hattan. It is expected that by December 1st the

consolidation of the companies will be completed
and that telephonic communication may be had over
the entire system.

Construction of Farmers' Lines.

George W. Beers of Fort Wayne, Ind., a telephone
man of large experience, has given out the following
instructions to farmers who are building telephone
lines: "Your toll or county lines should be built

after the best engineering methods, employing only
the best material. I advise the use of poles from
30 to 35 feet in length, equipped with 10-pin cross-
arms, braced to the poles, the latter spaced 132 feet

apart, using 40 to the mile on straight lines, with
one or two additional on corners and turns. The
poles should be planted firmly at least one-sixth of

their length, and those on corners and turns should
be double-armed, thoroughly stayed and guyed, ac-

cording to the service required. Nothing but copper
wire should be used, and not to' exceed five stations

on any one circuit." Mr. Beers said that farmer
subscribers have greater need for the long-distance

service than city subscribers, and therefore the farm-
ers' lines should be equal in all respects to those

used in city exchanges. He added that the Indiana
farmer is indebted to the Independent exchange
owner for his telephone and that the farmer should
not forget this fact when he is solicited to use the

other service.

The Tri-slatc Telephone company has been in-

corporated at Dubuque, Iowa, with a capital of $100,-

000, by capitalists interested in the Standard Tele-
phone company.
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Plans of the Central Union Company.
Notices of two special meetings of the stock-

holders of the Central Union Telephone company
have been sent out by the directors. At the first

meeting, which is to be held on October loth, the

stockholders will be asked to vote to reduce the

capital stock of the company to $3,481,500. At the

second meeting, to be held on October 17th, the

stockholders will be asked to increase the authorized

capital stock to $10,000,000. After this increase the

company will have the right to issue new stock at

par from time to time, as desired, up to the full

amount authorized, in installments, based upon the

needs of the company.
In the circular letter calling these meetings the

directors say:

"While the general plant of the company, such as

its main toll lines and its larger exchange offices, is

in good condition, the number of subscribers in its

territory, more especially in the smaller towns, is

not as large as should be the case, in view of the

population in the territory and the importance of

the telephone in the business and social life of to-day:

and the fact that more than 10,000 new contracts

have been secured by the company in the last four

months shows how large is the business which may
easily be obtained if adequate facilities are provided.

Moreover, there are still many towns in the com-
pany's territory that have no exchanges and are

not in any way connected with the company's sys-

tem. An increase in the toll lines of the company
is an immediate necessity, and would be, in the

opinion of your directors, a sure source of profit.

To insure the success of the company the field

should be covered, and the company should be placed

at once in such a situation, financially, as to make
it certain that it will have adequate facilities for

handling all the profitable business in its territory.

"Your directors believe that if the stockholders, at

the special meetings now called, act favorably upon

the plan above outlined, not only will the company
obtain the money necessary for its more immediate

needs in the development of its business, but also

that it will at once be placed in such a financial

position that it will have no substantial difficulty in

securing such further money as it may hereafter

need from time to time to take care of the profitable

business which is to open up."

The circular adds that President Sabin expresses

great confidence that if the funds necessary for the

development of the business are supplied, the profits

of the company will very shortly show a satisfac-

tory increase, and it is his opinion that the company
will be able to resume the regular payment of divi-

dends in 1903.

The letter explains that after the proposed re-

duction, the relative and actual interest and owner-
ship of each stockholder in the company will remain

the same as at present, and that each stockholder

will be in a position to maintain his same relative

interest in the company by subscribing for his pro

rata share of any new stock that may be issued.

Stockholders representing the majority of stock

have expressed their approval of plan outlined in

the letter and their intention to vote affirmatively

upon the questions submitted.

cars flexible cables are used, the ends of which fit

into a sort of a socket. It is understood a similar

system was placed at the disposal of the royal
in Australia, but not so perfect as the one just in-

stalled by tile Canadian Pacific.

Badger Slate Long-distance Telephone
Company.

A meeting of the stockholders of the Badger
State Long Distance Telephone company was re-

cently held in Milwaukee, Wis., for the purpose

of arranging to refund the debt of the company
and for transacting business relative to the franks

held by the stockholders. It was decided, however,

to refer the subject of refunding the debt to a spe-

cial committee of five, which is to meet at Janes-

ville, Wis., on October nth. The plan for the re-

organization of the company will also be discussed

at that meeting.

The Badger State Long Distance Telephone com-
pany was organized about three years ago in Evans-

villc, Wis., by George Gray and George Pullen of

Evansville and William Brewster of Baraboo, Wis.
The company has property valued at $(x>,000, on

which there is a bonded debt of $30,000. It owns
and operates about 400 miles of toll lines, extending

from Delavan to Madison, Janesville, Monroe, Be-

loit and all intermediate towns. . The company has an

authorized capital of $100,000, of which 276 shares

of $100 each have been subscribed.

IT. C. Hackney, one of the principal stockholders,

asserted that it was the intention of the company
to adjust its indebtedness and to extend its lines

with the prospect of joining the various Independent

companies' lines in that portion of Wisconsin. Ed-
win Reynolds of the Allis-Chalmers company is

president of the company and Charles F. P. Pullen

of Milwaukee is secretary and treasurer.

Telephones on a Royal Train.

The telephone line which has just been completed
by tlie Canadian Pacific Railway company, for the

benefit of Prince George and his party, on their trip

from Quebec to the Pacific coast, is quite a novcltv

in train equipment. It consists of an interconnecting

system of telephones through the train of eight cars,

so that communication from any part of the train

may easily be obtained. Each car has its own in-

struments, and considerable ingenuity has been dis-

played to overcome the vibration of cars in motion.

The instruments are of special design, in which the

receiver and transmitter are combined. Between the

GENERAL TELEPHONE NEWS.
The Independent Telephone company of Topcka,

Kan., is installing central-energy switchboards and
equipment, and full metallic and copper circuits.

The Stevens County Telephone company has been
incorporated at Morris, Minn., with a capital of
$10,000. Exchanges will be installed at Morris,
Hancock, Chokio and other points.

The Eric Telephone company reports a total of
'53,047 subscribers connected on August 31st and
2,522 awaiting connection. There was a gain of
1,246 subscribers during August and of 11,448 since
January 1st.

The Elizabeth (N. J.) Telephone company, which
was organized six years ago, has been sold to Barker
Grummers of Trenton and J. L. Hammell, presi-
dent of the Trenton Trust company, who, it is un-
derstood, are interested in the Interstate Telephone
company.

The Independent Telephone company of Memphis,
Tenn., has received over 2,500 orders for telephone
service, and the work on the new exchange building
and the pole and conduit construction is being
rushed. The company expects to begin service not
later than January 1st.

An injunction has been asked by the East Ten-
nessee Telephone company to restrain the officials

of Morristown, Tenn., from alleged persecution of
the company. The company alleges that it was
granted a franchise to operate a telephone system
and that the town is now trying to repudiate it.

The directors of the recently organized Independ-
ent Consolidated Telephone company of Wisconsin
held a meeting in Milwaukee on September 12th.
The enlargement of the territory to be covered by
the company's lines was discussed, but no definite

action was taken. Another meeting will be held in

Milwaukee on September 23d.

Jones & Winter of Chicago have been awarded
the contract for the construction of the Independent
telephone exchange at Rockford, 111., the contract
price being, it is said, $133,610. The exchange wili

have all the modern improvements, and will be
equipped with central energy. About 65,000 feet of
cable will be run, both overhead and underground.
It is expected that the work will be finished by April
I, 1902.

The earnings' report of the Mexican Telephone
company, which was promoted and is owned mostly
in Boston, shows a very favorable increase. For
the month of July the gross earnings were $17,702,
as compared with $15,751, for the corresponding
month in 1900, showing an increase of $1,951. The
net earnings were $8,018, against $7,470, for July,

1000, giving an increase of $547. For five months
in 1901 the gross earnings were $87,052, as compared
with $75,467, for the five corresponding months in

3900, thus showing an increase of $11,585; the net

earnings for the five months in 1901 were $39,509
and for the corresponding months in 1900 were $33,-

257, an increase of $6,252.

TELEPHONE MEN.
F. H. Whitaker has resigned his position as su-

perintendent of the People's Home Telephone com-
pany of Bingham, Ala., and has accepted a similar

position with the Independent Telephone company
of Topeka, Kan.

Harry Stoughton has resigned his position as

manager of the Ashtabula Telephone company,
Ashtabula, Ohio, to accept a similar position with
the Madison Telephone company at Geneva, Ohio.
S. R. Newberry has been chosen as manager of the
Ashtabula exchange.

A. C. Morse, who has been the manager of the
Home Telephone company at Findlay. Ohio, since

the plant was constructed, has resigned his position

to return to his work of construction engineer with
the Federal Telephone company at Cleveland.

Charles Duval of Cleveland has been made manager
of the Home company and will take charge at once.

MANUFACTURERS AND DEALERS.
The Electric Appliance company, Chicago, has just

closed several large contracts for hotel telephone
equipments. It has a special catalogue covering this

work which it sends upon application.

The Swedish-American Telephone company re-

cently installed complete equipments of switchboards,
telephones and supplies at Kingsley, Correctionville,

Essex, Emerson. Farragut, Macedonia, Randolph,
I 'all, is Center, Henderson, Carroll. Glcnwood, Ott-

awa, Coon Rapids, Lohrville. Bayard. Imogcnc.
Guthrie Center, Yale, Kiron and Olds. Iowa; the

state university at Lawrence, Kan. ; Decpwater.
Montrose and Americus. Mo.: Pleasant Plains, B<

lin, Nauvoo and Warsaw, III. ; Richland Springs
and Camden, Tenn.; Brookville, Harrison and Ba-
tavia, Ohio: Falmouth. Ky. : Douglas, Neb.: K
ami Greenville, Texas

The Evolution of Exposition Lighting.

[ Continued from page j8y. J

as to produce the desired effects and diffi
out raising any p

•he eye to reU U]

nine large units of electric light

pended upon to bring into gi

bcautii nding effects. But in thui
the light we fail to avail oursclv
which is inherent in the light
is secured from myriads of small ui

1 he popular impression derived from illustr

sent out, in advance of the Electric lower ill 11

lion, as it was expected to appear, was that it .

be translucent and luminous, not unlike the minia-
ture chalk lowers with colored-glass .....

lighted from inside, on sale by Italian vender.,
years ago. If such a method had been possible
with the Electric lower, it would only have resulted
in showing up the skeleton like a radiograph,
effect of transluccncy and a luminous appeara:
however, produced in an entirely ditferent way, by
placing the light so as to secure a uniform illumi-
nation, with all desirable points accentuated, thus se-
curing the effect of being luminous by external
brilliancy. The light background of the structure
has more to do with heightening the brilliant effect
than most people wdio witness it have any idea.
As electricity was the first medium to render com-

prehensive illumination of the grounds and build-
ings possible, it was but natural that imposs:;
should be expected of it. The history of the Chi-
cago World's Fair is full of vagaries and delusions
that by turning on electricity the daylight might be
loaded with rainbows and the night flooded with
sunshine. Now nature not only forbids such ex-
travagancies, but true art, as well as expediency
and cost, condemns them. The first duty of an
expert in lighting is to emphasize the fact that we
can but secure relative effects, the harmony of which
will accomplish infinitely more than costly and la-

borious sensationalism. To an eye that has been
fixed on the sun the glow of the incandescent lamp
is a sickly yellow, and the beam of the arc a ghastly
blue, but coming out of the darkness into a room
properly lighted by incandescents, we enjoy at once
a feeling of cheerfulness.
In the case of the buildings and grounds, the true

principle is to outline and accentuate against the
dark background of the night. Thus the imagina-
tion is given a chance, and this freedom is pleasant
to all intelligent minds. The spectator whose eye
is not dazzled moves comfortably about, and the
expenditure of electrical energy for a given result in

illuminating effect is minimized.
In planning the illumination of the main setting

of the Pan-American all spectacular effect was
barred. Paris suffered in its last two expositions
from the introduction of spectacular fountain and
illuminating features in its main court. When such
are presented all surrounding illumination must be
under control to secure proper contrast. The
illumination of the water basins or lakes and
fountains therein was first introduced by the
writer at the Atlanta Exposition of 1S95 by
placing 60 incandescent lamps on floats encircling
the outer edges of the falling spray from two pyra-
mid fountains in one of the lakes. The next devel-
opment of this feature was at Omaha in 1898, when
about 200 incandescent lights were placed bordering
the fountain "Nautilus" and so arranged as to ap-
pear as floating on the water and, accentuating the
edges of the water figures or splash. This same
scheme has been followed on a more elaborate scale

at the Pan-American, there being several thousand
lights in the main-fountain basin. Designs were
also developed for the other basins. These were all

designed to serve a double purpose, to light the

water issuing from the jets and to illuminate the

water in the basin, for ornamental effect. Neither
of these has been fully realized, the design of the

water figures having been changed from the original

plan, which would have given better results, as it

harmonized with the water figures, the lights being

more scattered and in sinuous lines. As :: now
exists, it is faulty from being too concentrated. It

is composed of rings concentric to each water
Between each set of circles is a filling of lair.

: t,. represent an arrowhead, but li-

able because on the plane of vision. The e6
one of mass without definite arrangement or pur-

pose.

There are important periods in the electrical re-

quirements of an exposition. First, the pro-
outlining the scheme and scope: second, di

ment of plans: third, construction: fourth.

tion. The two latter are hard to apprcc
.'iie is familiar with all the details

execution depends success.

The engineer who designs the illumination

tion has by no means an easy task. i.

1 a question of circuits, though ,-hild's

plaj for a distribution to as many lamps
are at the Pan-American, nor is

placing a light here and there for imni

The expert on illumination must
the mind's eye the effect he will produce wli

cxposii when the ground;
and the architectural features are but

advanced than in sketches. The
preliminary report of the ligh

lean were of necessity prepared from 5

ibstantially all the

lain requirements were anticipated ther
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It may be said success in designing illumination

must depend largely on artifice, it does, but not

of the kind that Betrays itself. The artist upon light

looks upon any subject just as a painter does upon
a landscape, He has to compose a perfect picture

by means of the disposal ot illumination, and he
must be judged by the resultant whole. For ex-

ample, to erect huge wooden masts outside the build-

ings would dwarl the structures, fo make each

building a blaze of light would blot out the grounds.

A sea of light in the paths and lawns would reduce

the buildings to islands of darkness, so that the

study of distribution and diffusion becomes, for a

lighting expert, not only a severe problem, but a

fascinating and absorbing pursuit. In dealing with

questions of light for strictly utilitarian purposes,

means must be adopted quite different from those

that promise success m spectacular displays, but the

result is ever a matter of guesswork. The experi-

ment is much the same as bring of modern artillery.

Each shot is so costly and so irretrievable when hred

that native genius and prayerful study must be taxed

to the full in advance to insure the hitting of the

mark. It will be seen at once how extremely diffi-

cult it would have been to change the plan ol light-

ing the Pan-American after adoption, and, there-

fore, how much experience and forethought must
have gone into it in advance.

I can do no better than quote from an article

from Mrs. G. Van Renssellar, which appeared, in the

New York World of May 12, 1901 : "I he effects of

electric lights are indeed not artistic effects in one

sense. But in another they are, for they are wrought
by the hand of man, although with one of nature's

own agencies, and they cannot be well exhibited

except upon a fine architectural background. To
speak accurately, they are decorative effects. This

means that they belong to the category of the varied

kinds of beauty that man has created, and they are

the only kind that modern man has created without

any help from precedent or tradition. Here we may
say, with some self-satisfaction, is something extraor-

dinarily beautiful which the Greek and the Roman,
the Frenchman who built Gothic churches and the

Italian who built Renaissance palaces, had no chance

to enjoy. Greatly our superiors in the production

of beauty of many other kinds, here they were not

even experimenters or prophets. A Greek or Roman
could have no more imagined the nocturnal scene

that we shall behold in the Court of Fountains at

Buffalo, than a cave dweller or a man of the stone

age could have imagined the daytime aspect of

classic Athens or imperial Rome. On a moonlight
night, indeed, the Rome of the Emperors must have

been an even more impressive sight than by day.

But on a dark night it could not be seen at all.

What did it have wherewith to illumine itself?

Nothing but oil lamps, bonfires, torches, and on
some great occasions, perhaps a few tar-smeared

burning Christians."

"When the charmingly varied features of the big

huildings at the Pan-American are defined and
wreathed about with garlands of flame, when its

hundreds of tall or spreading fountains and wide
sheets of cascades shimmer with ever-shifting and

varying colors, when its tall Electric Tower set

with 40,000 lamps seems an almost solid sheet of

flame, and its scores of searchlights turn and play

in all directions, then indeed we shall realize that

we have done something in the way of beauty that

the ancients could not do—could not imagine as

possible."

While the building art has derived expression

from the ancients, yet in our time we have few
new conceptions but many poor reproductions. The
illuminating results achieved at the Pan-American
are the work of the scientist, inventor and engineer,

without whom the old vessel of fat, the source of

light of our ancient friends, would still hold sway.
Lighting is not a matter strictly for architects nor

engineers, but a special art and a subject of special

investigation. Whatever beauty the architecture may
possess, if a funereal aspect is to be presented on
occasion, the mourning colors of the country must
be chosen, be they white, yellow or black. If the

occasion be festive and in daylight, bunting, in the

skilled hands of the decorators, will secure a festive

transformation. To make a scene festive at night, it

can only be by the aid of illumination.

Interference or meddling before the completion of

the original scheme of the electrical work was
avoided as much as possible at the Omaha Exposi-
tion. No one other than the designer and constructor

knew what to expect of the illumination until the

first trial, which then proved satisfactory to the

management, as well as to the public. There was
r.ing with the work in hand by out-

side influences, at the Pan-American Exposition and
at the Chicago World's Fair. This resulted in the

abandonment of many good features and the neutral-

ising of others. As an instance of this, a continual

harping for gas torches along the canals (a 1

tion of an abandoned experiment at Chicago) re-

sulted in their being finally introduced at the Pylon
embankmerr of electricity, and
we are not hand: and the ancients

in their illuminations. There is another in-

stance ive meddling which appeared in

a prominent New York daily among the art notes.

Such if backed up with influent

-bing. This shot at the Electric '1 owcr

with lights from
the Elcctri'

greatly to the effect without adding much

to the expense, but some experience was necessary
to teach the managers that a line of lights on a
dark night looks just as well strung from a long
rope or a pole as from a pile of masonry."
This same idea was carried out recently at the

Twentieth Century celebration in Philadelphia, and
proved how not to do it.

In closing this paper, a few remarks are in order
on what the future may show in exposition lighting,

if the experiences of the past are heeded. Expe-
rience has demonstrated that the future successfully

illuminated exposition will use a small unit of light,

well diffused and of pleasing color, the unit to be
well distributed. All concentrated light will be
avoided unless the concentration is accomplished
with the smallest practicable unit so that the volume
does not exceed the general intensity established.

Especially is this essential if displays of emblems or
other artistic creations are introduced. These must
not mar the actual illumination. Where spectacular

effects are desired, they must be so related to the

whole as not to become obtrusive. Light is only
relative. The expert on illumination must ever re-

member this, and never spoil the beauty and effi-

ciency of a general scheme by objectionable lighting

which dwarfs all surrounding illumination.

Engineering and Scientific Meetings in

Glasgow.

The first International Engineering Congress in

Great Britain was opened in Glasgow on Septem-
ber 3d. The meetings were held in the ancient

university buildings at Gilmorehill. It is estimated

that over 2,500 members were in attendance at the

congress. Prof. H. S. Carhart, of the University
of Michigan, was the official representative of the

United States at the electrical section. The con-
gress was opened by a presidential address by
James Mansergh, who gave an intelligent eulogy on
the profession of the engineer. W. Langdon,
president of the electrical section, opened that body
with an introductory address. Among the more
important papers read was one by O. Lasche of Ber-
lin on "High-speed Railway Car of the Allgemeine
Elektricitats Gesellschaft, Berlin."

An eight-day session of the British association

opened at Glasgow on September 12th, Professor

Rucker making the presidential address. These
meetings were also held at the University of Glas-

gow and many social receptions were given by
officials and some of the nobility of the city.

Among the more prominent speakers on the pro-

gramme were Professor Ramsay, Francis Darwin,
H. J. Mackinder, Lord Kelvin and Prof. Percy
Frankland.

Who Wants to Operate Street Cars in

Chicago?

The Chicago City Council committee on local

transportation at a recent meeting decided to invite

proposals from all persons or corporations other

than the existing street-railway companies in Chi-

cago that may desire to offer bids for the privilege

of supplying Chicago with a street-railway system,

to be built as soon as the present franchises expire.

It was not agreed that any one of these proposals

would be accepted, but the action was taken with

the hope that with such bids in its possession the

committee would be in a position to handle the situ-

ation when the time comes when the present fran-

chises must be extended or new ones granted.

Three questions relative to the rights of the city

in reference to franchises will be propounded to

Corporation Counsel Walker. These questions, as

prepared by Alderman Hermann, are:

Has the City Council the power to make schedules fixing the

running time and headway of cars and to compel the street-rail-

way companies to operate their cars according to such sched-
ules?
Has the City Council the right to fix the rates of fare charged

by street-railway companies for carrying passengers under their

present ordinances?
Has the < ity Council the right to require 'he traction com-

panies to issue transfers at the intersecting points of all lin es

operated or controlled by said companies?

Old Time Telegraphers.

The Old Time Telegraphers' association and the

United States Military Telegraph Corps held their

annual meetings in Montreal on September nth,

12th and 13th. The members were officially wel-

comed by Mayor Prefontaine. The question of

establishing a home for aged and infirm telegraphers

came up for discussion at the business session, but

it was decided that for the present the project is

impracticable.

Officers for the ensuing year were elected and

the association decided to hold their next conven-

tion in Salt Lake City and Ogden, Utah, next Sep-

tember. The United States Military Corps elected

(he following-named officers: President, Col. W. B.

Wilson of Philadelphia ; vice-president, William M.
Ives of New York; secretary-treasurer, James E.

Pcttit of Chicago. The following were elected "f

ficcrs by the Old Time Telegraphers: President,

H. Cone of Ogden, Utah; vice-president,

Di r; secretary-treasurer,

Brant of New York.

Power Equipment for New York Rapid
Transit Road.

Contracts aggregating $1,500,000 were awarded to
the Allis-Chalmers company and the Babcock &
Wilcox company by the Rapid Transit Subway
Construction company on September 10th. The
first-mentioned company was awarded a contract
for the construction of eight 5,500-horsepower sta-

tionary engines, and the latter company obtained
an order for 48 boilers of 600 horsepower each.
General Manager Bryan announced that within a
few days a contract aggregating $1,500,000 would
be let for electrical apparatus, to consist of al-

ternators, exciters, transformers and rotaries, to be
used for the subway road. One central station and
eight substations will be provided for the road, and
their sites have already been purchased. Bids for
the power-house equipment have been submitted
by the General Electric company of Schnectady,
the Westinghouse Electric and Manufacturing com-
pany of Pittsburg and the Stanley Electric Manu-
facturing company of Pittsfield, Mass. It has been
stipulated in all calls for bids that all contracts
must be filled by January 1, 1904. The plans and
specifications for the switchboards are being pre-
pared. No bids for the construction of the motors
have been called for, as the number of trains, and
consequently the number of motors has not yet been
determined.

Electrical Progress in Ireland.

The preamble of the Shannon water and electric-
power bill was recently passed by the select com-
mittee of the House of Lords. In consequence of
its bearing on the industries of the west of Ireland,
the bill is deemed of great importance, its object
being the formation of a company with a capital
stock of ^360,000 and borrowing powers of ii8o,ooo.
Authority will be given this company to carry out
a scheme for the utilization of the waters of the
River Shannon for the purpose of generating elec-
tricity for lighting and power purposes. The power
will be supplied over an area having a radius of
30 miles from the power station, which is to be
situated 4

1
/:! miles from Limerick. The power in-

stallation will include a short canal to carry the
waters of the Shannon to the generating station to
be erected at Cloonlara, where a fall of 40 feet is

obtained. At a point six miles below the intake
the water will be returned to the Shannon. It is

hoped that the manufacturers of the city of Lim-
erick will become the best customers of the company.
The latter has entered into an agreement to supply
the electric-railway company of the city with energy
in bulk. It is expected that the corporation, which
supports the scheme, will also take the current neces-
sary for the lighting of the city. The bill, having
already passed the House of Commons, will, no
doubt, soon become a law.

Electric Railways about Des Moines.

The Interurban Railway company of Des Moines,
Iowa, announces that by the middle of next year
surveys will be completed for an extensive system
of electric railways centering in Des Moines and
covering a considerable portion of the state. Ar-
rangements have been completed for financing the
project and active building operations are to be be-
gun this fall on two lines. Within another year it

is intended to have about 200 miles of line in op-
eration. The construction of the grade to the army
post is to be followed up by the construction work
on the lines to Indianola and Nevada. Both are
expected to be completed so that they may be
ironed early in the spring. In another year, it is

expected to extend the Nevada line through Eldora
to Waterloo and absorb a line under construction

to Denver, Iowa. The Winterset line is also to be
constructed next year and will probably be built to

Creston in 18 months. From Valley Junction a line

will be built west, through Adel, Panora, Audubon,
Guthrie Center and other points.

Board "f Review of the City of Chicago has
I that the increased taxation of the elevated

railroad companies, the total assessment of which
iO,i ; 00, i fair. The assessment is an

6 570 over last year's.

Another Wireless-telegraph System.

The invention of two distinct improvements upon
the Marconi system of wireless telegraphy are
claimed by F. J. Gross of the Wireless Telegraphy
company of Honolulu, H. I. Two of these improve-
ments will, it is asserted by the inventor, result in

a virtual transformation of the Marconi system.

One of the improvements is said to be an attachment
for automatically transferring the received electrical

impulses to an ordinary telegraph wire and con-
veying them to a Morse instrument. An apparatus

of this kind is now in operation between the Waialu
telegraph station and Honolulu, thus doing away
with the necessity of telegraphing or telephoning

the messages received at the station to the city.

Another improvement is in connection with the ar-

rangement and operation of the coherers. Mr.
Gross says that he has perfected an automatic de-

vice for decohering the metal filings in a better way
than that adopted by Marconi in his system.

An application for a 50-year franchise for an elcc-

Iric railway between Jolict and Aurora, 111., has

been refused by the Jolict highway commissioners.
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Electrical Transmission of Power from
Niagara Falls. 1

By Lewis L\ Stillwell.

'I he history of the Niagara Falls power plain is

a demonstration of the ability of applied electrical

. ngincering science to attain in commercial practice

results predicated in large degree upon theory. In

1 mosl .inking manner it exhibits the fact that for

nearly a decade electrical engineering has been es-

tablished upon a basis 'as certain and permanent

as otiier branches of engineering; that eight years

ago—a long time in our profession—it was possible

so to plan an electrical installation involving ulti-

mately the transmission and distribution of several

hundred thousands of horsepower, and that at the

pn -'in time we can effect improvement only with

ipect to relatively unimportant details, the aggre-

gate results of which, if adopted, would be hardly

noticeable as affecting the cost of power. I think

ii safe to say that if the Niagara Falls Power com-
pany to-day were facing the same problem which it

olved in 1893 and should bring to bear upon it

1 he same comprehensive and thoroughgoing meth-
ods which at that time characterized the work of

its officers and directors, the solution, based upon
all that has been learned up to the present time,

would be so nearly identical with the solution which
the company adopted eight years ago that the result-

ing cost of power delivered to local users would not

he affected even to the amount of $1 per kilowatt-

year.

Phase and Frequency.

The wisdom of the decision to reject the three-

phase system is at least open to question. This de-

cision was reached by the directors of the Cataract

Construction company in May, 1893. I am on record

prior to that time, and, in fact, as far back as 1889,

in advising the use of the two-phase system, but

from present knowledge I believe that the decision

to reject the three-phase system in May, 1893, was
a mistake. At that time Charles F. Scott's clever

invention of the method of winding and connecting

transformers to secure three-phase currents from a

two-phase source had not been announced, and but

for that invention it is my opinion that the additional

cost of conductors required by the two-phase sys-

tem would to-day turn the scale in favor of the th.ree-

phase plan. Under the conditions existing at Ni-

agara, however, where single-phase power is re-

quired in a number of cases, the two-phase arrange-

ment possesses a substantial advantage in the entire

separation of phases and the convenient balancing

of the load, and were a new Niagara problem to be

presented to-day with conditions precisely sueh as

are met by the existing plant, as we now have the

means of obtaining three-phase currents for the

more distant and therefore more expensive trans-

mission, while using for local distribution either

single-phase or two-phase circuits, I should still in-

cline to the use of two-phase alternators.

As regards the frequency chosen, viz., 25 cycles

per second, experience since 1893 has demonstrated

the wisdom of its selection. This frequency is to-day

more generally used in America in electrical distribu-

tion .for power purposes than any other. Personally,

f consider 30 cycles preferable, but at Niagara it

was not possible to adopt this frequency for the

reason that the speed of the turbines had been fixed

at 250 revolutions per minute before the question

of frequency was seriously considered. A 16-oole

dynamo at 250 revolutions per minute will produce

33% cycles per second and a 12-nole dynamo 25

cycles per second. There were difficulties in the

wav of winding a 14-pole machine for two-phases,

and after verv careful consideration of the relative

advantages of 25 cycles and 33% cycles, the former

was chosen.

My principal reason for believing that a frequency

of 30 cycles per second is preferable to 25 cycles

per second is that no-volt incandescent lamps of 16-

candlcpower or more, when supplied at that fre-

quency from practically any commercial alternator,

are free from any suspicion of fluctuation in candle-

power due to reversal of current, while at 25 cycles

such is not the case. At Niagara, the town of Echota

is satisfactorily lighted by incandescent lamps using

25-cyclc currents, but this result is somewhat as-

sisted by the fact that the potential wave of the Ni-

agara alternators is flatter than a sine curve. A
great deal depends upon the form of the electromo-

tive-force wave, although T do not remember having

een ibis point mentioned in any of the published

discussions of this subject. If the wave be pointed

or peaked, i. e., if the ratio of maximum to mean
value of the electromotive force during a half evele

materially exceed the ratio of these quantities in a

sine wave, incandescent lamps will show visible

fluctuation at frequencies considerably hir/her than

is the case if a flattened wave be used. Of course

a no-volt lamp will show fluctuation under condi-

tions when a 50-volt lamp will show none. and. pre-

sumably, 220-volt lamps are still more sensitive.

although T have never tested this experimentally.

1 have found no reason, therefore, lo modify the

eninion first formed in t8oo. that for plants in which

the supply of rower is the principal object. 30

cycles, which, with absolutely satisfactory results,

permits also direct supply of incandescent lamps, is

the best frequency.

\n American Plant.

I deem it proper to make this record in this place

r.ot only as a nutter of justice to my associates and
myself, who did much work from 1888 to 1898 in

evolving the system adopted at Niagara, but also to

establish a tact which is oi interest to the Institute,

viz., that while the .Niagara plant embodie
of many men, British and continental, as well as
American, the evolution and development of each
of the important parts of the system as used at Niag-
ara and the aggregation of these parts into a
ing plant, accurately adjusted, easily controlled and
delivering power to-day for a multiplicity of pur-
poses in Western New York was American, as the
far-sighted business enterprise which invested very
huge capital in a project depending for success upon
many factors not tested by experience was also Amer-
ican.

The First Three Alternators.

The general mechanical features of the alternators,

i. e., the external revolving field with inwardly pro-
jecting field poles surrounding a centrally located

and stationary armature, were proposed by Professor
Forbes. For a 5,000-horsepower alternator having a

vertical shaft and operating at the very high speed
of 250 revolutions per minute, no better form from
a mechanical standpoint has ever been produced.
The type, however, is not well adapted to a high-
potential winding nor to the attainment of very
close regulation under conditions of high speed and
low frequency. Considerations of mechanical safety

limit the normal speed of the periphery of the re-

volving field to something less than two miles a min-
ute, and when the necessary thickness of ring and
length of field pole are subtracted from the radius

thus fixed, the limiting diameter of the armature
comes out at something like nine feet. A frequency
of 25 cycles per second implies 12 poles, and the

armature reaction is necessarily so powerful as to

render impossible the attainment of six per cent, or

eight per cent, regulation, as is now common in slow-

speed alternators of output comparable to that of

the Niagara machines. The small diameter of the

armature also limits the space available for insula-

tion, and so limits the potential for which the ma-

Portions of an exhaustive paoer road bpfore the American
institute ot Electrical Engineers at Buffalo, August 23, 1901.

ELECTRICAL TRANSMISSION OF POWER PROM NIAGARA
FALLS.—5,000-HORSEPOWER SWITCH.

chine can be wisely wound. As the art stands to-day,

a distributed or bar winding for 5,000 volts or an
open slot-coil winding for 10,000 volts could perhaps
be adopted in a machine of this type and size, with-
out unduly reducing the factor of safety in commer-
cial operation, but these figures cannot be attained
without reducing the factor of safety in operation
below the point attained in the 2,200-volt machines
now in use.

The first alternator was put into commercial serv-
ice in October, 1895, the second alternator following
a few months later, and the third beginning its com-
mercial work in 1897. They have been in practically

continuous use ever since they were started, being
shut down regularly once a week for a few hours,
when they are thoroughly cleaned and inspected.

Allowing for all stoppages, the use of the first three
alternators to date in actual running time is more
than equivalent to five years' absolutely continuous
use. and in that time there has been no failure in

any part of any one of the three alternators which
has caused one minute's interruption of service. This
excellent record is undoubtedly due in part to the
system of inspection and testing adopted, each alter-

nator being thoroughly cleaned once a week, while
at intervals of about three months the armatures are
subjected to a test potential of 6.000 volts, and any
armature bars having insulation which will not with-
stand this test are removed and replaced by others.

This, in my opinion, is the proper manner to take

care of electrical machinery. The total cost of main-
tenance of these alternators since the field coils were
replaced has not exceeded one per cent., whereas if

tbev were not kept in first-class condition it is not

difficult 10 imagine bow accidents might occur, caus-

i'le much and expensive damage.

Swi rCHING Ai'i'M; Mrs.

The design ami construction of adequate switching
apparatus, properly organized, not only with ref-

erence to the three alternators originally ordered by
the Cataract Construction company, but also to fu-

ture extensions of the Niagara development, \\

the leasl difficult of the problems presented by the

conditions to be met.
In 1803, no switch adapted lo 5,01 er cir-

CtlitS had been constructed, and. so far as T am
aware, no switch fitted to meet the conditions, both

of large current— 1,000

ely high potenli
Had been attempted.

1 he dimensions of a switch adapted
3

•.. oi contact
rent and by distance between tern
the comparatively high potential, wei
'-•ration by hand was considered impraci
it was decided to employ pneum
throw the switches. lhis made it

;

the switches at a distance from the ope
would thus be removed from danger 1:.

short-circuit in the switches or a dangcro;:
Danger to the operator from accidental contact
charged terminals would also be eliminated in this
way.

i be accompanying illustration shows the general
arrangement and construction of one of the

power, two-way, four-pole switches. Two in-
dependently operated pistons working in air cylinder*
placed back^to back are used to open and close the
switches, ihe current-carrying contacts arc of the
ordinary blauc-and-jaw type, in opening the switch
when the moving blades leave the contact jaws the
arc, which would otherwise occur, is prevented by
a shunt circuit, having a considerable resistance.
The small current which flows through this 1

ance is finally broken at auxiliary terminals of the
plunger-and-socket type, the material used for these
terminals being a certain quality of brass, which docs
not readily arc. The non-arcir.g qualities of this
material were discovered by Alexander J. VVurts, and
utilized by him in his well-known and valuable light-
ning arrester for alternating-current circuits. On the
whole, these switches have been very satisfactory
in operation. They cannot be relied upon to open
the circuit under short-circuit conditions, and were
never intended for that purpose. They have been
used, however, to open the circuits conveying large
amounts of power, and they have done this suc-
cessfully. Under test conditions, they have repeat-
edly opened, without injurious sparking, the cur-
rents exceeding 1,500 kilowatts per phase. In open-
ing the circuit by this switch, no appreciable rise

of potential occurs. This point has been thoroughly
demonstrated, as it was deemed possible that in sud-
denly opening heavy power circuits of considerable
inductance and capacity, momentary abnornr
of potential might be experienced. That no ex :

rise does occur has been conclusively proved by
tests, the method used being to place in parallel with
the switch a spark gap, consisting of two sharp
terminals separated by an adjustable and known
space.

Pole Lines.

This [the old Buffalo] pole line was designed to
carry 12 conductors of 350,000-circular-mil section.

Only six of these conductors, constituting two three-

phase circuits, have been erected, and the three
conductors of each of these two circuits were origi-

nally placed side by side on the upper cross-arm.
This, of course, located the three conductors of a
circuit on the same horizontal plane, and the distance-

between the central conductor and each of the two
other conductors was 18 inches. The conductors of
each circuit are spiraled in six sections to avoid
unbalancing of potential due to self-induction. As
a protection against lightning, a barbed-iron wire
of the kind extensively used for fencing cattle ranges
in the West was carried upon an iron pin near each
end of the upper cross-arm, this wire being grounded
at every fifth pole.

Experience demonstrated that it was a mistake to
place the three conductors constituting a circuit on
the same horizontal plane and only 18 inches apart.
I may be excused for disclaiming responsibility for
this arrangement, in view of the fact that, in 'iS'ij,.

acting as electrical engineer of the Westinghouse
company, I submitted to the Cataract Construction
company elaborate plans and specifications for a
transmission line in which the three conductor!
stituting a circuit were trianglcd, the sides of the
equilateral triangle being 36 inches. T
were rejected in favor of others, and the arrangement
actually adopted by the company proved very
ing to mischievous or malicious boys, who
short-circuited the line by throwing across it short
pieces of wire which they succeeded in lodging
two "f 111. -re of the conductors.
The new pole line differs radically from thi

one. From Niagara to Tonawanda the length of
span is doubled—that is to say. the a>

in the new line is about 140 feel as against an
average of 70 feet in the old line, these

applying to tangents, and
curved portions of the respective lines. The

similar to those used in line No. 1. but every
third pole is substantially guyed. The uni

spacing •< ^•]<-< in the old line is explained
by the fact that it was assumed that during slcot-

slorms ice might cover the conduc - radial

depth of half an inch, which, if it did actuallj

would, of course, greatly increase the pressure, tend-
overthrow the line during wii

upon the Niagara frontier are often very
iencc during a number oi wil

ed the tact that ice never adheres to

circuits while they are traversed by the n

rents. This result is due in part, pre-

thc heating effect of the currei

itic repulsion. It is certain that d

statically repelled by the charge.'

I think it probable that this

of sleetv rain. In
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dilations of the effect of wind pressure were based

upon the projected area of poles, cross-arms and

conductors, but with no allowance for a covering of

ice.

Aluminum conductors are used for the new line.

The old and new pole lines follow the same route

from the power house to a point a short distance

beyond Tonawanda, where they diverge, the new
line, from the point named to the terminal house,

which is located just inside the city line at Buffalo,

being approximately three miles shorter than the old

lines. Taking into account the difference of the

length of the line and in specific conductivity of

copper and aluminum, the equivalent section of con-

ductor for the new line works out about 497,000

circular mils. The manufacturer guaranteed the con-

ductivity of the aluminum conductor to be not less

than 61 per cent, by Matthiessen's standard. The
impedance of each circuit was calculated, and a

section of 500.000 circular mils adopted for the

aluminum conductor, which is, of course, a stranded

cable. The line has been in use since April I, 1901.

and when operating in parallel with one of the old

lines, the load is so equally divided that no difference

can be detected by readings of the indicating watt-

meters used. When the aluminum conductor passes

through that part of the company's territory where
hrge chemical industries are established, it is pro-

tected by a braided cover treated with asphaltum.

The principal reason for choosing aluminum instead

of copper was its less cost, the aluminum line at

the time when it was ordered costing about 12 per

cent, less than an equivalent copper line.

The guaranteed maximum resistance of the con-

ductor is .03472 per thousand feet and the minimum
tensile strength is 23,000 pounds per square inch,

with average tensile strength of 25,000 pounds per

square inch. By calculation, with temperature of

wire 20° F. below zero, the maximum strain upon

the wire will be slightly more than half the minimum
tensile strength.

Present Outfit of the Plant.

The local load (July 20. 1901) varies between 14,-

200 kilowatts and 15,700 kilowatts. This remarkable

uniformity of output is explained by the fact that

nearly all of the power used locally is delivered to

manufacturing companies whose processes are con-

tinuous and whose use of power is practically eon-

stant. The long-distance load varies from a mini-

mum of 3.300 to a maximum of 15.600 kilowatts. Of
this maximum, probably go per cent, is used for rail-

way and lighting purposes.

Delivery of Power in Buffalo.

Power from Niagara is delivered to the terminal

house at present by three overhead circuits, each of

which is calculated to deliver the output of two

, alternators at the Falls, less the losses, in step-up

transformers and in the transmitting conductors.

Two of the transmitting circuits are therefore ample

for the present use of power in Buffalo, which does

not exceed 14,000 kilowatts, except for about two
hours in the evening, when it rises to nearly 16,000

kilowatts. The loss in step-up transformers is

slightly less than two per cent., and the loss in the

transmitting circuits, when two of them are used

to deliver the combined output of four alternators

working under full rated load, is about six per cent.

If four alternators at Niagara deliver to the step-up

transformers their full rated output, viz., 14,920

kilowatts, any two of the transmitting circuits oper-

ated in parallel will deliver to the step-down trans-

formers at the terminal house about 13,750 kilowatts.

Of this amount the step-down transformers will de-

liver to cables which convey power to the various

sub-stations in Buffalo not less than 13,500 kilowatts.

The net calculated efficiency of the transmission, in-

cluding losses in step-up transformers, transmitting

circuits and step-down transformers, when two cir-

cuits are in use under rated load, is therefore a

little above 90 per cent.

The power, which is delivered by overhead lines

to the terminal house at 22,000 volts, is reduced in

potential and delivered to underground cables at

11,000 volts by two groups of transformers connected

in delta. The rated output of each transformer is

2.250 kilowatts, and three transformers are therefore

capable of transforming the full amount of energy
which two alternators and eight step-up transform-

ers at the Falls and one transmission circuit can
r to the terminal house. In operation, all of

Ihe alternators used to supply Buffalo service are

ted in parallel, as are also the transmission

circuits used and the two groups of step-down
formers, but in planning the general features

of the terminal-house installation the possibility of

ultimately operating two or three more electrically

separated sets of alternators, lines and transformers
•id the transformer unit was

therefore so selected that a group of three corrc-

in output to one transmission circuit. In ap-

7,500 kilowatts (10,000 horsepower)
red in Buffalo call for two alternators, eight

step-up transformers, one transmission circuit and
thr< n transforme
To light a city of nearly 500,000 inhabitant-, 1<<

r the entire street-railway service of

that city, to deliv .usands

real variety 'of pur-

and at poin
: throughout a territory

miles long and four miles wide,

all this by a system of underground cables, which in

;<p!y through overhead lines

exposed to lightning, to the winter storms of the
Niagara frontier and to wanton interference of mis-
chief-makers, and under these circumstances to se-

cure a delivery of power free from all interruptions
and in every way satisfactory to the users, is by no
means an easy task. The theorist may say, get rid

of your overhead lines, and construct a tunnel or

subway, but this, as I have pointed out, is a com-
mercial, if not an engineering, impossibility, owing
to its great cost, at least until the aggregate use of

power in Buffalo becomes so large that the cost of

the underground construction will no longer add
to the cost of power at Niagara an amount so great

as to render its cost in Buffalo commercially pro-

hibitive. The practical man may say: "You are
attempting an impossibility ; it is not reasonable to

expect that you can tie to one central source by
electrical connections, sensitive as human nerves,

every industry that employs power in Western New
York, expose these electric nerves through half their

length to lightning and storm, expose them again

in half a dozen sub-stations in complicated switch

gear to the manipulation of a large number of at-

tendants and then expect to get along without fre-

quent attacks of temporary paralysis."
^
But if such

a view be accepted, progress is impossible. It must
be frankly admitted that, up to the present time, the

results of efforts put forth to make the service ab-

solutely continuous and reliable have not been en-

tirely satisfactory, but the creation of a system that

shall in a perfectly satisfactory manner distribute

throughout a territory so extensive and so comnlex
in its requirements the surplus power of the Falls

is necessarily an evolution requiring time. Very
substantia! progress has been made ; apparently very

many difficulties remain to be surmounted.

Electrical Equipment of Power Plant Now
Building.

The general organization of the equipment will

differ in having all switch gear and measuring in-

struments located in one structure, instead of in two
separate structures. The ultimate equipment will

comprise 11 3,730-kilowatt alternators, wound for

two-phase and 2,200 volts. Oil switches, operated

by electric motors in combination with spring mech-
anism, will be used.

Instead of instrument stands, a switchboard of

blue Vermont marble, located upon an elevated plat-

form about the middle of the power house, will be

used to mount the indicating and measuring instru-

ments. Below these instruments, and extending the

entire length of the board, a distance of 70 feet,

the small switches which electrically control the

movements of the large switches in the alternating-

current circuits will be located, and these will be

assembled in connection with an organization of

dummy bus-bars and connections in such a way as

to constitute an exact diagramatic representation of

the actual existing connections of the power cir-

cuits. While the organization of switchboard appa-

ratus in power house No. 1 is remarkably free from
complication, experience in the operation of the plant

has demonstrated the fact that in time of emergency
the most skilful operator is liable to make mistakes.

When something goes wrong, the operator has no
time to draw diagrams, nor even to think diagrams.

At such times the eye is a quicker and more cer-

tain guide than the mind. I feel confident that the

use of the diagram switchboard arrangement will

materially contribute to the safety and certainty of

operation.

The regulation of the alternators will he materially

closer than that of the machines thus far installed,

my specifications calling for an armature current

three times normal full-load current when armature

is short-circuited under conditions of full-load field

charge, while in the old machines the armature cur-

rent under such conditions was about twice normal
full-load current.

The external appearance of the alternators will be

considerably changed by the removal of the bridges,

this being made possible by locating the field-col-

lector rings on the shaft below the stationary arma-
ture and carrying the exciting current to the fields

by wires placed inside the hollow shaft.

In other respects, the new alternators will not dif-

fer materially from the old ones.

As in the case of power house No. 1, exciting cur-

rent will be supplied by continuous-current machines,

driven by turbines, but in the case of power house

No. 2 these will be located in chambers excavated in

the sides of the wheel pit at the level of the turbine

deck. Experience has shown that similar chambers
in the old wheel pit are almost perfectly dry, and
it is thought that the simplification of the hydraulic

plant required to drive the exciters, which results

from placing them nearer the bottom of the wheel
plant, will reduce chances of possible interruption

of service by reason of trouble with the exciter,

turbines and shafts.

Concluding Observations.

Briefly, the Niagara plant has contributed in no
small degree to the development of a considerable

number of important chemical industries, and is al-

ihe center of a prosperous and rapidly grow-
ing manufacturing community. It is lighting Buffalo,

Tonawanda. Lockport and Niagara Falls, and is

operating the electric-railway systems in the cities

>r named.
For the first six months of the current year, the

output of the plant was 104,378,000 kilowatt-hours.

A steam-driven plant delivering the same output and

using three pounds of coal per unit at the switch-
board, would have burned in the time named 156,000
net tons of coal—more than 800 tons per diem.
The generating plant, including alternators, ex-

citers and switch gear, has been remarkably suc-
cessful and satisfactory in operation. The cost of
maintenance and repairs for the last two years has
been less than one per cent., while maintenance and
repairs of the motive-power plant, including turbines,
governors, penstocks, shafts, inlet racks, etc., has
approximated two per cent. The local distributing
system also has proved satisfactory in service. The
long-distance transmission and distribution of power
hitherto has been subjected to occasional interrup-
tions, brief in duration, but, nevertheless, seriously
annoying. The separation of overhead and under-
ground circuits affected by the use of step-down
transformers in the terminal house, improvements
in organization of the local distributing system in
Buffalo, now rendered possible by the installation
of the terminal-house equipment and the gradual
elimination of weak points in the system justify the
belief that the interruptions of the long-distance
service will become less frequent than in the im-
mediate past, but until the time arrives when it

shall be commercially feasible to use cables instead
of overhead lines, occasional interruptions of service
are apparently inevitable.

Los Angeles' Proposed Power Plant.

The news that has recently been made public in
relation to the acquisition of important electric-
power interests on the Kern River by the Edison
company of Los Angeles lends additional impor-
tance to a report that has just been received from
the Department of the Interior, containing papers
on irrigation by the United States Geological Sur-
vey, including a report on the Kern River, by Frank
H. Olmstead.

It is not known to many people that another
corporation, known as the Kern River company, has
been engaged for the last four years in securing
rights-of-way through a government reservation, and
that these rights have now been approved by the
Department of the Interior. A plan of the reservoir
site of this company, printed in the government re-

port above referred to, shows an area of 1,121 acres,
with a storage capacity of 42,000 acre-feet, and a
dam 72 feet in height. The diversion works of
the power canal are to be at the lower end of the
town of Kernville, where the river forks. Mr. Olm-
stead, in his report, gives the following particulars
in regard to this enterprise:

Trie plans of the company are based upon a mini-
mum flow of Kern River past their diversion works
of 400 second-feet. This, considering the storage
proposed on Salmon Creek, which is described fur-
ther on, is a conservative estimate for any ordinary
scries of years, but could not have been maintained
in 1899-1900, although in nine out of 10 years it

easily could be increased to 500 second-feet. The
plans are based on an available head at the wheels
of 230 feet during extreme high water, with an addi-
tional head of 40 feet when the river is at its mini-
mum stage. H. Hawgood, the chief engineer of the

Kern River company, has designed, as a generating
unit, a waterwheel of 1,500 horsepower, with an al-

ternator of 1,030 kilowatts' capacity. There are to

be nine of these units—eight for daily service and
one to be held in reserve. For the additional 40-

foot head possible during low water, there will be
a 750-horsepower wheel and one 550-kiIowatt al-

ternator. On this basis, at no time would there be
supplied to the wheels less than 11,200 horsepower.
The impulse type of wheel would give an efficiency

of 80 per cent, the alternators an efficiencv of 96
per cent., and the step-up transformers an efficiency

of g8 per cent., thus delivering to the line 8.342

horsepower. Assuming five per cent, average loss

in transmission (a larger allowance than the 80-mile
transmission of the Southern California Power com-
pany, indicates as necessary), there would be de-
livered at the Los Angeles power house 7,825 horse-
power, and with 98 per cent, efficiency in the step-

down transformers, there would be 5,720 kilowatts
for daily distribution in the city. This delivery
could be increased 50 per cent, for an hour to take
care of the maximum load, which occurs between
the hours of 5 and 6 p. m. Speaking conservatively,
and having in mind the ruling rates elsewhere on
the coast, this 7,668 horsepower should command
1% cents per horsepower per hour. During the irri-

gating season of 1900 the municipality of Los An-
geles paid 2.2 cents per horsepower per hour for

power registered between the hours of 11 a. m. and
5 a. m. and 4.4 cents per horsepower per hour for
registered between the hours of 5 p. m. and 11 p. m.
In large plants, working 18 hours a day, and with
good bituminous coal at $4 a ton, the cost of one
horsepower per year would be $85, and in small
plants, where the attendance factor is relatively

greater, the cost would be $150. At the rate of i!?i

cents, the cost of a horsepower per year of 313
working days is $75. At this rale the gross annual
revenue of the plant would be $768,000, assuming,
of course, that all the available power is sold.

The company's estimate of the cost of construction

of the plant and lines for the transmission of the

power to Los Angeles is said to be approximately
$1,333,000.

The Edison Electric Light company of Little

Rock, Ark., will build a four-story power house.
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CORRESPONDENCE.

New York Notes.

New York, September 14.—Experiments will be

tried by tbe Brooklyn Rapid Transit company in a

few days with a compressed-air locomotive on the

elevated road from Fulton ferry to Navy street.

If the experiments prove economical the company

will install more of the locomotives.

The contract for constructing the New York and

Port Chester railway has been awarded to John B.

McDonald, who has the contract for building the

New York rapid-transit subway. '1 he contract

was made with the proviso that the New York State

Railroad Commission give its permission to con-

struct the road.

The Appellate Division of the Supreme Court

recently entered an order appointing Theron G.

Strong, Thomas C. T. Crain and Henry W. Gray

commissioners to hold hearings and report to the

court upon the application of the Rapid Transit

Commission for the extension of the rapid-transit

system to Brooklyn.
Complaint was recently made by the Metropolitan

Street Railway company against Max Rosenthal, a

cigar dealer, for illegally issuing transfer tickets.

Rosenthal has been encouraging trade by giving to

every customer buying a cigar at his shop a transfer

ticket good for a ride on the Sixth avenue or Eighth

street cars. It is asserted that he obtained the

transfers from dishonest conductors. Rosenthal

was arraigned in the Jefferson Market Police Court

and was held for examination.

A two-story power house to cost about $15,000

will soon be built by the Brooklyn Rapid Transit

company at Fulton street and Brooklyn avenue.

The Board of Rapid Transit Commissioners made

a requisition on September ath for the amount due

for work on the subway in August. It was $871,-

000, as against $800,000 for July.

The engineering department of the New York

Central and Hudson River Railroad company is

preparing plans for electrically equipping the com-

pany's suburban trains. It has been reported that

about $5,000,000 will be required to depress two

of the tunnel tracks and to construct a circular

track under the slation, and information asserted

to be most reliable gives the total cost of the pro-

jected improvements, including the purchase of elec-

tric motors and other appliances, as in the neigh-

borhood of $15,000,000. Considerable reluctance is

displayed on the part of the directors and officers

to incur such an expense, but the matter will

probably be settled sometime this fall.

Among the departmental budgets for 1902 which

were recently filed by the heads of the departments

with the Board of Estimate is one filed by Com-

missioner Kearney of the Department of Buildings,

Lighting and Supplies, making a requisition for

$410,853 for the year 1902, an increase over the

requisition of 1901 of $18,284. The mam item of

increase is for "extra help" which is necessary to

keen the electric plants and steam machinery in

order. M
-
L

-
G -

New England News,

Boston, September 14.—The General Electric com-

pany has been taxed $I5>943 by the city oi
^l

nn '

Mass., for the year 1901. This is a decrease of $230

compared with the company's tax last year. It is

the largest amount paid by any corporation in the

city. The next largest is $11,459, to be paid by the

Lynn Gas and Electric company, an increase of

$2,318, compared with last year. The Lynn and

Boston Railroad company is taxed $6,053.

The Hartford (Conn.) Light and Power com-

pany has filed a deed transferring all its real and

personal estate to the Hartford Electric Light com-

pany, by virtue of a resolution adopted by the Con-

necticut General Assembly in 1897. By this reso-

lution the Hartford Electric Light company was

authorized to purchase any or all of the franchises

and property of the Hartford Light and Power
company.
Members of the Worcester (Mass.) Republican

city committee are discussing the feasibility of re-

questing the City Council to authorize the installa-

tion of telephones in the polling places for use on

election day. The Democrats may indorse the sug-

gestion.

The Boston Elevated company has declared the

regular semi-annual dividend of $1.75 per share (3%
per cent.) on West End Street Railway common
stock, payable October 1st. The price of Boston

elevated stock declined from 186V1 early in August

to 167, the closing price September nth. The de-

cline is attributed to the land-damage suits, the

damages aggregating about $1,000,000, complaints

regarding the danger to eyes from the third-rail

sparks, and efforts to prevent the running of ele-

vated trains during the night. It is stated that lb'
1

company has the right to capitalize amounts paid

for land damages. The company claims that the

trouble from dropping of steel particles will dimin-

ish with (he age of the equipment.

The last horse street-railway line in Massachu-

setts was superseded by an electric line on Septem-

ber 5th. This was the line between Onset Junction

and ' Independence Point bridge, which has been

bought by the New Bedford and Onset Street Rail-

way company. Under the new arrangement, the

fare from Onset Junction to Independence Point has

been reduced froin 10 lo five cents and the running

time has been reduced from 20 to five minutes.
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The Augusta and Warren Railroad company has
I"'-" organized, li propo cs to build an electric

railway from Augusta to Warren, Maine, a distance

of 27 miles. The company is capitalized at $300,-

000, and its promoters are Governor dill. J. Man-
chester Haynes, G. E. Macomber, H. P. Vickcry and
'J'. J. Lynch.
'The Massachusetts railroad commissioners are to

investigate the accidents to eyes reported as caused

by steel particles from the third rail on the Boston

elevated railway. Experts connected with the board
and ihe Boston Elevated Railway company are in-

vestigating the cause of the steel particles and the

possible remedy therefor.

During the balloon ascension at Revere Beach,

Mass., recently, the balloon, in falling, landed on
the feed wires from the power house of the Sub-
urban Electric company and short-circuited the cir-

cuits, causing the extinguishing of electric lights all

along the beach and all over the town. Workmen
repaired the damage in about half an hour. B.

Canadian Intelligence.

Ottawa, Ont., September 14.—It is the intention

of the British Columbia Electric Railway company
to double the capacity of its power house in Van-
couver, B. C, and to put in a complete lighting

plant. Home Payne is the managing director of

the company.
D. H. Keeley, the general superintendent of Do-

minion government telegraphs, reports that he has

laid the cable from the mainland of Labrador, at

Chateau Bay, to the island of Belle Isle. He is now;

superintending the establishment of the Marconi
system of wireless telegraphy there.

The luxurious electric car which has been pro-

vided by the Ottawa Electric Railway company ex-

pressly for the use of the royal party, upon the

occasion of its visit to Ottawa, is 50 feet in length,

has straight sides, is vestibuled at both ends, and
has a full monitor roof of the Pullman type. The
interior is finished in antique polished oak, the ceil-

ing being covered with three-ply birdseye-maple

veneer and decorated. There are four large plate

mirrors, set in frames, two at either end of the car.

All the trimmings, such as hat racks, hooks, etc.,

are of solid bronze. The window curtains are of

the latest design, and are very ornamental. The
car is brilliantly illuminated by five clusters of in-

candescent electric lamps, 21 in all. The floor is

covered with a rich royal-blue velvet carpet. The
car contains 14 large easy chairs, beautifully up-

holstered in olive-green plush. The trucks are

double, and of the swing-motion pattern, with grad-

uated springs. The electric equipment is very com-
plete, and consists of four Westinghouse 50-horse-

power motors. The car is also fitted with the West-
inghouse air brake, and is capable of attaining a

speed of 50 miles an hour. This is said to be the

first electric railway car ever provided exclusively

for the use of royalty.

The street-railway car-fender problem in On-
tario appears at last to have been solved, so far as

legislation is concerned. The Ontario government
has made an order whereby three inventions are

authorized and approved for use on street cars in

the province. Those to which the provincial engi-

neer has given his official approval are the Provi-

dence, now in use in Ottawa, the Twentieth Century

and the improved Sleeman. The deadlock over the

fender question in Ontario has existed for some
time, but legislative action was rendered necessary

by the neglect or refusal of many of the street-

railway companies to equip their cars with a fender

which would be of any use in saving life. W.
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plant for operating its machinery. A dam v.

icted across a stream near tl

The
the clcctric-lighl

Iowa, has been rejected. Il

truct and improve it, if the

through.
The Northwest Light and Pow

purchased the electric-light plant a',

from the Alaska Light and
investment represents a total of a'

The Northwestern Inlcrurban Electric
company is projected, 10 build a line

:i. The line is to run from Shc-
boygan to Manitowoc, Green Bay and !

Mich. The capital stock of the company
The incorporators arc Charles McGec, Hem
Cochems, W.

J.
Scanlan and Barney Eaton.

Local capitalists at Dubuque, Iowa, arc interested

in a plan to build an electric railway to Plattcville,

Wis. Eastern capitalists are being intei

The council of Rochester, Minn., has contracted
f >r a new Ideal engine and boilers and 1

-

dynamos, one direct and one alternating-current, of
the Fort Wayne Electric Works. The cost of these
foots up $11,518. The city is enlarging and extend-
ing its electric-light plant. R.

Northwestern Notations.

Minneapolis, September. 14.—The Twin City Rapid

Transit company acquitted its work during the re-

cent state fair with great credit to the men operating

the system. The system carried in Minneapolis and

St. Paul, during the six days ended September 7th,

a total of 2,265,032 fares, as against 1,962,001 for the

same week of 1900. The mileage made by all cars

amounted to 347,64s, as against 3iS.S54- f°r the year

preceding. The increase for the week is shown
when it is stated that for the week preceding the

state fair, there were carried 1,326,033 fares.

An extensive electric-traction system is talked of

in Southeastern South Dakota. A line is projected

from Sioux Falls 10 Madison. Atlanta (Ga.) capi-

talists are interested. Lines are also planned in

connection with Yankton. Mitchell and \\.».>'

completing a loop 400 miles in length.

The owners of the New Richmond (Wis.) roll

mills plan to develop the walerpowcr of Apple River

at Huntington, and to install an electric-power trans-

mission plain. The roller mills company now op-

erates its mills with electricity.

The Menominee Range Railroad company has been

granted a franchise through Breitung township, near

Tron Mountain, Mich. The company has asked

franchises of all towns and cities between Iron

Mountain and Norway, Mich. The power will be

secured from the Pine River, near Iron Mountain.

The council of New t'lm. Minn., has rejected a

proposition from (he local electric-lighl company to

sell the plant to (be municipality. The city is ar-

ranging 10 pul in a municipal plant.

The Vshland Iron and Steel company ol \shland.

WTs., is considering the installation of electric power

for operating its plant.

The Washington Sialc Marble company ol Spo

kane. Wash, will install a complete electric-power

Information from Indiana.

Indianapolis, September 16.—The Cincinnati and
Indianapolis traction company, organized for the

purpose of building an electric line from Indianap-
olis to Cincinnati, was incorporated last ween, with
a capital of $10,000. The route of the proposed
road will be through Marion, Shelby, IJccatur,

Franklin and Dearborn counties, touching Shelby-'
ville, Greensburg and the other county scats. T his

line will be an important tributary to the commercial
interests of this city. A line is already in operation
between Cincinnati and Lawrenceburg, and a road
is to be built soon from here to Sheluyvillc. These
two may be branches of the main system as pro-

posed in the new company, but it is not known
definitely. The incorporators of the new company-
are J. C. Hooven, C. E. Hooven, Stanley Shaffer,

C. O. Richter and E. E. Heiser, all of Hamilton,
Ohio.
An electric line is planned between Indianapolis

and Plainfield, to be in operation within eight

months. A contract, which has been awarded to

an eastern company for the construction of the

road, stipulates that work shall begin within CO
days and be pushed with all possible speed. The line

will pass through Ben Davis and Bridgeport, and
there is a possibility of its ultimate extension to

Cartersburg Springs. The company has franchises
for the use of the national road in Marion and
Hendricks counties, so no private right-of-way will

be needed. The power house will be in Plainfield.

The officers of the company are: President B. T.
Nyslwander; vice-president, George J. Monroe;
treasurer, George E. Reynolds ; secretary, Frank M.
Smalley ; director, Addison Ballard. The company
asserts that it has excellent financial backing.
For over a year Bluffton has been struggling with

the problem of municipal ownership. The city owns
the lighting plants and the City Council has refused
to grant franchises to private companies, who de-
sired to install plants for incandescent lights. The
City Council has now placed an order with a Cin-
cinnati company for a dynamo with which to sup-
ply both arc and incandescent lights. The city will

pay for the machinery on the installment plan.

The question of a new electric-lighting contract

in Indianapolis is expected to come up soon. The
present Board of Works, having been once enjoined
from opening bids on a new contract and being

threatened with another injunction suit, both the

old and the new specifications having been com-
plained of as unfair to the Indianapolis Light and
Power company, finally postponed the receiving of

bids until after the city election. F.

From the Buckeye State.

Columbus, Ohio. September 14.—Charles Lockard
of Detroit and Alexander Engle have made ap

lion for a franc!;: ruct a road in thi

lage of Maumee. They pro] iild a line

'cling the .

tlaumec \ alley road, and have -

a 10-ecni fare for the round trip between thi

places.

The board of city affairs of Dayton has appi

a new ordinance for the Postal 1' '

.

company, which will continue foi

company will place a portion of its wires under-

ground.
It is staled that a deal

plctcd by which the

fillc, Wheeling. Martin's Fei

Junction and Brilliant. Plans will be

connecting this p
I

field Light and Power compan; and

nipany at Springfield, a few

lecided to combine the

light station as a means
and fuel and for

sonic new machinery v.

ig plant, but thai
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ready been bought. The directors of the Spring-
field Light and Power company elected the fol-

lowing-named officers : President, W. A. Scott

;

vice-president, Iheodore Troupe; secretary C. L. S.

Tingley; general manager, John H. Miller. The
officers of the railway company elected at the same
time are as follows : President, Oscar T. Martin

;

vice-president, H. J. Crowley ; secretary, C. L. S.

Tingley; general manager, John H. Miller. The
interests in these two companies are almost identi-

cal.

The city of Columbus will advertise at once for

contracts for furnishing from 650 to 700 arc lights

and from 200 to 1,000 flat-rlame lights. It is

thought the municipal plant will be put in operation

the latter part of this month, and it will furnish

about 350 lights.

The Miami and Erie Canal Transportation com-
pany now has 500 men at work on the line and
will double that number if the steel can be secured
when needed. The management hopes to have the
track completed from Cincinnati to Dayton by
January 1st.

It is reported that the Everett-Moore syndicate
is considering a proposition from the Central Trac-
tion company of Indiana, to build an electric line

from Akron to Noblesville, Tipton, Kokomo and
Peru, Ind.
From all that can be learned the work of com-

bining the Cleveland electric roads has reached the

point where it must either succeed or fail, but it is

believed that there will be a settlement of the mat-
ter soon. The owners of the Big Consolidated, Mr.
Everett and associates, have offered $125 a share for

the controlling interest in the Little Consolidated,

but $150 is asked. This seems quite a difference,

but it is believed that the pool that has been
formed cannot be held together much longer and
that it will be possible to secure the slock at a
better figure when it breaks. O. M. C.

Beyond the Rockies.

Salt Lake City, September 12.—The consolidation

of the Salt Lake and the Rapid Transit Railway
companies will be followed by other changes, which
will be found to be necessary under the new regime.
Among those will be the resumption of the Utah
power plant in the Big Cottonwood Canyon, which
was originally built by the heaviest stockholders

of the city railroad company. The plant is now under
lease to the Utah Light and Power company. This
lease, however, will be terminated at an early date.

Superintendent Reed and a party made an inspec-

tion 'of the Utah power plant a few days ago. It

was found that not over half of the creek was
now being used to generate power, so that an in-

crease of from 40 to 50 per cent, was possible, even
at the time of the year when the water is low.

The trip was made with the object in view of
establishing a big storage-battery plant in this city

from which the railroad could draw its supply at

will. It is said that while the power in the canyon
is sufficient to propel the cars, there are times when
more power is needed. This power could be readily

supplied by a storage plant. Then, again, the road
draws on the creek for power only 18 hours out of

the 24, thus leaving six hours daily when the force

of the creek goes to waste. In the winter the stream
is liable to partially freeze, and thus shut off the

power for a time. With a good supply of electricity

in the storage plant in this city, much annoyance
from -this source would be avoided.
On the 6th instant the entire power plant of

the Rapid Transit Street Car company came near
being reduced to ashes by a fierce fire that raged
in the structure for three hours, with a loss of

$80,000. When the department arrived the whole
west part of the building was a mass of flames

that not only threatened the whole plant, but the

'.'.•hole block. Owing to the good work of the fire-

men, the machinery department was saved, and in

2% hours after the fire started the lines of the

company were again in working order. C.

PERSONAL.
Colonel S. G. Booker of the Booker Carbon and

Battery company, St. Louis, Mo., made a short visit

in Chicago last week.

Professor Francis Cuyler Van Dyke of the chair

of electricity and mechanics of Rutgers College has
been made dean of the faculty.

Dr. Eiji Aoyagi. professor of electrical engineer-
ing, and Professor T. Ofuji. of civil engineering at

the Imperial University in Kioto, Japan, are in the
American methods of work

in their respective fields, with a view to introducing
the desirable features into their own country.

Mr. San'.: of Chile, who recently

visited Chi- <

; ,
repre-

senting the Chilean government in connection with
certain electrical in that country. Mr.

1 Ottawa in order
vet for

electric purposes. In Chile all of the electric-rail-

way power 13 develo; cam, but there is

and the us
- in Canada, when rep

upon '

I to a ch-i-

the C '

tomayor
his general manager is

Charle3 Symmcs, formerly of Aylmer, Que.
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ELECTRIC LIGHTING.
W. H. Freeman and others will install an electric-

light plant at Hempstead, Texas.

The town of Jamaica, Vt., is contemplating the
installation of an electric-light plant.

Work upon the new municipal electric-iight plant
at Kahoha, Mo., will soon be begun.

C. E. Wright has received a franchise for the con-
struction of an electric-light plant at Greenwood,
Miss.

The Shawnee (Okla.) Electric Light company
has purchased machinery to double the capacity of
its plant.

A new electric-light plant will soon be erected at

Mellette, S. D. Information may be obtained by
addressing Carl Gregory.

The Village Council of Grass Lake, Mich., has
given the Hawks-Angus syndicate a 50-year fran-
chise for lighting the village.

J. A. McGeagh and others have incorporated the
Mangum (Okla.) Electric Light and Ice company,
with a capital stock of $160,000.

I. C. White and others have purchased the Mor-
gantown (W. Va.) Electric Light and Power com-
pany and will enlarge and operate the plant.

The Tunica Electric Light and Power company
has been incorporated at Jackson, Miss., with a capi-
tal stock of $2,500, by Leo Lesse and others.

An election has been called at Franklin, N. C,
to vote on issuing $30,000 of bonds for the con-
struction of an electric-light plant and waterworks.

The city of Thomaston, Ga., will erect an electric-
lighting plant after plans and specifications by Col-
lier & Brown, 11 12 English-American building, At-
lanta, Ga.

A charter has been applied for at Baltimore, Md.,
by the Garrett Water and Light company. The
company wants to operate at Mountain Lake Park
and Lochlynn Heights.

The St. Cloud (Minn.) Gas and Electric com-
pany's plant and franchise were sold to A. F. How-
ard and others of Portsmouth, N. H., for $84,864.04.
To this is added $38,500 in receiver's certificates

and also interest and the expenses of the sale. The
company will be organized and the plant enlarged.

ELECTRIC RAILWAYS.
New Orleans capitalists are interested in a proj-

ect to build an electric railway in Natchez, Miss.

The work of extending the Greenfield-Indianap-
olis traction line to Knightstown, Ind., has been
begun.

It is said that the Havre de Grace Railway and
Power company will begin at once the construction
of a 16-mile line between Belair and Havre de Grace,
Md.

An electric railway is projected to be built from
either La Grange or Canton, Mo., to Monticello,
Williamstown, Memphis and other towns in Scotland
County.

The promoters of the Beloit (Wis.), Delavan Lake
and Janesville Electric Railway company have se-
cured a franchise for the construction of their road
through the town of Lake Geneva.

The Oneida Traction company has been incorpo-
rated at Albany, N. Y. The company will build an
electric road, 10 miles long, from Canastota to
Sherrill, Oneida County. The capital stock is $500,-
000. The directors are Henry C. Stone and others
of Oneida, N. Y.

The Richmond, Union City and Portland Electric
Railway company has been incorporated in Indiana
to build an electric road to connect the points named,
a distance of 50 miles northwest. The company's
capital stock is $50,000, with the privilege of increas-
ing it to $2,000,000.

Articles of incorporation have been filed in the
county clerk's office at Camden, N. J., by the St.

Louis and Illinois Suburban Railway company, with
an authorized capital stock of $3,000,000. The com-
pany proposes to absorb the St. Louis Traction
company and several suburban lines.

It is reported from the West that Senator William
A. Clark is having surveyors and engineers examine
the country between Salt Lake City, Utah, and
Sacramento, Cal., with the object of securing the

best way for the construction of an electric railroad
between the two cities. The road, if built, will be
devoted exclusively to passenger traffic. It is said
tc be the purpose of Senator Clark to build a line

on which it will be possible to attain great speed.

A plan of reorganization of the Washington
(D. C.) Traction company has been prepared by a
committee consisting of George W. Young, presi-

dent of the United Stale. Mortgage and Trust com-
pany, John Crosby Brown, James Timpson. William
IT. Hollistcr and Gardner H. Lane. This plan pro-
id' for tin foreclosure of the first collateral trust

;-" and the transfer of the property, cither to

a new company or to the Washington and Great.

Falls Electric Railway company. The successor
company will authorize the issue of mortgage bonds
and capital stock as follows: Fifty-year mortgage
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four per cent, gold bonds, $17,500,000; preferred
stock, five per cent., cumulative after June 1, 1904,
$8,500,000 ; common stock, $6,500,000.

The Union Traction company of Indiana has pur-
chased the street-railway system of Marion, Ind.,

which has been operated by the Marion Transit
Railway company. The two companies have been
in operation in opposition to each other in Marion
for 20 months, during which time a rate war pre-
vailed and the Union Traction company maintained
as low as one-cent fare on the competing lines.

By the terms of the late deal the stockholders of
the Marion Transit Railway company become stock-
holders in the Union Traction company.

Articles of incorporation have been filed by the
Michigan and West Shore Traction company at St.

Joseph, Mich., with an authorized capital stock of
$1,350,000. Directly after the filing of the articles

of incorporation, S. B. Downer, representing the
company, filed a mortgage, payable to the American
Trust company of New York, for $1,350,000, which
amount will be used to construct and equip an elec-

tric railway from South Haven through Covert, with
a loop around Paw Paw Lake, through Watervliet,
Coloma and Riverside, terminating at Benton Har-
bor.

Recommendation has been made to the stockhold-
ers of the New Orleans City Railroad company,
which controls two-thirds of the mileage in New
Orleans, that they accept the offer of Brown & Co.
of Philadelphia and New York, representing Phila-
delphia capitalists, for the lease or purchase of these
lines, 13 in number, with all cars, machinery, power,
etc. Similar offers have been made to the New
Orleans and Carrollton and the St. Charles Street

Railway companies, with the purpose of consolidat-

ing all the lines in the city, with a total mileage of
186 miles.

Three hundred employes of the elevated railroads
of Chicago recently held a meeting favoring an
organization on trade-union lines. The employes
eligible for membership in the proposed union are
ticket sellers, gatemen, motormen, conductors and
guards. It is believed by the employes that when
the request for an increase in wages is submitted
to the officials of the various companies, it will be
granted. The changes contemplated are : Motor-
men, from 22% cents an hour to 25 cents; con-
ductors, 17V2 cents to 20 cents, and guards, 15 cents
to 17V2 cents.

An electric-railway company has been formed at

Carlsbad, Bohemia, and negotiations with supply and
construction firms are invited. United States Consul
Mahin writes that Carlsbad is- as yet devoid of any
kind of public conveyance except cabs and hotel

omnibuses, though it has a permanent population
of 15,000, to which are added between April and
October of every year 40,000 or more sojourners.

The city is spread out along the Tepl River a.

distance of several miles, from the railway station

to the Posthof. Communications addressed to the

Elektrische Strassenbahngesellschaft, Carlsbad, Bo-
hemia, would reach the promoters of the project.

PUBLICATIONS.
A recent catalogue of the Kilborn & Bishop com-

pany of New Haven, Conn., manufacturer of drop
forgings and forged hardware, is descriptive of com-
bination pliers, saw sets, gauges and chisels.

W. N. Matthews & Bros, of St. Louis, Mo., have
issued an attractive mailing card which calls atten-

tion in a unique way to the merits of the Strom-
baugh guy anchors, for which they are distributing

agents.

A recent bulletin published by the Chicago Rheo-
stat company of New York city treats of motor-
starting and speed-regulating rheostats. It contains

price lists besides descriptions and illustrations of

several different types of rheostats.

Several different styles of drop hammers and
trimming presses built by the E. W. Bliss company
(comprising also the Stiles & Parker Press com-
pany) of Brooklyn, N. Y., are illustrated and de-

scribed in a recently issued catalogue.

President Smith of the Smith & Hemenway com-
pany of New York city, assures the electrical public

that, while the supply of "The Green Book of Hard-
ware Specialties" is exhausted at present, a larger

edition will be ready in a short time, when the

books will be supplied to all who wish them.

The Fort Wayne Electric Works of Fort Wayne,
Ind., have recently issued an eight-page bulletin, de-

scriptive of the firm's series enclosed-arc lamps for

direct-current circuits. Different types of the lamp
arc illustrated. Another bulletin of this company
treats of searchlight projectors. Three different

kinds of control are provided for the lamp, all of

which are illustrated by half-tones and diagrams.

The Swedish-American Telephone company of
Chicago has just issued its new "Telephone Ency-
clopedia," a volume of much interest to every one
interested in the progress of modern' telephony.
Within the "Encyclopedia," or catalogue, will be

found a description by President and Treasurer
E. B. Ovcrshiner of telephone troubles and how
to remedy them; also standard tables concerning
wires, poles, aerial and submarine cables, weather-
proof and office wires; a complete estimate of mate-
rial for an exchange; definitions of commonly used
technical terms; 20 diagrams, showing proper wir-
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ing and connections for all kinds of telephonic ap-

paratus; general information and instruction; a

form for a franchise; form for a rental contract,

etc.

SOCIETIES AND SCHOOLS.

The Thomas S. Clarkson Memorial School of

Technology, Potsdam, N. Y., has now been thor-

oughly provided for by the appointment of new
instructors, by additional equipment and by the re-

organization of courses. The school gives regular

four-year engineering courses in theoretical and
practical work leading to the degrees of bachelor

of science in civil, electrical and mechanical engi-

neering. Entrance requirements of the Clarkson
school are the same as those required by the regents

of the University of New York. Professor William
S. Aldrich, formerly professor of electrical engi-

neering at the University of Illinois and quite re-

cently engaged in consulting engineering work at

Toronto, Ont., has been appointed to the director-

ship of the Clarkson school.

POWER TRANSMISSION.
It is reported that L. G. Hardman contemplates

buying and developing Hurricane Shoals and erect-

ing an electric-power plant at Harmony Grove, Ga.

An electric haulage system is under construction
on the lower level of the Rust mine at Hibbing,
Minn. The dynamo and engine are already in-

stalled on the surface. The trolley line will be i^t

miles long and will be equipped with two motor
cars and a sufficient number of steel dump cars to
carry out the ore. The plant will also supply cur-

rent for lighting, and the lower level—180 feet be-

low the surface—will be lighted by incandescent
lamps.

All right and title to the Black Canyon on the
Payette River in Canyon County, Idaho, has been
purchased

t
by Cobban & Casey, timbermen, with the

intention of inaugurating a power enterprise. This
is said to be the most favorable spot in that river for

such an undertaking. There are natural embank-
ments for a dam, and by putting one in, 30 feet in

height, fully 2,000 electrical horsepower can be ob-

tained. The dam may be put in 40 feet in height,

and this will double the power capacity.

SPACE TELEGRAPHY.
It is reported that the United States Weather

Bureau will soon establish a system of wireless

telegraphy between the Farallone Islands and Point

Lobos, Cal.. a distance of 25 miles.

It is asserted that the Northwestern Wireless
Telephone and Telegraph company of Chicago is

furnishing estimates for wireless-telegraphy equip-

ment for all the Pere Marquette steamboats on Lake
Michigan and also for wireless communication be-

tween Ludington, Mich., and Manitowoc. Wis., a
distance of 62 miles, and that it is also building
instruments to establish stations between Chicago
and Milwaukee, Wis., a distance of 96 miles.

The syntonic system of wireless telegraphy is not
yet in use in the English navy. During the recent

naval maneuvers Vice-admiral Wilson, in charge of

one fleet, gave orders to the signal staff of his flag-

ship that they should not work their own wireless

instruments, but should use these to read off the

messages transmitted between the "enemy's" ships

when they were near enough. By this means con-

siderable valuable information was gathered of the

enemy's movements, the result being possible because
no syntonic system was used.

TELEGRAPH.
The Colorado Fuel and Iron company, with head-

quarters in Denver, Colo., is said to be constructing
a private telegraph line over 1.000 miles long for the
purpose of connecting all the branches of the com-
pany's service.

The British cable-survey ship Britannia has com-
pleted the surveying of the route of the British

Pacific cable. The ocean between Fiji and Van-
couver has an average depth of 2,800 fathoms, with
only one range of submarine mountains, that come
within 700 fathoms of the surface. The cable will

not be laid nearer to Honolulu than 200 miles and
the nearest station will be Fanning Island, 700 miles
distant. Capitalists at Honolulu arc discussing
building a cable to Fanning Island, which would cost
a half million dollars.

Reports from the military authorities in Alaska
indicate that a great extension of the telegraphic
service in the territory during the present season
will be made. A large force of men is engaged in

constructing a telegraph line along the proposed
military road from Valdcs, on the southern coast, to

Circle City, on the upper Yukon, near the boundary
of the British Northwest Territory. The work of
extending the lines along the Yukon is being done
by large detachments of men, and it is expected that

the means of communication between all the mili-

tary posts in Alaska will be completed before winter
sets in.

weeks, when it is ready for use; or the drying can
me artificially in a much sh'

MISCELLANEOUS.
Answering a question about the relation of sun

spots and the weather, Willis L. Moore, the chief

of the United States Weather Bureau, has advanced
the opinion, "the only relation between sun spots

and terrestrial weather that appears to be definitely

fixed is an increase in the number and violence of

magnetic storms corresponding to years of maxi-
mum sun spots. No connection has thus far been
shown between the spottedness of the sun and the

fall of rain on this planet."

While testing the current after an accident to

one of the dynamos in the power house of the

Mattawan and Keynort Electric Railroad company,
Mattawan, N. J., Elijah Patterson, an employe,
came in contact with the transmission wires and
received the full potential of 2,500 volts. It was
thought for some time that he was dead, but physi-

cians were summoned, and, after a time, he re-

covered sufficiently to be removed to his home,
where it is thought he will recover.

It is reported from Germany that negotiations are

in progress between the Neuhausen Aluminum com-
pany of Switzerland and the Pittsburg Aluminum
company of the United States, with a view toward
consolidation. If these two great producers were
to unite their interests, the price of aluminum would
probably be advanced. As yet nothing has been
said about including the English or French com-
panies or other Swiss producers, but it is expected

that the support of these companies will be given

to any efforts toward the end designed.

The Pan-American Exposition company of Buf-
falo has been sued in the Supreme Court in that

city by the Mayo & Rohrer company, dealer in elec-

trical supplies. In addition to this action, a me-
chanics' lien for $2,929.6s has been filed by the

plaintiff in Erie Countv. This lien is for the amount
said to be due the plaintiff for arc lamps and ac-

cessaries furnished the exposition comoanv. and is

placed on all the buildings of the exoosition. It

appears the exposition company is entirelv out of

funds and the bill could not be paid except by giving

notes.

A new method of seasoning wood is described by
LTnited States Consul Mahin of Reichenberg, Aus-
tria. The green wood is placed in a large wooden
trough, the bottom of which is covered with a lead

plate. This plate is connected with the positive

pole of an electric batterv. Covering, the wood is

a second lead plate, which forms the negative pole.

The wood is then subiected to a bath in a solution

composed of 10 per cent, rosin and 75 per cent,

soda. Under the influence of the electric current,

the sap is drawn out of the wood and rises to the

surface, the solution being absorbed bv the wood.
The operation requires from five to eitrht hours.

The wood is then allowed to drv for ahout two

TRADE NEWS.
It is announced that the J. G. Brill company of

Philadelphia is making arrangements to build a
large plant in England to make car trucks foi

European markets. All the machinery and equip-
ment will be of American make.

Scaled proposals will be received at the office of
Fred Johnson, village clerk of Atkinson, 111., until
October 7th, for furnishing material and installing
an electric-light plant complete, in accordance with
specifications on file in the clerk's office.

Sealed proposals will be received at the office of
the supervising architect, Treasury Department,
Washington, D. C, until 2 p. m., October 22d,
for the installation of a conduit and wii
for the United States Postoffice building at Stock-
ton, Cal., in accordance with the drawings and
specifications, copies of which may be obtained at
the office of the superintendent of construe
Stockton, Cal., or at the office of James Knox Tay-
lor, the supervising architect.

BUSINESS.
The Armour company of Chicago is installing in

its new elevator at New Orleans, La., an electric
plant, consisting of 125 and 60-horsepower engines,
built by the Ball Engine company of Erie, Pa,
direct-connected to Triumph generators.

The Glass Wool Manufacturing company of Chi-
cago announces a reduction in price of its glass-
W'Ool products. The company is meeting with good
sales, and the prospects for a good fall trade are
very bright. At present the company's product is

used principally for insulating purposes in storage-
battery work.

The Goodchild-Welsh Electric Lamp company of
Newark, N. J., has about completed fitting out its

new factory. This work has been going on for
about 60 days, and was made necessary by the suc-
cess with which the company's new incandescent
lamp has met since it was put on the market. In
the new plant the company has everything thor-
oughly up to date. By taking this larger plant and
equipping it entirely new throughout it bas increased
its output about 60 per cent. With this increase
the compan}' expects to catch up with its back or-
ders very shortly.

The Western Electrical Supply company
Louis is introducing a new S. L. arc-lamp hanger
board, with absolute cut-out for series direct or
series alternating arc lamps, for use both indoors
and outside. The company states that this hanger
board is by far the strongest and practically the best
hanger board it has ever seen, and its success with
it has been more than satisfactory. The body of the
board is made of extra-heavy, solid porcelain, with
a handsome black-enameled hood. All the exposed
parts have a highly glazed surface, and there is no
fiber or mica on it to give out. The board has a

closed top; the switch is air and water-tight, and it

bas a seven-eighths-inch break. The Western com-
pany has gotten out a handsome bulletin, illustrating

the new banger board.

The St. Paul Gas Light company of St. Paul.
Minn., has recently closed a contract with the Elec-
tric Storace Batten,* company of Philadelphia for
the installation of a batten.' of Chloride accumulat-
ors, which is to consist of t(t6 elements, having a
capacity, at a normal rate of discharge, of about
1.300 kilowatt-hours, but capable of a much higher
discharge rate for the peak work, for which it is

principally reauired. The h-ittery located al tl 5

Paul station is for the pu'-nosc of obtaining addi-
tional capacity, increasing the reliability of scn'ice.

and as a reserve in any emergency that nnv
The Laclede Power company of St. Louis is in-

stalling a battery of Chloride accnmulat
ing of 1*36 elements, having a disrharore rare for one
hour of 500 amperes on each side of a three-wire
svstcm.

ILLUSTRATED ELECTRICAL PATENT RECORD.

682,165. Contact Device for Electric Railways.
William M. Brown, Johnstown, Pa., assignor
to tlie Lorain Steel company of Pennsylvania.
Application filed January 8, 1901.

The base portion of a contact box has a chamber
therein con tai ning contnrt devices. An epnning lean's

into the chamber from the bottom. Combined with this
contact box is a conduit to which the box is connected.
A section -1

! supply conductor is provided in the ronduit,
the adja-ent ends of adjacent sections thereof being ex-

tended into the box through the opening. An electrical
connection <s provided between (ho ends, and there Is an
electrical connection between the same and the contact
devires. (See cut on next pqge )

682,175. Elevator and Transfer Crane for Storage
Batteries. George H. Condict. New York, N. Y.,

assignor to the Electric Vehicle company. New
York, N. Y. Application filed September 3,

fssurd (United Stat?* Patent O.rtirt*) St-ftcmbt-y 10, iqoi,

substantially parallel to the plino of motion of fl traveling
cr^no and an elevator carried by the cra"e. There ,ir.'

grapples on the elevator. Mea^s are provided for oper*t-
ine the elevator independent of tbe-grappfes and there aro
also means for operating the grapnles and with thorn the
elevator. The change frnm one of the means to the other
is possible only at the limit of movement of the elevator.

i
;R2,tS4. Electric Lighting by Low-frequency Cur-

rents. Walter C. Fish, Lynn, Muss., assignor to

the General Electric company of New York. Ap-
plication filed January 26, 1001.

Two leads carrying a si nele* phase aJternating current
of low frequency ore combined w : th Hlnm ! na n ls placed
dose together, and i 'kino current from the 'ends. Means
aro provided fnr cansing in the normal operation of the
dovico a re'.vive phase displacement of the current (low-

ing through the illuminants. (See cut on next pace.)

A row of supports for batteries is provided in a plane 682,187. Trolley-wire Support. Walter Gerard, St.

Bernard. Ohio Application filed January
1901.

The device described is a supnTt for a troMcv and
comprises two QsntCS b< iwocn which the trolley wire is

clamped.

13, Static Machine. Thomas B. Kil
ton. Mass. Application filed March 5. lpor.

The pl-tf is c«mbtn<H with mens at the t-(y r ;vinc
terminal for preventing d ^charge then**, and D

the opposite terminal for freely permitting discharge
thereat

682,204 Device for Indicating Leaks in Insuhtion
of Electric Conductors. Tsi.lor Kirsoo. Phila-

Iphia, Pa. Application filed Januar
A cir"nil earn-* a current useful for light or power.

and consuming d-vices •»e pUced in |h

terminal of an indicating .'< i

cuit proper, an 1' a second tsrurnal is connected u

dnctor insulated from but in proximity to the ci
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682,205. Recording Device. Isidor Kitsee, Phila-

delphia, Pa. Application filed March 16, 1900.

A coi troller is adant* d to control the connections of an
e'd trie motor 10 i.s source of energy. It is provided with
meai s, automatic in their action, lo record the different

positiuns of the movable part of ibe controller.

682,215. Bushing for Electrical Conduits. Mathias
Mauer and William j. Billings, Ne-v York, N. Y.

Application filed February 19, 1901.

An eccentrically formed or cam shaped bushing, with an
aperture, for use in an outlet box, is described

682,217. Circuit-breaker. Frank A. Merrick, Johns-
town, Pa., assignor to the Lorain Steel company
of Pennsylvania. Application filed January 18,

1900.

A maenet core is supported at right angles to a suitable

base, and has pole pieces formed with massive, parallel

elongated extensions. A series conner-ted coil is wound
on the core between the extensions. Secondary contacts
are situated dire-tly between the extensions. A locking
dt vice is provided for normally maintaining ihe engage-
ment of the main and secondary contacts. Means operated
by the coil are p'Ovided for releasing ihe locking device,

and there are also me-ms for effecting the separation of

the contacts when released.

connected to the terminals of the conductor and forming
mechanical and electri : connectors for uniting a plurality
of heater sections or elements. The heater comprises a
series of the electrical heater sections.

682.332. Means for Automatically Reviving Ex-
hausted Telephone Pulsations. Morris C. Men-
gis, Sheepshead Bay, N. Y. Application filed

August 31, 1899.

A line wire is combined with two microphones. Two
magnets, one for each microphone, each have two oppo-
site windings, one being connected to the line, I he
primaries of two induction coils are in connection with a
battery, and each secondary is ronnecied to both the
windings upon the m 'gnet of one of the miciophones. An
earth connection is provided for the second winding on
each magnet, and there is a resistance in each equal to

the resistance of the line.

682.333. Telephone Transmitter. Morris C. Mengis,
Brooklyn, N. Y. Application filed February 15,

xgoo. Renewed February 12, 1901.

A number of contact sections has a tapering or cone-
shaped cavity therein. A buiton on the diaphragm has a
tapering or cone-shaped end fitting within the cavity.

Means are provided for holding the sections in engage-
ment with the button.

NO. 682,165.

682.219. Electric Regulator. Morris Moskowitz,
New York, N. Y., assignor to James H. Young,
trustee, New York, N. Y. Application filed

September 27, 1900.
A generator and work circuit adapted to be supplied

therefrom are combined with a current-regula'ing device
included in circuit between the generator and the work
circuit. Elecrodynamic adjusting mechdbism is provided
for the regulating device one member of which has op-
posed coils. Ciicuii-making and breaking devices are

provided fur the opposed coils, and electrically controlled

and actuated means are placed in circuit with the gener-
ator for operaiing the circuit making and breaking de-
vices. A storage battery and connections are provid d for

charging it from the gtneraior and discharging it into the

work circuit. Theieisa switch for connecting and dis-

connecting the generator with the battery and the work
circuit.

682.220. Automatic Reversing Switch. Morris Mos-
kowitz, New York, N. Y., assignor to James H.
Young, trustee, New York, N. Y. Application

filed September 27, 1900.

A geoerator subject to changes in speed and direction of

rotation has meai.s for exciting the field maunet thereof.

A reversing switch is provided for the field-magnet con-
nections and wind-actuated means are provided for oper-
ating ihe switch.

682,233. Outlet Box for Interior Conduits. William
F. Bossert, Utica, N. Y., assignor to the Bossert
Electric Construction company, Utica, N. Y.

Application filed July 20, 1901.

A m<-tal outlet box has one or more partially formed
openings in its walls. Each opening is circular and has
one or more ears projecting into notches in the periphery
of the blanks closing the openings.

682,300. Electrical Power - transmission System.
Nathaniel G. Warth, Indianapolis, Ind. Appli-

cation filed February n, 1901.

A ma tiple number of direct-current generators are
operated simultaneously in connection with a multiple
number of groups or sets of secondary batteries, which
latter are in series connection with ihe transmission line

for generating and transmuting direct currents of high
potential.

682,336. Electric Sparker for Gas Engines. Frank
R. McMullin, Chicago, 111. Application filed

March 8, 1900.

The combusiion chamber is combined wiih an electric

igniter comprising amine its members a conical igniting
chamber commun-caiing with the combusti n chamber by
fine openings in the walls of the igniting chamber near the
apex, thereby forming a fire communication between ihem.
An electrode extends into the igniting chamber to near the
apex of the same, forming, with the apex, the two electrodes
of the igniter.

682,351. Frequency Indicator. Cummings C. Ches-
ney and William J. Lloyd, Pittsfield, Mass. Ap-
plication filed May 25, 1901.

A source of alternating currents is combined with a con-
denser and an indicating device in series with one an-
other and connected with the source. The indicating
device depends for its operation upon the amount of
energy passing through it and indicating the frequency of
the current supplied by the source. (See cut.)

2,184.

682.323. Apparatus for Agitating and Heating Air.

James P. Erie, New York, N. Y., assignor to

the Erie Exploration company, New York, N. Y.,

and Dover, Del. Application filed September
21, 1900.

-.paratas comprises* a fan, a heater and a nuard,
and at iiandard flection* united together to

form a com Ipteapoaral provided for vary*
ir;z the diameter of (he fan. and there are also means for
varying th*: si and ge^rd to corre-
spond - e dimensions ol ihe fan.

682.324. E' :r. James P. Erie, New
'-.-•

and Dover, Del.

ion filed September 22, 1900.

Ider, a conductor mounted in

the holder, and binge sections acenred to the holder, and

NO. 682,520.

682,377. Electromagnet. Theodore H. Wurmb and
Robert Baumann, St. Louis, Mo. Application
filed April 9, 1900.

This device has elongated cores. An armature is piv-
otally carried by one of the cores and is provided win a
groove or recess and thus is adap ed to operate upon the
other core of the magnet, which core is formed with a de-
pression in its upper end. ' A soring actuated pin !* carried
wiihin the depression and projects above the top of the
core for overcoming the residual current and detaching
the armature. A counter-balance weight is carried by the
rear cud of the armature.

682.380. Electric Belt. Wiltshire M. Davis, Spring-
field, Mo. Application filed April 9, 1900.

A number of cells of a battery are connected in series in

a belt. A fabric covering is provided for the cells. Elec-
trodes having radial extensions pass through the covering
and engage each end cell of the battery An electrode
has radial fingers passed through the cover which engage
int' r mediate eel's of battery. Means are provided for
securing the fabric about the person.

682.381. Electric-traction Road. Leon Dion, Bos-
ton, Mass. Application filed January 28, 1901.

A closed conduit has a scries of pockets or recesses
projecting toward the. roadway surf *ce. A conductor in

the conduit has movable magnetic members occiipyine the
pockets. Unexposed contact membera are associated with
the pockets, A surface conductor comprises a series of
exposed contact members isolated from the pockets
nnd electrically connected with the unexposed contact
members.

682,302. Trolley, Jacob A. Thompson, McDonald,
Pa Application filed April 18, 1901,

A trolley harp has recesses farmed therein and pivoted
brackets arc secured in the recesses. A shaft in provided
upon which the pivoted brackets are secured. HeadB hav-
ing slots therein are formed at the upper end of the piv-

oted brackets. A yoke is secured in the slots. An
operating cord is secured to the yoke. Horizontally ar-
ranged wheels are secured to the upper eod of the beads.
Rods extend through the trolley bar in the r«-ar face of
the pivoted biacktts. Springs encircle the ends of the
rods whereby the brackets and wheels are returned to
their normal position.

682,417. Electric Battery. William Mills, Elizabeth,
N. J., assignor to the Eastern Carbon Works,
Rahway, N. J. Application filed October 3,

1900.

A carbon element with an annular wall has an elongated
opening through it. A zinc element surrounds the WdH.
A pin has a shank with a shoulder at each end tb^rerf,
one of the shoulders beiDg adapted to p ss through the
opening and lock atainst the wall. An elastic washer
surrounds the pin between the other side of the wall and
the other shoulder.

682,428. Station Indicator. Edwin A. Russell, New-
ark, Ohio. Application filed August 16, 1900.

This device consists of a btrlt with names printed
tbt-reon, and two r« Hers from one to the other of which
the belt m-y be wound. Means art3 provided by which the
rollers may be automatically rotated at int-rvals by a

'

shunt currt-nt from the motor cir uit of the car. Means
are also provided whereby ihe rollers mav be operated by
hand. The first-mem ioned means consists of an electro-
m-gnet and armature, a shaft, apparatus by which the
rectilinear mofon of the armature is converted into a
rotary movement of the shaft, and a ratchet wheel and
pawl conne tion from the shaft to one of the rollers.
J he last-mt-ntioned means consists of a cord wound
around the shaft and having a free end adapted to be
graspt-d by the operator.

682,433. Resonator. John F. Skirrow, East Orange,
N. J. Application filed February 15, 1901.
Two separated contacts are canied by a standard. A

sounder support is removably and rotatably mounted on
th standard. A pair of contacts is carried by the sounder
support and is adapted to engage the contacts carried by ihe
standard. Insulated wires are coi necttd to the contacts
carried by the sounder support and are adapted to be
electrically connected to the sounder.

682,458. Telephone Protector. Alfred Deck, Frank-
lin Township, Montgomery County, Ind. Appli-
cation filed June 12, 1901.

Th'S device comprises a connector and contact consist-
ing of a wire having one end doubled on itself. A. switch
or 1 oupling rod is loosely supported at cne end and has
its opposite end adapted to engage the doubled portion of
its contact.

682,475. Primary Battery. Samuel W. Maquay,
Chertsey, England. Application filed August 6,

1900.

A stationary electrode has a series of upwardly ex-
tending teeth surrounded by side walls of the same ma-
terial. A re eptacle is provided ia which the electrode is

held. A movable electrode compri-es a p'ate having a
SPries of downwardly extending t eth adapted to occupy
the spaces between the teeth of the stationary electrode.
Means are provided for raising and lowering the movable
electrode.

-o-
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NO. 682,351.

682,520. Electrical Transformer. Arthur F. Berry,
London, England. Application filed January 23,

1 901.

The primary and secondary windings are combined
with a laminated iron core encircling the windings and
comprising a central portion composed of straight strips
of sheet iron ex ending thr ough the center of the windings
and arranged to form a number of sector-like sets of strips
that are arranged side by side and are of different widths,
Top, bottom and outer vertical sets of straight strips,
interlocked wiih each other and with the central sets of
strips, are provided. (See cut.)

682,540. Electric Switch. Charles E. Gaffney, Paw-
tucket and Frank A. Tibbetts, Providence, R. I.

Application filed May 20, 1901.
A pivoted tongue has an elongated slot on its lower sur-

face, extending leng hwise of the tongue .and located at
or near ihe free or vibratory end thereof. An eccentric
has sliding connection in the slot. A gear is co nected
with the eccentric. There is a p*ir of electromagnets. An
armature is provided with a segment for operating the
gear wheel which controls the eccentric. Mi-ans are pro-
vided for energizing either magnet to shift the armature
in one direction, or the other.

682,554. Regulating Device for Electric Arc Lamps.
Paul Kassbauer, Vienna, Austria-Hungary, as-
signor to Eugen Mytteis, Vienna, Austria- Hun-
gary, and Oskar Lenck, Oedenburg, Austria-
Hungary. Application filed June 1, 1900.

A stationary abutment is combined with depending ver-
tically movable brackets, Clamp'ng jawsare arranged to
grip the carbon and contact with the abutment at ihe
limit of their travel. A cut-away portion is provided on
the inner face of the jaws below their clamping surface,
and arms are rigidly connected to the upper ends of the
jaws and pivotally connected to the depending brackets.

682,566. Mechanism for Removing or Replacing
Switchboard Jacks. William S. Paca, Erie, Pa.,

assignor of one-half to Peter H. Adams, Erie,
Pa. Application filed December 26, 1900.

This device consists of a rod adapted to engage and
bold the jack.

682,585. Dipping-needle Compass Henry D. Cotter
and Joseph W. A. Gardam, Brooklyn, N. Y.,
assignors to William Gardam and Joseph Gar-
dam, New York, N. Y. (composing firm of Will-
iam Gardam & Son). Application filed Decem-
ber 29, 1897.

A spherical case, and a self-adjusting universal suspen-
sion device ihorofor. are combined with an annular dial
pivotally supported w'tliin the case abovo and below in a
verticil plane. A magnetic needle is pivotally supported
within and operates the dial, and is mounted on a hori-
zontal axis provided with adjustable bearings.

Design.

35,071. Anode Plate. John Hammann, Belleville,

111. Application filed February 2, 1901. Term
of patent, 14 years.
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Alternating Lighting Plant at Cedar-
burg, Wis.

The alternating-current electric-lighting plant

thai was recently installed at Cedarburg, Wis.,

is the first electrical plant to be located in that

town. Cedarburg has a population of 2.800, and is

about 20 miles north of Milwaukee, and until a

month ago its streets, residences and business places

had been lighted by oil. The municipality, under

the direction of Mayor W. H. Horn, took up the

question of providing electric lights for the town,

anil the present plant is the result.

The installation consists of two alternating-cur-

lent generators, directly connected to simple hori-

zontal engines. The engines Were furnished by the

Skinner Engine company of Erie, Pa., and arc

each equipped with that company's oil-pumping and

filtering system, which filters and distributes the

oil to every bearing without churning it. The al-

ternators arc of the 6o-cycle, 1,100-volt, single-phase

type, and were built by the Warren Electric Manu-
facturing company of Sandusky, Ohio. Each has

a capacity of 60 kilowatts and a speed of 300 rev-

olutions a minute. These machines have no moving
wire. The exciter of each unit is supported on the

frame of the engine and belted to the generator shaft.

In Fig. 2 is shown a view of the engine room,

containing the two direct-connected units and the

switchboard. This room is only 18 by 31 feet in

size, the small amount of space occupied being al-

Fig. Station Building.

lowed by the selection of direct-connected machines.

A hardwood flooring and wainscoting gives the

room an attractive appearance.

Arc and incandescent-lamp service is supplied

from the station. There are two alternating-current

series arc-lamp circuits, each having a capacity of

25 lamps. The current from the generators is re-

ceived at 1,100 volts and is raised by two 15-kilo-

watt, step-up transformers to 2,200 volts, which is

the voltage of the arc circuits. In each of these

circuits there is connected a new type of G. I.

weight regulator. G. I. enclosed-arc lamps arc

used, there being about 40 connected at present, and

the current is kept constant on the two-wire arc

circuits by adding or taking away weights of the

adjusting parts of the regulators. An ammeter is

placed in series with each circuit to indicate the load

on the line. The lamps take 6.8 amperes of current.

The incandescent-lamp service consists of four

two-wire circuits, with a total capacity of 1,200 16-

candlcpowcr lamps. This distribution is made at

1.100 volts, the current being transformed by step-

down transformers at the points of distribution i"

110 volts in the usual manner. At present there

are between SCO and 600 lamps connected, they be-

ing used entirely for residence attd business light-

ing. The arcs are used principally for street light-

ing, and their bright light has been a source of

great satisfaction to the citizens. A few arc lamps,

however, are used for interior illumination.

The switchboard, shown at the back in Fig. 2. is

built of gray Vermont marble and consists of three

panels. The outside panels control the generators

and the middle panel distributes to the two arc

and four incandescent circuits. The board

built by the Wagner Electric company of St. 1

and is fitted with that company's instruments and

switches and with I-T-E circuit-breakers. Marble-

slabs arc used between the high-tension switch

protect them from arcs. Lightning arresters for the

different circuits are placed on the wall behind the

switchboard.

The station building in itself is a very compact

and yet serviceable structure. It is shown in Fig.

1, and consists of a rectangular white-brick struc

lure, with an 85-foot brick stack. The cost of the

building and stack together was $3,250. One por-

tion of the power house is occupied by the engine

room, the rest of the building being given up to the

boiler equipment and a storeroom and office. Two re-

turn-tubular boilers, made by a Racine (Wis.) firm,

each having a capacity of 100 horsepower, arc in-

stalled. Steam for the engines is used at about

100 pounds' pressure. Bends have been used in the

piping wherever possible in place of short turns

and elbows. The power house is located con-

A Remarkable Tribute of Respect,
people of the United States paid a trulj

markable tribute of re ped to the memory of Will-

iam McKinley on September 19th, the day of the

final funeral services at Canton. Throughout the

country business was at a standstill. The commer-
cial houses, banks and factories of large and small

cities alike were closed; the state or municipal

governments did no business, and everywhere there

was as complete a suspension of business as was
ble. About the time that the funeral pr

sion in Canton was moving to the cemetery other

processions or commemorative services marked the

sad event in many other cities.

But most impressive of all was the stoppag

even the most necessary activities, such as the tele-

graph and telephone, railroads and sired railway-,

for a period of five or 10 minutes about 2 130 p. m.

(Central time) to signalize the laying away of the

body in the tomb. The industrial progress of the

United States was interrupted for these solemn

moments while all thoughts were turned toward
the last scene in the tragedy. On many of the

Fig. 2. Engines, Altei

ALTERNATING LIGHTING PLANT AT CEDARBURG, WIS.

venient to a stream of water, sc that a condensing

plant can be installed whenever it is desired.

A feature of this plant is that the alternators are

run in multiple. The engines have practically the

same speed, so that the dynamos can be connected

in parallel easily. During the heavy load of the

evening both machines are operated, one being cut

out as the load decreases. The plant is only used

for lighting, so is not run continuously.

The installation is owned by the municipality of

Cedarburg, and the meter system is used to regulate

the price to consumers. J. F. Bruss is manager of

the plant and A. M. Patitz of Milwaukee was the

consulting engineer. The electrical machinery was

installed by J. Holt Gates & Co. of Chicago.

British Columbia Electric Railway.
Mr. Home Payne of London, England, president

of the British Columbia Electric Railway company.
now on a visit of inspection to Vancouver, has an

nounced that the company is about to expend $6oo,

000 in installing an electric plant capable of gen

crating 5,000 horsepower at Coquitlam Lake. 15 miles

distant from Vancouver, for the purpose of sup-

plying additional light and power to Vancouver and
New Westminster. 1 his company's annual report,

i ust presented, shows that the gross receipts for the

year war.' $496,796, an increase over the preceding
\,ar hi $46,174. As the working expenses were

$20;. 505. an increase of $43,445; the net earnings

were $199,231, or Only S_'.;jo in excess of thi

lasl year The earnings of the railways for the year

were as follows: Vancouver, $110,010- New W(
minster. $80481 : Victoria, $97,973. Lighting earn-

ings were: Vancouver, $131. \ >ria, $67,943;

expenditure on capital account. $180.780.7.)

nators and Switchboard.

railroads throughout the country all traffic was
stopped : passenger and fricight boats on the lakes

were allowed to drift : street cars were stopped

where they were, and the cable, telegraph and many
of the telephone companies suspended busin-

that time.

Never before since electricity was first used as

a means of communication from city to city and

from country to country had there taken placi

a complete suspension of work as that brought

about in honor of the nation's dead. It

mated that in the Western Union, Postal and pri-

vate telegraph offices alone 50,000 operators simul-

taneously paid homage to the memory of President

McKinley. About [,125,000 miles of wire was af-

fected. The 1'osl d I'clcgraplt cable company not

1 nlv stopped sending a given sig-

nal disconnected the dynamos, thus rendering the

lines "dead." The wires of the Associated

No included in the general orders.

\n imprcssivt scene was enacted at the Illinois

il station in Chicago. Exactly at two

every telegraph key in the building

open, and throughout the entire .-

:nc ceremony w
;. and for the first time in the history of the

company every sounder was silenced. At the

time the Illinois Central trains wci every-

where and all employes of the work

for five minutes.

.1 telephone message was sent or received

over the wires of the Chicago Telephone company

during the five minutes. All sul
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conversation over the wires were cut off at 2 130

p. m. Then in the main office and branch exchanges

the operators sang the president's dying hymn,
"Nearer My God, to Thee."

Chicago street-railway companies observed the

five-minute suspension with scrupulous care. At
precisely 2:30 p. m. all power was shut off at the

various power houses of the elevated and surface-

transportation companies. On the Northwestern
elevated road, orders were issued to all the motor-

men to stop their cars at that time. This being

done, the power was closed off at the power station

45 seconds later. At the close of the five-minute

pause the power was again switched on, one di-

vision at a time. On the Metropolitan elevated

system a load of 10,000 horsepower was being car-

ried, and careful precaution was necessary in switch-

ing off of the current at the power house. A
beautiful tribute was paid to the memory of the

dead president at the Forty-third street station of

the South Side elevated road. Two crowded trains

were at the station when the signal was given for

the period of rest. As if by a preconcerted signal

through the cars of both trains the passengers

started the words of "Nearer My God, to Thee."

All the lines of the American Telephone and
Telegraph company were cut out of use in the

western division for the five minutes. The oper-

ators at the Quincy street and the Morrell Park
(Chicago) stations of the company, left their boards
and for the five minutes not a message was trans-

mitted over the lines of the company, that extend
over all the Central states from Toledo, Ohio, to

Omaha, Neb. An interesting fact in connection

with the five-minute silence is that during the en-

tire time not a call was flashed at either of the Chi-

cago stations, showing that the tribute was being

paid universally during this eloquent silence.

In New York city the officers of the street-railway

companies issued orders for a cessation of all traffic

at 3 130 p. m. (Eastern time) in honor of the funeral

of the late president, and at the minute, as the cars

stopped, motormen, conductors and many of the

passengers removed their hats and stood uncovered
for five minutes in honor of the dead. All trains on
the New York elevated roads came to a stop at half-

past three and many of the passengers arose and sang
some national air or the president's favorite hymn.
A similar tribute was paid in Pittsburg, Cincinnati,

Detroit and other cities. In Massachusetts the

slreet-car companies in several cities stopped all

cars for five minutes during the funeral services,

but there was no stopping in Boston.

Hewitt's Mercury-vapor Lamp.
Patents Nos. 682,690 to 682,609, inclusive, issued

by the United States Patent Office on September
17th, relate to the mercury-vapor lamp of Peter C.

Hewitt of New York, which has been briefly de-

scribed in the Western Electrician heretofore. The
patents describe an electric lamp in which a gas or

vapor is made to conduct electric currents of consid-
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The Waste-heat Auxiliary Engine. 1

By Frank H. Mason.

In a former report [Western Electrician, March
10, 1900] some account was given of a series of
experiments which had been made at the Royal
Technical High School in Charlottenburg with an
auxiliary motor designed to increase the efficiency of
stationary steam engines by utilizing the heat which
goes to waste in the exhaust steam of a high-pres-
sure, or in the circulating water of a low-pressure,
or condensing, steam engine. These experiments had
been conducted by Professor E. Josse, chief of the
machinery department of that renowned institution,
and had been described by him in a lecture delivered
at its centennial celebration, which took place in the
autumn of 1899.
As the result of these trials was to demonstrate

an economy of from 35 to 40 per cent, in the gen-
eration of power, a company was organized for the
purpose of working out the new system, and prep-
arations were made to continue the experiments by-

Professor Josse on a much larger scale, under con-
ditions which would permit of absolutely complete
and exact measurements at every stage of the proc-
ess, and give a conclusive verdict as to the cost,
practicability, and economic value of the invention.
Not only have these experiments been continued,

-but a waste-heat engine has been built and put into
service at the central station of the Berlin Elec-
trical Works, where it has been daily in operation
during the last three months, and its efficiency care-
fully recorded.

It is well known that a large proportion of the
thermal energy delivered to a steam engine from its

boiler is lost in the unused steam which exhausts
into the air of a non-condensing engine or is ab-
sorbed by the cold water of the condenser in a low-
pressure machine. Compound engines of modern
improved types economize this waste power to an
important degree, by using the steam successively
in a second, third, and even fourth, cylinder, but even
then there remains a dead loss of about 8o° of heat,
namely, the difference between the temperature of
the condenser (140° F.) and that of the circulating-
water, which will average about 6o° F. The idea
of the present invention is to utilize this wasted heat
for evaporating a liquid which boils, and there-
fore volatizes, at a much lower temperature than
water. Two of such liquids—ammonia and sulphur
dioxide (SO= )—have been successfully, used in the
refrigerating industry. For the reasons that sul-
phur dioxide has a viscous consistency and does not
attack, but, on the contrary, lubricates, iron, and be-
cause the pressure of its vapors at the temperature
of waste steam is readily controlled, it has been used
from the first as the best material for this purpose.
At 140° F., which is the temperature of steam in

a maximum or '80 per cent, vacuum, sulphur-dioxide
vapor has a pressure of 156% pounds per square
inch, while at 60° F., the mean temperature of the
cooling water in the condenser, the pressure is about
41 pounds per square inch. There is therefore a
range of 80° F., throughout which the exhaust steam
from a steam engine will evaporate sulphur dioxide
with such energy that its vapor will exert a ready
and potent expansive force. The conservation of
this expansive force as a mechanical motive power
is the function of the "waste-heat," or, as it is other-
wise called, the "cold-steam," engine. For this pur-
pose, an additional or auxiliary single-cylinder en-
gine is placed adjacent to the steam engine and

September 28, 1901

the vaporizer, thus forming a cycle and being used
over and over again indefinitely, as has been fully
described in the previous report, which described the
experiments down to the close of 1899.
We come now to the subsequent operations. Al-

though the process is technically direct and simple,
it was found to involve in practice several new me-
chanical difficulties. As sulphur-dioxide gas is del-
eterious to the lungs, it was necessary tp make all

joints and packing—particularly that of the valve
and piston rods—so perfect that however great the
pressure, none of the dioxide gas or liquid should
escape. In the presence of air or water, the neutral
dioxide rapidly oxidizes into sulphurous acid (H 5

SO s), which attacks iron and other metals. It is

therefore necessary that the whole apparatus shall
be air and water-tight, and this, to resist an internal
pressure of 150 pounds per square inch, requires
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FIG. I. THE WASTE-HEAT AUXILIARY ENGINE.—VAPOR-

IZER AND CONDENSER.

good materials, first-class workmanship, and intel-

ligent supervision when in operation. The surface
condenser, which is required to transmit great quan-
tities of heat energy with a minimum loss of tem-
perature, also required some special adaptation to
the treatment of sulphur-dioxide vapor. All these
difficulties, as revealed by the experiments in 1899,
were carefully provided for in the new plant.

This was a cold-vapor cylinder of 10%-inch bore
and 19%-inch stroke, which was attached to a 150-

horsepower, triple-expansion Gorlitz engine of high
efficiency, which is regularly employed at the Tech-
nical High School for electric-lighting and experi-
mental purposes. The engine is of an improved
modern type, the high and intermediate-pressure
cylinders being placed tandem and horizontal, while
the low-pressure cylinder is vertical, and all three
act upon the same crank and driving shaft.

No. 682,693. No. 682,694. No. 682,655. No. 682.696. No. 682.697. No. 682,698.

Hewitt's mercury-vapor lamp.
No. 682,699.

crablc quantity under suitable conditions. Various

; manufacture and op-
n and other details art described. '1 hi

cnts are enumerated in somewhat greater detail in

ratent department tie of the

era Electrician. The <&companying gr
illustrations, taken from the patents, the numbers

-
- en below, may .-/^
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geared either to the same driving shaft or run in-

dependently with its own driving shaft and flywheel.

I he Bulphur dioxide is evaporated by the exhaust
steam heat in a special type of boiler called the

"atomizer." The vapor thus generated passes

through the cylinder, and, its effective work being
done, it escapes into the S02 condenser, where it is

condensed to liquid form and pum ped back into

1. Prom advance sheets of consular reports. Mr. Mason is

United States consul-general at Uerlin, and his report is dated
August 1

:

I lie cold-vapor cylinder is made of cast-iron, cov-
ered, not with a heating jacket, but with a simple
sheet-iron casing, packed with felt. It is propor-
tioncd for a maximum working pressure of 215
pounds per square inch.

The vaporizer and condenser (Fig. t) are of iron,

cylindrical in form, and about 10 feet in length.

They are set in a steel frame, one above the other,

and the pump which injects the liquid dioxide com-
ing from the condenser n | * into the vaporizer is
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shown underneath the condenser. Both contain a

system of lubes, very carefully made and fitted, so
.1 to prevent the leakage of water or dioxide. The
vaporizer, which fulfills the function of a cold-steam

boiler, is of 34% inches internal diameter, and has
about 753 square feet of healing surface, by which
ihc exhaust steam of the engine acts upon the liquid

dioxide and converts il into vapor. It then passes
through the cold-vapor cylinder and returns to the

condenser, which has an internal diameter of 41

ii ches and about 720 square feet of cooling surface.

Valves are set in both pipe systems, so that sections

can be cut out for examination and repair without
withdrawal of the dioxide. The feed pump is

worked by an eccentric on the main shaft, and re-

quires only three-fourths of one per cent, of the
developed power of the engine. The above arrange-
ment of the different parts is, of course, merely
arbitrary, and was adopted to secure the utmost
economy of space, but the condenser and vaporizer
may be placed in any desired position convenient
to the engine and best adapted to local conditions.

Thus constituted and arranged, the waste-heat en-
gine at the Technical High School has been run
almost continually since the end of September, 1900,

without accident or any serious difficulty. During the

hours when the storage batteries are being charged
it has been run up to a speed of 168 revolutions per
minute.
The load has been a direct-connected, continuous-

current dynamo, with a rated output, at 150 revolu-
tions, of 400 amperes and 240 volts, which, as the

official report states, was sometimes overloaded as
high as 40 per cent, as a means of testing the in-

creased capacity obtained by the addition of the

waste-heat cylinder. The result, in respect to both
steam consumption and electrical output, has been

'
; cylinder machine (Fig. 2;, the piston being

17% inches in diameter, with a 20-inch stroke, and,
unlike tlie smaller engine at Charlottcnburg, is

geared independently to a directly coupled dynamo,
which feeds into the service cables of the company.
Working thus as a separate unit, the efficiency of
the cold-vapor engine can be measured and re-

corded with great precision, and the net result may
be condensed into the statement that at an average
speed of 130 revolutions per minute, it delivers 150
brake horsepower—an addition of 41.7 per cent, to

the working energy of the compound steam engine,
from which it receives and utilizes the waste heat
in form of exhaust steam. What this means will

be made more plain when it is considered that the
combined power stations of the Berlin Electrical
Supply company contain steam engines which, with
an average steam consumption of 12.3 pounds per
indicated horsepower-hour, have a total output of

142,300 horsepower, to which, by the use of cold-
vapor engines, there may be added 55,000
horsepower without increasing by so much as a

pound the consumption of coal. The system adapts
itself with especial readiness to large plants, which,
like power and lighting stations in growing cities

and towns, have to meet a steadily increasing de-
mand for current. This the cold-vapor engine
enables them to do without increase of boiler or
steam-engine capacity by simply saving heat energy
which has previously gone to waste.
Although it has been from the first in careful and

scientific hands, it need hardly be said that the di-

oxide-vapor engine is as yet in its infancy of its de-
velopment and application. It has been regarded
with skepticism and incredulity by most practical

engineers in this country, but these have yielded

to the hard logic of its demonstrated efficiency.

FIG. 2. THE WASTE-HEAT AUXILIARY ENGINE.—375-HORSEPOWER ENGINE IN BERLIN.

measured by the highly perfected standardized in-

struments and methods with which the Technical
High School is fully equipped. The complete offi-

cial record [filed for reference in the Bureau of
Foreign Commerce at Washinglon, D. C] is too
elaborate and technical for comprehension by other
than an expert reader; but it will be sufficient for

the present purpose to say that, as a net result, the

waste-heat engine delivered an additional energy
equal to 34.2 per cent, of that of the triple-expansion

slcam engine. Its economy is measured by the fact

that, when working, it enabled the steam consump-
tion to be reduced from 11.2 pounds to 8.36 pounds

ndicated horsepower-hour, a very successful re-

sult when the smallness of the unit is considered.
The same proportionate saving in large engines of
2.000 or 3,000 horsepower would constitute a highly
important economy in these days of costly fuel and
insatiable demand for vast steam power in electrical

power and lighting stations.

While these careful and continuous experiments
have been in progress at the Technical High School,
a cold-vapor-engine plant has been constructed, put
in operation, and tested in actual daily service at

the central station of the Berlin Electrical Works
in Markgrafen Strasse. This is the oldest of the

power stations of the company, and is equipped with
what arc now considered relatively small units, viz.,

vertical-compound engines of 360 horsepower, of
Belgian construction, which have an average steam
consumption of 18.35 pounds per indicated horse-
power-hour. Willi a sleam consumption as high as

this, there is abundant chance for economy by utiliz-

ing the waste heal .
Moreover, this was a ease in

which more power was urgently needed at the sta-

tion. Either the cold-vapor auxiliary plant or a new
steam boiler and engine had to be supplied.

Accordingly, a cold-vapor engine of 175 horse-
I>owcr was built by Freund of Berlin, and put in

operation in May of this year. It is a single, hori-

The report of Professor Josse, from which the
foregoing results are derived, goes extensively into

the question of comparative costs of installation.

Condensed to their most concise compass, his con-
clusions are that a combined steam-waste-heat plant
of 1,600 horsepower, including compound steam en-
gines of 1,200 indicated horsepower and a cold-vapor
plant of 400 indicated horsepower, complete in every
detail, would cost, in Germany, 212,000 marks ($50,-

456), while a triple-expansion steam engine of 1,600

horsepower, without vapor engine, would cost 206,-

000 marks ($49,028), a difference of only $1,424,
which, with steam coal at $4.15 per ton, as at Berlin,

would be saved in a short time by the cold-vapor
auxiliary.

Coming down to actual facts, the net cost of the

175-horsepower waste-heat-engine plant at the Mark-
grafen street power station, was 49,700 marks ($11,-

828.60), and of a gas-engine plant, also of 175 horse-
power, 47,625 marks ($11,334.75), a difference so

slight as to be negligible in presence of other and
more important considerations.

Improvements in Guayaquil.

The municipal council of Guayaquil, Ecuador,
has granted to a syndicate a charter authorizing

the construction of an electric-railway system in

that city, which has some 50,000 inhabitants. The
charter permits the use of any of the streets of the

city. It also grants the use of electricity for light-

ing and power. At present, Guayaquil has a very
poor mule-car system, despite which dividends have
been large—25 per cent, annually for a number of

years past. The principal streets of the city are

lighted by gas of an inferior quality—some sections

by kerosene lamps. The mule-car system will prob-
ably be bought out and absorbed by the new com-
pany, which is now seeking capital in the United
States.

Selection and Maintenance of Meters-

Bv Maihias Titsnes.

Selection.

The factor that should determine the selection of
a meter is its certainty of accurately recording
a period of years the energy passing through it, and
this with the least possible consumption of energy.
Commercially a two per cent, error constitutes a
reasonable degree of accuracy over a range from 6ve
per cent, to 100 per cent, of the meter rating; five per
cent, error from minimum load to five per c

rating, and five per cent, from full load to double its

rated load. Of course, if a meter is operated at
overload continually, its life will be shortened.
That we do get fair results with the meters on

the market to-day should be a source of congratula-
tion to central-station managements rather than to
the manufacturers. There seems to be a tendency
on the part of manufacturers to accept old and un-
questionably unscientific ideas in metering and to de-
vise complications to overcome faults that bave no
right of existence.

Personally, I believe a motor meter whose rate of
speed changes in proportion to the load is the type
which can be best adapted to meet commercial con-
ditions of installation with accurate results over a
long period of time.

1 appreciate that a meter is called upon to do
more exact work over a wider range of conditions
than almost any other class of apparatus, but that
is no excuse why certain grave faults in their man-
ufacture should not be remedied, and a meter made
with as good a guarantee as a watch.
In the selection of an integrating wattmeter time

will be saved by ascertaining the principles on which
it is built. Many meters well adapted to laboratory
use are unfit for commercial sen-ice, which subjects
them to heat, cold, dampness, short-circuits, over-
loads, vibrations, etc.

Certain qualifications are essential in a meter to
insure its continued accurate recording. Friction in

the moving parts must be reduced to a minimum.
Rotor supports, if used, must be incapable of in-

creasing the initial friction. Movable contacts, par-
ticularly any on the rotor, should be eliminated. A
meter should not creep on "no load," yet it should
turn freely on a very small load. The field coils

should withstand heavy overloads without deteriora-
tion, and the insulation of the coils should be such
that no particles of matter will be volatilized by
the overheated coils and carried into the moving
parts. The retarding magnets must remain constant
:n strength. The meter should be independent of
variations in voltage less than 10 per cent., and for

alternating currents it should be independent of
variations in frequency less than 10 per cent, and
variations in current wave. Meters should be ab-
solutely air-tight.

If a mechanically well-built meter is theoretically

correct in its electrical construction, and embodies
the foregoing features, I see no reason why, with
ordinary care in installation, it should not register

to within a very small percentage of accuracy over
a period of years, and this without attention from
the central-station management other than to see

that it is not continually subjected to overloads.
In addition to the qualifications necessary to make

a meter record accurately, there are certain features
of importance to the manager:

First—A proper gear ratio of the recording mech-
anism to the disk revolutions reduces the meter
readings direct to kilowatt-hours without the ne-
cessity of a numerical multiplier. The importance
of this is obvious, in that it saves clerical work in
the office, and to a great extent makes it easier
for an official of the company to explain meter read-
ings to a customer. My experience is that a state-
ment to a customer that the difference between two
consecutive meter readings must be multiplied by
a certain factor—a factor that may be different in

some other customer's meter—is very often received
dubiously, especially if the explanation is made by
one unfamiliar with the reason for it.

Second—Meter shunt losses should be as small as

possible consistent with accuracy.
Third—One class of meter should be available

for several different voltages by the simple connec-
tion to a meter of ratio coils. One advantage of
this is that the stock of meters necessary to carry
on hand can be greatly reduced: as. for instance, a
25-ampere, no-volt meter can be used equally well
on a 25-ampere service of 220 volts.

Fourth—A meter should be sensitive on light

loads, in order to reduce the number of different

ampere classes, and thereby the total number of

meters carried in stock.

Fifth—Repair parts should be interchangeable to

the fullest extent possible. Most of the large central

stations maintain a complete meter labe->ratory and
workshop, make their own repairs and recalibrate

their meters.
Sixth—Meiers should be constructed to facilitate

installing.

For the reason that my experience has been so

much more extensive with the Thomson meter than
with any other make. I have selected that meter for

purposes of discussion. The remarks hereinafter

made in reference to Thomson meters arc applicable

to most meters.

Before taking up my criticism I would make the

general statement that a meter of the Thomson type

1. Abstract of paper read before the Ohio Electric Lit,bt

association at Put-io-Bay. O.. August 21. toot.



has an advantage over induction meters where the
central station supplies both direct and alternating

currents, as it allows the same meter to be used
on either system. Another advantage is that the
torque is greater, thereby giving it greater power
to overcome dust particles collected between the re-

tarding magnets and disk and in other places affect-

ing the rotation.

The armature bearing is the direct cause of slow
meters to perhaps a greater extent than any other

one source. A jewel bearing is common to most
meters. A hardened-steel shaft end rests on the

upper face of the jewel which supports the armature.

Without going into detail as to the causes, we all

know that the bearing is subjected to a pounding
almost continually applied. Sapphire jewels are al-~

most universally used. Under the 'pounding, some
last several years, while others last a few months.
As soon as a hole is started in the bearing, it is but

a short time before the meter may be 50 per cent,

slow.
The pull exerted by retarding magnets changes

considerably in many instances. This is due either

to slow deterioration in magnetic strength in the

magnet itself, or to instantaneous loss in magnetic

strength by reason of short-circuits, or to polar-dis-

tance variations by reason of temperature changes.

The insulating compound on the field coils, to a

certain extent, volatilizes when the meter is operat-

ing at an overload. Particles of matter are thus

carried into the recording mechanism. To such an

extent is this true that it was one of the chief causes

for my abandoning the use of cyclometer dials.

Generally speaking, meters are but partially proof

from outside dust, heat and magnetic forces.

Adjustable compensating coils are coming into ex-

tended use, thereby showing, on the part of the man-
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Average error of 700 meters at 75% load 1.95 per ceat. low.
Average error of 090 meters at 50% load 3.1 per cent. low.
Average error of 6S9 meters at 25% load 6.2 percent, low.
Average error of 83 meters at 12$ load n.8 per cent. low.
Parts new or repaired 25 Retarding Magnets.
Parts new or repaired 48 Pairs 01 brusues.
Parts new or repaired 261 Jewel Screws.
Parts new or repaired 33 Shall Ends.
Parts new or repaired 2 Shunt Resistances.
Parts new or repaired 2 Armatures.

Maintenance.

Maintenance includes testing, repairing, installing,

inspecting, reading and the keeping of all necessary
data and information.

Testing.—A central station should have a well-

equipped testing room. The method employed in

testing meters, differs in different stations. The
subject of this paper does not admit of a descrip-

tion of these different methods, but for the purpose
of indicating general lines in testing, I will touch
briefly on the method at present in use in Cleveland.

As will be seen in the accompanying illustration,

there are two test racks, one for meters from the

smallest up to and including 50-ampere sizes, the

other for larger meters. Both are almost identical

in construction. Alternating or direct current is

available through the operation of a transfer switch.

Regulators give any required voltage. Water rheo-

stats, with intake and outlet water pipes, and con-

trolled by direct-connected hand wheels, furnish the

load. .

The standard employed on No. I rack is a specially

built Weston indicating wattmeter. On account of

the extreme sensitiveness of this instrument to local

magnetic currents, it is enclosed in a large iron box.

On No. 2 rack an ammeter and voltmeter are em-

ployed. Stop-watch tests are made. The watches

used are provided with a split-second attachment,

SELECTION AND MAINTENANCE OF METERS.—TESTING ROOM IN CLEVELAND.

ufacturer, an appreciation of the fact that meter-

accuracy lines are not straight lines after the meters

have been in service some time. Adjustable coils

are but makeshifts to overcome a defect which might

better be met by removing the cause.

Shunt coils very often open, causing the meter

to stop, at other times the turns composing the coils

short-circuit, thereby causing the meter to run fast,

continually increasing its rate under given loads, un-

til the shunt finally opens and stops the meter.

To register freely on light loads numerous sizes

of meters are marketed in order that a meter may
be installed of a capacity just sufficient to carry

the load. This reacts in two ways. Pressure regu-

lation is affected by reason of the large drop in field

coils, and a large stock of meters is carried to meet

all possible conditions. As before stated, the remedy

is larger meters, capable of registering freely on the

smallest loads.

In the above I have made no reference to com-

mutators or brushes, because at present I know of

no better form of brush that could be used than is

:sed in the Thomson meter, and for reasons

e the Thomson, type of meter, with its

brush' , even for alternating currents,

certain advantages over induction meters as they

lay constructed.

In order to determine what percentage of the cur-

rent lost between output and metered was due to

the meter itself, also to determine the value of peri-

odic inspections, I had 700 meters from the Edison

district brought to the meter-test room. These me-

ters had been inspected and pronounced O. K. by a

competent inspector within a period of from four

-_'ht months previous.

9 certain data were obtained, part

ich is contained in the following tabulation:

Teued

7 per meter
Minitcam enerar? 10 capacity

i -matores
freelr..

700
3.231 Kilowatts.

\.
r> Kilowatt*.

which insures greater accuracy. All standards are

periodically checked with a primary standard.

In the hands of a careful meter tester this method
combines accuracy of results with rapidity in testing.

Meters should be tested when received from the

manufacturer, and my experience is that they should

be disconnected from service within one year after

installation, and tested again in the meter room.
Repairing.—Meter repairs are best made in the

meter room. A stock of certain parts should be

carried, while other parts are readily made to meet
the requirements of the meters to be repaired.

Installing.—So much has been printed relative to

the care necessary in installing meters that it is only

necessary for me to reiterate others' statements.

They should be installed where they will be least

subject to vibrations, least exposed to extreme vari-

ations in temperature; they should be removed from
the deteriorating influences of steam, chemical fumes
and dust. Finally, they should be installed in a posi-

tion to facilitate the meter reader.

Inspection.—To within a comparatively short time

ago, I was a firm believer in semi-annual inspec-

tions. To-day I believe in fewer inspections and

more meter-room tests. My experience has been

that a reliable man may make periodic inspections, re-

porting meters correct, that do not bear out his

reports when put on the test rack. There are many
causes which may affect the calibration, so that line

inspections may not reveal the true state of the

In the laboratory each part can be examined

and measured, and the condition definitely deter-

I, and, as a rule, any inaccuracy traced to its

'lings.—A few years ago meter readers were

furnished books or packs of cards containing name,

meter number, a more or less complete

di cription of the meter and several other super-

items. Each page of the book or each card,

Idition to these items, contained a facsimile of

the meter dial. The meter man was supposed to

on these facsimiles the exact position of the

hands on the meter dial.

September 28, 1901

An expert in the office afterward figured out the
reading and entered in a proper place the numeral
values. This method has, to a large extent, I be-
lieve, been discarded. A simple way is to use a
blank book. The pages are horizontally and ver-
tically ruled. Three of the vertical columns contain
the meter number, name and address. The six or
seven other vertical columns are used to enter the
numerical readings for as many months.

Collection of Data, etc.—To what extent data
should be collected must be determined by each
central-station manager, but there are certain items
vital to the proper maintenance of a meter system.
These items may be conveniently tabulated at the
end of every month. The meters in service and in
stock should be shown, also any increase or decrease
of installation.

Records should show the condition of all meters
tested and repairs made, with the cause for needed
repairs.

The results of all meter tests should be tabulated
in order to learn the percentage of meters high and
meters low, and how much, and to determine the
average-accuracy curve. Finally, a complete record
of each meter should be kept from the date of pur-
chase to the time when it is scrapped.

Commercial Company to Lay a Pacific
Cable.

By the incorporation of the Commercial Pacific

Cable company at Albany, N. Y., on September 23d,
a definite step was taken toward the laying
of a Pacific cable by Americans. The company
has been incorporated for the purpose of laying a
submarine cable from the Pacific coast to Hawaii
and thence to the Philippine Islands, making a di-

rect cable route from the far East to the United
States. According to the articles of incorporation,

the company's lines are to begin in New York city,

although from that point to the Pacific coast the
line of other companies may be used. The actual

lines of the company are to begin at some point in

California and are to end in the Philippine Islands,

touching en route Hawaii and various other Pacific

islands.

The capital stock of the company is to be $100,-

000, divided into shares of $100 each. The term
of existence of the company is fixed at 1,000 years.

The company will be affiliated with the Commercial
Cable company, and all of its incorporators are

officials of that corporation.

It is announced by John W. Mackay, one of the

incorporators, that the length of the cable will be

about 8,500 miles, and that the first part will be
laid from California to the Hawaiian Islands, a

distance of about 2,200 miles. It is expected that

this portion will be laid and in operation within

nine months. The laying of the remainder of the

cable will depend upon how quickly it can be man-
ufactured, although the whole cable, it is believed,

will be in operation within two years.

Mr. Mackay made application to the United States

government on August 23d for landing rights in

California, the Hawaiian Islands and the Philippine

Islands, and the application is still pending. The
new company is willing to lay the cable on the

same terms and conditions, so far as landing rights

are concerned, as were imposed by the United States

government on the cable lines which have been

landed on the Atlantic coast of the United States.

The company will not ask for any subsidy or guar-

antee, and it is believed there will be no trouble

whatsoever in agreeing with the government as to

the terms and conditions.

The new cable will connect at the Philippines

with the present cables running from that point to

China and Japan, thus establishing a direct route

between the United States and those countries,

which, it is believed, will be of the greatest benefit

to the growing commerce and trade between the
United States and China, particularly. The present

cable rates to the Philippines and to China and
Japan will probably be reduced from 30 to 60 per
cent, by the new cable route.

The directors of the new company are John W.
Mackay, Clarence H. Mackay, George G. Ward,
Edward C. Piatt, Albert Beck, Albert B. Chandler,
William W. Cook and George Clapperton.

Swiss Tariff Changes.
Information has been received in Washington

to the effect that a number of changes have recently

been made in the Swiss customs tariff, among which
are a number of interest to the electrical fraternity.

It is provided that incandescent lamps for electric

lighting shall hereafter be dutiable at the rate of

$4,825 per 100 kilograms. The following-named ar-

ticles are to be included under the heading "electric

lamps," subject to duty at the rate of $1,158 per 100

kilograms: "Arc lamps, with or without lamp hold-

ers, glass globes for arc lamps, commutators of all

kinds, cut-outs mounted on stone, slate or porcelain,

resistances for arc lamps, with or without regulating

appliances, hand or automatic regulators, fittings for

incandescent lamps, current recorders, current-direc-

tion indicators, etc."
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Electric Power and the Oil Wells.

l;\ K. G. Mayse.

The writer has invi I igatcd I
; he fac

fehlihg the application of electrical powei >trans-

|)ort; 1. tlrilllngsj hoisting, blasi ivcying,

cc.) to petroleum-oil wells throughout the c u

and niay be able to give some information oi value

iili llliB line. It is hardly no - .111 '" inf. nil the

electrical engineer thai nil. well engineering i- open

ihg a new ami broad field for the application "f clec-

lniii>, for lie is already aware of that. JuSI in what
lines the elcClfifial power and devices are applied,

however, is not quite >0 deaf. This article will al-

leinpi to explain some of these matte!

I tmcl that electric power and devices are Used

111 the drilling and excavating department of the oil-

well business for the various forms of drilling.

I lies.' forms may be classed under different heads,

nil. .r. a nil', a different kind of driving apparatus

will be required for cadi. Tin le ate two general

Systems of boring employed in American and other

Well distriets, and these may be classed under the

heads of the rotary system and the shock system.

The rotary system involves all of the devices in

Which auger, bit or other rotating boring tool is

lifted If in < I- ctrieal engineer were to go to the
oil districts 0/ America he would find many of the

boring plants of this class. Formerly the boring
With auger was confined to soft earth, such as sand,

ciay, etc. Btlt since the use of crowned-steel boring
tools, these rotary devices have been applied to hard-
rock. drilling, as well as soft stuffs. The other sys-

tem of excavating for petroleum includes the "rope''

mode of boring, the free-falling system and the

Combined systems.

In Fig. 1 I show a plan of the derrick and the
motive power for operating the rope system of bor^
ing. In this system, the cutting tool is elevated a
little and permitted to fall, the constant shocks tend-
ing to grind away at the base of the bore, gradually
cutting out the strata. The rope is marked (D)
in the cut, and it is attached to the walking beam
fA). The beam is operated by the lever on
the wheel (B), and this wheel is run by a belt (C),
which extends from the motive power. In very
many places your correspondent found this power
to be inferior. Throughout the oil districts one may
find the power developed from poorly installed en-
gine plants, or from watenvhcels, windmills, or even
hand power, in which the windlass system is used
and operated by four men- In a few instances I

found electric motors in service and giving good
satisfaction. I think that there is a good field" for
motors for this work, and for the dozens of other
lines of work in connection with oil-well engineering.

In Fig. 2 is shown the manner in which the rope
is secured for operation. The mandrel or attaching
cylinder is marked (E). Through it the rope passes.
This cylinder is tapered inside so that the heavier
the pull on the rope the tighter it fits.

Some of the Boring Tools.

The electrical engineer who Contemplates putting

|H systems of electrical power for petroleum-oil-eu-
'"'

1

ing purposes will find it advatitagedUs' to be
familiar with the various types of cutting instru-

ments, the principal of which are illustrated in Figs.

3 to 8. In Fig. 3 is a cutting tool used in the com-
bination system of oil-well baring, ft is cylindrical

in form; the lower edges are the hardest of steel

and are sharpened so as to wear away the firmest

of rock when the proper jar is brought about by
alternately lifting and dropping the tool. The tool

in Fig. 4 is used for the free-falling system often.

white again we see it in use in the rope system.

The tool is caused to grind away at the deposits un-
til they are loosened, when they are removed by use
"i sand pumps or excavating cylinders. A reamer
is often an essential pari "f the outfit, for in boring

holes the boring tools often gel stuck, owing to

the shrinkage of the size of the bore as the work
progresses. The lust way 10 clear out the hole and
make it full size is lo run the reamer through. The
ni'ls or earth which are scraped off by the blades

of ilie reamer are then lifted out with scooos, cyl-

inder tubes or the sand pump. The type of boring

tool in Fig. 6 is often used for shale and general

earthy matter with good results. The tube carrying

the screw (F) is made to fit inside the case of the

bore, and when it is lowered to the bottom by
rods, the screw is turned by power above applied

to the screw shaft. The screw takes the earth up
into the cylinder, and when the cylinder is tilled, ii

is lifted out and the contents dumped so is to per

mit the repetition of the work. In Fig. y is a form
-if mlary boring tool frequently employed in place.

even where the rocky bottoms bother the engineers.

The lower end of this tool is fitted with the best of

steel crowns and is verv hard, and when revolved
by means of the shaft above, the base rock or otlwr

substances are bored into rapidly. The scoop idea

is shown in Fig. 8, and is used for sandy dep
for it can be forced into soft shale freely and

i t" do effective work without much power or
lo of time. As soon as the scoop is loaded it is

lifted and cleared for another boring. This form
"!' boring device is in crvicc in many places wdiere

the engineers are bothered about land slips or caving
in of sides before casings are applied. When the

land slip haiipens, the soft deposits arc readily taken
..ill by using the 51 11 ip

Casinos.

Designers ami contractors will find it essential to

look into the matter "f casing or adjustii g

in Fig ni a -iiei" stion on this line.

Here we have the "telescope" plan of tubing. The
1 lilies are steel, iron and other sheet metal, and 1

have seen ordinary water pipes, gas pipes, and even
wood shafts employed for this work. I saw one hole

built up wdth brick, after tedious and costly labor

and loss of time. The ordinary form of casing is

sheet-metal tubes, well riveted at the laps, and ar-

ranged for unions which shall be tight when closed.

The form of case in the illustration is that in which
the alternate joints overlap. This form leaves a

ridged interior, which is a disadvantage, unless the

Electric Power.

With this brief

trical engineer can get a better

tried power service in this rapid!;

industry. Xot only is electrical p

ring devices, but there is much
nearly

/ crude and
of lack of

I hcri lectrical motors in op-
sand pumps, and pumps of all kinds for clearing
the debris fri nature can

•I 10 advantage for the moving of the tank
cars, which are in service at ma:
vcying oil- from the wells to the storage t.-"

e. Electric
lighting is also in demand in many oil

the oil lights, although cheaper, are not handled
1 factorily. There is considerable nightwork in op-
eration, where oil lighting is relied upon, and some
of the workmen told me that it could not be de-
pended upon always. Explosions occur through

;e in pipes, and several disasters are re;

of late from nightwork with oil lights near wells.

Should a well spout suddenly and throw oil on

c

I
//

—jy;

ridges are evened off with interior sections. The
plain-tube casing is shown in Fig. 10. At the bot-

tom is shown the way in which cavities are often

caused by landslides. Sometimes spouting results

when the gas and oil chambers are suddenly opened

by a landslide, as at (A), and the oil will leave the

well and be lost through the tube unless the tube is

properly capped very quickly.

Compressed-air System.

I hi' electrical engineer will find thai compressed

air is used for bonne at some wells, and in I-

I show the air-power boring device in operation.

The bit is attached i" the shal al I ' I

shaft extends up into the cylinder i l!1 In this

cylinder is the piston ami required valve work

The compressed air cylinders are a' the engine plain

at the surface, and the air is carried down to the

cylinder tlii. ami cffcctivi "i procured. file

free-falling system is described in Fie;. 12, 111 which

the rod (E) is cms,, 1 to move up and down as

,1, jired, bj mei h inn-.. I 'l-'\ ici - at the uri There

is .1 clutch 1' the lower end "i this rod, and when
it slides over the head pine ill of the tool shaft

it grips and lifts fit II to proper height, when
ill.' I, in 1 the weighl of the bit c

the hit to drop of its free accord fills -'locking

or jarring cuts the base roe! nd makes it

soft, so that it can oved in cylinders, or it

may he pumped up as desired.

electric power and the oil wells.

numerous unprotected oil lights, which could not be

guished quickly, fires and explosions would
. ccur. In the case of an electric-lighting system, the

first indications of danger would cause the engineer

10 shut off the lights.

American Street Railway Association.

Elaborate preparations arc making for the an-
nual convention of the Ami tailway
Association, which will be held in Mae. -

11, New York, on October oth, loth and nth.
The programme of s is much

al. and a I. .

I tor this purp taken.

The headquarters of the association will be at the
o Hill Hotel. .1

tttre.s are provided for the ladies. There will be
a large attendanc men.
A special train of sleepers ru

and West Shore roads will lea-.

station, in Chicag
Tib. This train will he in personal eh

Kccran, the city passenger ag

Wabash road it-

street-railway ni, vcled

^\\ the "street-railway

Montn Niagara Fa"
the occasion of previ Mr. Kce-
ran's urbanity and courtesy arc unfailing and his

will be sure to add grc pleas-

ure of the trip.



WESTERN ELECTRICIAN September 28, 1901

WESTERN ELECTRICIAN
EVERY SATURDAY.

PUBLICATION OFFICES:

510 Marquette Building, - CHICAGO.

TELEPHONE, MAIN 1746.

Visitors to the Pan-American Exposition will find

the Western Electrician's space in Section F 2 in

the Electricity building, where they will be cordially

welcomed.

Eastern Office, 193 Times Building, New York.

Trade Supplied by Western News Co.

OOPYHIGKHT.—Not only the title but. the entire contents ot
each number of tbe Western Electrician are copyrighted.
This paper is entered at the Chicago postofflce as mail matter
of the second class.

SUBSCRIPTION, in advance, postage prepaid, $3.00 for a
full year of 52 numbers; in clubs of four or more, $2.50, with free
extra copy for eight subscriptions; foreign countries, $5.00 a
year; single copies, 10 cents. When change of address is re-
quested, the old address as well as tbe new should be given.

CORRESPONDENCE relating to electricity or any of its

practical applications is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and com-
munications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thank-
fully received and cheerfully acknowledged.

ADVERTISING.—The Western Electrician—the only
general electrical paper published in the West—thoroughly
covers a territory exclusively its own. This is a claim which
CAN BE MADE BT NO OTHER ELECTRICAL JOURNAL IN THE
United States. Electrical merchants and manufacturers
desiring western trads will appreciate the unequaled value
of this journal as an advertising medium in its special field.

Advertising rates are moderate, and will be furnished on
application.

HIGH XVA/TKR MARK
circulation. 20,000.

CONTENTS OF THIS NUMBER.
PAGE

Alternating Lighting Plant at Cedarburg, Wis. Illustrated.. 197

British Columbia Electric Railway 197

A Remarkable Tribute of Respect 197. rg8

Hewitt's Mercury-vapor Lamp. Illustrated 198

The Waste-heat Auxiliary Engine. By Frank H. Mason. Il-

lustrated 198, 199

Improvements in Guayaquil 199

Selection and Maintenance of Meters. By Mathias Turner.

Illustrated. (Ohio Electric Light Association) 199, 200

Commercial Company to Lay a Pacific Cable 200

Swiss Tariff Changes '. 200

Electric Power and the Oil Wells. By R. G. Mayse. Illus-

trated 201

American Street Railway Association 201

Editorial 202

The Rating and Testing of Electrical Machinery. By Gis-

bert Kapp. (International Engineering Congress) 203

Value of Street-railway Franchises 203

Operation of Third-rail Road Between Albany and Hudson.. 203

Mr. Dooley Is Incredulous 203

Development of tbe Telephone Field .-...204, 205

Telephone Service in Connection with Long-distance

Power Transmission. By T. E.Theberatb. (Pacific Coast

Electric Transmission Association) 204

New Companies 204

TelephoneNews from the Northwest 204

Indiana Telephone Items 204, 205

Ohio Telephone Notes 205

General Telephone News 205

Intercommunication in London 205

Extensions in Utah 205

Extensions and Improvements 205

Manufacturers and Dealers ; 205

Boston Gas Explosion 205

Besly Band Polishing Wheel. Illustrated 205

Elements of Design Particularly Pertaining to Long-distance

Transmission. By F. A. C. Perrine. Illustrated. (Ameri-

can Institute of Electrical Engineers.) 206, 207

Municipal Lighting Plant at Marquette Adopts Meter Sys-

tem 207

Heavy Traffic on Chicago Street Railways 207

The Governments and the Telegraphs 207

Manchester Switchboard Contract '.
. 207

Automatic Train Signaling 207

Municipal Control or Municipal Ownership of Conduit Sys-

tems. By E. F. Scburig. (International Association of

Municipal Electricians.) 208

Deep-sea Fishing by Arc Light 208

Lord Kelvin 208

A Scientific Welcome.... 208

Colonel dowry to Youn2 :'.':n 208

DEPARTMENTS.
Correspondence 209, 210

New York Note, 209

From the Buckeye State 209

209

Southern Lk 209

209. 210

210

Personal 210

210

Electri-.
. 210

210
210, 211

211
Mtscellaneon- 211
Trade '

,. 2i(

211
Illustrated Electrical . 211,212

CONVENTIONS AND EXPOSITIONS.
Americ ' disonStiaarcGard^n,

to nth.
South Carolina lot Weil Indian exposition.

recember I, igoi, t'. June 1. vfsi

In view of the recent discovery of new oil-bearing

territory in the United States, the article on the

adaptation of electric power to the drilling and op-

eration of oil wells, given in this issue, will be

found to be of timely interest. Undoubtedly, a

more extended use of electric power for this pur-

pose might be made, and our contributor gives many
hints that will be valuable in extending the scope

of applied electricity in this direction.

Criticism of the attending surgeons will not re-

store the president to life. A well-versed corre-

spondent of the Western Electrician writes to us

to express astonishment that the X-ray was not

used during life to locate the bullet with certainty,

or at any rate after death to prevent the free use

of the knife that after all proved futile. We have

some sympathy with our correspondent's protest,

but it is easy for all of us to be wise after the

event. The X-ray could not have contributed to the

saving of the president's life or even to its pro-

longation, probably, although it would be a satis-

faction now if we could reflect that it had been

used. The doctors did their best. Let us com-

mend them for their unwearied efforts, regretting

their mistakes without unseemly crimination.

It is probable that the convention of the American

Street Railway association in New York on Oc-

tober 9th, 10th and nth will bring out the largest

attendance in the history of the association. The
preparations for the meeting have been carefully

made with two objects—first, to present a list of

topics for discussion that shall be long enough and

of sufficiently varied interest to make the meeting

of genuine technical value, and, second, to provide

adequate accommodations for what will probably be

the most notable exhibit of street-railway apparatus

ever shown in connection with the association's

conventions. There seems to be no doubt that both

objects will be accomplished. The programme is

an excellent one, and, as for exhibits, it is said

that all the space set aside in Madison Square

Garden has been taken already. The gathering

promises to be a very successful one in every way,

which is what the piestige and history of the as-

sociation would lead one to expect.

The Chicago Record-Herald makes the reason-

able suggestion that the whole question of street-

railway franchises and operation in this city should

be referred to a body consisting of representatives

of the street-railway companies on the one hand

and three aldermen, three substantial business men
and the mayor, commissioner of public works and

corporation counsel on the other. There is already

in existence a sufficient number of commissions and

committees considering Chicago street-railway prob-

lems, but, as the Record-Herald points out, the

men vitally interested in the traction companies are

respected citizens of the community and have the

right to be heard in a general conference. We do

not share our contemporary's belief that the mo-

mentous questions involved could be settled in a

week at such a conference, but the suggestion is

nevertheless made in the right spirit and indicates

a practicable way of attacking a difficult problem.

We are pleased to note, too, that the daily press is

now arriving at the conviction that better and more

modern service, not cheaper fares, is what is wanted.

It is true that the surface street-railway service of

Chicago is not what it should be, and the projected

conference should have for one of its objects the

seeking of disinterested and high-grade engineer-

ing advice as to the betterment of the service.

There is some promise of an extensive trade with

iny in American coal, both for steam-raising

and domestic use. But a comparatively recent com-

petitor has made its appearance in the shape of pre-

parcd peal converted into briquettes having the

requisite fuel value. According to the published re-

port of the Royal Chemical Testing Station at Ber-

lin, the briquettes made from turf by the new
Staubcr method contain 45.14 per cent, fixed car-

bon, 4.34 per cent, hydrogen, 29.34 per cent, oxygen

and 9.09 per cent, ash, and have a thermal value of

3.806 calorics. This is fully up to the standard of

brown coal, which latter has the defect of contain-

ing from 1.04 to 2.64 per cent, of sulphur, whereas
the new turf briquettes are free from that impurity,

and are therefore adapted to a number of uses for

which charcoal is now employed. German brown
coal of average quality contains as it comes from the

mine 60 to 65 per cent, of water, and the secret of
successful and economical briquette- manufacture
from that material is to reduce the proportion of
water to about 12 per cent, by the application of

just sufficient heat to melt the bitumen which it con-
tains and soften the whole mass to a consistency at

which it presses readily into briquettes or blocks,

which, on cooling, harden and become solid and
clean to handle. It is asserted that by the new
Stauber process peat will to a large extent replace

lignite as a cheaper and far more abundant material

for briquettes, and that briquettes so made will be

used for many purposes for which bituminous coal

has heretofore been deemed indispensable. It is ex-

pected that the new process will not only serve to

relieve the scarcity of fuel in Germany, but eventu-
ally furnish a surplus for export to Switzerland and
Italy.

It seems that the electric capacity of the human
body is not nearly as great as has been supposed.
Bordier, says Mr. Fournier d'Albe in the London
Electrician, placed this capacity at 0.0025 micro-
farad, and Dubois at 0.1650 microfarad. But de Metz,
in a recent article in Comptes Rendus, states that

both these figures arc much in excess of the true

capacity of the body. This investigator measured
the capacities of several persons under all sorts of

conditions, and found that the capacities were the

same in the nude and when dressed in close-fitting

conducting material. The obvious conclusion is that

the capacity of the human body is the same as that

of a metallic body of the same dimensions, and this

conclusion is substantiated by the other measure-
ments. The capacity remains the same for any
charge between 100 and 1,000 volts, but differs from
one person to another in accordance with the vol-

ume and shape of the figure. It changes rapidly

when the person is surrounded by metallic surfaces,

and also greatly depends upon the pose. Thus the

value of 87.8 centimeters was obtained in an up-

right position, 76.0 centimeters when crouched, and

91.2 centimeters when erect with one arm stretched

upward. When placed on a rubber mat and sur-

rounded by a zinc cylinder 138 centimeters in diam-

eter the capacity was 1S0.7 centimeters, and it rose

to 217.9 centimeters on reducing the diameter of

the cylinder to 68 centimeters. The normal value

for an erect pose in the center of a hall is o.ooon

microfarad for an individual of average stature.

These figures are interesting and should have a prac-

tical value in electrotherapeutics.

Jan Szczepanik, the "Polish schoolmaster"—he

of the "telectroscope," an instrument to enable one

to see at a distance by the electrical transmission of

light waves—has bobbed up again in the newspapers.

This time the ingenious space-fillers of the pres-.

have met, or say they have met, the modest in

ventor in Vienna, where he is said to exhibit 1

wonderful bullet-proof fabric, before_ which the

assassin's revolver is as harmless as a popgun. This

marvelous stuff, in which "the method of weaving

paralyzes concussion by distributing the shock over

the entire area of the garment," will naturally

prove invaluable for the protection of rulers and

public men in general. As might be supposed, this

cloth is expensive, but in the end it may revolution-

ize warfare. Szczepanik, we arc told by the vera-

cious chroniclers who use the Vienna date-line, is

"styled the Austrian Edison by Europe's scientific

press"—which seems to be an uncalled-for fling at

Edison and the scientific journals of Europe.

"Three years ago he was a half-starved teacher in a

Galician village school, where the ABC class was in-

trusted to his care, as he was considered not ad-

vanced enough to teach in the higher section. To-

day he is the directing spirit of the immense elec-

trical works on Pragerstrasse, owned by a stock

company with a capital of 10,000,000 florins. And
Szczepanik has a controlling interest in the estab-

lishment." In view of the non-appearance of the

"telectroscope," after widely heralded for exhibition

at the Paris Exposition, one may well question these

statements. If the "Polish schoolmaster" is not

wholly a newspaper myth, he should restrain the

ardor of the imaginative correspondents who per-

form such wonders in his name.
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The Rating and Testing of Electrical
Machinery. 1

BY GlSBEKT K/U'l'.

Electrical engineering enters into so many in-

dustries, and lias modified the conditions of modern

life to so large an extent, that the sale of electrical

apparatus has become an important factor in the

commerce of every civilized country. To place this

commerce on a safe basis it is, however, necessary

to arrive at a clear understanding as regards the

properties of the different articles bought and sold.

1 his necessity becomes the greater the more the

international character of the trade in electrical ap-

paratus is developed, and for this reason the subject

nf this paper may be considered as specially suited

for the consideration of an international engineering

congress.

At first sight, it may perhaps be thought that the

determination of the power, efficiency and other

qualities of electric machines is a simple matter.

Electric measurements can be made with so great a

degree of accuracy that two experts, if they lest the

same apparatus under the same working conditions

independently of each other, must arrive at the same
results. Hence, if one expert acts for the seller

and the other for the buyer of the apparatus, no
difference could seemingly arise. Yet we see it

daily that such differences do arise, and the reason

mi this state of things is that the tests are not made
under the same working conditions, and that no gen-
ual understanding exists as to what shall be tested

and how. As an illustration, the case of a tramway
motor may be taken. The manufacturer designates it

as capable of developing a certain horsepower. Ac-
cording to his method of rating, this does not mean
that the motor is capable of giving off, hour after

hour and all day long, this horsepower. It only

means that the motor can, in the usual way of work-
ing tramways, give off that power whenever it is

required. Xow, as a rule, the periods during which
this full power is required form only a small frac-

tion of the time during which the motor is in serv-

ce. In such cases it would obviously be bad econ-

omy to put in a motor capable of giving off the

full power permanently. Yet in other cases this may
be necessary. Thus, if the line contain a moderate
grade many miles long, it will require larger motors
than a line having very stiff but short grades, yet

in the former case the maximum horsepower re-

quired is less than in the latter. We thus see

that the mere statement of horsepower is not suffi-

cient to decide the question, whether the motor will

be suitable for service on a line on which this horse-

power is demanded of it. We have here an element

of uncertainty in the rating which may cause great

trouble to buyer and seller.

Another source of difficulties and differences is

the question of efficiency, especially in direct-coupled

generators. The engine builder guarantees a certain

efficiency for the steam engine, and the dynamo
builder does the same for his dynamo. When the

two are coupled, it is easy enough to determine

the combined efficiency, but it is by no means easy

to find out whether each guarantee has been sep-

arately fulfilled. Should the combined efficiency fall

short of the product of the two guaranteed efficien-

cies, then the separate determination must be made,
and each expert will use a different method giving

different results. Now to protect buyer and seller

alike, it is necessary that the method of testing

should be agreed upon beforehand. If the dynamo
builder knows how his machine will be tested, he

can, in framing his guarantee, allow for inaccuracies

of the method. The buyer gets his tenders all

worked out on the same basis, and can compare
them, and the expert who may be called in to test

the machinery has no need to invent new methods,

but will be simply requested to carry out the tests

as agreed beforehand. Such rules for testing effi-

ciency should be simple and capable of being carried

out without entailing great expense or disturbance

to the regular working of the plant, and they should

give the efficiency with a fair degree of accuracy.

Absolute accuracy can, of course, not be expected,

and is not required. The important point is, that

by such rules there should b^ established beforehand
a clear understanding between buyer and seller, and
that there should be no possibility of either being

unfairly treated. It would be easy to multiply ex-

amples to show that a general, and, if possible, in-

ternational understanding as to the proper way of

rating and testing electrical machinery is very de-

sirable.

The Association of German Electrical Engineers.

of which the author has the honor of being secre-

tary, appointed last year a committee for investigat-

ing the question of rating and testing electrical ma-
chinery. The report of this committee was pre-

sented to the annual meeting of the association this

year and accepted by it provisionally. As is usual

with rules and regulations issued by the association.

their definite adoption is only decided upon after

they have been provisionally in use for a year or

two, the object being to provide an opportunity for

testing the rules in practical work and for amending
or altering them, if the necessity arises, before final

adoption, which takes place at some future annual

meeting of the association. Thus, the "Standards
for Rating and Testing Electrical Machinery" arc

still subject to revision. The committee has been
reappointed, with instructions to collect information

1 Abstract ot paper read at the Glasgow Internationa) En-
gineering Congress. Mr- Ktpp is the well-known electrical en-
gineer of Berlin.
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as to how the standards work in practice, and to

bring up a second report next year. 1 hese stand-

ards do not relate to all electrical apparatus, but

only to that kind which is generally understood by

the term machines and transformers. 1 bus, gener-
ators, motors, rotary converters, motor-generators
and static transformers are provided for by these

standards, but not switches, switch gear, measuring
instruments, fuses, automatic circuit-breakers and
other apparatus. It is not intended that these stand-

ards should interfere with any special conditions

which buyer and seller may agree upon; but if there

are no special conditions previously arranged be-

tween the parties, then they shall both be bound by
the standards of the association.

As regards the rating of apparatus, a distinction

is made according to the time during which it is

used. Three classes are provided—namely, for (a;

intermittent use, (b) short-time use, (cj continuous
use. The same piece of apparatus may be used
under all three conditions, but then its rating would
be different. Thus a motor which under (cj would
be rated at 12 horsepower may be rated under (b;
as 20 horsepower, and under (a) as 25 horsepower.
The power is to be stated on the name-plate, and
the test is to be made according to the power stated.

Thus, if the motor is rated at 25 horsepower for
intermittent use, it shall be tested at 25 horsepower
for one hour. If the name-plate bears the inscrip-

tion 20 horsepower for two hours (condition b), then
the motor shall be tested for two hours under a
load of 20 horsepower. If the name-plate bears the
inscription, 12 horsepower continuous, then the mo-
tor shall be tested with that load during 10 hours
or a shorter time, if that suffices to bring it to the
final temperature. In all three cases the temperature
rise must remain within the limits prescribed. These
are for cotton-covered wire, 50 degrees Centigrade

;

for paper-covered wires, to degrees Centigrade, and
for wires insulated with mica, asbestos, etc., 80 de-
grees Centigrade. For tramway motors somewhat
higher limits are allowed—namely, 70 degrees, So
degrees and 100 degrees Centigrade, respectively.

The conditions as to overload are not very rigor-

ous. As far as generators are concerned, the capac-
ity to give an increased output is generally limited

by the prime mover, and to demand an excess of
output beyond that which the prime mover can deal
with would uselessly increase the cost of the elec-

trical part of the plant, in motors, transformers and
converters somewhat larger overloads are possible,

but then only momentarily, and for this reason the
standards only require the overload test to be made
during three minutes. The measurement of insula-

tion resistance is not prescribed, but a breakdown
test at high voltage. Also this test has been ad-
visedly kept within reasonable limits, since a break-
down test at extremely high voltage may, even if the
machine stands it, injure it, just as the cold-water
test of a boiler, if made under excessive pressure,
may permanently weaken the plates.

The most difficult task of the committee was the
framing of rules for testing efficiency. In all eight
methods are given, and the maker of the apparatus
has the right to specify which method shall be used
in testing the efficiency. In framing the methods
the committee was guided by considerations of ex-
pediency. It would, perhaps, have been possible to
devise methods which from a theoretical point of
view promise a greater degree of accuracy, but there
was the danger that such very perfect methods
would entail so large an expenditure of time and
money, and would cause so much disturbance to
the regular working of the plant, that they would
not be used. Efficiency tests are ordinarily carried
out only after the plant has been at work some time.

Any test which causes considerable disturbance to
the regular use of the plant is therefore inadmissible,
and although it would in the interest of science be
very desirable to make efficiency tests with the high-
est possible degree of accuracy, practical considera-
tions must lead us to be satisfied with approximate
methods which can be easily carried out. The danger
that either the maker of the apparatus or the buyer
of it may suffer through the inaccuracy of the effi-

ciency test, is provided against by the stipulation

that the method under which the efficiency shall be
tested must be stated in the tender. Both parties

know therefore beforehand what sources of error
may arise, and the maker of the apparatus can frame
his guarantee accordingly.

$41,328,379. Estimated addit.

July 1, 1901, make a total of |

amount 13 deducted from the $120,235,:

value of the franchises is found
Figuring on another basis, estimated depi

deducted from the - amount oi

then being $45,841,488, which, deducte

.

total of securities and obligations, shows the value

of franchises to be $74,394,051.

Value of Street-railway Franchises.

An estimate of the value of the street-railway
franchises in Chicago, based upon an examination
of the companies' books by expert accountants, has
been included in a report from the franchise com-
mittee of the Civic Federation. The maximum esti-

mate values the franchises at $74,394,051. By an-
oiher basis of computation the estimate is reduced
to $64,220,030. These values represent what the

Chicago City Council has the power to grant to
existing or new street-railway companies. The es-

timates are made by Milo B. Mahhie. editor of
Municipal Affairs. Mr. Maltbie undertakes a dis-

cussion of franchise values from the data furnished
by the accountants. According to his method, the

market value of all the outstanding securities must
be found. This he computes on the basis of quo-
tations of the securities on the Chicago Stock Ex-
change the first two weeks in July this year. To
this lie adds all other liabilities and securities- , a

total of $(20,235,539. The examiners' report showed
a total of all property on December 31, 1807, .of

Operation of Third-rail Road Between
Albany and Hudson.

The third-rail electric

Hudson, . :rated by the Albany :.

Railway and rower company, has 1

elation for nearly a ;ear. supplemental;; pr

letereiicea to tins system that

Western Electrician, the following deia:.

lion and maintenance are of interest

:

ihe line is 37.2 miles in length and is

third-rail electric railway in opera:.

three-phase alternating current at

volts is generated at a combined water and .

power plain at Stuyvesani Falls and is transmitted

to three sub-stations, located at Hue
Chatham and East Greenbush, re

.

11 and 23 miles distant from the power .

rect current at 000 volts is fed to the third rail

from these substations and aiso from two direct-

current generators at the power house.

For the track and third rails 80-pound i

are used, all rails being bonded with copper bond=.

For the purpose of insulation the third rail is laid

upon blocks of creosoted wood, six feet apart, ;

on the ends of ties made somewhat longer than the

ordinary ties, for this purpose. At ordinary road

crossings there is a gap of 30 feet in the third rail,

and at important highways and streets the gap is

longer. At these gaps the sections of the third rail

are connected by means of a lead-covered, pa;

sulated cable of 1,000,000 circular mils sectional area,

laid in an underground conduit. At the 30-foot gaps

the car passes without losing contact, but at me
longer gaps the current is shut off and the car

"coasts" over the interruption in the circuit. The
right-of-way of the road is protected by w oven-wire

fences, and warning signs are placed at road c

ings.

the road does both a passenger and freight busi-

ness, as it passes through a number of villages and

fertile farming country. Farm and dairy' products

are handled and a mail and express business is also

provided for. Albany, with about 100,000 popula-

tion, and Hudson, with 25,000, besides the thickly-

populated country intervening between those

provides a large population tributary to the

Fassenger cars 53^2 feet in length and having a

capacity of 60 passengers each are used. Each car

is equipped with four 75-horsepower General

trie motors, and speeds of 50 miles an hour are

frequently attained.

The trip between Albany and Hudson is made in

one hour and 55 minutes, including 18 stops. The
cars are operated on regular schedule, no stops be-

ing made except at the regular stations,

agents, baggage-masters and operators are stationed.

Box cars are used as motor cars for the :

service. They are used for carrying all kin

freight, as well as handling standard freight crs.

some of the latter being frequently received from

connecting steam' roads.

Mr. Dooley Is Incredulous.

[F. P. Dunne in the Cosmopolitan for September.]

"I know they tell me that at th' Pan-American

show in th' city iv Buffalo th' ilicihric light is made
be Niag'ra Falls. Between you an' me. Hinnii

don't believe wan wurrud iv it. It don't stand to

reason. What goes over thiol falls? Wather.

how in th' worruld can wather make lights?

if 'twas karosene! But it's wather that in more civil-

ized communities they put th' lights out with. But

they tell ye they've harnessed th' falls to light th

an' Wry ton iv wather that goes roarin' down that

catarack an' pours through th' rapids between

iv smilin' hotels to th' sea, projooces wan 00m iv

ilicthricity. An oom, Hinnissy, is about th' equiva-

lent iv a quart iv th' ilicthrical flood. Does that

sound right? No, faith, it don't. I niver see N
Falls, but I don't like to think iv it as a lamp-lighter

tcarin' round with a laddher an' a little torch. 1

don't believe in makin' light iv th' falls. Ye heerd

th' joke. 'Tis mine, Hinnissy. Others made it be-

fore me, but I made it las'. Th' las' man that makes
a joke owns it. That's why me frind. Chancy Dcpoo,

is such a humorist.
"An

-

I don't care how th' lights ar-re made anny-

liow, whether be th' wather that r-runs over t

or be a man with a monkey-wrench in a power-house.

What I'd like to see is th' light whin it's made.
gan seen it. an' he says it makes th' moon look like

a dark lanthern. They speak iv th' sun in Buffalo th'

way a motorman on a trolley line wud shpeak iv a

horse-car. 'Th' sun is settiu' earlier.' says he to

Connors, th' thruckman that was towin him.

th' fair began,' says Connors, 'it hasn't showed afther

eight o'clock. We seldom hear iv it nowadays. We
mr clocks be th' risin' an' settin' iv th' lie'

The Boston and Northern Railway eompai
taxed I

amount firm.
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DEVELOPMENT OF THE TELEPHONE FIELD.
Telephone Service in Connection with
Long-distance Power Transmission.'

By T. E. Theberath.

As short a time as five years ago 5,000 or 10,000

volts was considered very high potential, and 20

miles almost the limiting distance of transmission,

and telephone service over wires strung on the power
line was not always of the best. In the construction

of the telephone line the matter of insulation was
not considered of very great importance. Porcelain

knobs or pony insulators were considered sufficient

and good enough for all practical purposes. The
transposition of the wires to neutralize inductance

from the power wires was considered to be of great

importance, and everyone had his own method.
Transpositions were put in every five, 10 or 20 poles,

but with no regard to the current on the power
line, whether two or three-phase, or whether the

power line was spiraled or not.

The inductance on the telephone wires is the result

of the magnetic field surrounding the power wires,

and as the receiver of a telephone is a very sensitive

current detector, whose operation depends upon most
minute current impulses, it is seen at once that elec-

trical engineers have a delicate problem before them.

In this paper the experiences related will be re-

stricted to a few lines which have come under my
personal supervision and construction. The first

case is a line of about eight miles in length, con-

structed some five years ago, of No. 10 iron wire
strung on brackets, one above the other, on the same
side of the poles, about six feet below two two-phase

four-wire circuits, carrying a potential of 5,000 volts.

The telephone wires were transposed every five poles

and the power circuits were spiraled with reference

to mutual inductance between the circuits. The tele-

phones were of the series type, with low-resistance

bells, in fact, the system presented a good example
of what should be avoided in telephone-line construc-

tion. Placing the wires one above the other on the

same side of the pole makes it almost impossible to

balance the electromotive forces of inductance

against one another by the transposition of the wires.

The series instrument also makes it difficult to bal-

ance the line if a number of telephones are on the

same line. This line gave service, but of a very

unsatisfactory nature.

The next line, which was constructed some three

years ago, is 19 miles in length and consists of two
wires of about No. 12 gauge, strung on the two
pole pins of a six-pin cross-arm, five feet below two
two-phase circuits, carrying a potential of 16,000

volts. The insulators are double-petticcat, deep-

groove glass, with transpositions every tenth pole,

the poles being set 44 poles to the mile. Locke one-

piece transposition insulators were used, and after

the line was completed it was found that the team-
ster who distributed the insulators was not educated

to the importance of transpositions at regular inter-

vals, and had dropped a pair of transposition insu-

lators whenever he happened to think of them. The
linemen came along and cut in transpositions wher-
ever they found the insulators for that purpose.

Another amusing, as well as interesting, incident

occurred in the construction of this line. At a point

six miles from the power house the wire was looped
around the transposition insulators, leaving an open
circuit in the line with two short-circuited loops.

It had been arranged that in case it was found im-
possible to communicate over the metallic circuit

that both wires should be connected to one binding
post and the other to ground. With the latter con-

dition a communication was held with a person on
the Sunset line. The Sunset line, however, paral-

leled the lower end of the line for 12 miles, but

the open circuit was bridged by the power wires, so

that it was a case of induction from the Sunset line

to the power wires (which were not carrying cur-

rent at the time), and then by a second induction

back on the upper end of the telephone line. The
open circuit was located the following day, and the

error in the transpositions corrected.

The power circuits, in this instance, consisted of

phase circuits for a distance of

seven circuit having a half turn at the

3M:-mile point and the other going straight through
.!c 19 miles. This telephone line gave

service, although there was a constant hum.
which, however, was not sufficient to interfere with

orking of the line. The power line has since

been • that the two four-wire circuits

full length of the 19 miles. In extend-
ing the second line, the power wires were spiraled

at three points with a quarter turn in opposite di-

ns to give four divisions in the t2 miles

of thr< ich. This was done to reduce the

inductance on the Sunset line, which was strung on
the six-pin arm of this line alongside of the private

line. The Sunset lin" finally transposed
to the transpositions of

the pr He had been
finally

transpf I he most benefit, how-

Thi- '<- that the
of more im-

' -phone

Delation, Sao Joie, Cal., Jane

wires. So that, in planning the construction of the

telephone line for the 60-mile line from the power
house to Sacramento, it was decided to try an ex-

periment on entirely new lines. The power wires
were arranged to form two circuits on the six points

of a hexagon, with two-foot sides, or two interlaced

triangles of 42-inch sides. This undoubtedly gives
a perfect arrangement for neutrality of field, but
each circuit was given one-third of a turn in op-
posite directions at every mile, so that each circuit

made one-third of a revolution at each mile in ref-

erence to earth, and two-thirds of a turn in reference
to each other. The telephone line was carried

through on the two pole pins of a six-pin arm, five

feet below the power wires, and without a trans-

position, for the entire length. No transpositions

were considered necessary, for the reason that the

power wires were spiraled and the inductance should
neutralize itself on any paralleled circuit, provided
that the number of transpositions divide the line

into a number of parts forming groups of four or

three, depending on the line current being either two
or three-phase. The reason for this is obvious, if

we consider, for instance, a three-phase line, the

currents of which are 120 degrees apart, and calling

the wires A, B and C. With one-third of a turn

each mile the A wire will occupy a certain pin for

the first mile. In the second mile the B wire will

be on this pin, and in the third mile the C wire will

take this position. The three electromotive forces

of inductance from A, B and C impressed upon a

parallel wire will also be at 120 degrees from each
other, and their sum will be zero in every three miles

of wire. The same reasoning holds good for two-
phase lines, with this difference: The line being

four wires, each turn is one-quarter, and it takes

four 'miles to neutralize the electromotive forces of
inductance. If a line has been definitely surveyed
and is to remain of fixed length, it is a very easy
matter to divide the line into an equal number of
parts, in groups of four or three, in accordance with
the phases. It is not always the case, however, that

the exact length of the line is known before actual

construction is commenced. This was the case with

the Sacramento line, as well as the Bay line of the

Bay Counties Power company. For this reason the

power wires were transposed every mile and the un-

balanced end, if any, can be taken care of by prop-
erly transposing the telephone wires, or by dividing

the last end of the power line into either four or

three equal parts. No attempt has been made in

the Bay line to correct for any equal end, but as

the line is 142 miles in length, the unbalanced end
is such a small fraction of the total that no serious

effects are experienced.

The telephone wire on the Bay line is No. 4
stranded aluminum cable for a distance of 80 miles

and three-strand aluminum cable for the balance

of the distance. Insulators are of double-petticoat,

double-groove glass, on two pins, equidistant from
the pole, on a six-pin arm, five feet below the power
wires, which carry current at 40,000 volts, connected

with neutral grounded. When everything is in per-

fect order the line is absolutely quiet. Some trouble

has been experienced with grounds on the telephone

wires, which reduce the line at once to single-wire

circuit, with ground return and unbalances the line

so that it is very noisy.

Some peculiar results have been obtained with a

Weston alternating-current voltmeter on this line.

The line talked very well, but there was considerable

hum. Connecting the voltmeter across the wires at

the Oakland end, no deflection of needle was ob-
tained. From one wire to ground the reading was
zero, but from the other wire 124 volts was indicated

to ground. At the same time readings were taken

at the power-house end, with no voltage between
wires and 72 volts between either wire and ground.
These are very curious results, btit any voltmeter

with a finite resistance is useless in obtaining the

existing conditions, as the instrument practically

grounds the system when connected. A static volt-

meter should be used for this purpose. Other read-

ings were taken on other lines, but are of no further

value than food for reflection to try and explain the

why and the wherefore without knowing the true

conditions with the assistance of a static voltmeter,

or some other method of determining the voltage

to earth without grounding the system.

NEW COMPANIES.
The Southern Iowa Telephone company of Dcs

Moines, Iowa, has been incorporated, with $60,000

capital stock, to take over a system of toll lines

connecting with Indianola, Wintersct, Osceola,

.Mount Ayr and other points. The new company
will improve the lines and may install local ex-

":-, in some of the towns.

Officers of the Twin City Telephone company of

Minneapolis, Minn., are interested in a new com-
pany which has been formed to be known as the

lidated Telephone and Telegraph company of

Minneapolis, to build a lin' to Duluth al once
tion wi]! be made at Duluth with the Zenith

City Telephone company and in Superior with the
Citizens' Telephone company. Three copper wires

will be trim'/ to Duluth. The officials of tli<- new
company arc: President, F.. IT. Moulton; secretary.

' II Jud r. F.. V.. Webster, and IT. IT.

r and F. R. Clement.

Telephone News from the Northwest.
The Northwestern Telephone Exchange company

of St. Paul recently secured a restraining order to
prevent the city engineer from cutting down certain
poles of the company. The city engineer announced
that the poles must be removed from the under-
ground district by a certain date or they would be
cut down, "the company claims that it has not been
able to secure certain materials and also that the
order of the council to remove the poles was ar-
bitrary. A legal battle will ensue.
The Dakota Central Telephone company has made

extensive additions and improvements to its lines

through South Dakota this summer and now plans
for greater improvements for the coming year.
The Dane County Telephone Exchange company

at Madison, Wis., has added to its local list 250 new
subscribers, making a total of 1,325 in all. A new
switchboard, to cost $20,000, is soon to be installed.

The American Telephone and Telegraph company
will build a toll line through from Brainerd, Minn.,
to Duluth and Superior.
Herman Moork, the proprietor of the local ex-

change at Aitken, Minn., proposes to build a toll

line to Brainerd. He will also build a line from
Aitken to Carlton, Minn., where he will connect
with the Zenith City Telephone company's line to
Duluth and Superior.
The Iowa Telephone company will immediately

appeai from the decision of the District Court at

Des Moines, Iowa, in the case where the company
is held to have no right to continue its poles in the
streets. The case will go to the Supreme Court of
the state, and will be carried to the Supreme Court
of the United States, if necessary. It is thought
that it will take five years to get the case to the

United States Supreme Court and secure a decision.

In the meantime the company will not be molested.
It has been enjoined, however, from rebuilding or
extending new lines.

The local exchange at Albia, Iowa, has been sold
to Dr. S. M. King, J. S. Moon and G. M. Heiser-
man, who will incorporate and extend the system
all over the county.

The Knoxville Electric Light and Telephone com-
pany has expended over $3,000 in improving its

lines in and around Knoxville, Iowa.
Colonel W. S. Thomas and others seek franchises

at Rock Island and Moline, .111., and Davenport,.
Iowa, and propose to establish Independent ex-
changes.
The Automatic Telephone company of Seattle,

Wash., has made a satisfactory showing to the Board
of Public Works, and that body has granted per-

mission to set poles. The company is working hard
on the construction of conduits in the business sec-

tion.

The lower court has held the Rocky Mountain
Bell Telephone company at Butte, Mont., guilty of

violating the city ordinance taxing the instruments,

and has fined the local manager $300. The judge
holds that the city's tax of 75 cents on each instru-

ment is legal and" must be collected. The company
will appeal.

The council of Tacoma, Wash., has extended the

time for E. A. Seeley and others to deposit the

$5,000 guarantee for 60 days. Seeley has been
granted a telephone franchise, conditional on this

cash deposit. R.

Indiana Telephone Items.

The Flome Telephone company of Clinton County
has been incorporated, with a capital stock of $2,500.

The company will erect and operate an exchange at

Rossville. The country districts will also be given

service, as the plant extends its lines.

The Central Union Telephone company has com-
pleted a branch exchange at Gaston. It is the pur-

pose of the company to accomnlodate the farmers
as well as the town subscribers. The company an-

nounces a rate of $1 a month on party lines.

A franchise, running 40 years, was granted to

T. J. Thorwood of Fort Wayne and W. J. Uhl of

Logansport by the Logansport council on September
19th, empowering them to construct and operate a

telephone system in that city. Resident rates are

restricted to $15 per annum and $25 per annum
for business houses, until 1,000 individual telephones

arc in operation, when the business rate may be

increased to $30. The telephone controversy has
been a source of much agitation for a year or more
in Logansport, the citizens insisting upon having
lint one telephone system, and at the expiration of

the Bell company's franchise, next January, the new
company will have a clear field.

One hundred and twenty-five girls employed as

operators by the New Long Distance Telephone
Association of Indiana were brought to Indianap-

olis Saturday by the officials of the association for

an annual gathering, with a view of making the

acquaintance of the different operators. The whole
parly was given a trolley ride and a reception and

banquel at the Proplaeum at night. S. P. Shecrin,

president of the association, acted as toastmaster.

calling on a number of the young women for short

tall::. Air. Shcerin complimented the young women
for their sfrici attention to (be affairs of the com-
pany. Remarks along the same line were made by

fudge Walker, Colonel Ramsey. Addison Nordyke,
li Nettie Wcwcr, Miss Edna Dole and Miss May
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McMillan. The party was treated to a theatrical

entertainment, and at a late hour the party broke

up, amidst strains of music from the orchestra.

Ail returned to their homes and work with grateful

hearts for the attention shown them by their em-
ployers. F.

Ohio Telephone Notes.

The City and Suburban Telephone association has

a tine exhibit at the Fall Festival now being held 111

Cincinnati. An operator has charge and demon-
strates. from time to time the working of a telephone

plant. The Bell long-distance wires are connected
up and there are also exhibitions of the work of this

department. An orchestra concert over the long-

distance line is one of the features of the exhibit.

the injunction case brought by the City and
Suburban Telephone association against the Ham-
ilton, Hughes and Monroe '.telephone company and
the liutlcr County Western Telephone company has
been dismissed at plaintiff's cost in the courts at

Hamilton. This was an attempt to prevent the In-

dependent company from enlarging its plant at Ham-
ilton.

The Union Telephone company of Circleville has
purchased a telephone system in Perry County that

reaches most of the larger towns and villages. A
line will be built from Circleville to Corning, to

connect with this system.
The Bell Telephone company has been granted a

franchise to establish a plant at New Lexington,
Ohio.

It is said the Pennsylvania Railroad company is

considering the advisability of placing telephones in

the homes of all employes who live more than a

mile from the stations where they report. The offi-

cers believe that such a service will be more sat-

isfactory than the call boys.

Work on the new building of the Home Telephone
company of Toledo has been commenced. The
building will be located on Huron street. It will

be built of brick and stone and will be four stories

high. The plans call for an ideal telephone station,

with all conveniences for manager and employes.
It will cost about $30,000. In size it will be 40 by
120 feet.

The commissioners of Hamilton County have de-
cided to put. a branch station in the courthouse.
There will be a switchboard, six trunk lines and
26 or 27 instruments. The total cost will be about
$1,060. O. M. C.

GENERAL TELEPHONE NEWS.
The Mutual Telephone company of Afton, Iowa,

has been incorporated with $5,000 capital stock.

The Waverly Telephone company of Waverly,
Iowa, has been incorporated, with a capital stock of
$30,000.

The Lenox and Clearfield Telephone company has
been formed at Clearfield, Iowa, with a capital stock
of $15,000.

The annual meeting of the Kentucky Telephone
association will be held this year at Owrensboro, Ky.,
on October 1st and 2d.

An ordinance granting a franchise to an Inde-
pendent telephone company at Kansas City is pend-
ing before the City Council of that city.

Articles of incorporation have been filed by the
Armstrong Telephone Exchange company at Tru-
man, Minn., with a capital stock of $25,000.

The Northwestern Telephone Exchange company
of St. Paul, Minn., reports a net gain of 1,491 sub-
scribers since January 1st, making a total number
of 23,017 subscribers on August 31st.

The New England Telephone and Telegraph com-
pany is offering to furnish telephones in Worcester,
( Mass.) residences free from now until January 1st.

After that lime they may be leased for $25 a year.
Tiie instruments are to be on six-party circuits.

The North Land Telephone company of Dulu'h,
Minn., has been incorporated, with $25,000 capital

stock. The new company will build toll lines

through Northern Minnesota and Northern \\ is

cousin, and will connect with the Zenith City Tele-
phone company.

According to Judge N. Charles Burke of the Cir-
cuit Court for Baltimore County, Md., an affidavit

by telephone, taken by a justice or notary, is legal.

In a recent case involving the appointment of a re-

ceiver Judge Burke accepted an affidavit telephonic-
ally transmitted from Cincinnati to Baltimore.

The joint committee on contracts of the General
Council of Louisville, Ky.. lias voted to recommend
to the council that the contract be rejected which
was made by the city with the Cumberland Tele-
phone and Telegraph company to pay it S11. re-

placing in underground conduits the fire and police-

alarm wires.

A proposition has been submitted to the Keystone
Telephone company of Philadelphia by which
may be possible to establish a service of remarkable
cheapness. According 10 the Philadelphia Ri

the Telephone Company of America, which made
this proposition, declares its ability to place a tele

phone in every store, factory, office or dwelling iv^.v

of cost to the customer and to maintain the system
at a rate of two cents a call. The company claims
that its system can be operated at a substantial profit.
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Intercommunication in London.
In answer to the question of free intercommunica-

tion between the subscribers to the National
phone company's system in London and the govern-
ment tclepl , which was recently put in the
House of Common., it was stated that negotiations
are in progress between the Postofficc and ti

tional Telephone company with a view to secure the
lie,! facilities for telephone users in the I.

district, and in particular free intercommunication
between all subscribers on either system within that

district.

Extensions in Utah.

General Manager Murray of the Rocky Mountain
Bell Telephone company says that Marysvalc Sta-
tion will be connected up in a few days. He also

announces that the line build ng to Bca\
extended to Fri co and Milford, connecting up that

rich mineral country with Salt Lake City. This
will be completed this fall. A line has been au-

thorized from Ogden west to Hooper and Syracuse,

and a line from Logan to Mcndon and Cache Junc-
tion is under contemplation. The new Logan ex-

change is Hearing completion, and 100 telephones

have been added to the system in that city. All

the towns mentioned are in the state of Utah.

EXTENSIONS AND IMPROVEMENTS.
The Interstate Telephone company of Raleigh,

X. C, is going to spend $30,000 for a new switch-

board and other improvements, including a new
metallic-circuit system. The Kellogg Switchboard
and Supply company of Chicago has the contract

for the work.

Public telephones have been installed on the Union
loop of the Chicago elevated railroads. Two sta-

tions have been equipped with one telephone for

each of the four roads. Other stations will soon be

similarly supplied, and it may be that this service

will also be provided on the station platforms of

the elevated roads radiating from the loop.

The New England Telephone and Telegraph com-
pany has agreed to construct a telephone line from
Adams, Mass., to the summit of Greylock Mountain,

for the actual cost of construction. For every mes-
sage over the line the company will receive five

cents, and the remainder cf the tolls will go to

the Greylock Park Commission, which is to keep

the line in repair.

MANUFACTURERS AND DEALERS.
The Electric Appliance company of Chicago has

just placed upon the market a new cabinet-type dry-

battery wall telephone. Descriptive matter will be
sent upon application.

The Sterling Electric company of Lafayette, Ind..

is making new switchboards for the Farm and City

telephone company, Clinton, 111., of 300 drops;
Coon Bros., Kantoul, 111., of 200 drops ; Lack-
awanna Telephone company, Olyphant, Pa., of

100 drops, and additional switchboards for the John-
son County Telephone company, Iowa City, iowa
1 seventh section), and Racine, Wis. (eighth sec-

tion). This company's Bell-style of apparatus is

becoming very popular. It has just completed chang-
ing the Lafayette (Ind.) Telephone company's 1,500-

number board to the flashlight, transfer system, also

putting in new-style tubular drops. The Rock
County Telephone company, Janesville, Wis., is also

having the Sterling company's flashlight transfer

system put in.

The Kellogg Switchboard and Supply company
of Chicago has recently placed on the market a

new type of transmitter which in actual service on
loeal and long-distance lines is said to be giving
complete satisfaction. This transmitter is designed
not only for powerful transmission but also for per-

fect articulation, and the company docs not hesitate

to give with it a five-year guarantee. The Kellogg
company has also recently brought out a new re-

ceiver, which is smaller in size and much lighter

111 weight than its former receiver. The dec
and mechanical design has been greatly improved.
'this is said to he a very sensitive receiver, respond-
ing to the most powerful electrical transmission of
short central-energy lines as well as the weakest
transmission of long-distance lines, the retaining

which conceals all metal parts, including the

binding posts, is made extra strong in places subject

to the 111 est severe strain.

The Eurel Chicago is adding
an 1 nsion to its facti »rj building, I cated at 143-

145 South Clinton street, and it is also adding the
building lo the south numbered Nos, 1 1"

:

1
o. This

will give the company double iis present ca]

ami will enable it to turn out the large multiple
boards which it has in course of construction. This

tus, as claimed by the company,
special and superior points of merit. The Eureka
company is also placing on the markcl U tlv

eni time its well-known express board, equipped
with flashlight, supervisory clearing-out drop, and
also its flashlight board, ill, ntral-cncrtry

system is said to
|

superior points of merit.
lail\ in the matter oi simple circuits and the

absence of retardation coils and relays. \

present time the company says that it has in daily

mplc switchb
of any company in the Independent field, and that

the sui tratus is in line and keeping
with its simplicity and accurate working qualities.
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Boston Cas Explosion.

appointed

the c: •

lly and tie

jointly liable for the -

End Si

time ago the jury in the

ny, but afl

rendered by the full bench of the
it was deemed advisable to

Judge Dunbar was appointed

questions arising in suils brought
There are ading

and the damages asked amount to

The auditor's dee e can
be tried jury, but thi

evidence.

Among other things. Judge Dunbar
rot a mailer of common knowledge, but :

clearly proven that a certain compound used in the
Edison tubes, surrounding the wires contained in
those tubes, when subjected
gives off a gas which, when purified by a mechan-
ical pr when
mixed with air, explosive, and that its smell

purified, very cl nblcs that of the
illuminating nd distributed by the !,

1 . my. The chemical con;
each of these gases is very nearly the same. But
it was not proven that before >uch purifies;^

at iis smell mblcs
that of illuminating gas. This compound is corn-
no-, al of Trinidad asphalt and fe

troleum residuum.
"Upon all the evidence bearing upon the question

I am not satisfied that there was any considerable
quantit) . - or fumes in the ca'.

itie nine of the explosion, or that such as

it any, ad, led materially to the force of the explosion.
or that there was a bursting of an Edison lube which
added to such force; but my conclusion is that the
explosion was caused by a mixture of illuminating gas
and air in the cavity, which gas came from a pipe
or pipes of the Boston Gas Light company.
this mixture was exploded was another question in
controversy."

The auditor does not find it proven, however, that
the West End Street Railway company contributed
in an}' way to the explosion, there being a conten-
tion that a spark from one of its cars ignited the
gas in the cavity, and adds: "There remains but
one probable source of ignition, namely, an arc or
electric spark from an Edison tube within the cavity."
and it is found by the auditor, who reviews the
evidence, that upon the evidence "the mixture was
ignited by an electric spark which came from an
Edison tube within the cavity." On the question of
negligence, the report says : "A very simple pro-
vision would have prevented the explosion, namely,
the presence of a competent and careful man at the
bridge with instructions to ventilate the cavity if.

and whenever, gas escaped into it. I think both
the gas company and the Edison company should
have adopted some effective precaution to render im-
possible the explosion, and it seems to me that this

duty rested equally upon both, and that both were
guilty of negligence for a failure to perform it. The

inpany is also chargeable with ncgligcnc
a failure to perform it.*'

Besly Band Polishing Wheel.
The Besly band polishing wheel, illustrated

with, consists of a pedestal (.not shown in the

countershaft and spindle to hold cither one
emery-band polishing wheels. These wheels are
made of cast-iron. An elastic surface is produced
by a felt covering. The emery or other abrasive

material is secured en a piece of cloth which is

tightened firmly around the wheel.

IV BAND POLISHING WHEEL.

To reset the wheel or chat-

Iv to remove a band
it with another, an operation

space of tint it is said, will

take the place, and do the work of .1 I;

shine wheels. The wheels when
emery bands arc

ready
where skilled polishers are not employed, as

in those e:e

nt at

Charleston. \\ . \

expend a large sum in improvements.
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Elements.of Design Particularly Pertain-
ing to Long-distance Transmission.'

By F. A. C. Perkine.

The popular admiration of a big thing is not un-

warranted from an engineering standpoint. The
mere bigness of an engineering problem oftentimes

introduces new elements into the solution. Ordinary
methods of handling materials become impracticable

when the size of the work passes that usually under-
taken; stresses heretofore unconsidered become im-
portant and introduce great difficulties by reason of

the extra precautions necessary in their considera-

tion. The electrical transmission problem is no ex-
ception to this general rule, for were it always nec-

essary to consider all the phenomena involved in

every electrical transmission problem, the solution

of a great long-distance problem would be the same
as that for the smallest piece of work, since the in-

troduction of larger figures into an equation intro-

duces no difficulties in the solution. But this is not
the case. In short-distance work there are less terms
in the equation than there are in iong-distance work,
and in handling extremely high potentials we must
consider not only the electrical factors of safety,

but also mechanical factors of safety, for the reason

that good insulations are never materials of great

strength, and can be relied upon for their mechan-
ical properties only when the mechanical strains are

unimportant in comparison with the size of the in-

sulating pieces employed. Were it not for these

considerations, it might be more expensive to trans-

mit 10,000 kilowatts 100 miles than to transmit the

same amount of power a single mile, but to the com-
petent electrician not more difficult. All of the
phenomena which must be considered in short-dis-

tance work are introduced into long-distance prob-

lems in the same form. The difficulty in long-dis-

tance transmission problems lies in the introduction

of phenomena which are not new, but which, as has

already been said, are important only in work of

the latter class.

No new interpretation of Ohm's law becomes nec-

essary as resistance rises and our lines become long,

and the loss of energy over a wire of a given re-

sistance due to it resistance remains unchanged,
though, of course, we must always give due con-

sideration to the false-resistance effects that may
be introduced by the size of the conductors em-
ployed. In the earlier transmission lines, where dis-

tances of from 10 to 20 miles were considered, and
voltages from five to 20,000 volts employed, invest-

ors hesitated to buy the amount of conductor ma-
. terial necessary to reduce the losses to amounts of

the order employed in short-distance work, and in

consequence with resistance losses amounting to

from 20 to 30 per cent. While the regulation prob-

lems were of great difficulty, the wires were small,

and the false resistance or so-called "skin effects"

unnoticed. But with the continued success that has

attended the introduction of long-distance lines, the

investors who have had sufficient courage to ap-

proach the problem of transmitting great powers
over great distances have felt it unnecessary to re-

strict the engineers in the quantity of material, and,

in consequence, the most recent systems have em-
ployed conductors of such a size as to make the

consideration of these phenomena a matter of no
great difficulty, and one which only determines the

limit of size of a single line. This problem has been

further simplified by an agreement between the engi-

neer and the investor that for permanence of supply

duplicate lines seem almost necessary.

Perhaps the most important question to face in the

long-distance transmission is that of regulation. In

working short lines, even with alternating currents,

the regulation as the load changes is determined

almost completely by the resistance effect. Occa-

sionally when heavier currents are employed, the

self-inductive effects have to be considered, and gen-

erally the mutual induction from and to other lines

becomes an important factor, though in determining

the question of regulation the capacity effects are

entirely unimportant.
Whether the lines are long or short, the current

small or great, self-induction, mutual induction and
capacity, as well as resistance, are ever present as

phenomena. But while with short lines the capacity

is the least important of these phenomena, and is so

unimportant as to be absolutely unconsidered, with
long-distance lines it becomes the predominant fac-

tor. The importance of the capacity factor increases

with the quantity of the charging current. This

quantity, of course, depends upon the capacity of

the circuit, the voltage employed and the periodicity.

A long-distance line would be commercially unsuc-

cessful were not the highest possible voltages used,

and the usi 'he current rises, within cer-

tain limits, with the periodicity. Accordingly, in

long-distance lines, where periodicities are employed
•/hich incandescent and arc lighting may be

.'ormed, high voll il very great

charging cui cnl that in a line

iltagc of 50,-
• of id, the charg-

ing current thing in excess of 2,000
tion of

he idle lines

mailer than
ommercially
rs less than

August

about 3,000 kilowatts, unless the capacity effect be
neutralized by the use of reactive coils.

Following the capacity an important effect on reg-
ulation is the self-induction. While the mutual in-

duction may become another factor, it is only con-
sidered in order to be eliminated by transposition ot
the wires, all of which leaves of the three final fac-

tors involved, the resistance of the line in the most
unimportant place, though in short-distance work
it is the determining factor. The elimination of
mutual induction by transposition is generally an
exceedingly simple problem, for the reason that the
lines are almost invariably few in number and fol-

low each other with constant load for considerable
distances, allowing the transpositions to be readily

made at or between poles where every facility is

offered for making them simply. The self-inductive

effects, while important, and increased by the length
of the lines, are nevertheless comparatively small
in reference to the total amount of power transmitted,

for the reason that the high voltages decrease the
quantity of current, and so far as the line -is con-
cerned, the self-induction is rather a benefit than a

detriment when the loads are constant, since the
leading current due to capacity is relatively so large.

Self-induction does, indeed, impair the regu-
lation as the load changes, and the more
nearly the line capacity is balanced by outside in-

ductances the more important becomes the effect

of the self-induction, except where the load is ab-

sorbed by synchronous motors, rotary transformers,

or other apparatus which is capable of operating with

a leading power factor, in which case the line ca-

pacity may be balanced by some form of load hav-
ing a constant inductance, and the line inductance

balanced by a leading load variable with the react-

ance drop along the line. Indeed, were it always

any errors in the oscillagraph itself is shown in Fig.
3, which gives the electromotive-force curve taken
with both the current and electromotive-force wind-
ings of the oscillagraph in series, and shows that
the two windings give corresponding results when
operated by the same wave form, but dis-
placed in phase 90 degrees. Fig. 2 shows
at once, by examination, that the effect of
the circuit has been to reduce the accentuation
of the teeth of the current curve so illustrating the
points made. The disadvantages that may arise
from this condition were illustrated in the writer's
practice in a line 45 miles in length, operated at
60 cycles and 25,000 volts. A synchronous motor
was employed, having a naturally bad wave form,
the maximum point of the wave rising far above the
point represented by the equivalent sine wave. In
this case at no load the motor took full-load cur-
rent, and at full load a current much in excess
of the normal. The difficulty was remedied
by paralleling the lines at the delivery
end with a reactance coil. These ex-
periments have been described in detail by the
writer in a paper presented May 17, 1900, before
this society. These results have been borne out
more recently by observations made on a 140-mile
line supplying synchronous motors of a better de-
sign, one synchronous motor being of the revolving-
field type, and another of the inductor type. Both
of these motors give a fairly correct wave form,
and in neither of them the difficulty of the earlier
experiments has been repeated, fortunately proving
that the difficulty from modifications of the wave
form in lines due to the capacity, can be overcome
by the choice of correct motors. By far the most
important effect of the capacity relates to the regu-
lation of the transformers and generators attached
to the line, a leading current taken from such ap-
paratus having the effect of increasing the voltage,

while a lagging current decreases it proportionately.
This has nothing to do with the drop in voltage
from the line itself, whether on account of re-

sistance or self-induction, or to the rise along the
line due to the capacity, but refers only to the

Pio. 2.

LONG-DISTANCE TRANSM1SSI

possible to install long-distance lines with a con-
stant inductive load capable of neutralizing altogether

the capacity effect—a variable synchronous motor
or other leading load adjusted to neutralize at all

times the self-induction of the line—the problem of
regulation in a long-distance power-transmission' line

would be reduced to the simplicity of the regulation

in short direct-current transmissions. With variable

loads the capacity and self-inductive effects cannot
truly be said to neutralize each other, for the reason
that the capacity effect is constant, and the self-

inductive effect variable with the load, and where
a long line is loaded altogether with lagging loads

the conditions for regulations are the worst possible.

This will be explained later, as we now further dis-

cuss the effect of capacity. One of the most notice-

able effects of .capacity is its action in reference to

the wave form of the generators. Should a peaked
electromotive-force wave form be delivered by
the generators to a line containing a heavy
capacity, the line would usually have the

effect of somewhat neutralizing the generator de-

fects, and will furnish to the translating devices at

the delivery end of the line a smoother curve than
was originally delivered by the generator, but where
the generator curve is a sine curve, or, as is more
common with modern types of generators, a curve
with a slightly flattened top, the capacity tends to

increase the flattening. At the same time in the

current curve all harmonies are accentuated by
the presence of capacity in the line and

ing circuit. The extent of this action

is illustrated in Figs, r and 2, which are reproduced
oscillagraph curves taken by Professor E. E.

Farmer of the Stanford University from the lines

of the Independent Electric Light company of San
Francisco. This company is not operating a long-

distance transmission system, but its circuits being

all Underground, are of a high capacity, and. in

cquencc, the necessary points are illustrated by

these curves. In Fig. 1 the smooth curve is the

.motive-force curve at the generating end of

the line. The rough curve is the corresponding

current curve, the lines being unloaded except by

reason of the capacity current. Fig. 2 is the same
is found at the point distant from

along ill" cables.

racier of the current curves in this

case seems I to harmonies from the armature

:n the generator, since they correspond in num-
ber and position to these slots. That this is not due to

Fig. 3.

on.—oscillagraph curves.

action of the generating apparatus and it can readily

be seen that where a line is operated sometimes
with no load and sometimes at full load, the change
of the power factor Irom leading to lagging will

cliange tne voltage beyond the calculated urop along
the lines, and generally beyond the amounts allowed
for in any regulating apparatus. Considering this

point, we see at once that the regulation dimculty
that was above spoken of is due to the variability of

the sell-inductive effect in the line itself, and points

to the conclusions that were above drawn of the per-

fect line being one in which the capacity of the line is

neutralized by a constant self-induction and the self-

mductive effect of the line is neutralized by a lead-

ing-load variable with the variations on the load of

the line. With lines of high capacity there is a rise

in potential along the circuit, but though this effect

has produced much discussion, its practical effect

in importance is not very great, for the reason that

it is entirely overshadowed by its corresponding
effect on the apparatus which has just been described.

In the case ot the longest lines at present operated,

this effect does not amount to more than 20 per
cent, of the rise in the step-up transformers produced
by the same leading current.

As it has already been said, the highest possible

potentials are necessary in order to restrict the in-

vestment in very long transmission lines. When the

voltages rise above 30,000 volts phenomena become
important in the problem of insulation which below
that voltage were unnecessary to consider. In the first

place, voltages from 25,000 to 30,000 volts can be

readily handled with insulators of either glass or

porcelain, having a diameter not exceeding seven
inches. Pieces of glass or porcelain of these di-

mensions arc mechanically strong, and are readily

manufactured. Where the voltage rises to 50,000 to

60,000 volts, and the sparking distance between the

lines increases to between five and six inches, the

insulators must have a diameter of at least 12 or 13

inches, and be held not less than seven or eight

inches above the cross-arm. Such pieces of these

fragile insulating materials are difficult to manufac-
ture, and though the problem has been successfully

solved, the greatest care in design and manufacture

is absolutely essential, though it is believed that the

factor of safety of high-potential insulators as at

1
1 hi designed is by no means as great as that

con inly employed with the lower voltages. An
even more striking difficulty in handling high volt-

ages lies in the effect of the electrical surface ten-
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sion or density, which, with high voltages and small

v, ires, results in a brush discharge and high-energy

loss, independent of leakage over the surface of

the insulators, being simply an escape to sur-

rounding bodies from the whole surface of

the wire. This, we believe, was first taken

into account by the engineers associated with the

writ cr in carrying out high-voltage work. Stated

simply, it is found that the electrical tension along

the line operating at 50,000 or 60.000 volts renders

the use of wires smaller than about three-eighths

inch in diameter a dangerous expedient, resulting in

important losses, which again points to the fact that

high-potential, long-distance transmissions cannot be

successfully carried out, unless the power to be

transmitted is in itself large, warranting the use

of conductors of great size.

The important phenomena which rise to view in

carrying out the long-distance problem have now
been presented, and it remains only to call attention

to the fact that in this long-distance-transmission

work extraordinary precautions must be taken to

maintain the permanence of supply. Long-distance

transmission means, as we have said, large powers,

and large powers delivered at distant points pre-

suppose important engineering undertakings at the

delivery end of the line, which call for absolute con-

tinuity of supply. The poles must be selected and
erected with more than ordinary care. The lines

must be constantly patrolled. Trees cannot be sim-

ply trimmed, but a right-of-way almost as wide as

a railroad right-of-way secured, and all obstructions

of the nature of trees which may fall across the

line in high winds removed. The use of the ordi-

nary insulating materials in power houses and supply

stations, such as paraffined wood and paraffined mar-

ble, must be entirely abandoned or relied upon only

as minor auxiliaries, and, finally, wherever it is pos-

sible, either steam or storage-battery auxiliaries

at the delivery end of the line furnished.

It seems almost unnecessary to call attention

to the design of the apparatus in the gen-

erating station, hut it is perhaps well to mention the

fact that the generator and transformer designers

mav aid the installing engineer very materially by

paving particular attention to regulation at the lower

power factors, even at the cost of some efficiencv,

should that be necessary. The designer should al-

ways remember that regulation in long-distance

transmission is regulation at other than unity power

factor.

The engineering problem, therefore, bv its very

bigness, is one requiring the most careful solution

at its every step, and the fact that it is being now
successfully carried out merits the highest nrahse,

both toward the engineers in designing and the in-

vestors, whose faith in their engineers oermits the

employment of the necessary capital to do the work
thoroughly.

The points made in this paper have all at one

t-me or another been particularly discussed before

the Institute, and the writer only ventures to bring

them together in this sketch in the hone that new
non-its of view mav he attained by their discussion

in relation to the whole prohlem.

Municipal Lighting Plant at Marquette
Adopts Meter System.

The municipal electric-lighting plant of Marquette,

Mich., has been furnishing current to its customers

at flat rates, and a few months ago the electric-light

and power commission of the city saw that it

would be necessary to enlarge the plant to take

care of the increasing demand for light. As it would

be necessary to borrow money to make the required

additions, the alternative of reducing the consump-
tion, while supplying all real needs, was decided

upon. This is to be done by installing the meter

svstem. which, it has been estimated, will reduce

the load from 30 to .TO per cent, of its 'present

amount. It is expected that the use of the meter

svstem will result in the consumer getting a suffi-

ciency of light for less money than he has paid

under the flat-rate schedule: that the present plant

will suffice for some little time and that the com-
mission's income will not be curtailed materially.

while it will ultimately be largely increased. Some
600 meters will be needed for the city, there being

400 individual consumers. A sliding meter rate

has been fixed, ranging from 10 cent* per 1.000 watt-

hours for 50,000 watt-hours a month, to five cents

r>rr 1.000 for 150.000. and over, watt-hours a month.

The minimum rate is to be $1 a month, and there

are to he no discounts from the schedule.

Heavy Traffic on Chicago Street Rail-

ways.
Heavy traffic was handled by the elevated roads

of Chicago on September 19th, the day of President

McKinley's funeral. The Metropolitan heads the

list with 121,335 passengers, 00 per cent, of whom
were carried between 12:30 and 6:50 p. m. I

found necessary to use tvevy car of the company.
200 in number, to accommoil people. The
South Side elevated carried tofi.ooo passengers dur-

ing the day. the Northwestern carried over 75.000

and the Lake street over 50.000. No accident of

any kind occurred on any one of the lines. On the

surface lines the traffic is reported to have been, if

anything, lighter than usual. This can be accounted

for by the long interruption in the downtown serv-

ice, which was occasioned by the passing of the

parade. The usual heavy morning and evening

traffic was also lost on account of the offices, stores

and factories being closed.

The Government and the Telegraphs.

m llio New York Times.]

It has recently -been reported, we do not know
1 authority, that the United States In-

dustrial i likely to recommend legis-

thc operation of the telegraph lines

in this country under government ownership. The
commission went pretty fully into the question last

spring, and from the facts that were then brought
out we should say that it would approach any sug-
gestion of government control and management
with the utmost caution. That there are defects

in the present system will hardly be denied by its

own advocates, but that they are of such a nature
that they can be remedied by government operation,

without incurring di. .cutties of much more serious

kind, is a proposition which, to say the least, re-

mains to be proved.
The natural analogy of government telegraph

ownership is with the postal service. In this coun-
try that service is carried on at a considerable loss,

and though it has been shown plainly that the loss

could be avoided by the introduction of the simplest
business principles and the abolition of special favors
to particular classes, it has so far been found en-
tirely impracticable to secure congressional action
in that direction. The difficulty in telegraph man-
agement would certainly be as great. Again, the
management of the postal service is seriously handi-
capped by the political changes in the postmasters
•at every change of party, and even at a change of
administration without a change of party. Such
instability in the employes of the telegraph service

would be much more injurious than in the postal
service.

On the other hand, it has been demonstrated that

the operation and maintenance of the telegraph sys-

tem is radically a different problem from that pre-
sented by the postal service. The latter is prac-

tically a hired service. It requires no plant, no con-
struction, no extension, no important introduction

of new appliances or inventions. The plant and
property employed are those of the transportation
companies, and any increase in the volume of busi-

ness can be met by an added expense less in pro-
portion than the added income. The reduction of

postage, therefore, naturally and easily involves an
increase of business that may bring no decrease
in the net revenue. That clearly would not be the
case if the government, in order "to meet added busi-

ness, had to build new lines and add to the terminal
and other appliances for handling it. Not that a
progressive reduction of telegraph tolls is not prac-
ticable with the increase of business. It is, and it

has taken place. But it is limited by conditions
that do not exist in the case of the postal service.

It can be secured only by large expenditure, which
should be and must be made with more care and
skill and accountability than are ordinarily to be
had in government operations.

The usual example that is held out as sustaining
the plea for government telegraph ownership is that

of Great Britain. But the telegraph department of
the Postoffice of the United Kingdom, with impor-
tant conditions far more favorable than they can be
in this country, is carried on at a considerable and
progressive loss. In that country the distances over
which lines have to be maintained and operated are
very much less than in this, the amount of business
per mile of line is greater, the necessary expense is

proportionately smaller, and the civil service, from
which the employes are taken, is far more stable

and conducted more on business principles and with
business methods. Yet with all these advantages
the total loss of the government on its telegraph
business since its assumption in 1S70 has been $40,-

000,000. Even with this large contribution to the
expenses by the taxpayers, the rates are not ma-
terially lower than those charged in this country
for short distances, and are decidedly higher for the
longer distances. How far the telegraph under gov-
ernment management in England fails to supply as

complete service as is afforded in the United States

is shown by the fact that in that country there
are only one-fourth as many telegraph offices as

postoffices, and in this there are more than half as

many. Despite the short distances and the density
of the population, only one-half as much accommo-
dation is given in England as in the United States.

Tf the same scale of accommodation were supplied

in England the loss on the business would be larger.

If the government in the United States und'
to keep up the large measure of accommodation
now given the loss would necessarily he larger here
than it is in England. We have already 02

miles of wire in use. England has hut 308.456
miles. In Great Britain the population is abo
to the square mile. In the United Stati

24. But in the United Kingdom there is only a

mile of wire to every 130 people. In the 1

Slates there is a mile of wire to every 76 peonle.

We have 70 ner cent, of accommodation more than
Ihey. If we paid for it at the rate that they pay
for theirs 'lie 'oils would he much higher and
there would still remain a heavier tax '

,.ii the people, hi the light of these facts it is not

easy to see what advantage tl could

From the assumption of the telegraph bvi

by the government. If. however, any such extreme
and hazard iment is to he tried, there is

one condition precedent that must ahsoliitel

insisted on—the complete banishment of all politics

froni it. As that, at present, would be simply a

miracle, the proposition ought not seriously

considered.

Manchester Switchboard ContraC.
Sonic interesting facts in

competition in England were bn at a
meeting of the coi Sep-
tember 4th. In moving th- ; report

the electricity committee, the chairma-
;.. said that most interest centered in the

e acceptance of a tend
switch' tired at the Stuart street !

and the several substations in connection thcr
The It at contract had give;
great deal of discussion, and he wished to state the
reasons why the committee did : way
to place the contract with firms at home. Some
persons thought that the tender
ficicntly advertised, but the advertisement appeared
in some of the best papers in the coun-
also incorrect to assume that the comn.
any particular firm to tender for tl

nothing of the sort. Twenty-seven firm
plied with specifications, but when they came in it

was discovered that seven could not quote for any
part of the work. Of the remaining 20 the lowest
tender was that of the Electrical company, of Lon-
don and Berlin, amounting to £39,306, which the
committee had accepted. The next lowest tender
was that of the British Westinghouse company,
which amounted to £42.551. The difference was small,
but had it been accepted the work would have been
done in America. The third tender was that of
Siemens Bros. & Co. for £50,004. and in that case
the work would have been done in Berlin. The
lowest English tender was between £19,000 and
£20,000 higher than the accepted tender. In only
two of the tenders, if the committee had accepted
them, would the work have been done in England.
He held, therefore, that it was impossible, under
the circumstances, for the committee to have con-
sidered either of these two firms. It had been sug-
gested that even if the switchboards were made
abroad there was no reason why the switchboard
instruments could not be made in England. As a
matter of fact, the instruments were being made in

that country, and a considerable proportion of the
money would not go abroad. So far as possible,

the committee endeavored to get its work done in

England. Professor Kennedy, who was their ad-
viser, recommended that the tender of the Electrical

companv should be accepted, and in his letter to

that effect expressed his regret that the lowest
tender from any British manufacturer was very
high in the list, and there was no justification for

passing over the lowest tender, which was for work
at least as good as those at higher prices.

Since the tender had been placed a circumstance
had come to Dr. Bishop's knowledge, he said, which
was of some interest. He had seen a letter from a

well-known electrical engineer—a member of one of
the oldest firms in England—and he (the engineer^

stated that the price of his tender for the work
required by the committee had been made out while

he was away. On his return the engineer had per-

sonally revised the prices, and was surprised to

find that, had he himself been drawing up the

tender, he could have done the work for £35.000!

He followed that up by saying that he had de-
termined upon a thorough reorganization of his

switchboard staff.

Automatic Train Signaling.

It is reported that the Pennsylvania Railroad com-
pany is considering the adoption of an automatic
electric-signal system on its locomotives. The sys-

tem was recently tested by the Chicago and Eastern
Illinois railroad, between Dolton and Momence. 111..

a distance of 63 miles. The result of the experiment
was very satisfactory and seemed to show that the

electric signals were far better than the ordinary
block system.

In the experiments conducted hv the Chicago and
Eastern Illinois, the line was divided into block

sections of suitable length, and adjacent bloc'

".-ere separated by an ins:;'

one rail in length. The track batti ->laced

at these points, the positive wire leading to the

insulated rail and the ncga:

n in the rear. The rails in each block were
bonded in the usual way. In the engine cab were

I two incandescent signal ' white

and the other red. One or the

always burning. Current was suj

on the engine or tender, and m one
lamp to the other by an instrument operated

track circuit. Ea
connection with a conductor lead,

vi the engine. When the v

passed from the wheel

conductor and cab instt

to the red lamp.
In this system the signal

- hack from the obstruc

I, so that when the red lauv

engineer knows that he has one cle

displayed.

Mount Forest, C
the purchase by the I

Forest F'

pany, carried on I

- the capacity of the plant.
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Municipal Control or Municipal Owner-
ship of Conduit Systems.'

By E. F. Schueig.

There appears yel to be a diversity of opinion
among electrical men relative to Lhc practicability of
placing low and high-potential wires in the same con-
duits. My investigation of the subject, in connection
with Mr. Andrew Rosewater,city engineer of Omaha,
and formerly president of the Washington (D. C.)

Subway Commission, led me to the belief no valid
reason can be given why all classes of wire should
not be placed in the same conduits. My conclusions
are based upon the report of the Washington and
Baltimore Subway Commissions and also upon indi-

vidual reports from Philadelphia, St. Louis and Chi-
cago. Furthermore, the experiments conducted by
the Reichsanstalt in Berlin, Germany, to determine
to what extent alternating currents will influence

telephone conductors when paralleling the latter,

conclusively prove that the effect of induction is

overcome, the only requisite being that the telephone
wires should be in metallic circuit, and the cables

properly designed. I have no doubt but that if

reasonable precaution in the design and selection of

cables were not taken, induction could be noticed
through considerable space.

From this it is evident that, with reasonable care
and the use of separate or double-chambered man-
holes for ' distribution, a system of conduits with
separate, distinct ducts' for different potential cables

can be regarded practical. The advantages of a com-
bined sj'Stem of conduits are unquestionable, both
from a point of cheapness of cost as well as economy
of space.

Having determined the most suitable system of
underground conduit, the most serious question for
consideration remains : "How shall these conduits
be placed?"
In all modern cities, the multiplicity of public

service renders the demand for convenient space
greater every year. The time is approaching fast

•when the area under the sidewalks in some of our
larger cities must be utilized for public purpose.
The indiscriminate granting of permits for space in

the streets, as well as under sidewalks, should be
restricted to reasonable and uniform limits. Espe-
cially should this apply to the granting of space for

wire ducts.

The experiences of Chicago and other large cities

are evidence of the growing complications resulting

from unsystematic and independent lines of subways
constructed by numerous franchised companies.
The methods open for consideration are

:

1. Municipal ownership of subways.
2. Requiring the electrical companies to build and

maintain conduit for their wires.

In my investigation of the subject which course
would be the most advantageous for the city of
Omaha to adopt, several perplexing questions arose,

one of which was the financial question, which, in

all contemplated undertakings, is the pivot.

It is generally assumed that all public service con-
ducted by private companies new should by right

be conducted by the municipality. The advocates
of municipal ownership assert that under municipal
ownership the interests of the greatest number are
best served; that absolute control is afforded, and
revenue is created.

Among the chief arguments in Omaha for mu-
nicipal ownership of conduits were these: That it

would not prevent competition in the electrical field

;

that the city could obtain its street lighting at re-

duced cost: that rates for lighting, power and tele-

phone service to private consumers would be reduced
by competition, and that the system would be a
source of revenue, retaining, in addition, absolute

control of its streets and alleys.

A municipal conduit system should provide rea-

sonable capacity for future competition for lighting,

power and telephone business. Under ordinary con-
ditions, when building a conduit system, an increase

in business of not less than so per cent, must be
figured and space provided accordingly. But when
such system is built bv the municipality, space must

/ided for possible future competition, which
means a system considerable in excess of actual re-

quirements and an investment of capital in excess of

what is necessary to comply with the demand. This
will lead to one of two things, high charges for

duct space or a non-paying investment.

If the charges for duct space are such as to cover
the items of intci iciation, superintendence
and maintenance against the unoccupied conduits,

the burden of payment must fall unon the renter

and the consumer; if, as may naturallv he supposed,
upon the consumer, then indirect taxation

is inv. the communitv for a municipal
n is not

"y, direct taxation will be a con-

1 and

I

lip. But will com] the true rcpu-
-

upon

and increase the cost of operating and maintenance.
As the price for any kind of service in a great meas-
ure is dependent upon the cost of production, espe-
cially where the investment is large, the items of
interest, operation and maintenance must necessarily
be reflected in the price paid by the public as well
as private consumer.

In almost every instance ordinances which created
rival companies have led the way to eventual con-
solidation, the result being an over-capitalized com-
bination with too much stock and too many obli-
gations to its stockholders to discharge properly
its obligations to the public
To prevent this Condition it is argued by some

the only solution is the enlargement of the function
of municipalities, and the taking under public ad-
ministration all business which requires the grant
of any special right or privilege. This means that
the municipality shall operate all electric-light plants,

power plants, street railways, telephones, etc. If all

public-service industries are operated by the mu-
nicipality, public ownership of the wire conduits is

a natural consequence, and the question how to
place them would be definitely settled.

But will municipal ownership do all things claimed
for it by its advocates and provide the best ob-
tainable service?
The history of municipal ownership, in so far as

the electrical industries are concerned, is such as

not to commend itself very strongly. In almost
every instance where the municipality has installed

a public lighting plant, figures are manipulated, and
the true cost of the product is never charged against

the plant. Political management of public-service

industries under present conditions cannot obtain

that degree of efficiency and economy which is nec-
essary to compete successfully with private manage-
ment, for the reason that political preferment in

the transaction of municipal affairs and in filling

positions will not be eliminated.

The only apparent benefit to be derived from the

ownership of conduits bv the municipality is the
control of the streets. This can be gained by sim-

pler arrangements, without incurring a large initial

expenditure, by requiring the electrical companies
to build their own conduits in accordance with suit-

able- conditions to be imposed by law.
These conditions should be:
T. The location, form, material and construction

of all conduits should be subiect to the direction

and inspection of the engineering and electrical de-

partments of the city; and all permits issued for

the underground occupation of the streets and public

thoroughfares should be revocable for cause.

2. The engineering department of the city should
be authorized to locate these underground construc-
tions wdienever it is deemed best for the public

interest, between the building lines of the^ streets.

3. Franchises for underground construction should
be exclusive, in order to prevent duplication of

systems.

4. Franchises should be given in thp form of a
lease, imposing a direct charge upon all companies
for the privilege of thus occupying the public streets.

;. The municipality should reserve the right to ad-
just rates to be charged for til e different kinds of
services periodically, the rates to be lv-sed upon
cost of production plus a reasonable profit.

6. The rates for service furnished bv public-service
industries should be adjusted bv a special non-par-
tisan commission, with powers delegated to investi-

gate all matters pertaining to the subject.

7. The municipality should have the right to ac-

nuire possession at an appraised value of such work
in the future.

Tt appears that with such regulations the interest

of all would be served, not imposing unreasonable
and tiniust restrictions upon anvone. and without
the destruction of invested private canital.

Tn concluding, the following deductions may be
drawn

:

First—That a combined svstem of conduit from
a municipal standpoint is the best method to adopt
for reasons of economy of space.

Second—That competition in the electrical indus-
tries will have a tendencv of increasing the amount
of underground and overhead construction, increas-
ing Iherebv the hazard manifold without any appar-
ent benefit to the public.

Third—That municipal ownership offers no ad-
vantages which cannot be obtained under private
management subiect to municipal regulations,
Fourth—That under municinal control of puhlic-

cr-ire industries all tint winch is rliimed for mu-
nicinal ownership can be attained without incurri'ip*
I-, -..,. investments of money ami probable financial

failure.

-

1

Deep-sea Fishing by Arc Light.

'lie revolution of the present methods of deep-sea
• is predicted by the use r,f Ui<- Yale sub-

marine arc light. The submarine lidhts have, ii Is

said been u ed successfully in div!n<» work. The
-re lii'V v'i<- nlac'vl on four cnecialt" constructed
boat' buill for W. S Mead of New York, who re-

cently tested them in the Pacific Ocean of the
of California. Ti is asserted thai the electric

lights not only fascinate the fish, but even blind
them lone strong wis to gather
in largi of them. Ii h said thai the ultra-

arc lights stun

of the greal di pcndcncc Mil latter

Lord Kelvin.

In his presidential address to the British Associa-
tion for the Advancement of Science, delivered ih
Glasgow on September nth, Professor Arthur \V
Rucker said:

"More than half a century ago a mere lad was
the hrst to compel the British Association to listen
to the teaching of Joule, and to accept the law of
the conservation of energy. Now, alike in the most
difficult mathematics 2nd in the conception of the
most ingenious apparatus, in the daring of his spec-
ulations and in the soundness of his engineering,
William Thomson, Lord Kelvin, is regarded as a
leader by the science and industry of the whole
world. It is the less necessary to dwell at length
upon all that he has done, for Lord Kelvin has not
been without honor in his own country. Many of
us who meet here to-night met last in Glasgow, when
the university and city had invited representatives ofah nations to celebrate the jubilee of his professor-
ship. For those two or three days learning was sur-
rounded with a pomn = A

palace. The strange Middle-Age costumes of all the
chief universities of the world were jostling here,
the outward signs that those who were themselves
distinguished m the study of nature had gathered
to do honor to one of the most distinguished of them
all. Lord Kelvin s achievements were then described
111 addresses m every tongue, and therefore I Will
only remind you that we assembled here fo-night
owe him a heavy debt of gratitude, for the fact that
the British Association enters on the twentieth cen-
tury conscious of a work to do and of the vi^or
to do it, is largely due to his constant presence" at
its meetings, and to the support he has so ungrudg-
ingly given We have learned to know not only
the work of our great leader, but the man himself-
and I count myself happy because in his life-long
home, under the walls of the university he served
so well, and at a meeting of the association which
his genius has so often illuminated. I am allowed
as your_ president, to assure him in your name of
the admiration, respect, nay, of the affection, in which
we all hold him."

A Scientific Welcome.
General Irving Hale, who is very well known to

electrical men, delivered a welcoming address at
the recent Denver meeting of the American Asso-
ciation for the Advancement of Science. The ad-
dress was a clever one, as is shown by the followin---
excerpt;

"And as Colorado as a whole extends the hand
ot welcome to the American Association for the
Advancement of Science, we hope that your affini-
ties will be such as to produce a true and stable
compound

;_
that the multiphase currents of your

various activities Will work in synchronism and pro-
duce a steady and irresistible torque that will keep
the world turning; that your biood may rerrtain
uncontammated by the bacilli of fever which cause
delirium or tuberculosis, which leads to decay: that
the resultant of your efforts will be in the direction of
true progress, and that the centripetal force which
holds you together in a conservative orbit will be in
such equilibrium with the centrifugal force by which
you throw off new ideas as to keen you from flying
off on a tangent." We might wish you to remain
always in perihelion or 'next* to the sun of pros-
perity, except that this would mean a state of rest
and consequent stagnation. Instead of this may
vour velocity be accelerated and the differential co-
efficient of your curve be an ever-increasing vari-
able until your path becomes asymptotic to the
straight line of perfection, and mav the final integral
of your orbit be the summation of all that is worth
knowing."

Colonel dowry to Young Men.
Colonel R. C. Clowry of Chicago, the vice-presi-

dent and general superintendent of the Western
Union Telegraph company—himself a shining ex-
ample of the gentleman in business and of well-
earned success—gives, by request, his views on the
voung man^s business chances in The Conservative.
He says: "To be successful, the voung man should
be not only industrious and faithful, but always
willing and anxious to perform more service than
is allotted to him; to guard and watch his employ-
ers interests at all times, regardless of stipulated
hours—whether the employer is the United States
government-, a large corporation, a firm, or an indi-
vidual, and the service should be performed not
only intelligently, but modestly and unostentatiously,
so as not to excite the ill-will of oilier employe's.
He should, if possible, acquire the habit of per-
forming extra work for his employer, visiting his
place of occupation at night or on Snndnv—if con-
sistenl with his religious convictions. He should
lake a large view of the whole business of his em-
plover, and become familiar with Ihe details of the
different departments. He should be a constant
student and reader, when not at work, giving special
attention to biography, travels, history and geog-
raphy, lie should * * * * endeavor to associale
villi gentlemen and ladies in social life, and cultivale
(lie acquaintance of nersons of more experience and
culture than himself."

The rily of Jacksonville, Fla., will appropriate
$27000 tor renewing and extending lhc city elccfric-

li "lii plant, which was destroyed by fire recently.
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CORRESPONDENCE.
New York Notes.

New York, September 21.—A rise of three points

in Manhattan Railway company stock to-day was
accompanied by renewed rumors of a consolidation

of 1 his property with the New York Central and
Hudson River Railroad company or the Metropoli-

tan Street Railway company. A prominent stock-

holder of the Manhattan company denied that the

road was to be sold or leased.

Inspectors of the Fire Department reported to

Chief Croker on Tuesday that more than 300 alarm
boxes in the heart of the city were out of order
anil would not transmit alarms. Nineteen engine

and hook-and-ladder companies in the district ad-
joining Broadway, from Thirtieth to Fifty-ninth

streets were disconnected. Temporary repairs soon
restored the service. The trouble is due to the
carelessness of the workers on the rapid-transit sub-
way, who have failed to protect the wires while
excavating. Life and property in large and thickly

populated districts are thus placed in great peril.

Chief Croker asserts that there has been much
trouble of this kind during the last three months
anxl that repeated requests on the subject addressed
to Contractor McDonald have had no apparent effect.

The annual report of the Metropolitan Street Rail-

way company for the year ended June 30, 1901,

which was recently furnished the railroad commis-
sioners at Albany, shows gross earnings for 1901

of $14,063,781.92, as compared with $13,785,083.94, for

1900. The operating expenses in 1901 were $6,755,-

130.94 and in 1900 they were $6,631,253.66. This
shows a surplus of $7,308,650.98 in 1901, compared
with $7,153,830.28 in 1900. The net earnings, after

the fixed charges had been deducted, were $2,-

774.582.76 in 1901 and $2,708,109.84 in 1900. Adding
other income, the net income for the past year was
$3,431,567.39, and for the preceding year it was
$3,360,159.54. The dividends declared in 1901

amounted to $3,393,262.25, and those of 1900
amounted to $3,145,891. These figures are based on
the same track mileage as last year, and, except for

the final 30 days, cover operation on the main lines by
the old cable. In the report thus made the showing
of any of the economies resulting from the con-
version from cable to electric traction, is prac-
tically excluded. Increased cost of operation was
made in the period during which the main lines on
Broadway, Columbus avenue and Lexington avenue
were being converted from cable to electric traction.

A circular letter has been sent out by the Met-
ropolitan Express company to prospective exhibitors
at the coming street-railway convention, offering to

quote prices on the shipment of exhibits in the city

to the convention hall at Madison Square Garden
by means of its electric vehicles, horses and trucks

and its trolley express cars, which operate on the

lines of the Metropolitan Street Railway company.
Extensive operations are being made, in New

Y'ork city and vicinity by various wireless-telegraph
companies, to report the international yacht races,

and it is expected that three or four different sys-

tems will be in operation. With so many systems
working at the same time, it will be an absolute
necessity for each system to be equipped with, a

perfect syntony device for the receiving of its own
messages. It is believed that great difficulty will be

experienced in securing perfect operation, due to

the fact that thus far the question of syntony is

practically unsolved. M. L. G.

From the Buckeye State.

Columbus, Ohio, September 21.—The management
of the People's Railway company of Dayton, has
ordered the motormen to cease using stools, and
neither motormen nor conductors may sit down at

any time while on duty. The men threaten to strike

unless the order is rescinded.

It is said that the plan to build a road from To-
ledo to Port Clinton has been taken up by Toledo
street-railway men and that work will be begun in

a short time. It is also said that the Genoa spur
of the Toledo, Fremont and Norwalk line may be
built through to Port Clinton.

Michigan newspapers assert that Attorney S. S.

Fallis of Chicago is at the head of a syndicate which
will build an electric line from Montpelier, Ohio,
through Northern Indiana, with the ultimate inten-

tion of connecting Toledo and Chicago.
The new power house of the Millcreek Valley

Railway company at 1 lartwell has been put in op-
eration and the old one at St. Bernard will be used
ft ir a car barn.

The Marion Electric Light and Power company.
Marion, at a meeting of the directors, held a short
lime ago, declared an annual dividend of six per
cent.

The Stark county commissioners have granted a

25-year franchise to the Canton-Akron Electric Rail-

way company to build a line from Canton to Beach
City. This is the first step toward extending the
line to New Philadelphia.

The new inlerurban freight and express depot
at Toledo will be completed and ready for use on
October 1st. It will be used by the Everett-Moore
roads and the Toledo and Western.
There is a rumor that the Everett-Moore syndi-

cate is negotiating for the Toledo. Bowling Green
and Southern railroad property which is controlled
by George Kerper and others. It is also said that

the deal for the Maumee Valley road has been cqm-
pleted.

The Sandusky county commissioners have granted
the Electric Light and Power company of Tiffin a
franchise to build a line along tin- Fremont and
state road. The company will likely utilize a pi

right-of-way near the public road for 1110, t of the
distance.

The Hamilton, Baton and Richmond Traction
company of Richmond has been incorporated, with

' capital stock of $200,000, by J. S. Stewart, J. J.
Hall. G. M. Hodges, W. D. Riddall, O. F. Dillman,
Charles Orr, L. T. Stephens and (,. \V. Rchfus. The
proposed line will pass through Hamilton, Winches-
ter and Eaton, Ohio, and extend to Richmond, hid
The Licking county commissioners have granted

the Columbus and Granville Railway company a
franchise to build a line from the north corporation
line of Newark to Utica, where it will connect with
a proposed line to Mount Vernon.
The Columbus Railway company, Columbus, lias

opened its Arlington branch, and for the present cars
will run on an hourly schedule. This company will

soon have several good suburban branches.
A report from Greenville, Ohio, says that the Cin-

cinnati and Fort Wayne Traction company has se-
cured all the franchises and rights-of-way for the
southern end of the line. It is proposed to build
the road from Fort Wayne to Dayton, where it will

connect with the Dayton and Cincinnati line.

The Toledo Railways and Light company has in-
creased the wages of employes about 10 per cent.

and will employ none but experienced Inen, when
it is possible to get them.
W. M: Greene, general manager of the B. and O.

Southwestern railroad, has been elected a director
of the Cincinnati Traction company, in place of J. G.
Schmidlapp, resigned.
There has been a great deal of comment in regard

to the illumination of the John Shillito stores at
Cincinnati during the fall festival. A double row
of incandescent lights, with white background ex-
tends around the cornice, making 800 lights in all.

The windows are lighted with a double row of lamps
set in the same way. The effect at a short distance
in both cases is a sheet of white light.

The Franklin county commissioners have granted
the Columbus and Southern Electric Railway com-
pany a franchise from Columbus south over the
Jackson pike. The road must be completed by July,
1903. It will extend from Columbus to Washington
Court House. Attorney J. M. Wilson is the pro-
moter.
The Columbus, Delaware and Northern Railway

company has completed negotiations for the rights,
franchises and property of the Columbus, Delaware
and Marion Railway company. This will put an end
to the litigation in Delaware County, which at one
time promised to be very bitter. The company now
has a line from Columbus to Worthington, a few-
miles north of Columbus, and this will be rebuilt.
The Columbus, Delaware and Northern is under the
control of the Appleyard syndicate, and now has
four lines under construction into Columbus.

O. M. C.

Information trom Indiana.

Indianapolis, September 23.—The Town Council
of Fortville has closed a contract with the Stabler
company of Fairmont, giving it a 25-year contract
for an electric-light plant.

The Wabash Traction company has reduced fares
20 per cent, between Peru and Wabash and between
other points wdiere there is steam competition.
The county commissioners of Allen County have

granted to D. J. Cable and others a franchise for
an electric railway from the eastern limits of Fort
Wayne to the county line, to be built by the Lima
and Fort Wayne Traction company. The franchise
is for 50 years, and stipulates electricity as the mo-
live power. The Lima and Fort Wayne company
has been incorporated, the capital stock being placed
at $50,000. The majority of the incorporators are
Lima (Ohio) people. The line is to connect Fort
Wayne and Lima by way of New Haven and Mon-
roeville.
John J. Hall and G. M. Hodges of Dayton, Ohio,

were in Richmond on last Friday, on business con-
nected with the electric line they are promoting
from Cincinnati via Hamilton, Ohio, to Richmond
and Muncie, Ind. On the same day the company
filed articles of incorporation with the secretary of
state incorporating its central division under' the
name of the Hamilton. Eaton and Richmond Trac-
tion company, with a capital of $200,000, which is

to be increased to $750,000. John J. Hall was made
president, and G. M. Hodges, secretary.

The Central Traction company of Indiana, which
intends building an electric line connecting Nobles
ville and Indianapolis and numerous way points, has
opened an office in Noblesville, and is now adver-
tising for bids to grade, construct and equip the
line. The contract will be let this week, and work
will begin at once. The power house will be at No-
blesville, The company hopes to complete the line

as far as Tipton this year.
The Greenfield Electric Railway company is dis-

tributing material for the Knightstown extension
and the work is to be completed in two months.
An important deal in interurban roads was made at

Marion last week whereby the Union Traction com-
pany acquired the properly of the Marion Transit
company at Marion. With the organization of the
latter company and the building of a competing line,

began one of the most interesting lights that has
taken place between interurban roads in the state.

The Union Traction cut the rale on all parallel or

competing 1 nt a trip, with trans/a
inbound cars. It maintained thi

while its rival charged five ought
$10 and $25 worth of tickets at a lime. Effort

enact a law compelling
the Union Traction company to charge a universal
fare on ali ils lines, bul >,ugh killed

cek President McCollough di

! the war himself, so he purchased
I ransit line.

Union Traction company is now delivering
steel i.r the construction of a line from I.

to I ipton, and this new branch of the large
dl u, ir operation in a few mi 1

it was given out during the week that efforts were
being made to connect manufacturing centers, such

1 nimbus. Ohio, Anderson and Indianapolis, Ind.,
and Danville, III., in one great interurb
In conformity with the Ohio and Indiana idea, the
first practical effort to develop what might be called

1 local manufacturing center in Illinois i

being made al Danville by the local street-car
tem, by extending its line to Georgetown. The
so-called "McKinley syndicate." which is construct-
ing this interurban line, owns the street-car sy
in Fort Wayne and Lafayette, Ind., and Danville.
Champaign, Urbana and Quincy. III. It has now in
view, with every prospect of construction and com-
pletion, a complete electric-intcrurban lini

Wayne to Danville. To connect the Ohio and In-
diana systems with the Illinois system, with Danville
as a center, is said to be the object of A. C. Daniel
and other large coal-land owners of Illinois and
Indiana. p.

Southern Developments.
Charlotte, N. C, September 21.—The Whitney Re-

duction company, which has bought waterpower
rights on the Yadkin River, about 40 miles from
Charlotte, N. C, expects to install a plant that will
develop 40,000 horsepower in the dry season. Steps
are under way for developing 26,000 horsepower.
10,000 of which the company says will be transmitted
to Charlotte.

Northern capitalists have petitioned for a fran-
chise to operate an electric street railway in Jackson,
Ga. The road proposed will be about six miles long.
The company also desires to put in electric lights
and furnish electric power.
An electric-lighting plant has been installed at

Ashburn, Ga., for J. S. Betts & Co.. by the Southern
Electric Supply company of Macon. Ga.
The Wilmington (N. C.) Seacoast Railroad com-

pany has been granted the privilege of laying its
tracks on certain streets in the city. The grant is

conditioned upon the company's giving a bond of
$25,000 to indemnify the city from possible suit from
the Wilmington Street Railway company or for
violation of contract. L.

Northwestern Notations.
Minneapolis, September 21.—The Missouri River

Power company of Helena. Mont., has its pole line
to Butte almost completed. The company expects
to have six wires on the line and will transmit about
12.000 horsepower at times. For the present, this
will be the maximum sent, but when the new
dam is done, it is expected that the company will
be able to furnish from 18,000 to 24,000 horsepower.

The new municipal electric-light plant. of Sioux
Falls, S. D., has been put in operation for the resi-
dence districts. The business district is still lighted
by the Cascade Milling company, but the system will
soon be turned over to the city, which "will then
control and operate the entire lighting system of
the city.

The Edison building in Minneapolis has been sold
to J. S. Porteous, at receiver's sale, for $45,130.
The building is to by 105 feet in size, 12 -

high, built of brick and stone. The building
erected by the Edison Light and Power company
at a cost of $168,000. The title has been in various
names through insolvencies and litigation, but
finally came into 'lie possession of the receiver for
the National Credit Insurance company. It has
been offered for sale several times. The' fact that
it has no frontage on .any street, but is react.,
an eight-foot right-of-way through the Lumber Ex-
change has made possible purchasers wary of it.

It is believed that work will shortly be begun on
the projected Oshkosh, Omro and Berlin electric

1 from Oshkosh, Wis. A right-of-way has
been secured for most of the way. and arrange-
ments are being made to secure the" rails at once? if

possible. The line is 1,. be constructed as far as
Omro at first, and later will be extended 10 Berlin

G. E Itaney has been granted a franchise lor an
electric-light plant at Manson, Iowa, by popular
vote.

The first-mortgage bondholders of the Gas and
Electric company 1. Minn., have bid in

the planl at the recent sale at public auction, at

00. It is understood that some improvements
will be made to the plant.

Vcklcy, Iowa, owners of the
Electric Light and Telephone company, have
solved partnership. Henry Brcuning has sold his
interest to Dr. T. J. Symington, who will become

iated with S. P. Brcuning.
The engine house of the Zinn EU

pany at Oxford Mills. Iowa, was recently damaged
by lire. The machinery escaped much damage and
was repaired in lime to resume lighting within a

few days.
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The Ottumwa Traction and Light company of

Ottumwa, Iowa, has been incorporated, with a capital

stock of $500,000.

The street-railway company in St. Paul has con-

cluded to abandon the use of the smaller cars as

rapidly as possible. The double-truck cars, with a

motor geared to each axle, will be substituted as

rapidly as they can be, and within a year, it is

thought, the cars will all be of this type.

The Johnson Nickel Mining company will estab-

lish a five-ton test furnace in Duluth, Minn., to ex-

periment with the new process of electric smelting,

owned by the Dumoulin-Pierce Electric Smelter com-
pany. If the process proves successful, the company
will utilize some of the numerous waterpowers avail-

able in Cook County, Minn., and will establish a large

smelter there to smelt the ores from the mines of

that region.

Anton Jensen has been granted a franchise at

Mcintosh, Minn., for an electric-light and power
plant.

A new boiler is needed for the village electric-

light plant- at Wadena, Minn.
The Iowa and Illinois Railway company has been

incorporated, with $125,000 capital stock, to build an
electric or compressed-air line between Clinton and
Davenport, Iowa. R-

Beyond the Rockies.

Salt Lake City, September 19.—The property of

the Salem (Ore.) Light and Traction company was
sold on the 10th, under a decree foreclosing a mort-
gage owned by Allen & Lewis, to satisfy a judg-
ment of $30,000. It was bid in for $10,000 by Mc-
Cornack & Page and Allen & Lewis. This sale will

not affect the present ownership of the property,

which has been acquired by the Salem Light, Power
and Traction company.
The Portland Gas and Electric company of Port-

land, Ore., has mortgaged its property for $750,000
to the Security Savings and Trust company. The
indebtedness is represented by 750 mortgage bonds
of $1,000 each, bearing five per cent, interest. The
object is to retire outstanding bonds and fund the

present floating indebtedness.

The Jolly Boy Mining company of Provo, Utah,
will soon equip its group of mines with a full line

of electric drills and pumps.
The Consolidated Railroad and Power company of

Salt Lake will build its new shops at once. The
recent fire at the old Rapid Transit plant has proven
the wisdom of Superintendent Reed's idea that there

should be at least half a dozen places for the storage
of cars, and new barns will be at once constructed.

Electricity will be used in all the cars this winter
for heating. The company will receive $21,653 in

fire insurance as the result of the burning of its

car sheds, cars and supplies on September 6th.

Citizens of Boise, Idaho, have named a committee
to organize an electric-railway company which will

build a line in Boise Basin, from Boise to Idaho
City. The proposed line will be about 40 miles in

length, running from Boise to More Creek, thence

to Grimes Creek. A company will be organized
with $40,000 capital, and public subscription will be
asked to further the project. C.

PERSONAL.
Hugh A. Allan has been elected to the presidency

of the Montreal Telegraph company, filling the va-

cancy created by the death of his father.

A. D. Hasbrouck has handed in his resignation

as manager of the Huntsville (Ala.) Railway, Light

and Power company, to take effect on October 1st.

Among recent New York visitors in Chicago were
Vice-president S. Marsh Young of the Manhattan
General Construction company and O. S. Lyford
of the Electric Boat company.

Mr. A. J. Nelles, manager of the Hamilton (Ont),
Grimsby and Beamsville electric railway, has re-

signed his position, which he has filled successfully

for the last six years. Mr. Nelles is going into a

syndicate to build a new Canadian road, not yet

named.

John Trewhella, formerly in charge of the electric-

light plant at Fort Simpson, MacKenzie River,

Northwest Territory, is in Chicago. Fort Simpson,

which is in latitude 62' north, where the temperature

falls to 64 ' below zero in winter, is the only one

of the posts of the Hudson Bay company that is

electrically lighted.

John A. Anderson, manager of the Western Union
Telegraph company and the Central Union Tele-

phone company at Marion, Ind., will, after October

1st, manage the local business of the Western
only. He has tendered his resignation with

the Central Union, to take effect on that date I

will be succeeded by J. E. McGillivray of Chicago.

The many friend :. J. Insull, second vicc-

!':nt of the General Incandescent Arc Light

company, New York, will be gratified to learn that

he has again resumed active work after an absence

/it months, caused by Hness. Mr.

Insull attended the convention of the Association

of Edison Illuminating companies in Buffalo and

I
welcome.

The electrical fraternity will be interested in the

ncement that Joseph M. Hill, formerly of Chi-

cago but of late years located in New York, will be

associated with Thomas A. Edison in the d<

ment of the commercial side of the new Edison
storage battery after October 1st. Mr. Hill's large
acquaintance and varied experience in the electrical

business will no doubt make him a valuable addi-
tion to Mr. Edison's staff.

Mr. Isaac S. Taylor, a prominent architect of St.

Louis, has been chosen as director-general of con-
struction and maintenance for the St. Louis World's
Fair of 1903. Mr. Frederick J. V. Skiff, well known
by his connection with the Chicago Exposition of
1893 and the Paris Exposition of 1900, has accepted
appointment as director-general of exhibits. The
plan embraces two other directors-general—one for
exploitation and another for concessions and admis-
sions.

Mr. Charles T. Malcolmson, the chief engineer of
the South Carolina Interstate and West Indian Ex-
position to be held in Charleston, S. C, from Decem-
ber I, 1901, to June 1, 1902, was in Chicago last week.
Mr. Malcolmson, who is well known in Chicago,
especially in connection with the work of the United
States Commission to the Paris Exposition, reports
that the preparations for the Charleston Exposition
are well advanced and that the electrical features
will be attractive as well as thoroughly up-to-date.

ELECTRIC LIGHTING.
The citizens of St. Clairsville, Ohio, have voted to

issue bonds for improvements to the electric-light
plant.

Altamont, 111., has awarded the contract for the
erection of an electric-light plant. The cost is not
to exceed $12,875.

I. C. White and associates have bought the Mor-
gantown (W. Va.) Electric Light and Power com-
pany's plant and will improve it.

G. W. Clark and others have incorporated the
Hennessey (Cal.) Electric Light and Power com-
pany with a capital stock of $10,000.

Architect M. Spitzer has completed plans for an
electric-light plant to be built in connection with a

pumping station at Norway, Mich. The plant will
cost $22,000.

A new electric and gas-light company has been
organized at La Salle, 111. It is to be known as the
Enterprise Heat, Light and Power company, and
has a capital stock of $25,000. George A. Wilson is

president.

The United Electric Light and Power company
of Baltimore, Md., is arranging to extend its light-

ing system out and along the Frederick road to
Catonville and vicinity for the purpose of furnishing
both street lights and incandescent lights for house
lighting.

Electric lighting is to be substituted in place of
gas lighting in Westminster Abbey. It is asserted
that gas has proven injurious to the great church
by setting up chemical changes in the limestone of
which the walls, arches, vaults and carvings are
composed, thus hastening the disintegration of the
building.

Mayor Arbuthnot of Winnipeg asserts that the
cost of lighting the city has been reduced from 45
cents per arc light per night to 26 cents per
light per night, by the substitution of a municipal
plant, and that if the cost of lighting the city build-

ings were deducted the street light would cost but

18V2 cents.

The Austin Yaryan company again introduced an
ordinance before the Chicago City Council on Sep-
tember 22d, asking for a 25-year franchise for light,

heat, power and hot water in the district bounded by
Augusta and Harrison streets and Austin and Fifty-

second avenues. It is proposed to furnish hot water
for apartment houses. The ordinance was sent to

the committee on gas, oil and electric light.

The Chicago and Alton Railroad company has
been experimenting with electric headlights on 12

of its locomotives for about a year, and it is now
announced that the company will do away with the

oil lights entirely and install electric headlights on
everyone of its 100 or more locomotives. This will

make the Alton road the only railroad in the world
that will have every locomotive equipped with elec-

tric lights.

ELECTRIC RAILWAYS.
A trolley line will soon be built connecting Par-

sons, Kan., with Coffeyville, Cherryville, Oswego
and Chanute, Kan.

A charter has been issued to the Northern Cam-
bria Street Railway company of Alloona, Pa. Frank
G. Harris of Clearfield, Pa., and others are the

incorporators.

The Union Elektricitats Gesellschaft has secured
ntracts to install the electric plant of the mu-

] street-railway lines of Brussels, at a cost of

more than $960,000.

The Hudson and Bergen Traction company of

New York was formally merged into the Jersey

City, Hoboken and Paterspn Street Railway com-
pany of Hoboken, N. J., on September 18th.

aid 10 be Charles T. Ycrkcs' determination

10 make a uniform fare of twopence halfpenny on

London underground roads, following the Amcr-
istom, rather than the English one of a graded

system of fares, from a shilling down, depending on
the distance traversed.

A company has been organized with $150,000 capi-
tal stock to construct an electric road from Balti-
more to North Branch, Md., a distance of 17 miles.
Frank H. Callaway and James F. Ingram, Jr., are
directors.

The Michigan Traction company, operating be-
tween Battle Creek and Kalamazoo, Mich., has sold
its line to the Detroit and Chicago Traction com-
pany. W. A. Boland of Jackson, Mich., consum-
mated the deal.

An organization has been effected and a charter
procured for a new trolley line in Ambler, Pa. The
company is named the Upper Dublin Street Railway
company and has a capital of $50,000. I. A. Swie-
gard is president.

Surveys are being made between Augusta and
Winthrop, Maine, for an electric railway 12 miles
long, which is to be built at an estimated cost of
between $250,000 and $300,000. A spur will be buflt
to the granite quarries at Hallowell. Governor J. F.
Hill is one of the promoters.

Contracts have been let for the construction of a
new power house and a 175-foot brick stack for the-
Muskegon Traction and Lighting company of Mus-
kegon, Mich. The plant will contain two engines of

350 horsepower each, driving lighting dynamos, and
one 550-horsepower engine, driving a railway gen-
erator.

The Savings and Trust company of Cleveland,
Ohio, with several other financial institutions there,

have taken the stock and bonds of the Rockford,
Beloit and Janesville Railway company, whose line

will connect Rockford, 111., and Janesville, Wis. The
capital stock is $1,000,000 and the bonds amount
to $600,000.

J. H. Beemer of the Ottawa, Northern and West-
ern railway and Alex Fraser, representing the Hull
Electric company, are seeking permission to lay

double tracks on Main street in Hull, Canada, from
its City Council, so as to improve the through serv-
ice between Ottawa and Aylmer, via the Interpro-
vincial bridge.

Announcement has been made of the consolidation
of the Golden's Bridge Electric Railway company
of Westchester County, New York, and the Dan-
bury and Golden's Bridge Street Railway company
of Danbury, Conn. The name of the new corpora-
tion will be the Danbury and Harlem Traction com-
pany, with a capital stock of $300,000.

At a meeting of the Chicago City Council on Sep-
tember 23d an order was introduced to compel the

street-railway companies to give a coupon good for

30 days to all passengers who pay a five-cent fare

but who cannot find seats. The coupon is to be
made good for another standing ride. The order
was referred to the local transportation committee.

Another offer for the Chicago street-railway fran-

chises which expire in 1903 has been made by George
F. Harding. Mr. Plarding says that he will grant
three-cent fares and will, in addition, give the city

20 per cent, of his profits as compensation. Uni-
versal transfers are also promised with the privilege

of riding from one end of the city to the other for

one fare. A second offer is to pay the city $5,000,-

000 a year as rental for the existing street-railway

lines, and also to pay 20 per cent, of the net profits

as compensation, with through rides and universal

transfers.

AUTOMOBILES.
The fourth annual automobile and cycle show of

France is to be held at Paris from December 10th

to 25th, and it is expected that it will be a very
successful exhibition. It is managed by the Auto-
mobile Club of France and other automobile asso-

ciations. The show is to be held, as last year, in

the Grand Palais of the Champs Elysees, arid de-

mands for space should be addressed to the com-
missariat generale de l'exposition, 6 Place de la

Concorde, before October 10th. It is expected that

all apparatus will be imported free of duty, pro-

vided it is taken back after the show.

PUBLICATIONS.
The B. F. SLurtevant company of Boston, Mass.,

has upon the press a very complete catalogue of its

motors, generators and generating sets. Previous
publications have been in the form of bulletins de-
scriptive of special types. This catalogue will pre-

sent all products of the company and will show the

extent of the company's business.

An artistic booklet has recently been issued by
Baker & Co. of Newark, N. J., platinum refiners.

The title of the publication is "The Alchemistic Sym-
bols." A brief account of the meaning and origin of

these symbols is given by James Lewis Howe of

Washington and Lee University, and the symbols
are reproduced at the end of the article.

A booklet of an unusual but interesting nature

has recently been published tinder the title "Motor-
itis: Echoes, from Life's Undercurrent." It is

the story of an old-type street-car motor and is

written as an autobiography. The life of the mo-
tor, from the shops to its final place of usefulness

on a sand car, is told in an interesting and witty



September 28, 1901 WESTERN ELECTRICIAN

manner. The use of many electrical terms to de-

scribe pieces of apparatus used in electric-railway

construction is ingenious. The story was written

].\ Miss Carmelita Bcckwith of Schenectady, N. Y„
.1 1 11 1 i, supplied by the New York Publishing com-
pany of New York city.

ELECTRICAL SECURITIES.
After paying its regular dividend of 1V1 per cent.

fttr the quarter ending September 30th the Western
Union Telegraph company estimates that its balance

of surplus will be $9,713,240. The surplus on July
1st was $9,319,285.

MISCELLANEOUS.
The Eiffel Tower in Paris has long been used as

a meteorological station. The instruments are all

fixed on the highest platform of the tower and are
connected electrically with a station below. Hourly
records are thus obtained without ascending the

icnver. It is interesting to observe that it is im-
possible to obtain any satisfactory record of the

rainfall at the summit, as the wind there is so strong
that the raindrops move practically horizontally.

Clarence E. Bruen of East Orange, N. J., recently

built an almost exact model of the new United
States battleship Kearsarge. The boat is built on
the scale of one inch to six feet, and weighs 70
pounds, having a total length of 61 inches, a 12-

inch beam and a draught of 4V2 inches. Six bat-

teries of 2V2 volts each furnish the power for the

two electric motors that turn the screws. A single

battery runs a motor attached to the pumps, which
throw a stream 24 feet. The boat also has a minia-

ture electric-lighting plant.

TRADE NEWS.
A company is being organized at Akron.

lo manufacture air brakes for street cars. The
capital stock will be $250,000.

I 1m- Manufacturing Electrical Novelty company
has been incorporated in New York city, with a cap-
ital of $10,000, by George Stein and others.

The Batavia Telephone company of Batavia, Ohio,
is in the market for 60-foot cedar poles. Communi-
cations should be addressed to W. H. Baum, Ba-
tavia, Ohio.

The joint committee on contracts of the General
Council of Louisville, Ky., has decided to receive

bids for conduit service in the matter of placing

the fire-alarm telegraph wires underground in the

center of the city.

The American Electric company of New York
city has been incorporated, with a capital stock of
$i,oco,ooo, for the purpose of manufacturing "a
patented substance resembling mannite." The di-

rectors are Morris Halberger, Irving H. Waggoner,
Henry M. Whitehead, Edwin H. Potter and Amasa
Dion.

Captain J. S. Sewell, the United States engineer
in charge of the construction of the new building
for the Government Printing Office, is inviting

sealed proposals until October 16th for furnishing

and installing electric elevators in that building.

Drawings and blank forms of proposal will be fur-

nished upon application.

A large shop, 470 feet long, 100 feet wide and
three stories high, will be built soon as an addition
to the works of the General Electric company of

Schenectady, N. Y. The new building will be used
for making cables and insulating wires. An aux-

iliary structure, 90 by 250 feet, will be built, to bo.

u led for leading and compounding the cab
upon the company's new office building
ing rapidly, and it is expected that it will be ready
for occupancy ,-ome time in February.

BUSINESS.
W. N. Matthews & Bros, of St. Louis, Mo., report

that llicy have a good demand nental

"used" outriggers, which they arc selling,

mast arms, it is said, cost the original purchaser
over twice as much as Messrs. Matthews arc selling

1 hem for. and they are said to be equal to new
The Central Electric company of Chicago claims

for the Columbia incandescent lamp high efficiency,

long life, uniform candlepower and even distribu-

tion of light. The company solicits trial orders from
those who have not tried the lamp, and assures all

customers a prompt shipment of orders.

The Iron City Engineering company of Pittsburg.
Pa., contracting engineer and manufactu

ributing to the trade in Western Pennsyl-
vania, Eastern Ohio and West Virginia a useful
"vest-pocket companion," in the shape of ...

foot celluloid rule, which folds in six-inch sections.

The rule contains on one side engineering formula;
and data and on the other, besides inch and centi-

meter scales, mention of the line of work which
the company does. Within the last two weeks the
company has closed a contract for a gas-engine
and alternating-current lighting installation at Col-
lege Hill, Beaver Falls, Pa., and another contract
at Uniontown. Pa., consisting of four 150-horse-
power. tandem-compound Ball engines, direct-con-
nected to 100-kilowatt Crocker-Wheeler generators,
with switchboard and conduit wiring for a 12-story
building.

ILLUSTRATED ELECTRICAL PATENT RECORD.

682,603. Trolley. Francis A. Crans, Waverly, N.Y.
Application filed June 18, 1901.

A frame carries two spring-actuated laterally movable
grooved rollers to engage the line wire. Means are pro-
vided for separating the rollers to release the trolley wheel
from the wire. The frame has arms hung upon the ends
of the trolley-wheel spindle with side plates to close over
the ends of the spindle. One or both of the plates are
movable to permit of the insertion of the spindle. There
are means for supporting the frame in proper position

relatively to the line wire.

682.617. Automatic Device for Covering Beds. Jo-
seph Herbs, Redlands, Cal. Application filed

June 17, 1901.

A roller is adapted to roll upon an inclined supporting
frame, and a blanket is attached to the roller by cords
and is adapted to roll thereon. A second roller is pivoted
in the frame having cords attached thereto which are also

attached 10 the ends of the blanket. A detent is adapted
to lock the traveling roller against movement, and an
electromagnet is adapted to actuate the detent. An elec-

tric circuit includes the magnet and a thermostat Means
are provided for locking the journaled roller against rota-

tion. Means in the path of the traveling roller are adapted
to actuate the lock, and there are also means for unlocking
the pivoted roller.

682.618. Electrical Starting and Regulating Switch.

Arthur H. Hickley, Rock Ferry, England. Ap-
plication filed May 6, 1901.

An electromagoet is disposed beneath a contact and a
base. The pole pieces of the magnet pass through the

base so that their ends are flush with Lhe contact. A
switch arm is provided with soft iron armatures so dis-

posed that the influence of the magnet upon the armatures
draws the switch brush into closer electrical connection
with the contact.

682,639. Trolley. David J. Rosen, Brooklyn, N. Y.
Application filed June 13, 1901.

This device is provided at its upper end with a fork
pivoted thereto and provided with means for balancing
it, whereby it is maintained normally at a desired angle to

the wire. Spring-actuated contact devices are pivotally

connected to the fork and are capable of rocking motion
relatively to the wire.

682,642. Means for Controlling Electric-motor Ve-
hicles. Joseph Sachs. Hartford, Conn. Appli-

cation filed July 26, 1900.

A source of electric energy and the actuating motor are
combined with devices for automatically varying the field

strength of the motor whereby, without an increased cur-

rent supply from the source of electric energy, any addi-

tional torque demanded of the motor is delivered at a

decreased speed and vice ver^a.

682,648. Dry Battery. Henry Splitdorf, New York,
N. Y. Application filed May 27, 1901.

This device is provided with a negative element, a zinc
element, two concentric shells surrounding the zinc ele-

ment, and a packing of paraffin and rosin between the
shells.

682,661. Electrical Thermostat. Theodore J. Zocl-

ler, Nashville, Tenn., assignor to the Standard
Automatic Fire Alarm company, Huntsville,

Ala. Application filed December 14, 1900.

A convexed disk and a concaved disk meet al their

edges and arc secured to a base. The disks arc of light

dimensions and concaved and convexed on like arcs. A
spring lever is mounted 011 the base behind the disks and
has near its free end a stiffening rib. Tbc lever extends
diametrically with relation to the disks, tho inner disk
coming in contact with the lever at an intermediate point
in combination with co-operating contacts.

682,678. Electric Clock. Robert J. Flint, Decatur,
J 11., assignor of one-half to the Frank Curtis

company, Decatur, 111. Application filed May
21, 1 901.

A pendulum has a horizontal impulse weight pivoted at

one end. There is a spring detent on tho swinging end of
the impulse weight. A iixed stop is provided to engage
the detent and hold the weight raised, aud there Is an
impact arm on the pendulum that forces the spring detent
clear of the stop and rccoivos the itnpulso woignt.

Issued (United States Patent Office) September /?, igoi.

682.690. Electric Lamp. Peter C. Hewitt, New
York, N. Y., assignor to Peter Cooper Hewitt,
New York, N. Y. Application filed April 5,

1900.

A gas or vapor is contained in an inclosing chamber
and is capable under proper conditions of conducting cur-

rents of considerable quantity under th2 influence of mod-
erate difference of potential. A starting material is also
contained within the chamber and serves to convey a
starting current under the influence of a higher difference
of potential, (See page 198.)

682.691. Method of Operating Electric Lamps.
Peter C. Hewitt, New York, N. Y., assignor

to Peter Cooper Hewitt, New York, N. Y. Ap-
plication filed April 5, 1900.

This method of starting and operating a lamp containing
a gas or a vapor as the conducting medium consists in

applying to the lamp a current of high potential while the
lamp is connected up in a commercial circuit and after-

ward cutting off the high-potential current.

682.692. Method of Manufacturing Electric Lamps.
Peter C. Hewitt, New York, N. Y., assignor to

Peter Cooper Hewitt, New York, N. Y. Appli-
cation filed April 5, 1900.

The method consists in introducing or forming into a
containing chamber the desired conducting vapor or gas
and an additional substance yielding a starling material,
heating the tube and exhausting air and vapor there-
from, then causing a relatively high-potential electric

current to traverse the tube during a portion of the pro-

cess of exhausting and then causing a current of consid-
erable quantity and moderate electromotive force to

traverse the tube while continuing the process of exhaus-
tion and thereafter sealing oil the tube.

682.693. Starting Apparatus and Circuit for Elec-

tric Lamps. Peter C. Hewitt, New York, N. Y.,

assignor to Peter Cooper Hewitt, New York,
N. Y. Application filed April 5, 1900.

This system comprises a circuit interrupter and a trans-
former for inducing a starting potential. Means are pro-

vided foi applying a starting potential to the terminals of

the lamp. An electromagnet is included in the circuit of

the lamp, and means operated thereby are provided for

closing a circuit to the lamp independent of the trans-

former.

682.694. Electric Gas or Vapor Lamp and Electrode

Therefor. Peter C. Hewitt, New York, N. V..

assignor to Peter Cooper Hewitt, New York.

N. Y. Application filed April 5, 1900.

This device comprises two electrodes and a conducting
vapor or gas between the electrodes. A protected elec-

trode comprises an exposed conducting surface, and a

sleeve or covering of insulating material protects the re-

maining portion of the electrode.

682.695. Method of Controlling Gas or Vapor Elec-
tric Lamps. Peter C. Hewitt, New York, N. Y.,

assignor to Peter Cooper Hewitt, New York,
N. Y. Application filed January 25, 1901.

The method of maintaining an approximately deflnite

resistance on the part of a lamp having a vapor or gas
path, consists in heating the gas or vapor, by the passage
of the electric current therethrough, to such a tempera-
turo that the region of greatest conductivity is between

thethe axis of the path and the circumference thereof, and
Croducing a rato of heat radiation equal to tbat of the
eat development at a predetermined temperature.

682,606. Method of Producing Light by Elect!

Peter C. Hewitt, New York, \\ V.. assignor to

Peter Cooper Hewitt, New York, N. Y. A.p

plication filed January 25. 1901.

The method of controlling tho resistance of a lamp 1

ing a gas or vapor path, consists in maintaining the den
-....1 llBV-

ui vhjiui 1umi, i; ; mO density

of the vapor or gas path approximately constant under a
given voltage by varying, the heat radiation of the lamp
directly with variations in the current flowing.

682,697, Apparatus for Producing Electric Light.

Peter C. Hewitt. New York. N. Y.. assignor to

Peter Cooper Hewitt, New York, N. Y. Ap-
plication filed January 25, 1901.

A container for the vapor in a gas or vapor electric
lamp has a heat-radiating capacity equal to the beat-
absorbing capacity of the vapor at a deflnite temperature
for a definite amount of current. The density is prede-
termined with relation to the current to be employed so as
to be made luminous thereby.

682.698. Enclosing Case for Electric Lamps. Peter
C. Hewitt, New York, N. Y.. assignor to Peter
Cooper Hewitt. New York. N. Y. Application
filed April 5, 1900. Renewed April 30, 1901.

An inclosing case has draft openings for varying the cur-
rent consumption of the lamp through the heat radiation.

682.699. Method of Manufacturing Vapor or Gas
Lamps. Peter C. Hewitt, New York. X. Y.,

assignor to Peter Cooper Hewitt. New York,
N. Y. Application filed April 5, 1900. Renewed
May 2, 1901.

This method consists in heating the containing cham-
ber, exhausting the gaseous contents therefrom, washing
the chamber with a gas of the same character as that
with which it is to be provided, subjecting tbe interior of
the chamber and the electrodes to the action of electric
currents, creating within tbc chamber such a density as
will permit the gas to receive currents of considerable
quantity under the influence of moderate electromotive
force, and then sealing off the lamp.

682.705. Contact Device for Conduit Electric Rail-
ways. Wilton F. Jenkins. Richmond, Va. Ap-
plication filed February 7, 1901.

In a trailing contact a plow is connected to the car and
depends through the conduit slot into tbe conduit, and is

provided with a link pivoted to its lower end within tbc
conduit. A shoe-supporting block is pivoted to tbe lower
end of the link and has pivoted to it one or more contact
shoes which rest and slide upon the line conductors
within the conduit, and arc by suitable electrical con-
ductors connected to the motors.

682.706. Contact Device for Conduit Electric Rail-

ways. Wilton F. Jenkins, Richmond. Va. Ap-
plication filed February 7, 1901.

A plow is connected to the car and depends through the
conduit slot into the conduit. A shoe-supporting bloc
pivoted in a slot in the lower end thereof so as to permit
vertical motion of the block and shoes. One or more con-
tact shoes are pivoted to the block in such a manner as to
allow a limited vertical movement of the shoes, and are
adapted to rest and slide upon the line conductor within
the conduit and connected to the motor by suitable elec-
trical conductors.

682.707. Contact Device tor Conduit Electric Rail-

ways. Wilton F. Jenkins. Richmond, Va.
plication filed February 7, 1901.

A plow is connected to tbe car in such a manner that it

may swing, on its point of suspension in a vertical plane
parallel with the conduit, and it depends through the con-
duit slot into the CODdait, A shoe-support in £ Mock i-^

pivoted to tho lower end of the plow ana I

it one or more contact shoes which rest and slide upon the
line conductor within the conduit and arc by suitable elec-

trical conductors connected to the motor.

682.708. Suspensory Device for Trailing

Conduit Electric Railway n F. jenk-
s, Richmond, Va. Application filed February

:. 1901.

Two tubular parallel supports are secured to the frame
of the car truck transversely of the car and prcect en one
side beyond the same. These arc combined with a cootacl-
devico caniei conaliling of a yoke having a sleeve on
either end titled upon the projecting ends of the tubular
supports and adapted to slidl

device is suspended from the carrier, and means are pro-
vided for electrically connectinc the contact device with
lhe motors.
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682.709. Insulator. Wilton F. Jenkins, Richmond,
Va. Application filed February 7, 1901.

An insulating petticoat is centrally perforated and a

bolt passes downward through the perforation in the pet-

ticoat and has its head incased in insulating material. A
casing rests on the petticoat and surrounds the insulating

head of the bolt. A cap to the casing covering the insu-

lating head of the bolt is provided, together with means
to secure the parts of the insulator in position on the

bracket.

682.710. Bond for Electric-railway Conductors.
Wilton F. Jenkins, Richmond, Va. Application

filed February 7, 1901.

This device is a detachable bond for tubular conductors,
and consists of a support adapted to receive and support
the adjacent ends of two conductor lengths and perforated
to admit the passage of a bolt. A nut or clamping bar is

located inside of the tubular conductors and into this the
bolt is threaded and screwed.

NO. 682,732.

682,711. Conduit for Electric Railways. Wilton F.

Jenkins, Richmond, Va. Application filed Feb-
ruary 7, 1901.

A series of yokes are each provided with a central post
and an aperture at each side thereof. A pair of slot

plates is secured to the ooter posts of the yokes. An-
other pair of slot plates is secured back to back and at a
distance apart, to the top of the central posts and are pro-
vided near the upper edge of their inner faces with lugs
for supporting central cover plates. Fastenings are pro-
vided to secure the inner slot plates in position, and cen-
tral cover plates are located between the two inner slot

. .plates.

682,714. Means for Protecting Circuits. John F.

Kelly, Pittsfield, Mass. Application filed June
5, 1901.

In a system of distribution by alternating currents, two
branches are provided between the main conductor and
the earth, possessing capacity and self-induction respec-
tively and tuned to the normal frequency of the circuit.

682,729. Electric Switch. Herman A. Metz, Brook-
lyn, N. Y. Application filed July 5, 1899.

A circular insulated base has a central opening and is

provided on its upper face with vertically yielding con-
tacts projecting therefrom. A shaft projects loosely
through the central opening of the base and is adapted to

be reciprocated therethrough. An electrical contact disk
is adapted to be mounted axially on the upper projecting
end of the shaft, and is provided with an under face of
insulating material. The insulating face is slotted at pre-

determined points therein to the depth of the contiguous
metal face to provide working contact portions thereon.
Means are provided for controlling the rotation and recip-

' rocation of the shaft and disks, whereby the contacts
may be brought into operative contact with the working
portions of the metal disk.

£&2J32. Supervisory Signal for Telephone Systems.
Frank R. McBerty. Downers Grove, 111., assignor

to the Western Electric company, Chicago, 111.

Application filed November 13, 1897.

Telephone lines of different types centering in the same
switchboard are combined with a signal-receiving electro-

magnet for each line and means at the substation of each
line for transmitting signals to which the magnet is re-

sponsive. The means are different for the different lines,

whereby the magnet is affected in different ways. A su-

pervisory signal is controlled by the magnet, and an
intermediate device or agent through ivhich the magnet
acts to affect the supervisory signal. The effect of a given
condition of the magnet upon its supervisory signal is de-

dependent upon the intermediate device. The inter-

mediate device of each magnet is associated with the
corresponding line and is adapted to transfer the signals

received by the magnet to the supervisory signal in a

manner distinctive to that class of lines. (See cut.)

NO. 682,898. .

682,742. Portable Electric Lamp. Herbert E. Plass,

rk, N. Y, Application filed April 20,

1901.

Tbla device comprises an inclosing case with several
cells of battery and a lamp-carrying casing side by side.

The lamp-carrying casing as well as the cells is contained
within the limit-, of the inclosing case. A lamp and
switch are also provided.

/ling Alley. Henry r
> Ruenzcl, Mil-

- of one-half to Henry J'.

Hoebl, Milwaul Vpplication filed April

1, 1901.

A trans7er3e rod or bar i^ yieldingly supported at the

fv^il line of a bowling alley, and is arranged to project

slightly above the surface of the alley when in normal
position. Electrodes are arranged for contact with the
rod or bar when the latter is depressed. A source of elec-
tric-current supply has a circuit arranged to include the
electrodes. An electromagnet is also included in the cir-

cuit. An armature is arranged to be operated by the
magnet and is also adapted to serve as a switch for mak-
ing and breaking a signaling circuit. A source of current
supply for an electrically operated signaling device has a
circuit arranged to be closed by the movement of the ar-
mature when the magnet is energized. Means are pro-
vided for retracting the armature when the magnet is

de-energized.

682,768. Signaling Apparatus. Herbert B. Taylor,
Newark, N. J. Application filed October 1, 1900.

In a railway signal-heating apparatus heating devices
are arranged in heating relation to the signal to remove
the snow or ice therefrom. An electrical circuit is pro-
vided for the beating devices, and there are also means
for controlling the circuit adapted to cause operation of
the heating devices when snow or ice adheres to the signal
parts.

682,796. Electromagnetically Operated Door Opener.
John M. G. Gould, Boston, Mass. Application
filed November 26, 1900.

The actuating mechanism is combined with an electro-
magnet for releasing it having a pivoted armature. A
stop arm is provided for normally holding the armature
in its retracted position. An auxiliary armature borne by
the stop-arm is adapted to be attracted by the electro-
magnet for moving the stop-arm into position to permit
the armature to be attracted.

682,818. Switch for Electromotors. Robert A. Sloan
and John E. L. Barnes, Liverpool, England.
Application filed June 19, 1900.

A handle is provided by which a switch bar is operated.
Insulated contacts are adapted to be electrically con-
nected by the bar. A spring which is compressed when the
contacts are so connected tends to force the bar out of the
contacts. A detent is provided for holding the spring
compressed but which leaves the switch bar free to be
opened by the handle. Means are provided for releasing
the detent when the current carried by the switch falls
below or rises above a predetermined limit,

682,828. Electropneumatic Controlling System. Er-
nest R. Hill, Wilkinsburg, Pa. Application
filed January 13, 1900.

A train of cars comprises a number of motor cars, each
of which is provided with a controller. Fluid pressure-
actuated mechanism is provided for operating such con-
troller, and there are electromagnetic means for governing
and controlling the application of fluid pressure to each
of the operating mechanisms. A governing device com-
prises a manually operated switch and an automatic
switch. Air and electric conductors, respectively con-
nect the fluid pressure-actuated mechanism and the elec-
tromagnetic governing means of the controller with the
governing device, whereby a step-by-step movement of
the controller drums in substantial synchronism is auto-
matically effected when the manually operated switch is

closed.

682,831. Adjustable Insulator. Henry D. Murdock,
Pittsburg, Pa. Application filed April 18, igoi.

A series of insulators has a number of engaging faces to
receive various thicknesses of cables.

682,845. Electric Cable for Three-phase Alternating
Currents. William B. Esson, London, England.
Application filed July 22, 1901.

Three principal conductors and a fourth or neutral con-
ductor are divided into a series of separate wires arranged
between the principal conductors and insulated therefrom.

682,856. Sparking Igniter for Explosive Engines.
William C. Matthias, Reading, Pa., assignor to

Adam H. Leader and Henry H. Roland, Reading,
Pa., and Alexander Murdock, Hamburg, Pa.
Application filed April 13, 1901.

An outer casing has a cap through which passes a regu-
lator pin. An inner casing has a cap carrying the pin,

and a slotted base is provided in which is pivotal I y
mounted a sparking pin. A weight inside the inner casing
is adapted to rest against the head of the pin. A revolving
shaft carries one or more trips adapted to contact with the
depending end of the pin with a wiping movement.

682,898. Dynamo-electric Machine. Charles De Witt
Anderson, Chicago, 111. Application filed Octo-
ber 22, 1900.

A revoluble casing has an annular recess. A number of
brush rings are arranged in the recess, one within another,
with an annular space between them. Brushes project
into the annular space and have contact with the rings. A
disk is provided by which the brushes are supported, and
a flange is carried by the casing and projects over the
periphery of the disk. (See cut.)

682,919. Electric Fuse. Louis W. Downes, Provi-
dence, R. I. Application filed June 11, 1901.

An inclosing casing for a main fuse wire has an opening
through the wall thereof. An auxiliary fuse wire is pro-
vided within the casing, and there is a thread for holding
the auxiliary fuse wire in a position across the inner end
of the opening in the casing.

682.942. Rotary Transformer. Benjamin G, Lamme,
Pittsburg, PaM assignor to the Westinghouse
Electric and Manufacturing company, Pittsburg,

Pa. Application filed January 28, 1897.

A member having magnetizing coils is combined with
means for supplying multiphase currents to the coils, and
there are also means for taking direct currents there-
from. A magnetizable member having laminated projec-
tions separated by air spaces is located adjacent to the
coil-wound member but has no magnetizing coils, whereby
the machine runs as a motor and delivers a smooth, direct
current.

682.943. Method of Changing Frequency of Alter-
nating Currents.' Benjamin G. Lamme, Pitts-

burg, Pa., assignor to the Westinghouse Electric

and Manufacturing company of Pennsylvania.
Application filed July 24, 1897.

Thi-v method consists in supplying alternating current;,

of a given frequency to the armature winding of a rotary
transformer having no magnetizing field coils, and driving
the armature at such speed between zero and synchronism
as will provide a current of tho desired frequency at the
commutator brushes. (See cut.)

682,949. Electric Heater. James F. McElroy, Al-
,, N. Y\, assignor to the Consolidated Car

I [eating company, Albany, N. Y. Applical ion

hied November 28, 1898.

This device consists of a casing, one or more resistance
carrying support, and a porcelain block placed at the end

of each support. Insulating bushings are formed Integra
with the porcelain blocks. Within these bushings are se'
cured the terminals of the resistance wire, so arranged
that the resistance wire may be placed upon the support.
Its ends are secured in the bushing at each end of the sup-
port and the supports are placed in the casing. A me-
tallic plate at each end of the supports fits within an
opening in the casing. A face plate is provided for the
casing and there are means for securing the face plate in
position after the supports are placed in the casing.

682,971. Electrostatic Measuring Instrument. James
H. Bryson, St. Louis, Mo., assignor to the Wag-
ner Electric Manufacturing company, St. Louis,
Mo. Application filed March 18, 1901.

A pair of movable blades is carried by a common
shaft, they being insulated from each other. Means are
provided for placing the opposite sides of a circuit in elec-
trical communication with the blades. A stationary
member is situated within the inductive influence of the
blades and is neutral with respect thereto under normal
conditions of the circuit.

NO. 682,943.

682.973. System and Apparatus for Loading and
Unloading Storage Batteries from Motor Ve-
hicles. George H. Condict, New York, N. Y.,
assignor to the Electric Vehicle company, New
York, N. Y. Application filed October 19, 1898,
Renewed July 29, 1901.

Stationary mechanism is placed adjacent to the loading
apparatus. Adjacent to this the dirigible vehicle is
placed. The mechanism is adapted to act against the
vehicle to move the same in any desired direction into
position for loading.

682.974. Wireless Telegraphy. Herbert P. Davis,
West Philadelphia, Pa., assignor to Gustave P.
Gehring, West Philadelphia, Pa. Application
filed May 8, 1901.

At the receiving station is a tube with metallic par-
ticles located therein. A circuit is made through the
particles. A relay is actuated by the circuit, and two elec-
tromagnets are actuated one at a time to give the tube a
horizontal movement or to reciprocate the same to dis-
turb the particles. (See cut.)

682,978. System of Electrically Lighting Railway
Carriages. Emil Dick, Baden, Austria-Hungary.
Application filed February 25, 1899.

A dynamo, secondary batteries and their circuits are
combined with a lamp circuit containing incandescent
lamps. The helix of a magnet is in the lamp circuit. An
armature is adapted to rotate between the poles of the
magnet. A double-armed lever is coupled to the arma-
ture. Draw rods are hinged to the lever. Contact pins
are borne upon the draw rods, and a cup containing
quicksilver is provided into which the contact pins may
dip. Automatic switch mechanism and a resistance regu-
lating device are also provided.

682,986. Telephone Toll Apparatus. William Gray,
Hartford, Conn., assignor to the Gray Telephone
Pay Station company, Hartford, Conn. Appli-
cation filed January 5, 1901.

A plural number of coin chutes is adapted to receive
coins of different value and these with traps through the
walls are combined with the chutes. A runway common
to the traps and having a trap in its wall is provided and a
delivery chute is arranged to receive a coin from the coin
chutes.

682,996. Electrode. James K. Pumpelly, Chicago,
III. Application filed December 26, 1900.

This electrode is provided with circular ridges forming
circular channels. It has lips or flanges on the ridges, the
lips upon one side of the channels standing opposite the
openings between the lips on the other side.

NO, 682,974.

683,000. Method of Obtaining Aluminum Hydrate
by Electrolysis. Isaiah L. Roberts, New York,
N. Y., assignor of one-third to Edward N. Dick-
ersorij New York, N. Y. Application filed No-
vember 28, 1898.

This process consists in treating aluminum compounds
or ores with a solution of an alkali capable of dissolving
the compound, then subjecting the solution to an electro-
lysis on tho anode side of a wall or-partition suliiciently

porous to allow ibe passage of bodies under the action of
the electric current, thereby precipitating aluminum
hydrate and then removing the aluminum hydrate from
the solution.

Design.

35,102, Support and Reflector for Eluclric Lamps.
John II. Goehst, Chicago, III. Application fifed

May jo, j'joi, Term of patent, yh years.
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Electric Traction in New York City—
A General View.

By Edward Caldwell.

The geographical outlines of Greater New Yorl;,

as may be judged by the map on the next page, nat-

urally divide its street-transportation systems into

three parts: (1) Those that serve the boroughs of

Manhattan and the Bronx, which, generally speak-

ing, comprise the old city of New York ; (2) those

that serve the boroughs of Brooklyn and Queens,

both across the East River on Long Island, and

(3) those that serve the residents of Staten Island,

comprising the Borough of Richmond.

The transportation systems of Manhattan and the

Bronx, present and prospective, include (i) the ele-

vated lines of the Manhattan Railway company, (2)

comparatively small electric systems operating on
Staten Island give excellent transportation facilities

to the entire Borough of Richmond.
With the exception of the Manhattan railway,

practically all of these systems are now operated by

electricity. Those that are not so operated, includ-

ing the Manhattan system, are converting their lines

as rapidly as possible. These transformation-

involved within the last two or three years some
very extensive engineering projects, and these, when
completed, will leave the entire transportation sys-

tems of Greater New York to be operated by elec-

tricity from what will be the largest railway p

plants in the world.

At the present moment the engineering work un-

der way includes three central power stations of

tremendous size and nearly 20 sub-stations ; the

slantly increasing suburban service of three roads.

The tunnel nuisance has been endured by the travel-

ing public so long that it is only occasional!;

tests arc heard, but the company's officials have at

last taken the matter up for -< rious consideration.

According to current report, Mr. B. J. Arnold of

Chicago, an engineer of high standing, has been ap-
pointed to make an exhaustive study of the

lem and to report upon the best means of getting

rid of the smoke nuisance in the tunnel and of

handling all trains in and out of the Grand Central
station. Whether Mr. Arnold will advise the adop-

tion of some existing system of electrical propulsion

for the trains from the Harlem River to Forty-scc-

ond street or will devise some more efficient and
economical "system has, of course, not yet been de-

termined, as he has only just begun the work of

RAPID-TRANSIT TUNNEL CONSTRUCTION IN FOURTH AVENUE, NEW YORK.—ARRANGEMENT FOR HOLDING PIPES DURING EXCAVATION.

•the surface lines of the Metropolitan Street Rail-

way company and (3) the underground-tunnel sys-

tem of the Subway Construction company.
The Manhattan system is now operated by steam

locomotives and is in process of transformation into

a third-rail electric system. The lines of the Met-
ropolitan Street Railway company are operated

largely as an electric system. Some few lines are

still operated by horses, but these arc being rapidly

displaced. What was formerly the Third avenue
system is now owned by the Metropolitan company,
which now owns every surface street railway on
Manhattan Island and in the Borough of the Bronx.

Within a year all cable lines have been discontinued,

including the Broadway line and its Lexington and
Columbus avenue branches and the Third avenue
cables. The conduit electric system has been sub-

stituted for these and is now in successful opera-

tion. The underground tunnel now under construc-

tion at various points on the island will be equipped

with an electric system, the details of which have
not yet been worked out.

The extensive system of the Brooklyn Rapid. Tran-
sit company, supplemented by the elevated lines

under its control, covers with its network of lines

the boroughs of Brooklyn and Queens, while two

electrical equipment of several Metropolitan surface

lines; the electrical equipment of the entire elevated

system of the Manhattan railway; the construction

of an underground (tunnel) road to extend from
City Hall Park to the city limits on the north, with

a possible extension in the opposite direction from
City Hall Park and the poslofncc to the Battery

and under the East River to Brooklyn, requiring the

construction of one or more large power si

now being designed; and the erection of a new
bridge over the East River, about two miles abov<

the existing bridge. Besides tin's work, which i

actually under construction, will be the construction

work necessary to operate electrically all New York
Central trains arriving at and leaving the Grand
Central station at Forty-second street—a transforma-

tion which has been promised by the officials of the

railroad company.

The problem to be solved by the New York
Central Railroad company in handling more promptly
and inon- comfortably the immense traffic which
arrives at and departs from the Grand Central St .1

lion al Forty-second street is by no means a simple

one. All "through" traftic over its line- and ihos*

of the New York, New Haven and Hartford inn-

he handled here, as well as the immense and

studying the problem The result to bo obtained,

however, is well defined—viz.. to get rid of the

smoke, gas and foul air in the long tunnel till

which the trains now pass and to provide a safe,

rapid and convenient means of shifting the hundreds
of trains that go in and out of the Grand Central

station daily.

lite varied street-railway projects in New York
have required great engineering skill, and
that have already been carried to completion have
shown the ability of electrical engineers to meet all

requirements. The transformation of the Broadway
cablc system and of the Third avenue line

to electricity without interruption of the traffic

was an engineering feat for which there v.

dent, and the successful way in which it was
carried out was well shown by the practicable ab-

of complaint on the part of the public

A great deal has been heard recently of th,

traffic oil the Brooklyn
.end of the conscqu .ding of that sin.

This condition of things, uncomfortable and unde-
sirable as it may he. shows that the service given by

irface electric lines of Brooklyn
their p ver the bridge has been apf
ated by the residents of that borough. The c.v
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of the structure, however, seems to have been

reached, and new routes of transportation between

the two boroughs are projected or under construction

which are expected to relieve the overcrowded con-

dition of the bridge. One of these routes is the new
East River bridge now under construction (shown

at the present stage on page 215), which leaves

Manhattan Island two blocks above Grand street

WORK ON RAPID-TRANSIT SUBWAY IN CITY HALL PARK, NEW YORK.
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and touches on the Brooklyn side of the river, not

far above Broadway.
Another route which is now projected and which,

when constructed, will doubtless prove a great high-

way between the two boroughs, is the tunnel which
is planned as an extension of the rapid-transit sub-

way, leaving Manhattan Island at or near Battery
Park and crossing under the East River to Jorale-

mon street, and continuing to the Brooklyn City

Hall, or to some point in that vicinity.

constantly increasing demands for better transporta-

tion service are being met, both by the existing com-
panies and by the city authorities, which are now
constructing the rapid-transit subway.
The present subway construction which is in evi-

dence in so many parts of the city is the result of

agitation covering a period of several years. The
work is being done, under the direction of a board
of rapid-transit commissioners, by the Subway Con-
struction company, whose financial backing is fur-

equipment, including rolling stock, and is to op-
erate the road for a term of years, paying to the
city as rental an amount equal to the interest on the

bonds, after which the city is to buy the equipment
at an arbitrated price. The main line of the tunnel

will extend from City Hall Park to One-hundred-
and-third street, along the route shown on the map
given below. This part of the line has four tracks,

while beyond this point, to One-hundred-and-fifty-

seventh street, three tracks are to be provided. The

All of these additions to what was considered a

few years ago a fairly satisfactory transportation

service have been rendered absolutely necessary by
the great increase in density of the daily business
population of the lower end of Manhattan Island

south of Canal street. Within a few years this

district has added to its office capacity several of

the largest office buildings in the world. Many of

these buildings have a daily population of from
1,000 to 5.000 persons. This great population comes
into this comparatively restricted business district

between the hours of 8:30 and 10 in the morning
and leaves within the two hours from four to six in

the afternoon. To handle this tremendous throng

of people and to do it satisfactorily is a task of

no mean proportions. In addition to all this fixed

population of tenants and employe-., however, is the

immense army of people who swarm into rind out

of the business district all through the day to carry

on their business operation 1
, at the thousands of

offices located within this small territory. These

r^~U»e;z7?£!_— „ ,,, aiii r-
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nished by August Belmont & Co. Work was begun
in March of last year, and the contractor is allowed

4% years from that date for the completion of the

line, which includes a total length of about 21 miles

of tunnel and elevated track. The contract price

for the work is $35,000,000, which is paid by the

city to the contractor as the work proceeds. This
amount covers the construction of the road, but

ontractor is also to provide power stations and

TRANSIT SUBWAY IN NEW YORK.

branch from One-hundred-and-third street is to have

two tracks only. The extreme northern ends of the

line will consist of an elevated structure instead of

tunnel work.

The importance of this system to those who do

business at the lower end of the island will be ap-

preciated when it is stated that express trains will

cover the distance from City Hall to Ninety-sixth

street in 13 minutes and that local trains will cover



October 5, 1 90

1

WESTERN ELECTRICIAN 21:

the same distance in about 20 minutes, express train

averaging a speed of 40 miles an hour, as against

a speed of 17 miles per hour made by express

trains on the present elevated structure.

The extension of this system to Brooklyn has

already been mentioned. The work already under-

way on the main-tunnel system stops at City Hall

Park. At this point trains pass around a loop, which

its present main terminus, under the East River to

Manhattan Island at Thirty-third street and Fourth

avenue, and thence t" a terminal near Herald Square,
'! hirly-third street and Seventh avenue, connecting

with tile subway at Thirty-third street and Fourth

.-.venue, and also by a subsidiary line up Broadway
with the subway in the neighborhood of Forty-

fifth street. This move on the part of the Long

TUNNEL PIERCING SOLID ROCK FOR

is shown in the picture on page 214. The proposed

Brooklyn extension will start at this point and ex-

tend down Broadway to Bowling Green and thence

under the East River to Brooklyn, as stated above.

If the present plan is fulfilled, the Brooklyn end of

the line will be carried out to a point in the vicinity

of Flatbush and Atlantic avenues, where a con-

nection will be made with the Long Island railroad.

This feature of the system will be of the greatest

importance, as it is expected that the Long Island

railroad system, which is now owned by the Penn-

sylvania railroad interests, will develop its suburban

service so as to bring the various summer resorts

and residence towns on Long Island within easy

reach of the city.

Another extension of the subway system that, if

approved, will prove of immense advantage to the

residents of Long Island, came up for the consid-

eration of the subway commissioners last week. The
Long Island Railroad company, which, as has already

been said, is now owned by Pennsylvania railroad

interests and which now operates all steam railroads

on Long Island, made application for a permit to

build a double-track tunnel from Long Island City.

RAPID-TRANSIT SUBWAY IN NEW YORK.

Island railroad is regarded as a preliminary to the

construction of a bridge over the North River by
the Pennsylvania railroad to have its terminal for

passenger trains in the same vicinity, viz., Broadway
and Thirty-third street. These much-needed im-

provements in transit facilities have been slow in

lercsting phases of the subway construction. The
former represents the work on the tunnel on Fourth
avenue, near arrangemci
supporting gas and water mains and other pip

the street during the work- of excavation is clearly

shown. The picture at the left shows the tunnel
piercing the solid rock at Onc-hundrcd-and-fifty-

1 street and Broadway. The drawing on this

page represents a section through the subway at

the Astor Place station, showing the four-track ar-

rangement.

The site for the power plant for the subway road
has just been selected and purchased by the con-

tractor. It will be located at Fifty-ninth street and
the North River, at the west side of Manhattan
Island. The preliminary installation will con
six 5,000-kiIowatt alternators, producing current at

11,000 volts, the same voltage that will be used in

the Manhattan railway equipment. Current will be
distributed to seven sub-stations, the locate

which have not yet been announced. It is stated that

the engines will be of 11,000 horsepower each. Th;
contract for these has just been awarded to the

Allis-Chalmers company, and for the boilers to the

Babcock & Wilcox company. Work on the power
house will begin next spring and the structure and
its equipment will cost $3,000,000.

The Manhattan Railway company at present op-

erates elevated lines on Second, Third and Ninth
avenues, from South Ferry to the Harlem River, and
on Sixth avenue, from South Ferry' to Central Park,

as well as a suburban elevated line in the Borough
of the Bronx, extending from the Harlem River to

One-hundred-and-seventy-seventh street. The sys-

tem carries mora than 500,000 passengers every day

of the year—a service which now requires more than

300 locomotives and over 1,100 cars. At the hour

of the greatest traffic in the late afternoon 225 trains

are in actual use. The schedule speed of local trains

averages about 13.6 miles an hour, while the express

trains average fr.om 14 to 17 miles an hour. It is

a remarkable fact that during the past 20 years,

while the system has transported a total of more
than three billion passengers, not a single life has

been lost through accident to the trains. This is

R\PID-TRANSIT SUBWAY IN NEW YORK.-

coming, and will be welcomed by all New Yorkers.

The Long Island Railroad company estimates the

cost of constructing the proposed tunnel at $5,000,-

000, exclusive of equipment, and offers the city three

per cent, annually on the gross cost in return for

the privilege.

Illustrations on page 213 and on this page show in-

PRESENT AP.'EARANCE OF NBW EAST RIVER BRIDGE BETWEEN NBW YORK AND BROOKLYN.

SECTION THROUGH ASTOR PLACE STATION AS PLANNED.

the system, with its high standard of safety in op-
eration, which is now being converted into an elec-

tric system. The steam locomotives will be dis-

carded, and it is expected that, with the electric

service, much better accommodation can be furnished
to the traveling public. It will be a considerable

time, however, before the road is ready for electrical

operation, although the work of conversion is pro-

ceeding as rapidly as possible.

The central power plant of the Manhattan Rail-

way company is now under construction at Seventy-

fourth street and the East River, about one mile

from one of the large central stations of the Metro-

politan company. The present station is designed

for a maximum capacity of 100.000 horsepower, but

sufficient property has been acquired to all

considerable increase in case of necessity. The
power plant is designed upon the unit system, each

unit consisting of one engine and alternator, with

four batteries of boilers and other steam accessories.

The design contemplates eighl of these complete

and independent units, which may be op<

arately or together, as may he desired. The engines

are worthy of special notice, as they differ from
any thai hav< been used hitherto in elcctric-ra

power plains. Each engine is of 8,000-horsepower

capacity and is of the compound-horizontal and

ical cross-compound type, consisting prac

of two compound engines, working at either end

of the shaft, the cylinders being both horizontal and
vertical. 1'he engines are built by the Allis

I
any ami the generators by the Westinghousc

trie and Manufacturing company. The curr.

generated at 11,000 volts, and at this
;

transmitted underground by three conduc

to step-down transformers, located in seven s

lions, and is there converted to direct cur;.

625 volts, at which pressure it is conveyed from the

sub-stations to the third rail of the sys

trains on the various lines will be operated

multiple-unit system. No part of this system is

now in operation, and no part of the track

of the construction has
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The entire Metropolitan system, including all the

lines on Manhattan Island and in the Borough of

the Bronx, as well as some of the lines extending

beyond the city limits on the north, will be operated

from two main power stations. One of these is at

Ninety-sixth street and the East River, and from

this station all of the cars south of One-hundred-

and-forty-sixth street will be operated. This main

station will have a capacity of more than 50,000

horsepower. The engines, of which there will be 11

in all, are of the vertical cross-compound condensing

type, with the generators mounted on the shaft, be-

tween the cylinders. They are the largest engines

ever built in this country for electric-railway service.

They are operated normally at a speed of 75 revolu-

tions per minute. The generators are of the revolv-

ing-field type, with external stationary armatures.

Current is transmitted at 6,600 volts to six sub-

stations, scattered over Manhattan Island, and there

converted by rotary converters to 550 volts' pressure.

The sub-stations are located at the points indicated

by the demands of the load, one of them being in

the basement of the main generating station. A
part of this plant is now in operation, including three

of the sub-stations.

The second power plant of the Metropolitan sys-

tem is located on the Harlem River, at Two-hun-
dred-and-sixteenth street. This station was origi-

nally planned to operate the Third Avenue com-
pany's cars, but after the absorption of that com-
pany by the Metropolitan company the plans were
extended and construction continued, so that the

station when completed will be the largest street-

railway power plant in the world. It will operate

the lines from One-hundred-and-forty-sixth street

north to and beyond the city limits. This station,

like the other large stations in New York city, is

now under construction and will not be completed

for perhaps 18 months. Cars are now operated from
temporary plants. At the present time a force of

about 400 men is at work on the construction of this

plant. Several engine foundations are in place and
two of the engines are completed and ready for

shipment, and it is expected that they will be as-

sembled and put in position in November. The
plant when completed will have an equipment of

16 Westinghouse engines and generators, arranged

in units of four each, each section being served

with steam from a double-decked battery of boilers,

comprising one-fourth of the entire boiier equip-

ment. These 16 generators will .have an aggregate

capacity of 72,000 horsepower. As in the other Met-
ropolitan station, current will be generated at high

pressure, 6,600 volts, and will be distributed at this

pressure to five or six sub-stations, located at vari-

ous points on the system, and there transformed by
rotary converters to a working pressure of 550 volts.

The car house of this system, which adjoins the

power plant, is worthy of notice because of its im-
mense size. It has a capacity for the storage of

2,000 cars.

Cleveland-Detroit Electric Railway.

By far the most important matter that has come
up in electric-railway circles in Ohio for some time
wa3 the filing last week with the secretary of state

of a joint agreement for the consolidation of four

large electric railways in the northern part of the

state. The companies in the agreement are the

Lorain and Cleveland Railway company, the San-
dusky and Interurban Electric Railway company,
the Sandusky, Norwalk and Southern Railway com-
pany and the Toledo, Fremont and Norwalk Rail-

company. Some time ago the Lake Shore
Railway company was incorporated with a capital

stock of $6,000,000, and with the notice of consoli-

dation is a grant by this company of the use of its

name, an action which seems to be necessary under
the laws of the state, but at the same time the fact

is that the combination forms the Lake Shore Elec-

tric, which is the property of the Everett-Moore
syndicate. The capital stock of the company is

divided into 60,000 shares of $100 each, of which
15,000 shares will be five per cent, preferred. A
mortgage will be filed in favor of the -Western Re-
serve Trust company and bonds of no; more than

ill be issued. The officers of the com-
pany are as foil ident, Barney Mahler;
first vice-president, J. I). Hanna; second vice-presi-

dent, W. Pri Ik; secretary, F. W. Cohen,
Cleveland; treasurer, C. H. Stewart, Cleveland,

gentlemen, with Her rett, E. W.
Hogc and W. J I Clcvc-

and J. H. Harding of Philadelphia, arc the
rs. The ofl dentical with th<

company which was incorporated in August.
This i Ohii

Itimately from Cleveland to Detroit, with
nto Ohio, into

and into the 1

Conversion of Englewood Storage-bat-
tery Road to Overhead-trolley

System.
An extensive and well-illustrated description of

the electric storage-battery road between Blue Island

and Sixty-third street, Chicago, operated at that time
by the Englewood and Chicago Electric Street Rail-

way company, was given in the Western Electrician

of August 7, 1897. This road was built to demon-
strate what could be done with storage batteries as

a method of propulsion over a fixed roadbed. The
promoters of the road were at that time interested in

the Electric Storage Battery company of Philadeplhia.

In order to test successfully the usefulness of the

storage battery, it was decided to equip and operate
a complete road, rather than to experiment on roads
already being operated by means of other systems.

With this object in view the road was built. Engi-
neering talent of a high order was retained; an eco-

nomical power plant was designed ; every convenience
for handling the batteries was provided ; the roadbed
and track were specially constructed, and every pos-

sible detail was considered for making a successful

power house every trip for a charge, thus wasting
considerable mileage.

The batteries used were of the Electric Storage
Battery company's No. 9T type. Each car battery

weighed 3% tons and consisted of 72 cells, with five

positive and four negative plates in each cell. The
battery trays were swung under the center of the

car trucks (single-truck cars being used), and were
removed for charging by means of a type of side-

walk elevator.

Considerable experimenting was made before the

final system of charging the batteries was adopted.

The system for which the power station was origi-

nally designed required the use of three separate

voltages. After the batteries were taken from the

cars they were placed in a row in the battery room.
The charging was started at 165 volts, and after

the current had dropped to 20 amperes the battery

was connected with the second bus-bar, which had
a potential of 175 volts. The battery was charged

at this voltage until the current again dropped to

20 amperes, when it was changed to the third, or

185-volt bus-bar, where the charge was completed.

CONVERSION OF ENGLEWOOD STORAGE-BATTERY ROAD TO
POWER PLANT.

JVERHEAD -TROLLEY SYSTEM.—RECONSTRUCTED

showing. Considering these favorable conditions,

the recent change of the method of operation from
the storage battery to the overhead trolley and the

reasons necessitating the change are of interest to

all electrical people and especially to street-railway

men.

The Englewood and Chicago road was built about

five years ago and at that time comprised about 12

miles of track between Sixty-third street, Chicago,

and Blue Island, III, with a branch line about two
miles in length, running into Morgan Park, 111.

The power house, where the batteries were charged,

and the barns were built at Eighty-eighth street and
Vincennes avenue, a point about half way between
Sixty-third street and Blue Island. There were no
important grades on the line, excepting one of 9%
per cent., on the Morgan Park branch. An exten-
sion of the road south of Blue Island to Harvey
was afterward built, its length being about five

miles, and a branch three-quarters of a mile long
was constructed from Blue Island to Calumet Grove.
With these additions, the company operated a track-

s' 28 miles, consisting' of 10 miles of double
track and eight miles of single track. The change
to trolley operation was principally necessitated by
Ihe difficulty in operating these branch roads cco-

illy, as under the storage-battery system it

necessary to run cars on these lines to the

The batteries were placed in charge and taken out

of charge in rotation. Considerable attention was
required on the part of the battery attendants with

this system, because the voltage and amperage of

each separate set of cells had to be carefully looked

after.

The last method used was to charge the batteries

in groups. Enough batteries w,ere placed in each

group to constitute a full load on one of the station

generators. There were four of these generators,

wound for 200 volts and with a capacity of 190 kilo-

watts each. The charging voltage was begun at

165 volts, and as the generators were shunt-wound,

they permitted the voltage to increase as the am-
perage dropped. When a voltage of 185 was reached

Ihe batteries were considered fully charged. This

system of charging proved to be the most successful

one tried and was decidedly the most economical

one. The amperage never ran over 100, and about

the same length of time was used in charging the

cells as was consumed in discharging them on the

road.

Mr. E. R. Gilbert, secretary and manager of the

company, found that the best results in this class

of work are obtained by following the rule of charg-

ing the batteries at a little higher rate than the rate

of discharge and for the same length of time that

the battery is used on the road. By using this
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method both operation and depreciation expenses

will be reduced to a minimum.

The end of the Harvey branch of the road being

about II miles from the power house, it became
necessary to install a supplementary charging station

there. A 40-kilowatt generator, driven by a 50-

horscpovver gas engine, was installed about, two years

ago, with the necessary equipment for handling the

batteries. This sub-station, which was illustrated and
described in the Western Electrician of August 19,

1S99, was intended only to charge the batteries par-

tially, as they would not be fully discharged when ar-

riving at that point. Although this was not an
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erate at the high speed of 380 revolutions a

minute. The Arnold system of shaft connection

is used, the old and the new plants both being
designed and installed by the Arnold Electric Power
Station company of Chicago. By this system the

center engine can drive all four generators and
either of the other engines can drive any two gen-
erators if it is necessary.

In Fig. 1 is given a general view of the engine

room from the visitors' gallery, while Fig. 2 is an
elevation and plan drawing of the equipment. The
engines are of the Willans steeple-compound type

and were built by the Bullock Manufacturing com-

FIG. 2. CONVERSION OF ENGLEWOOD STORAGE-BATTERY ROAD.-

ERATOR SYSTEM.

economical plan, it was the only available means of

operating cars to Harvey by the storage-battery sys-

tem. The additional operating expenses necessitated

by this sub-station averaged $400 a month. Consid-

ering that but 11 cars were being operated at the

time, this was a large item of expense.

During the storage-battery operation the greatest

number of car-miles run by any one battery was
27,449.6, the battery being composed of entirely new
plates. The average mileage of 62 batteries was
23,125.1 miles. Battery depreciation increased on the

batteries toward the last, and the work of supplying

new positive plates and the natural increase in the

cost of caring for the batteries, owing to the old

negatives, gradually brought the cost of depreciation

up until it averaged 2.276 cents per car-mile.

Under the storage-battery operation everything

ran successfully and smoothly from a mechanical

point of view, but the expenses were so heavy that

it was thought best to change to the trolley system.

During the first year or more that the road was in

operation the losses were heavy, while during the

last two years under that system the expenses were
reduced, so that they were barely covered by the

gross income. Finally the owners of the road found
themselves with a lot of worn-out batteries, the

renewal of which would require a large outlay of

money, and it was decided to put the investment
into an overhead-trolley construction, which would
be much more permanent. Another factor that re-

sulted in the change was the fact that the eastern

capitalists who controlled the company had severed
their connections with the Electric Storage Battery
company, in whose interests the road was originally

built, and therefore were no longer personally in-

terested in continuing experiments with the storage
batteries. By making the change the management
avoided the operation of sub-stations and the neces-
sity of running all cars on branch lines to the charg-
ing station. The change has also made allowance
for the economical operation of other contemplated
branches and extensions which could not be consid-
ered while using batteries.

During the last few months the change has been
made and the overhead-trolley system installed. The
alterations required a complete rearrangement of the
electrical equipment at the power house. The old
200-volt machines were replaced by 125-kiIowatt,
direct-current Westinghouse railway generators,
which feed the distribution system at from 550 to
600 volts. Although the original plan called for
the installation of a third engine, it was not placed,
until the recent change of generating units. The
plant, as it is now operating, comprises a 500-horse-
power, compound engine, with four rows of cylin-
ders, placed in the center of a long shaft and a 250-
horsepower, triple-expansion engine at either end of
the shaft. On each side of the center engine are
placed two of the generators, mounted directly
on the shaft. The engines and generators op-

-ELEVATION AND PLAN OF ENGINE AND GEN-

pany of Chicago. The two triple-expansion engines
forming the original engine equipment are to be
changed to compound units on account of the vari-

able load on the station caused by trolley operation.

In one corner of the engine room is located a

six-pole, 333-ampere Western Electric booster, direct-

connected to a 100-horsepower, central-valve Bullock
engine of the Willans type. This unit, which is il-

lustrated in Fig. 3 (with the south engine and gen-

erator of the system), delivers a current ranging

from 50 volts at no load to

225 volts at full load. It is

used in the summer and dur-

ing days of heavy traffic to

boost up the voltage on the

feeder running to Harvey,
11 miles distant. The booster

circuit is tapped in at a dis-

tance of about nine miles

from the station. This unit

was the first one installed of

the new machines, and while

the alterations were being
made was run in series with

two of the old 200-volt gen-
erators to operate the line.

This was made possible

by the flexibility of the Ar-
nold system, without which
a temporary generating plant

would have been necessary-

The switchboard of the

plant, seen in Fig. 1, is an
entirely new one and was
constructed by Lounsbery &
Eaton of Chicago. It is built

of white marble and consists

of four generator panels,

three feeder panels and one
booster panel. It is equipped
with Garton circuit-breakers

and Jewell instruments.

No changes have been made in the boiler room,
which consists of three 200-horscpower Heine boil-

ers, equipped with Roney stokers. However, it is

planned to install in the near future a 300-horsc-

powcr Oil City Geary watertubc boiler with at;

chain grate. The line construction is of the stand-

ard type, No. trolley wire being used. Two No.
0000 feeders and one of 500,000 circular mils cross-

section distribute the current. On the single track

two trolley wires are run to avoid the necessity 01'

overhead switches. The line work was put up by
L. E. Myers of Chicago. The motor cars were
originally equipped with single 135-volt. 50-horse:

power Walker motors, and in their place were in-

stalled two 35-horsepowcr, No. 49 Westinghouse 1110

tors on each car. About 50 cars are owned by the
company and the same schedule, averaging about
12 miles an hour, including stops, is made. The
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total cost of the alterations to the system, including
the new boiler contracted for, will be about $190,000.
The road has now been in operation with

head trolley for some weeks and it is interesting
to notice the difference in operating cost of the two
systems. As illustrative of the storage-batter;
cration the month of July, 1899, has been taken,
while July, iqoi, has been taken for the trolley
system, these being the most economical months of
operation under the respective methods. The result
is most decidedly in favor of the trolley system. It

must be remarked, however, that some allowance
for the battery system must be made, as the car
mileage was greater in 1901 than in 1899. On the
other hand, the trolley cars arc equipped with two
35-horsepowcr motors each, while the battery cars
carried single 50-horsepower equipments.
The comparison of power-station expenses is in-

teresting, as it shows so much difference in the cost
of operating under a variable load in the 'case of
trolley and a constant load in the case of storage
batteries.

Operating Expenses.

Storage Overhead
Battery. Trolley.

Carmlles 78,6^6.5 98.340.

7

Card.ys f;3 609
Total expense per car day 516.224 «::
Total expense per car mile $.11176 $-0736
Tot-

1
power-station expense tl,tj $1,639.84

Total kil watt-hours 125,487.930 1:4,801.30
Kilowatt-hours per car mile 1.59 1.167
Pounds coal consumed 1.080,000 1.336,000
Pounds coal per kilowatt-hour 8.606 ".6375
Power-station expense per car mile. S.0149 I.6168

It is interesting to observe that the power-house
operating expenses since the change are more than
they were during the battery period, but this addi-
tional expense is more than offset by the saving in

wages and depreciation. A trolley overhead con-
struction depreciates but little, while a storage bat-
tery lasts only about one year. With the starting of
the trolley operation the company, now known as
the Chicago Electric Traction company, was able

to dispense with the services of 10 battery men.
One additional man was hired in the power house.
making a net reduction in expenses of the wages
of nine men. During the last year the company has
been able to pay all expenses and to meet the in-

terest on its bonds.

Manager Gilbert, who has had charge of the op-
eration of the road almost since its beginning, and is

therefore in a good position to compare the two sys-

tems, is of the opinion that there is to-day no better,

fig. 3. CONVERSION OF
AND

ENGLEWOOD STORAGR-BATTERV ROAD.—BOOSTER L'NIT

PART OF THE GENERATING PLANT.

cheaper, or more satisfactory system of street-rail-

way traction, with the exception of overhead trolley,

than storage bat- vided that the cl)

stations are at the ends of lines, that 110 more than
10 miles are run upon one charge, that there are
no grades of over tour per cent., and that the num-
ber of cars run from station is at

20.

"Auto Car" Wanted.

The Cincinnati. Hamilton and Dayton Railway
company ;s in the market for an

device that will give an independent movement of
a passenger car for suburban travel. Those who can
supply this need are invited to address D. G. Ed-
wards. Cincinnati, Hamilton and Dayton T:
company. Cincinnati. Ohio.
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Chicago-Joliet Electric Railway.

Chicago is the center of a gradually increasing

network of suburban electric-railway lines. One of

the most important of the roads extending west-

ward is the one connecting Joliet with the larger

city. This line, which has just been opened for

traffic, is operated by the Chicago and Joliet Electric

Railway company, and runs from Joliet in a north-

easterly direction through the Desplaines valley to

the southwestern limits of Chicago at Archer and

Forty-eighth avenues, paralleling for much of this

distance—30 miles—the Chicago Drainage channel

and several steam-railroad iines.

The Chicago and Joliet Electric Railway company

is a consolidation of the Chicago and Joliet Rapid

Transit company, the Chicago and Desplaines Val-

ley Electric Railway company and the Desplaines

Valley Electric Railway company, all of these com-

panies originally securing franchises over which the

present road operates. The consolidation was made
by the American Railways company of Philadel-

phia, which now controls the road.

The formal opening of the line occurred on

Wednesday, September 25th, and was the occasion

of a somewhat elaborate celebration. A party of

city officials and invited guests from Joliet and the

neighboring towns started from the southern and

western terminus of the road in the morning and met

a similar delegation from Chicago at the Chicago

terminus. The entire party, occupying eight large

cars, then proceeded over the line, making stops at

points of interest and arriving at Joliet in the mid-

dle of the afternoon. The railway company had

FIG. 2. CHICAGO-JOLIET ELECTRIC RAILWAY.—CENTER-
POLE CONSTRUCTION NEAR SAG BRIDGE.

fastened small flags on every pole along the route

and many of the residents had decorated their

homes in honor of the opening of the line. At
Joliet the party was taken to Ingalls Park, where an

elaborate banquet was served to the 400 or more
guests, and appropriate remarks were made by

Mayor Barr and others of Joliet, Deputy City Con-
troller Frost and Clayton E. Crafts of Chicago,

and the first towns reached are Lyons and Summit.
At the latter place is located one of the company's

sub-stations. Bethania, Mount Forest and Willow
Springs are then passed through and about a mile

further west the cars pass along a beautiful wooded
highway. A view of the track at this section, look-

ing west, is given in Fig. I. Up to this point the

road has a single track, with frequent turnouts

The picture gives a typical view of the one-track,

bracket, side-pole construction used from this point

north.

At the next station, Sag Bridge,, begins a long

two-track section that runs across a level piece of

detailed account of the power-development plans of

the Economy company was given, showing the prog-

ress made up to that time. The ultimate plan of

this company contemplates a waterwheel. plant con-

sisting of 40 turbines, the large number being made
necessary on account of the low head of water, which

is only 15- feet at its maximum at this point. At
present the power house, as shown in Fig. 3, extends

over only 22 of the waterwheel bays. The new
portion of the plant consists of 12 66-inch turbines,

connected in sets of six each, each set driving a

750-kilowatt alternator, and two 48-inch wheels, each

separately connected to a 75-kilowatt, 125-volt, direct -

FIG. I. CHICAGO-JOLIET ELECTRIC RAI

ground. The center-pole and bracket construction

that is used for this piece of the track is well illus-

trated in Fig. 2, which shows this section, looking

cast. The steam-railroad track at the left of the

picture is that of the Chicago and Alton railroad,

which the electric line parallels for nearly its entire

length. Passing on from Sag Bridge, the road

touches Hastings and then passes through Lemont,

where a second sub-station is located. From Lemont

to Joliet, through the towns of Romeo and Lockport,

the road is double-tracked, a side-pole, span-wire

construction being used.

The track foundation is, or will be, rock-ballasted

throughout, and in every respect the roadbed is

constructed in accordance with standard steam-rail-

road practice. In the two illustrations above re-

ferred to, the rock ballasting shows plainly. Steel

rails, weighing 70 pounds to the yard, are used.

As the line passes through some of the largest stone

quarries in the state, the necessary material for the

roadbed was easily and cheaply obtained.

LWAY.—VIEW NEAR WILLOW SPRINGS.

current exciter. A view of the two alternators, one

at either end of the row of waterwheel gearings, is

shown in Fig. 4, the exciters being seen in the

foreground. The two 750-kilowatt alternators are

of the revolving-field type and generate a 60-cycle

three-phase current at 2,300 volts. They were built

by the General Electric company, while the water-

wheels were supplied by the S. Morgan Smith com-
pany.

The current is carried to the seven-panel switch-

board illustrated in Fig. 5 and from there distrib-

uted. The Chicago and Joliet Electric Railway

company has contracted for all of its power with

the Economy company, and at present uses nearly

the full capacity of one of the 750-kilowatt gen-

erators. The first panel on the left of the board is

used as a feeder panel for the railway circuit, which

is carried to a separate transforming room at the

extreme north end of the building. The second

panel on the switchboard is used for other power
circuits, while the third panel controls the ex-

iou'if; of Economy Company at Joliet. Fig. 5. Main Switchboard of Economy Company's Plant.

II I /.','. -iMI.IFI M.I-/ I RIi RAILWAY.

Manager Fisher and otl Mowing day,

September 26th, the regular of car opcra-

and the road was placed in

full operation.

For the greater portion of its 30-mile route the

Chicago and Joliet electric railway follow' a public

highway and in place rough very pretty

stretc: ntry. Starling at the city limits

of Chicago the route lies along the old Archer road,

Electric power for the operation of the railway

lined from the waterpower plant of the Econ-

omy Light and Power company at Joliet. This

company has built a power house on concrete founda-

tions at one side of, and parallel with, the Des-

Rivcr, which at this point has its power in-

'I by the waters of the Chicago Drainage

( anal and the old Illinois and Michigan Canal. In

the Western Electrician of Septembei 22, 1900, a

citcrs and indicates the total load carried by the

plant. Panels four and five control the two 750-

kilowatt generators; the next panel is blank, while

the last one is connected with a smaller alternator

al the south end of the power house. The switch-

board is of while marble and is equipped with oil

switches and all the necessary instruments, fuses,

I'll-., for an allcni.il iny current board of Ibis nature.

The transformei planl of the railway company.
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which is shown in Fig. 6, consists of four 200-kilo-

watt, air-blast transformers, a two-panel switchboard,

the necessary lightning arresters, oil switches, etc.

The 2,300-volt current from the station switchboard

is received on one panel of the railway company's

board, which is provided with an ammeter and an

indicating and an induction wattmeter. H is then

carried to three of the air-blast transformers, one

being held in reserve, which raise the voltage to the

line potential of 15.000 volts. This high-potential

current is then passed through the tuber panel of the

switchboard, which is provided with an' ammeter,

two time-limit relays and signal lamps and two
switches, and out to ihe line on two three-phase, 60-

cyclc circuits

At Joliet the railway company has a sub-station

and one each at Lenient and Summit. The Joliet

.lib station receives current at 2,300 volts direct

from the Economy company's power service, while

the other stations operate on the high-potential

transmission circuits. None of the station buildings

is completed, although the electrical machinery is

system and has a regulating discharge capacity for

one hour of 480 amperes. A 46'/i-horscpower motor-
;or is used as a booster or compensator. In

Fig. 7 is given a view of the generator room of the

sub-station at Lcmont. The rotary converter and
compensator are seen at the right and two of the

transformers at the left. On account of the in-

completed state of the building when the road was
started it was necessary to put a temporary roof

arranged as at the corners of an equilateral triangle,

•les dividing the two circuits. The wires are
not transposed or spiralcd. Feeder wires are car-

on the third cross-arm and arc bare except
where they pass through the The
company has a telephone service with metallic-circuit
connecting the sub-stations, office in Joliet, power
house and points on the line. The tele;

arc carried on the lowest arms of the pole line and
arc tr: f urth pole. The

, 3 1 - m

FIG. 6. CHICAGO JOLIET ELECTRIC RAILWAY.— TRANS-
FORMER ROOM AT JOIIET.

installed and in operation. As the equipment is

very similar at all three plants, a description of the

installation r,t Lemont will suffice for all.

The three-phase circuit at this point has a poten-

tial of about 14,000 volts and it is received by three

1 10-kilowatt oil transformers, which step down the

voltage to 575 volts. The rotary-converter outfit

FIG. 7. CHICAGO-JOLIET ELECTRIC RAILWAY

over this room. In the center of the picture at the

back is shown the switchboard for the sub-station.

This board contains the necessary panels for the

rotary-converter, feeders, storage batter}', etc., 10

panels in all.

A similar sub-station equipment is located at Sum-
mit, where the transmission-line potential is about

13,000 volts. At Joliet the transforming and con-

verting installation is similar to that of the other

two stations, except that the rotary converters op-

erate directly on the 2,300-volt circuit of the Econ-
omy company's service and that the storage-battery

plant has 2S8 cells of 17 plates each, with a rated

discharge capacity of 640 amperes for one hour.

The rotary-converter, booster, transformer and
switchboard equipment for the different stations was
furnished by the General Electric company.

The transmission line is of aluminum wire and

consists of six wires, equivalent in size to No. 4

copper, from Joliet to Lemont (12 miles), and six

-SUB-STATION EQUIPMENT AT LEMONT.

were furnished by the Sim Electric Manufacturing
company of Philadelphia. In Figs. 1 and 2 the
arrangement of the different wires on the poles is

plainly shown.
The rolling stock of the road includes eight new-

Brill cars of the type illustrated in Fig. 8. They
are 4S feet in length and seat 52 people. They are
provided with double-truck equipments, each car
having four 50-horsepower General Electric motors.
The cars have a rated speed of 40 miles an hour,
but can be speeded up to about 50 miles an hour.
Some of the cars have smoking compartments and

FIG 4. CHIC VGO-JOLIET ELECTRIC RAILWAY. —INTERIOR OF lOLIET I'OWER HOUSE SHOWING ALTERNATORS
AND EXCITERS.

consists of a 360-horsepower induction motor, taking

340 amperes at 550 volts, and a direct-current multi-

polar generator, mounted on the same shaft. This
machine has a speed of 514 revolutions a minute and
delivers a direct current of 417 amperes at 550 to

600 volts to the railway feeders. A storage-battery

equipment of 288 13-plate cells, furnished by the

Electric Storage Battery company, floats on the

wires, equivalent to No. 6 col n Lcmont to

Summit (13 miles'). Aluminum feeders :.re used

each way from each station, the size being 648,000

circular mils, equivalent to a 400,000-circular-mil

copper cable. The high-potential wires arc bare and
are "carried on brown-porcelain, triple-petticoati

rs. The six wires arc carried on the two top

cross-arms, the three wires of each circuit being

FIG. b. CHICAGO-JOLIET ELECTRIC RAILWAY.—CAR ON
CURVE NEAR SAG BRIDGE.

some baggage and express rooms. All are provided
with toilet rooms. Electric signal push-buttons arc
provided at each seat. Inclosed vestibules, with fold-

ing doors and gates, are placed at each end of the
cars. Each car has two trolley poles with adjustable
holders. Christensen air brakes and an air whistle
form part of the equipment
The cars are now being operated on an hourly

lule, two hours being allowed to make a run
over the line in each direction. After the r

I in full operation
lule will he put in force, ant!

transt. 1 that
passengers can be carried from Joliet to the court-

in Chicago in about two hours. At present
connection is made with the Archer avenue

Railway company. A plan has
build a spur from the main line near

with the Suburban railway now making
with the Lake Street and Metropolitan
cicvatcd roads.

The Chic, s liet electric railway pa-

route the tr

with the

suburban traffic. It is expected that the electric line

will secure a good deal of express and pac
freight business and also considerable through-pas-

business. The regular fare on the steam
ds for one ride from Joliet to Chic..
while the electric road has adopted a rate of

I ween the two cities.

The officers of the Chicago and Joliet Electric

Railway company . -lamed gen-
tlemen: President. S. G. De Coursey;

•11 F. Harrity; genera! man
Crowley: secretary and treasurer. C. L 5

chief engineer. A. S. Kibbe. all of Philadelphia:

E. Fisher, and electrician T. R. Blackball

of JolU
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Nearly all of the English electrical journals make
sympathetic reference to the assassination of Presi-

dent McKinley. Some of these tributes are couched
in terms particularly warm and touching, and all

breathe a spirit of sincere and deep regret. We are

sure that these condolences are animated by the

real regard of kinsmen, striving together sometimes,

but always with an underlying stratum of mutual

respect. As such they are highly appreciated by

the electrical fraternity of the United States.

"Electrotherapeut" is one of the unlovely words
that must certainly be referred to the International

Bureau for the Standardization of Technical and
Industrial Terminology. We find it in some of the

journals that devote their attention to the border-

land between medicine and electricity. If is evi-

dently put forth by the doctors as a synonym for the

"electrotherapeutist" or "electrotherapist" of more
established usage. Thus we find the word as-

sociated with the honored name of Dr. Franklin,

who, we are assured, was the "first electrotherapeut."

The variation does not seem to be a happy one and

may well be abandoned.

It is a source of gratification that the young Illi-

nois State Electric association is making such an

excellent record for itself. The convention of last

week in Rock Island was distinctly creditable in

every way. The attendance of working central-sta-

tion men was larger than at the conventions of some

more pretentious organizations, and the topics dis-

cussed were practical and up-to-date. Much valu-

able information was brought forth in the com-

mittee reports and discussions, and at a future date,

with more space at our disposal than in the present

issue, we hope to give the readers of the Western
Electrician the benefits of some of this material. A
condensed report of the meeting is, however, pre-

sented this week.

Incandescent gas-mantle burners for street lamps

have their drawbacks. They are supposed to make
street lighting by gas more economical and efficient,

but they are proving so fragile, when subjected

to the test of outdoor service in all sorts of weather,

that residents of Chicago, where a number have

been installed on trial, are skeptical as to their

utility. On one night recently a dozen broken

lamps were found within a radius of a few blocks.

In nearly all cases of breakage the chimneys cov-

ering the mantles have cracked a few inches above

the base and in some instances the mantles them-

selves have broken off. It is rather late in the day

to discuss the relative merits of gas and electricity

for lighting; everybody should recognize the supe-

riority of arc lamps for street lighting at least.

But the city of Chicago is short of funds and is

forced to resort to makeshifts that are paltry and

deplorable.

Submarine boats are increasing in number and

seem to be making a place for themselves despite

the incredulity of the British naval authorities.

France, in particular, is pinning its faith to thii

most recent phase of naval development. It has

built a number of submergible torpedo boats and

has met sufficient success to encourage it to con-

tinue its experiments. It is said that the successful

trials of the new submarine boat Sirene at Cher-

bourg have elicited the renewed confidence of the

French naval authorities in this class of vessels.

Sirene was 24 hours at sea in rough weather, four

hours of which were under water, where, according

to a published account, it discharged torpedoes with

and Wficicncy. Sirene's qualities are rapidity

of submersion, which is accomplished in five minutes

from a stationary start, stability and habit ability.

It is instructive to note, also, that the French sub-

marine craft are to be placed in a department of

tli-'ir own, <|uitc separate from the regular torpedo-

. and with special station at Cherbourg,

and 'I oulon, each under direction "f a

naval captain. The officer appointed in this rapacity

at the fir named port is Captain I tcilmac, who
01, m landed the French gttardship m Con-

stantinople. He has been ucce fill in hi technical

cgat ded a the highest French i

authority on torpedos and electricity. Tin i i

in addition to those conducted in the

I States with the Holland type of boats, can-
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not fail to be useful and may develop important
facts in relation to electric boat propulsion that

may extend the field of the more prosaic but some-
what neglected, electric launch.

To many street-railway men next week will be

the great week of the year—the period of the an-

nual convention of the American Street Railway
association. This organization always holds impor-
tant and largely attended meetings, but it is likely

that the gathering of this year will break the record
—.held, we believe, by the Chicago convention of

1899, with its attendance of about 2,000. In addi-

tion the programme of papers for discussion has

been prepared with especial care to meet the needs
of practical managers and Operators struggling with

the many problems that confront the street-railway

man in the twentieth century. The manufacturers'
exhibits, too, promise to surpass all previous efforts

and will undoubtedly constitute a very complete
exposition of the industry. In every respect the

street-railway convention of 1901 gives indication

of unusual significance and value. Considerable in-

formation about the programme and features of the

meeting is given in this issue of the Western Elec-

trician. A report of the proceedings will be pre-

sented next week.

New York city is just at present the scene of

execution of. the largest and perhaps the most in-

teresting electric-railway projects in the world. It

is fitting for that and other reasons that the Ameri-
can Street Railway Association should hold its

meeting for igoi in that city. When the association

met last in New York, in 1S84. the horse car was
omnipresent on the surface of the streets and the

elevated railroads were still something of a novelty.

The change wrought in 17 years is truly marvelous,

and in three years more it will have amounted al-

most to a complete transformation. Mr. Caldwell's

article in this issue of the Western Electrician

shows in brief compass the gigantic improvements
that are being brought about ; it is a sort of birds-

eye view of the present electric-railway situation

in the eastern metropolis. It will be of interest to

all readers of this journal, and delegates' to the

street-railway convention will find it especially val-

uable as a guide to the great work now under way
for the surface, elevated and subway roads of the

convention city. "'.

The advantages of the overhead-trolley system for

the operation of an electric railway over a system

using storage batteries on the cars have been con-

vincingly demor&t rated in Chicago, as shown by

the history of the Chicago Electric Traction com-
pany. This company built the Englewood and Chi-

cago storage-battery road about five years ago under

the most favorable conditions possible and with the

financial backing of the Electric Storage Battery

company. An account of the road's operation and

of the causes necessitating a conversion to the over-

head-trolley system is given elsewhere in this is-

sue. While all the mechanical difficulties were ef-

fectually solved and the power house was operated
very economically, yet the heavy labor expense nec-

essary in handling the batteries and the operation

of branch lines (entailing considerable waste mile-

age to obtain freshly charged batteries) were fac-

tors which finally made the change absolutely neces-

sary if the road was to be operated economically.

Manager Gilbert's statement that, with the single

exception of the overhead-trolley, there is to-d:iy no

better, cheaper or more satisfactory system of street-

railway traction than storage batteries is of interest,

as it places the storage-battery system on a higher

level than is generally credited to it. However, Mr.

Gilbert limits his statement by making certain pro

visions as to the length of run, location of charging

stations, . grades and number of cars, which arc

ary to run a storage-battery road successfully.

Mo-,i of the e Factors did nol and could not obtain

in the Englewood planl. and I he convei --ion was.

therefore, necessitated. Possibly in large cities the

operation of cross town lines for short distances

mighl be practicable by the storage-battery system.

Bui even in this ca e, Lhc COSl of providing suitable

and economical charging facilities at the ends of

the lines is a factor thai may outweigh the other

advantages, !i ;eems to be evident, at last, that the

storage-ball cry railway is not destined to play a

conspicuous part in the electric-traction field.
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American Street Railway Association.

The twentieth animal meeting of the American
Railway association will be held in Mad

Square Garden, New York city, on Wednesday,
'1 hursday and Fridaj , Oct) bei atli to nth.

indication points to the grea in the

hi ' iry of the a ;si icial ion. I he pn igrammc •

pers f"r discussion has been prepared with unusual
care to the * nd thai the 1 may be of real

and permanent value. The
"Strcoi [talhvjiy»: A Review of the Pnal and 11 Fore-

,.,-t at Hi'' I' 11 nut'."' i-v ttobi i-i MeCulloch, geneva!
manager, Chicago ''''> Hallway company, Chicago, III.

"M,,' Adoption <•( Electric Signals on Suburban and
Intern rbnn Railways of Single or Double Track, and
Their Economy of Operation," by William Pcstel,
intcndeut ««r motive power, Worcester Con ol

Street Kailway company, Worcester, Mass.
"'Hi'- Vnlues of Storage Batteries ns Auxiliaries to

Power I 'In nis." by W. E. Harrington, rice-president,
Camden and Suburban Railway company, Camden. N. J.

"The Public, the Operator and the Company," by C. S.

Sergeant, vice-president, Boston Elevated Railway com-
pany, Boston, Mass.
"The Besl Manner and Mode of Conducting the Return

Circuit i" the Power Ilouse," by E. «;. Connette, vice-
president and general manager, Syracuse Rapid Transit
Railway company, Syracuse, N. Y.
"The American Street Railway Association: The Pur-

pose of Its Organization and the Benefits Accruing to
investors in, and Operators of, Street-railway Prop >r

ii.s hy Membership Therein," by <_:. W. BaumhoS.
"The Dost Form of Car for City Service," by Eugene

Chamberlain, superintendent ol equipment, Brooklyu
Rapid Transit company. New York, .N. Y.
"The Relation of Intemrbnn Roads io City Roads."

by Ira A. McCormack, general manager, Cleveland El
trie Railway company, Cleveland. Ohio.
"The Modern Power House, Including the Use <>f Cool-

ip- Towers for Condensing Purposes
"Alternating and Direct-current Transmission

1

<>n ' 'ity

Lines,*
1 by M. S. Hopkins, general superintendent, Colum-

bus Railway company, Columbus, Onio.

The meetings of the association will be held
in the theater in Madison Square Garden.
The headquarters of the association will be at

the Murray Hill Hotel. The Street Railway
Accountants' association will hold its annual
meeting conjointly with the larger association,

[ts headquarters will be at the Fifth Avenue
Hotel.

Preparations for the convention have been
made by President Walton H. Holmes of
Kansas City, Vice-president H. H. Vreeland
of Xew York and Secretary T. C. Pening-
ton of Chicago. These officers of the asso-
ciation have been assisted by a large number
of gentlemen in New York, serving on local

100; Adams ft West lake company. New York city. 1#>;
r Seal company, Brooklyn, N. '1

American Electric Beating corporation, Bo
Ainorb 1 ictrlcal Swl ompany, Pli 1

1 rcnlar i oora company, Cn<
Baltimore Car Wheel company, Baltimore, Md

Brill Compnnj .1 G.. PullnJclpnla, Pa • B
Electric Ileal and Light company, Boston, Ma

u, '.. 1.. in.:, \. v.. 100; Brown. Harold P.,
New fork city, 320: Blsnpp Gnttn Percba company, New
York city, 100: Bradj Bra < ity. N. J..

1 17: Boston Electric Heal and Pow cr company, 1

!

Mass., 315; Brooklyn Heights Railroad com]
lyn. N. Y.. 156 <

: U mufacturlng company, U.. Paw-
tucket, R. I.: Blermnn-Merrlcb Metal company, Buffalo,

Crocker-Wheeler company, Ampere, N. J., 320; Chris-
tensen Engineering company. New l'ork city,
Consolidated Car Heating company, Albany, N. Y.. 161;
Consolidated Car i-"- nder c pnny. New xork ell

Camp company, 1 i. B., Akron, Ohio, 100; Continuous
Rail Jolnl company of America, Newark, N. J., 160;
Creaghead Engineering company, Cincinnati, Ohio
Curtain Supp Chicago, III., 2-JO; Crane com-
pany, Chicago, 111., 160; Columbia Machine works. Brook-
lyn, N. Y.. 240; Corning Brake Shoe company, Corning,

Diamond State Steel company, Wilmington Del.
Dearborn Drug and Chemical works. « blcago, III., 190;
De Win Sand Box company, Troy. N. Y.. 100; Dallett &
i'm., Philadelphia, Pa., 100; Dunning company. Ed
I... Boston, Mass.. 99.

Electric Railway Equipment company, Cincinnati,
Ohio; Electrical Review Publishing company. New York
city, 100; Electric Storage Battery company, Philadelphia.

Franklin Incandescent Lamp company, Hartford,
Conn.; Fowler & Robert Manufacturing company. New
i'ork city. 215.

<;arl Electric company. AUmn, Ohio. 100; Globe Ticket
company, Philadelphia, Pa., 80; Granger, Francis, New
York city, 681 :

' Granger Safety Tread company. New
York city : General Electric company. New York city
2,434; Gold Street Car Heating company. New York city.

Gould Storage Battery company. New York city. 136;
Globe Electric Manufacturing company, Cleveland. Ohio.
Heywood Bros. & Wakefield company. New York -it v.

27? Street

Tramway and Rallwav WcrW, I.

United States Projectile compax
Unlvei

irg. Pa.. 2,916: \V1
delpbla. Pa., 440: WcIm-i It

.'. New York city: Wh-el Trains
company, Detroit, Mich.,

Trolley Network for Central Illinois.

Rumors of negotiations on the part of Cleveland
electric-railway magnates in the state of Illinois

have been current for some time, and within the last

few days the rumors have commenced to take more
definite form. A big system of suburban railways
centering in Springfield is projected, and it is

planned to build lines from Springfield to Chicago,

St. Louis, Decatur and other cities of importance
in the central portion

me is to connect a number of small rail-

ways in Illinois, and thus establish a through line

from Chicago to St. Louis. It is expected that the

syndicate will commence operations by establishing

aratively small systems between the two ob-
jective points and at a convenient time the systems
will be connected and made into one large system.
Right-of-way canvassers have been working in and
around Springfield for some time past, and, it is

said, have been very successful in securing rights-

of-way and franchises as far as Decatur. It is

1
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DIAGRAM OF STREET-RAILWAY EXHIBITS IN MADISON SQUARE GARDEN, NEW YORK.

committees, among whom may be mentioned J. L.
Greatsinger, president of the Brooklyn Rapid Tran-
sit company, chairman of entertainment committee;
James H. McGraw, Street Railway Journal, trans-
portation committee; Milton G. Starrett, chief engi-
neer Metropolitan Street Railway company, exhibit
committee, and Colonel T. S. Williams, vice-presi-
dent Brooklyn Rapid Transit company, reception
committee.
At this convention the men are expected to attend

to business, but a programme of entertainment, in-

aut«imnl)ile ride about Xew York and
various excursions, is arranged for the ladies in

attendance. The annual banquet will be held at

Sherry's on Friday evening, beginning at 7:30 p. m.
Thursday will be exhibitors' day. There will be

no meeting of the association on that day. and every-
body will be expected to profit by the opportunity
to inspecl carefully the great display of street rail-

way apparatus.
Hie attendance will undoubtedly be very large.

The Chicago special will leave the Dearborn si

in this cuy at 3 p. m. on Monday October 7th, ar-
riving in Xew York the next evening, h will run
Over the Wabash and West SI. (ire mads and will

be in charge of Mr. N. C. Kecran, city passi

agent of the Wabash in Chicago.
The exhibits will constitute a large and instructive

display. Madison Square Garden 1- said to be the
largest building in the world, bul it is hardly large
1 nough. Ovt r 30,000 feel of
already, and [,000 feet in-. re could be filled it it

were available. The general arrangement is shown
in the accompanying diagram, following
plete list, alphabetically arranged, of the names of

litors:

American VUrlfled Conduit company, New l'ork cltv,
160 square feel o( space allotted; Atlas Railway Supply
company, Chicago, 160 feet: American Railway Supply
company. New torts city, 100: Anderson, A. & J. m!,
Boston. Mass., 160; American Brake si ompany, Chi-
cago, HI., 100; AUston Foundry comp;m\. 1;. -1 - 1 'Mass.,

160; Hake & Killturn Manufacturing company. Xew York
city, 99; Ham Sand Box company, Troy. N. Y.; mpwoud-
Barrett Car and Vehicle Fender company, Lakeport,
N. II.; Hunter Electric Illuminated Car Sign company,
Cincinnati, Ohio.
International Register eompany, Chicago, 160.

Johns Manufacturing company." II. W., .New York, N. *-.

ISO.

Knell Air Brake company. Battle Creek, Mich., ISO:
Kinnear Manufacturing company, Colvrabus, Ohio. 110:

Keystone Electrical Instrument eon,nan v. Philadelphia,
Pa.
Lorain Steel company, New York oil y. 809: Lovell «^

Co., i". n.. New v.»rk city, 120; Lehigh Car Wheel and
Axle works. Cntasauqna, Pa.
McGuire Manufacturing company, Chicago, ill.: Magaun

Air Brake company, Ltd., C, t'.. Detroit, Mich., 761;
McCnrdell £ Co., J. R.. Trenton, \. J.. 200; Morris
Electric company, New York city 1,249; Mayer &
England company, New York city, 700; McLaughlin Car
Coupler company, Philadelphia, Pa . 100; MacAllen com-
pany, W. T. 'i'.. Boston, Mass.
Nuttall company, R. l>.. Pittsburg, Pa.. 260; National

Carbon company, Cleveland, Ohio. 120: Nal lona
Washer company, Newark, N. J.. 100; Newcomb, !". u .

: ilyn, N. v.. 100; New Haven Car Register com-
pany, .New Haven, Conn.. 160; National Lend company,
N. « l'ork city, ISO.

Ohio Brass company, Mansfield, Ohio, 400; Ohmer Car
Register company, Dayton, Ohio, M0.
Peckham Manufacturing company New York city,

Pennsylvania Steel company. Steelton, Pa.
Pittsburg Reduction pany, New York city.
Partridge Carbon works, Sandusky, Ohio, U0; Pfcfer,
Herman, Nc\i York city. 100; Pnntnsotc company. The.
New York city, 120; Pearson Jack company, r
Mass., 100, Paige Iron works. Chicago 111., ii»': Pro-
tected Rail Bond company, Che. Philadelphia. Pa
Rochester Car Wheel works. New York city, 400: Rid-

Ion company, Frank. Boston, Mass., 300; Reliance Manu-
facturing company, Brockton, Mass., 120; Robins '

luc Bell company, New York city. 240.
Street Railway Journal, New York city,

Railway Review, Chicago, 17';-. St. Louis 1

puny, St. Louis, Mo., 100; Standard Pnlnl eompany.
New York city, H3; Standard Varnish works Nov
York city, 120; Storllnc-Mcnkor pany, New York
city, 200; St. Louis Register company, New Yor*
140 Spccr Carbon company, St. Marys, Pa.. Sterling
Varnish COD

|
. I'i Stnart-IIOWiOUd .om-

pany. Boston, Mass., 179; Streetor Brake Shoe company,
Bloomfleld, N. J.

Taylor Electric Truck company, Troy, N. Y\, <s%<i:

Taunton Locomotive Manufacturing company, Taunton.

understood that the Everett-Moore syndicate is back-
ing the project.

Writing in relation to these rumors, the Obi'

respondent of the Western Electrician says that

electric-railway men in that state do not attach

much importance to the story, as they say that the

Everett-Moore syndicate has never built very much
new road, but has confined its business to buying
roads already in operation on a paying basis and
connecting them into through lines. It is likely,

however, that the story has some basis of fact, al-

though the Chicago-St Louis connection may be
doubted.

Big Traction Deal in Pittsburg.

A deal is under way in Pitts

final consolidation oi all traction interests in Alle-

gheny County under one management,
tiations were begun in Philadelphia on September
1 6th by the Philadelphia company of Pittsburg

all of the Mellon traction interests in

County, involving the saie of the Monongahela S

Railway company, the Pittsburg and Birmil

fraction company and the Suburban Rapid T
Street Railway company. These companies,

gether with the United Traction company, already
a consl ipany, and

I

Company, which was absorbed several

11 give to the Philadelphia compar
Ulcghcuy C

which have an aggregate trac

a total capitalization of $110,000,000. It

the interests connected with the pt

charters for which were reccnth

Harrisburg, have no part in the present deal.
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Illinois State Electric Association.

The third annual meeting of the Illinois State

Electric association, which was held at the Harper
House, Rock Island, 111., on September 24th and
25th, was a businesslike and successful affair. The
opening session on Tuesday morning was called to

order by President J. D. Gerlach of Chester. Mayor
Knox being absent from the city, the address of

welcome was made by Mr. Davis of Rock Island.

J. N. C. Shumway of Taylorville made a happy re-

sponse on behalf of the association. The report of
the treasurer, D. Davis of Litchfield, which was
then presented, showed the finances of the associa-
tion to be in a good condition. Secretary H. E.
Chubbuck of Quincy reported a membership of 85
members, while the enrollment at the first meeting
two years ago was only 22 members.

Central-station Insurance.

After this routine of business was disposed of
the report of the committee on insurance was taken
up. J. J. Frey, chairman of the committee, being
absent, the secretary read his report. The com-
mittee had sent out circular letters, receiving 76
replies. Of this number 56 companies reported
$1,247,350 insurance, $1,040,850 being carried in old-
line companies and $206,500 by mutual companies.
Twenty companies reported no insurance on account
of the high rate. Among the companies carrying
insurance, 46 were on brick plants and 10 on frame.
The average rate paid on the brick plants was 1.56
and on the frame plants 1.10 per cent. The average
insurance on these plants was probably not over 40
per cent, of total value. Representatives of old-line
companies and mutual companies had been asked by
the committee to reduce the rate, but without re-

sult. No office in Chicago was found where the
underwriters stated that they had lost money by
insuring electric-light plants in the last few years.
Investigation was made of mutual insurance com-
panies in different industrial lines and the commit-
tee believed that the association could save each
company from 25 to 50 per cent, or more in insur-
ance if a mutual company could be established. An
effort should then be made to show the cost of
different improvements that reduce fire hazards,
thereby reducing the insurance rate.

Robert Jardine of Chicago, representative of the
associated mutual companies of the East, then ad-
dressed the convention in reference to insurance
matters. Mr. Jardine was of the opinion that a
mutual company organized by the members would
not be successful. The usual rate of his companies
on standard electric buildings was % of one per
cent., ranging up to l

xA per cent. The mutual com-
panies had written $8,000,000 with the General Elec-
tric company of Schenectady, N. Y., and also had
all the business of the Westinghouse companies.
H. E. Chubbuck of Quincy told what improve-

ments his company had made, so the mutual com-
panies would accept the risk with the result that
dividends were received as high as 60 to 85 per
cent., which cut the gross insurance down to about
one-fourth of the former amount paid. He advised
taking advantage of the rates offered by companies
already organized, pending the formation of a com-
pany by the association.

Mr. Shumway made a few remarks on the general
subject and added that a thing which needed to be
looked into was insurance against the liability of
accident to the employes and to the public.
A motion was then carried to continue the com-

mittee on insurance for another year, and that it

include in its report public and employes' liability

insurance. Other gentlemen discussed the question,
including Messrs. McCulIough, Hillman, Daily,
Steinwedell, Maxwell, Glidden, etc. L. A. Fergu-
son of Chicago believed that the association could
carry its own insurance if a company was organized.

Exhaust-steam Heating.

The report of the committee on "Heating from
Exhaust Steam from Electric-light Plants" was
then read by Mr. Shumway at the request of Mr.
Hay, who was unable to be present. After treating
of the early development of steam heating, Mr.
Shumway stated that the committee found the
project not only feasible, but that an important in-

come may be derived from the sale of the waste
steam. He spoke of the lengths of pipes, insulation,
meters and other factors entering into a considera-
tion of the problem. The report was followed by
a general discussion by many of the members pres-
ent. The question of meters was discussed by Mr.

n, who also told of the advantages of a hot-
water heating system. A supplementary report was
then r Steinwedell. It showed that ex-
haust steam could be used for heating purposes
direct or could be used to heat water which was
then used as the heating medium. General con-
struct:' -

given, together with a discus-
•

;' rates and meters. Mr. Steinwedell gave a
*nces to which steam heating had

tit cities. A further discus-
! to contini:

committee another year with instructions to investi-
gate the several uses to which exhaust steam can be
utilized for profit.

Tuesday Aftt;- Evening.

;ic discussion on hot-
icd, among

I

ntion
' "hree (/clock and took an enjoyable

river trip on the steamer J. S. over Rock Island
Rapids. The evening was spent in a social manner
at the Rock Island Club.

General Business of Wednesday.

On Wednesday morning the convention was called
to order early. The Lincoln Water, Light and
Power company and the Fairbury Light, Heat and
Power company were admitted to membership. A
change was made in the by-laws by which the time
of the annual meeting was changed from November
to the first Tuesday after the 16th day of Septem-
ber, subject to change by the executive committee
if it sees fit.

A committee consisting of Messrs. Sinsabaugh,
McCulIough and McClure, appointed by the presi-
dent, then presented a resolution, mourning the
death of President McKinley, and demanding the
enactment and execution of more stringent laws for
suppressing anarchy. The selection of the place of
the next annual meeting was left in the hands of
the executive committee.

Coal Values.

A report of the committee on coal, freight rates
and transportation was then read by Mr. L. A. Fer-
guson, of the Chicago Edison company, who pre-
sented a table showing the analysis of some eastern
coals and some Illinois and Indiana coals. Prices
were put down at from 97 cents for Springfield

(111.) district coal to $4.48 for Pocahontas (W. Va.)
coal. The latter coal showed the highest value in

British thermal units, but, considering price, it was
theoretically the least economical, the highest per-
centage of British thermal units per monetary unit
being shown by the Illinois coal selling at 97 cents.

However, Mr. Ferguson explained that the price
per ton was merely arbitrary as it depends largely
on the freight rate; also that it does not follow that

the coal showing the highest British thermal units
per price unit is the best coal to use, because it

depends some on 'the boiler capacity. If a boiler is

crowded one has to use the best coal instead of
using the coal that shows the highest British thermal
unit for one cent. The committee had nothing to

report on freight rates as it was not believed the
association could do anything in the matter.

Rate Classification.

A resolution was then adopted that a committee
of six members be appointed whose duty it shall

be to ascertain and classify the rates for lighting, as
now charged by the various companies in the state,

and the rates by meter and flat rates, and to estab-
lish, as far as possible, a uniform system of rates
according to the population for both commercial and
street lighting. Mr. Shumway in introducing the
resolution explained that there were a great many
plants throughout the state that have never suc-
ceeded in establishing themselves upon a firm basis,

and that such a committee could ascertain the rates

made by both commercial and street lighting and
then lead up to the establishment of uniform rates,

which would result in benefit to the companies as

well as to the entire electrical field. The president
appointed as members of the committee Messrs.
Bixby, Langford, Hillman, Daily, J. H. Baker and
Shaxpe.

Election of Officers.

The report of the nominating committee was then
adopted which resulted in the election of the fol-

lowing-named officers : President, S. S. Davis of
Moline; first vice-president, W. E. McCulIough of
Beardstown ; second vice-president, John W. Glid-
den of De Kalb; third vice-president, W. E. Stein-
wedell of Belleville; secretary, H. E. Chubbuck of
Quincy; treasurer, D. Davis of Litchfield; executive
committee, the president and secretary and W. B.
McKinley of Champaign, R. L. Allen of Joliet,

F. W. Little of Peoria, J. N. C. Shumway of Tay-
lorville and F. J. Baker of Chicago.

Concluding Business.

On motion the matter of the application of the
street-railway companies for membership in the as-
sociation was laid on the table. The general sub-
ject "Enclosed-arc Lamps for Street Lighting" was
then taken up, papers being read by representatives

of different lamp manufacturers. W. DA. Ryan,
of the General Electric company, read an interest-

ing paper which was illustrated by charts, diagrams
and blue prints. Papers were also read by William
S. Hine, of the Western Electric company, and Mr.
Porter, of the Lea Electric Manufacturing company.
The reading of the papers was followed by a gen-
eral discussion. After a few appropriate remarks
by the retiring president and the usual resolution of
thanks to the local committee the convention ad-
journed.

In the afternoon visits were made to Rock Island

Arsenal and its new power house, the plant of the

People's Power company, and some of the factories

at Moline. Black Hawk's Watch Tower was also

visited.

In the evening the convention closed with an
elaborate banquet at the Black Hawk Inn. Phil

II of Rock Island officiated as toastmaster in

a very happy manner. S. S. Davis, the new presi-

dent of the association, responded to the toast
.," telling of some of his early experiences

in the electrical field. L. A. Ferguson of Chicago
talked about "Electricity in Europe," his observa-
tions being the result of a tour of England and the

continent during the summer. J. N. C. Shumway

responded to the toast "The Vital Spark." W. B.
Mclntyre responded to "The Ladies," J. W. Glid-
den to "Electric Pumpage," W. S. Hine to "The
Outsider," Judge Turner of Cambridge to "Trouble,
and How to Keep Out of It" and Mr. Peterson to
"Science." Impromptu addresses were also made by
W. E. McCulIough, W. J. Ferris and D. Davis.

Members in Attendance.

The members of the association in attendance at
the sessions of the convention were as follows:
W. A. Peters, Abingdon, 111. ; E. B. Hillman, Barry,

Warsaw and Wyoming; W. E. McCulIough, BearoV
town; W. E. Steinweuell, Belleville; W. j. Day, le-
nient; C. F. Snyder. Blooinington; C. M. Turner Caru-
briage; Eugene Smith and Ira E. Price, Canton;' F. M.
Sinsabaugh, Carrollton; W. B. McKinley and F. \\
Bedard, champaign; J. D. Gerlach, Chester; Louis A.
Ferguson, Chicago Edison and Commonwealth Electric
companies, Chicago; W. G. Caldwell, Chicago Heights;
J. S. Daily, Chillicothe; W. A. Bixby, Decatur; John W.
Glidden, De Kalb; Ed. P. Maxwell, Dixon; Charles A.
Vallette; C. L. Gerould and F. C. Duncan. Galesburg;
S. J. Le Fever, Gibson; Frank J. Baker, Highland Park;
George D. Rosenthal, J. H. Kinealy and A. S. Lang-
dorr, Jerseyville; John R. H. Stales', Joliet; Xenophon
Caverno, Kewanee; D. Davis, Litchfield; S. S. Davis
and E. E. Sharpe, Moline; Robert Ferris, Monmouth;
H. S. Green, Morrison; C. H. Langford, Paxton; R. S.
Wallace and F. W. Little, Peoria; B. H. Abbott. Peters-
burg; J. A. Carothers and Fred L. Lucas, Pontiac; H. E.
Chubbuck and H. O. Channon. CJuiney, E. P. McClure,
Rushville; A. V. Schroeder, Springfield; A. K. Stiles.
Streator; John H. Baker, Sullivan; J. N. c. Shumway,
Taylorville; Harry J. Frith, Watseka; H. A. Foster,
Fairbury; F. M. Miller. Lincoln.

Canadian Power Development at
Niagara.

The Canadian Niagara Power company has
awarded the contract for the construction of the
new tunnel on the Canadian side at Niagara to

A. C. Douglass, the price to be over half a million
dollars. Mr. Douglass is a tunnel builder of ex-
tended experience. He was connected with the con-

struction of the original tunnel on the American side

and only recently he completed the extension to this

tunnel, made necessary by the construction of the
second wheel-pit. The recent contract entered into

by Mr. Douglass and the Canadian Niagara Power
company calls for the completion of the Canadian
tunnel by January 1, 1903. The length of this new-

power tunnel will be about 2,200 feet. It will extend
from the head of Cedar Island to the gorge, the
outlet to be just below the Horseshoe Fall. In size

the tunnel will be siightly larger than the tunnel

of the Niagara Falls Power company, but as it

will be about 5,000 feet shorter, the cost will not

be so great. The shaft toward the wheel-pit end of

the tunnel has been sunk. It is 185 feet deep, 16 feet

long and 10 feet wide. The new tunnel will be lined

with brick throughout, the nature of the rock through
which it will pass being about identical with the
limestone formation through which the tunnel of

the Niagara Falls Power company was constructed.

Trolley Pageant in Cincinnati.

It is said that the street pageant at Cincinnati on
Wednesday evening, September 25th (a portion of
the fall festival;, has never been equaled. Nearly
all the floats were lighted with incandescent lights

from trolleys on the street-car wires. Many of them
were made up on flat cars which were fitted out
for the purpose. The principal features were the
dragon, over 100 feet long; the Rex palace, Cinder-
ella, Rainbow, Aladdin, with a score or more of
others all brilliantly lighted. The dragon was espe-

cially hideous, but with the great number of lights

reflecting from his variegated colors he presented a

spectacle not often seen. The electrical float con-
sisted of a revolving ball, nine and a half feet in

diameter, fitted out with 1,200 incandescent lights,

the whole mounted on a flat car. Its revolutions

confused the individual lights in such a manner as
to give it a peculiarly weird appearance. The lights

were turned out along the streets, so that the full

effect of the lights on the floats was secured. It

is said to be the first successful trolley pageant
and was certainly new to the Queen City.

Mr. Yerkes Pays his Respects to the

Ganz System.

In a letter to the London Times, published on
September 28th, Mr. Charles T. Yerkes denies the

claims that have been made on behalf of the Ganz
polyphase system of electric traction by the pro-

moters of the Metropolitan railway. He says that

after his recent investigation of the Ganz system at

Budapest he finds that the system is unsuited for

the results desired of it in London. The Metropoli-

tan company, however, still favors the system, against

the opinion of Mr. Yerkes and the desire of the

other District railway people.

The Newmarket and Exeter Street Railway com-
pany has been incorporated at Concord, N. H., with
a capital stock of $75,000. Wallace D. Lovell of
Newton, Mass., can be addressed.
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American Electrotherapeutic Associa-
tion.

The eleventh annual meeting of the American
Electrotherapeutic association \>as held in Buffalo,

N. Y., at the armory of the Seventy-fourth Regi-

ment on September 24th, 25th and 26th. It was one

of the largest and most successful conventions ever

held by the association in point of attendance :in<l

in the practical and scientific excellence of the papers

presented. The welcoming address of Conrad Diclil,

the mayor of Buffalo, was cordial and was rcsp led

to by the Nestor of the association, Dr. Robert

Newman of New York city, in well-chosen language.

The scholarly address of the president of the

sociation, Dr. Ernest Wcndc of Buffalo, covering the

history of electrotherapeutic effort, and marking out

the path to be followed in future work, was ap-

preciated by the convention, emphasizing, as it did,

not only the value of electricity in the treatment of

diseased conditions that can be successfully com-

Prcsii

I , Dr.

Browcr, 111-
; second

dent, Dr. C. II. Livingston, Jam town, X. Y. ; treas-

urer, Dr. R. J. Nunn, Savannah, Ga. ; secretary, Dr.

burg, I'm.

Holly System of Direct and Exhaust-
steam Heating.

The Holly system of direct and exhaust steam
distribution in cities and vjllages for heating and
power is in operation in 176 plants at the pi

time. 'I 1m system 1- in ailed by the American
trict Steam company of Lockport, X. Y. This com-
pany plans and installs the system with il

engineers and skilled workmen, who have become
qualified for the work through years of experience
with the company. In installing the system special
attention is paid to accurate grading of the mains and
the use of only strictly wrought-iron line pipe of
full weight and ample capacity. A specially per-

HJ-LY SYSTEM O^ D.RtiCl' AND E TEAM HEATING.—GENERAL CONSTRUCTION DETAILS.

baled in no other way, but also alluding to the grow-
ing recognition of its value on the part of the general

medical profession. "It is no longer possible for

the physician or surgeon to obtain a thoiough edu-

cation at any medical school in the country without

such a school putting its graduates through a mod-
ern electromedical education ; and so well do the

polyclinics and post-graduate schools of this country

recognize this fact in medicine that those abreast

of the times are establishing and endowing chairs

of electrotherapeusis, in order that those physicians

already graduated can avail themselves of an op-

portunity for acquiring such an education not ob-

tainable at the time of their graduation. If this

society, parent of all such associations of such char-

acter and equal standing the world over, has ac-

complished any one thing of value since its birth, be-

sides the establishment upon correct lines of electro-

therapeutic endeavor the value of the current in

the treatment of disease, it surely has effected one

needed thing for suffering humanity, in compelling,

by the influence of its success, those authorities who
have to do with the direction of medical education

in this country to recognize the necessity for the

establishment and endowment of such chairs in

every leading medical institution in the country. It

is no longer possible for the claims of electro-

therapeusis to be ignored by patient or physician,

since the people of this country are intelligent enough

to discriminate for themselves in demanding from

the physician not only the use of the current in their

illnesses but also an intelligent application of the

same. Knowledge leading to such intelligent appli-

cation can only be gained by consensus of opinion

in agreement and experience as such societies as

ours so thoroughly establish."'

The sessions of the association were held daily

from 9 a. m. to I p. m. On the evening of the 25th,

in the New York state building on the exposition

grounds, Mr. Henry Rustin, the operating electrical

engineer of the exposition, gave an interesting lec-

ture upon the method adopted for lighting and con-

trolling the illumination of the exposition grounds

and buildings. The lecturer was listened to with the

closest attention by the large gathering of electro-

therapeutists present, many of whom asked per-

tinent questions, which were clearly answered. Mr.

Rustin was tendered a vote of thanks.

Among the papers presented were the following-

named : "Ozone in Tuberculosis," by Dr. J. D. Gib-

son, Birmingham, Ala. ; "Rectal Stricture Treated

by Electrolysis," Dr. Walter H. White, Boston,

Mass.; "The Value of the Alternating Current in

Rectal Diseases," Dr. Margaret A. Cleaves, New
York city ; "Electricity in Some Forms of Deafness,"

Dr. Maurice P. Pilgrim, Boston, Mass. ; "Why I

Use Electricity in General Practice" (with stcrcop-

ticon views), Dr. A. W. Bayliss, Buffalo, N. Y.

;

"On the Modus Operandi of Intcrpolar Currents as

Therapeutic Agents, with Special Reference to the

Static Machine," Dr. L. F. Wilson, Montreal, Can-

ada.

New apparatus was shown, examined and dis-

cussed, while several papers not named, relating to

the treatment of diseased conditions by the static,

voltaic and induced current, were presented. The
following-named physicians were elected as officers

fected packingless device is employed to take care of

expansion and contraction. Sweep-angle fittings, ec-

centric crosses and positive methods of anchorage
are used and the round wooden casings are of thor-

oughly seasoned wood, tin-lined and with a four-

inch shell.

The mains arc run in single lines of pipe and are
under drained. Service pipes are only taken from
fixed points in the street mains and always from the
top of the mains, except where it is necessary to drip

them. Water of condensation is used by employing
economizing coils and meters are used as the basis for

charging for steam. The general construction of a

street main is shown in the accompanying illustra-

tion. Investment in the district steam-heating plants

is regarded as very profitable by the manufacturer,
many of whose customers are central-station com-
panies.

The American District Steam company has an
exhibit at the north end of the Machinery and
Transportation building at the Pan-American Ex-
position, where the devices used in the construction

of its underground steam-heating system are on ex-
hibition. The company extends a cordial invita-

tion to all persons interested in the subject to call

at its exhibit. The company has recently completed
a large mill at North Tonawanda, N. Y., for the

manufacture of steam-pipe casing, which was found
necessary owing to the growing condition of the
company's business. A large number of orders for

the installation of steam-heating plants are now- on
hand, and additions to plants already installed are
being made.

Lundell Motor and House Pump.
Modern high buildings present the necessity of

providing an adequate water service on the roof
and upper floors far above the reach of the ordinary
street pressure. Experience shows that an electric

The Copper Situation.

tly overcapitalized companies imph

lied by an
play of demand and supply

:th. '1 hat is wha
ancc in the

:

years ago to the ound
was justified then
demand the world over, the production, in the :

uly very si

ppcr-mining
condition of affairs readily uni
is considered that there is hardly .

ppcr 01 any consequence in tl

who cannot market the metal at a
pound, and that a good many of them
ends meet at eight cents a pound.
The first sign of trouble came when the financial

industrial crisis in Germany began to f

in the rapidly expanding requirements of that
try. the greatest consumer of copper after the '

States. Our exports, which amounted
gross tons of copper in the first half of 1000. di

69,335 ions during the second half, and '

j tons during the first six mouths
current year. In the meantime our production had
remained stationary, being 13

ing the first half of I900 luring
cond half, and 1

: during the
six months of 1001. At the same time our ill

increased considerably.
The question before the metal trade is whether

the leading interests have the desire to sustain prices,
and whether they possess the power to do so single-
handed or united. The passing of the extr-
dend of the Amalgamated Copper stock indicates
that the directors find it necessary to husband their
resources, and it is not interpreted as meaning that
they pi ustain the market for the metal—

a

course which they are credited with ample ability to

Il seems more doubtful whether any aereement
can he reached to cut down productions to the limits
"f current world's requirements.

Tt is quite evident that the price of copper in this
country has been artificial for many months—a fact
which is demonstrated by the lower range of values
in Europe, wl made it profitable for Ameri-
can merchants to import repeatedly European
at a profit. It mav he maintained at tl

pure force of unlimited capital for a considerable
time to come, but no consumer will purchase beyond
his immediate requirements until the situation has
cleared, either by a sharp drop in the price or by
a very notable expansion in the consumption of the
metal, which does not look promising, so far at

least as Europe is concerned.

LUNDBLL MOTOR AM HOUSE PUMP

motor attached to a pump is one of the best solu-
tions "I" this problem. Lhc motor and pump
placed in the cellar and the water is piped to a
pressure lank, which is supplied with a regulator
for throwing the motor into 01 . ral >ften as

desired. The accompanying illustration shows a

Lundell motor direct juimby
screw pump. The motor, which is manufactured
by the Spraguc Electric company of New York city,

is of the round type and enclosed. The field frame
is of steel casting, made in two similar parts, each
pari earn "'." One ;

I be field coil is 3

eeil, energi ing both pole piece-. The commutator
bars are of hard die-drawn copper. The armature
cores are laminated and of the slottcd-drum type.

Radial carbon brushes are used and arc accessible

by side doors. The bearings are of the self

and self-aligning type. High efficiency, great

bility and compactness arc the characteristics that
are said to make the Lundell motor particularly

desirable for this class of work.

Central-station Combination in Phila-
delphia.

By the absorption of the Kensington Electric Light
company by the Philadelphia Electric company prac-
tically all the central-station electric-lighting plants

in Philadelphia are now under one control. It is

stated that almost the entire stock of the Kensington
company has been acquired by the Philadelphia

1
any. The resignations of the directors of the old

company were placed in the hands of the new own-
ers and the following-named gentlemen were c'

as directors: Joseph P.. McCall, A. J. DcOvmp. W.
H. Johnson. W. P. Conover and

J. Morton Fulz.

iations for the purchase

of the Kens mpany have
been ime.

crablc time. As both com|
i the entii

li.m of the city, the
:

i the newly acquired plant

he shut down and current

he -

Lclphia com;

The Kensington company had
lid-in capi:..

000 and supplied cun
currcnt arc lights current arc

lights and to.ooo inc lights.

Telegraphs In Lower California.

Lower California, although a she from
Southern California, has hitherto

telegraph communication with thai

luntry, and with othei

but the deficiency is shortly
Mexican government has ordered .

a telegraph

terminus of the Sonora rail

from which point lines are to be imme
to all the principal cities and (

Dyer and
lace Light and Power coir.

shone County. Idaho, with a c
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DEVELOPMENT OF THE TELEPHONE FIELD.
Ohio Telephone Notes.

The telephone war at Hamilton has assumed a
• very interesting" phase, and the outcome is antici-

pated with considerable interest, not only by the

companies interested, but by the people of that city,

some of whom are going about armed for the fray.

Some days ago John Kilgour, president of the City

and Suburban Telephone and Telegraph association,

appeared before the Board of Control of Hamilton
and asked for an extension of rights granted by his

franchise. He submitted a blue-print of the streets

and location of poles and the right was granted him
Work was begun Sunday night, and poles were
erected on Prospect Hill, a residence section of the

city, as the people believe, to prevent any rival

company from putting in a line. The police depart-

ment ordered work stopped, and all but one gang of

workmen desisted. These men were arrested and
afterward released on bond. Citizens cut down
man}- of the poles on the Hill and later an injunc-

tion was granted, preventing further construction.

The remainder of the poles have been ordered re-

moved, and the action granting the company an
extension of rights has been rescinded. J. J. Mc-
Makin, local manager of the company, now asserts

that there will be improvements costing $10,000 made
and that the capacity will be increased to 500. Lead
cables will be put in where they are needed, about
one mile and a half in all. The order to remove
poles already up, he says, will be resisted, as the
company had been given the right to erect them.
The Hughes, Hamilton and Monroe Telephone com-
pany has made application to the Board of Control
to extend its system by erecting lines on several

streets which the}' do not reach now. The applica-

tion will likely be granted.
The State Board of Appraisers claim to have

discovered about 25 telephone companies in the
slate that have not reported for taxation for several

years, some of them -as long ago as five years. Sev-
eral of these have already been placed on the tax
duplicate, and the entire amount for five years back
will be collected, and besides .a fine of 50 per cent,

of this amount will be assessed against them for

not reporting according to law. Up to this time 175
companies have reported for taxation.

Dispatches from Shelby state that the Bell Tele-
phone company, which is" constructing a line from
Pittsburg to Chicago, has given the farmers of that

section the impression that it was an Independent
line, and in that way secured consents for its con-
struction across their farms. The farmers have
found out the deception, however, and are now en-
deavoring to make trouble for the company which
violated their confidence.

It is said to be quite probable that neither the

Gameweli nor the Municipal Signal company will

secure the contract for furnishing the fire-alarm,

telegraph and telephone system in Cleveland. The
plan now is to have specifications drawn up and
again ask for bids. Heretofore the bidders have
been allowed to make their own plans and specifi-

cations, and it is believed they ask too much for the
system.

State Auditor Guilbert announces that the tele-

phone valuations for taxation will amount to nearly

$2,000,000 more than they did last year.

The Zanesville Telephone and Telegraph company
has its exchange at Zanesville almost completed,
with a capacity of 1,200 instruments. The exchanges
at some smaller points are also well along.

The Alliance exchange. of the Stark County Tele-
phone company will be ready for operation within a

few days. It will open with about 400 instruments
in use.

The Home Telephone company of Dayton has con-
tracts made for 2,500 instruments. Real estate has
been purchased in the business portion of the city

and a telephone building will be erected, especially

fitted for the work.
The Mansfield Telephone company will start busi-

ness with r,20o instruments, with 600 additional on
f2rm and village lines. It is thought- the plant will

be ready in a short time. 0. M. C.

Telephone News from the Northwest.
The Bell Telephone company of Manitoba is ex-

tending its wires southward and will soon connect
with the Northwestern Telephone Exchange com-
pany at Nechc, X. D.

1 Tville (S. D.) Telephone company is

• improvements to its system.

'•phone line has been completed between Ros-
. linn.

has directed the

er of the Spokane and British Columbia
keep open all offices

.

' begun work

The police of Living

lephone corn-

solution con-

The company

iped down by the

t& by the

a -ly.

Representatives of rural telephone lines at York-
town, Page, Center, Shambaugh, Bethesda and Hep-
burn, Iowa, met at Clarinda, Iowa, recently and
consolidated their interests into one company. A
switchboard will be purchased and a location for a
central office determined upon. The lines cover the
entire eastern portion of Page County. The inten-

tion is to extend the lines to cover the entire county.
The Greene and Western Telephone company of

Britt, Iowa, has increased its capital stock to $150,-
000.

The manager of the Rocky Mountain Bell Tele-
phone company at Butte, Mont., has again been ar-

rested for violating the city ordinances in failing

to pay the license of JS cents imposed on each instru-

ment in use in the city. The company resists on
the claim that the tax is illegal. R.

Southern Telephone Notes.

The Cumberland Telephone and Telegraph com-
pany's agent at Chattanooga, Tenn., announces that
the long-discance line to Atlanta, Ga., will soon he
opened. An improved switchboard, it is stated, will
be put in by the company in Chattanooga.
John W. Kirby of Marion, N. C, has purchased

the Statesville (N. C.) telephone exchange. Ex-
tensive improvements arc contemplated.
The long-distance telephone line that is being

constructed by the Bell Telephone company between
Asheville, N. C, and Spartanburg, S. C., is nearing
completion.
James S. Warren, general manager of the Mem-

phis Telephone company and the representative 01
the Independent system, denies the rumor that this,

company is to be absorbed by the Cumberland com-
pany.
The Bell Telephone company has been granted

a permit to erect its new annex to the Atlanta (Ga.)
exchange. The estimated cost is $30,000.

The Richmond (Va.) Telephone company is mak-
ing extensive improvements in its equipment. The
apparatus for a central-battery system has been pur-
chased from the Kellogg company of Chicago. To
meet this competition the Bell Telephone company
will probably construct a new plant, putting wires in

the central part of the city underground and placing

a modern common-battery switchboard in the cen-
tral office. L.

Telephone, Telegraph and Cable Com-
pany Sold.

It is announced that Charles W. Morse of New
York has exercised the option he held on more
than two-thirds of the capital stock of the Tele-

phone, Telegraph and Cable Company of America
at 50 per cent, of the amount paid in and has

thereby obtained control of the company. The
books of the company have been examined by ex-

perts, and the reports to Mr. Morse are said to

have been satisfactory. The assertion is made by
Judge J. M. Thomas, president of the company,
that important developments in the system will soon

follow the change of ownership. It is under-

stood to. be the purpose of Mr. Morse to institute

an extensive Independent telephone system in New
York city. Another plan is for the construction of

a line between Boston and New York and the estab-

lishment of an exchange in Boston with a capacity

of 15,000 subscribers and one in New York with a

capacity of 20,000 subscribers. This movement in

telephone properties will prove of great interest in

the West, where the Independent telephone com-
panies have long been desirous of seeing effective

opposition to the old companies in New York and
Boston.

TELEPHONE MEN.
John B. Lang has accepted the position of mana-

ger of the Newark Telephone company at Newark,
Ohio. Mr. Lang was formerly employed as an erect-

ing expert by some of the larger telephone-manu-
facturing companies of Chicago.

Walter Abbott has resigned the position of treas-

urer of the Erie Telegraph and Telephone company,
but still retains his position in the directorate of the

subsidiary companies. John Balch has been ap-

poinled as Mr. Abbott's successor.

C. B. Forrest, who has been the manager of the

Gallipolis (Ohio) Telephone company since ii be-

gan operation, has tendered his resignation, to take

effect October 1st. .Mr. Forrest has beer chosen

manager of the Kanawha Telephone company of

Charleston, \V. \ a., and will take up his duties there

al our-. Hi. successor at Gallipolis is T. E. Hoke
of Bryan, Ohio.

S. 1'. Grace, lately an engineer for the Erie 1 eji

graph and Telephone company, is now the superin-

tendent of the Bcaumonl (Texas) Telephone coin-

Grace ha: been employed < electrical

engineer of the Detroit and New State Telephoni
engineer of the People^! Telephoni

1 lean and superintendent ol

iouthwestcrn Telephone and
:graph company.

Telephone Rates in Chicago.
John M. Glenn, secretary of the Illinois Manufac-

turers' association, on September 28th made a formal
demand on the Chicago Telephone company to the
effect that it shall not charge more than $125 a year
for unlimited telephone service. This action is said

to be preliminary to litigation that will be instituted

if the telephone company insists on payment ac-

cording to the terms of the "special-service" contract

which the Manufacturers' association says is not in

accordance with the rights as to rates granted the
company under its franchise. In the letter to the
telephone company Mr. Glenn cites the provisions
of the franchise, which put the yearly rental at

$125, and farther, on he says:

Inasmuch as by the terms of sztid pretended "spe-
cial-service contract" the rental therein provided
is payable quarterly in advance, and the next
quarterly payment in advance will, according to the
terms of said pretended "special-service contract,"
accrue on October 1, Igoi, and, inasmuch as this
association has always had, since pretended "specil-
service contract" was signed, and still has its offices
and places of business in the Marquette building,
204 Dearborn street, Chicago, which is within said
prescribed territory, and, inasmuch as this associa-
tion is desirous of retaining and continuing said
"telephone-exchange service," but is advised by coun-
sel that you are not legally entitled to demand or
exact from it rental in excess of $125 per annum
for said "telephone-exchange service," payable in
quarterly installments of $31.25, we beg to tender
to, and hereby do tender to you^. said $31.25
to pay for the quarter year,, beginning on
October I, 1901, and make such tender . upon the
express condition that you will continue to supply
us said telephone-exchange service as you are now
and for some time heretofore have been supplying

.
it to us in accordance with the terms and provisions
of said pretended "special-service contract," but at
the rate of not to exceed $125 per annum. We
hereby agree to pay said sum of $125 per annum to
you quarterly at the times and in the manner speci-

fied in said pretended "special-service contract" so
long as said pretended "special-service contract" re-
mains in force, or so long as the amount that you
shall be entitled to charge us for such telephone-
exchange service shall not be otherwise changed by
law or other proceeding. We ask for your imme-
diate answer.

This proceeding, if it succeeds, will mean a re-

duction of $50 a year to several thousand subscribers.

The litigation for the association will be conducted
by Levy Mayer and Judge Moran. It is said that

the papers are all ready to be filed.

Earnings of the Erie Telephone Com-
pany.

The audit company which has been engaged in

examining the- accounts of the Erie Telephone sub-

sidiary companies has submitted to the new manage-
ment preliminary reports of its work. Based upon
these reports, dividends were declared and paid to .

the stockholders of the Cleveland (four per cent.),

Northwestern (six per cent.), and Southwestern
(six per cent.) companies for the year 1900. The
total dividends declared and paid in the three com-
panies mentioned were $825,000 and previously in

1900 there was paid in dividends by the Wisconsin
and Michigan companies $460,000, making total divi-

dends declared and paid in 1900 of $1,285,000. Of
this amount it is said that the American Telephone

and Telegraph company and other minority stock-

holders received $230,449. The Erie Telegraph and
Telephone company received $1,054,551. The undi-

vided surplus for the year in the treasuries of the

subsidiary companies is estimated at $300,000, and
of this amount the Erie Telegraph and Telephone

company is entitled to $240,000. This amount, added

to the sums already received by the Erie company,

will make its proportion of the earnings of the

companies named for the year 1900, $1,294,551. The
fixed charges and expenses of the company are

placed at $650,000, leaving as net earnings for the

year $644,551, or 6.44 per cent, upon the $10,000,000

capital slock. It is estimated that the gross earn-

ings of the Erie company for 1901 will show an in-

crease of at least $1,000,000 over 1900.

Proposed Telephone Line in Greece.

United States Consul Jackson, writing from Pal-
ras, Greece, under dale of August 23d, reports that

there is under serious consideration the construc-
tion of n telephone line between Patras and Athens.
While the project has so far taken no definite form,

ih<- business done between these two points will un-

doubtedly justify the undertaking. The amount of

material necci ary for the equipment of such a line

will be sufficiently large to merit the close consid-

eration of American manufacturers,
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GENERAL TELEPHONE NEWS.
The suburban exchanges of the Chicago Tele-

phone company at South Chicago, 1 n and

Joliel arc fast ncaring completion.

The work of construction on the underground
lines oi the Beaumont (Texas) Telephone company
has been begun. About seven miles of cable will be

laid.

The Home Telephone company of New Ubany,
Ind.. has purchased the system at Scllcrsburg

Eureka Toll Desk Switchboard.
The accompanying illustratii f ihc

witchboards manufactun
..itch-

is a toll-line and chief board and
lipped with the compan;
which is said Wind

in tin- Indcpendcnl field. The
with the Eureka No. 4 tubular drop.

are made on hard rubber of thickness suffii

any strain that mi ilaccd upon a switch-

EUREKA TOLL DESK SWITCHBOARD.

vhich has over 1Scllcrsburg Telephone company,
subscribers.

The first cable for the telephone line between Brus-
sels and London was laid on September 27th. The
distance between the cities is 250 miles, 56 of which
is under water. It is estimated that the cost of the

construction of the line will be $180,000.

The Fall River (Mass.) Automatic Telephone
company has commenced operating its exchange with

a portion of its subscribers connected up. It is

asserted that applications for the automatic service

are coming in freely and that satisfactory service

is given.

A. S. Hibbard, general manager of the Chicago
Telephone company, asserts that at the present time
applications for telephones arc being received at

the rate of 100 a day and that the underground de-

partment is laying on an average of a mile of cable

in various parts of the city every day.

It is reported that a German firm has applied to

the Russian minister of finance for a concession of a
telephone system to extend from St. Petersburg to

Warsaw. The concession, if granted, will extend

over 35 years, and the Russian government will re-

ceive 20 per cent, of the profits each year.

Three hundred linemen, repair men and foremen
employed by the Chicago Telephone company struck

on October ist because the company refused to grant

an increase in their wages of 2; cents a day. Rep-

resentatives of the company assert that the strike will

not interfere with the service. The strikers say, how-
ever, that within a few day- their absence will be

seriously fell.

Press dispatches from Frankfort, lnd.. slate that
1 telephone deal was recently consummated in thai

city which consolidates about 20 co-operative com
panies in Western Indiana a. id Eastern Illinois, eon

trolling nearly 10,000 telephones. The consolida
tion was made under the name of the People's Tele-
phone company. Six miles of trunk line will con-
nect the system with Frankfort, ami .11 thai pine
connection will he made with the wires of the New
Long Distance Telephone companj of [ndianapolis.

Commenting on the statement thai the London mu-
nicipal telephone exchange i- lo give the unlimited

use of a business telephone for £5 a year, tin- New
York Times says: "It is -ate to assume, we think.

thai the maintcnai ij stein will neces
a recourse to taxation. That it will be self-sustain-

ing i-. scarcelj within the ranee of probability. This
raises the question whether the telephone has he-

ci me so much a public necessity that a deficit in its

operating expenses is properly a public chare., to

he assessed against taxable property. In Nev
it certainly is not, and we very much doubl that it is

in London."

board. Like every piece of Eureka apparatus, this

board is handsome in appearance. It is also said

to be durable in construction and simple in operation.

NEW COMPANIES.
The Home Telephone company of Cook, Neb.,

has been incorporated, with a capital stock of $30,000.

Articles of incorporation have been filed by the
Armstrong Telephone Exchange company of Tru-
man. Minn., with a capitalization of $25,000.

The Interurban Telephone company of Madison,
Wis . has filed articles of incorporation, with $200,000
capital stock. It proposes to operate all over the
state of Wisconsin, and the articles provide for ex-
tending outside the state. The incorporators are

A. L. Hutchinson. H. E. Kepler and Charles Scher-
cckcr.

MANUFACTURERS AND DEALERS.
The Electric Appliance comp2ny of Chicago has

a neat catalogue devoted exclusively to tele]

and annunciator system-. It i> complete, with data
on these subjects, and will he sent 'in req ics

Within the last few months the Eureka Electric
company of Chicago has made quite a number of
improvements in its apparatus; particularly is

noticeable in the company's flash-light hoard-, as

well as in its central 1 in- and its new
No. 20 receiver, which is furnished upon all of its

telephones. 'Ibis tine receiver, together with the
pany's No. 1 special transmitter, make- a talking

-el that is claimed to he tineqllalcd. The resistance of
the Eureka transmitter is said to he the I

of any in the Independent field, making it particu-
larly \ desired fi r central-

energy work. 'Ihc company says thai it is

furnishing tclcphot rating

iitral-cnergy

ei make-.

The Kellogg Switchboard and Supply conipai
factory year in il

business. The company entered the field about last

tired from producers in the vicinity
.'h.. a largi

with an id, .phone

It fumisl number of
poles for the Independent pi Jacks >n ami

".I Canton,
ana. Illinois ami the southv.

c ci un-
it was an lit for a telephone

mniiufi nipany to enter heavily upon the
eolc business, Inn the

•; and worked in so well wilh the Iv
company's general business that il lias decided to

me for another year.

A Plea for Greater Simplicity in the
Language of Science.'

Scientific ii iman
speech. Man, in his col

rk all aboul him, is cmbar:
by the want of a vehicle of thot ;

rmit him 10 tell his motfaci
which suddenly crowd upon him when he meets with

tiing alien td

ledge of ti, m of nature has
been undergoing a
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liberal use
Barric has remarked that in this age, the n

science appears to be the only one who has anything
eily one wl

an occupa-
tion which numl great
many persons who have the ability for speaking far
beyond anything worth the saying that

to -ay. X-,- n the arts, ti

which, according to Huxley, have "the
expression so cultivated that their sensual

the spheres." In scien

telegrams, by tl limited
amount of information is con .-_• me-
dium of six-syllabled words. Even v.

:

nrdened with technical terms, it is too
the case that scientific conceptions are conveyed in

a raw and unpalatable form, mere indigestible chunks
of knowledge, as it were, which are apt to pr
mental dyspepsia. Why. I ask. should the standard
English prose of the day l,e a chastened art, and the

great scientific

an unkempt dressing of splendid ideas? The lumi-
nous expositions of Huxley, the occasional irradi-

ating imagery of Tyndall, the manly speech
Conte and of a very few- others, all -

lo emphasize the fact that the literature of scientific

research as a whole is characterized by a Bal

ungainly style, which renders it distasteful to all but
those who have a great hunger for learning.

To criticism of this sort the professional sc

can reply that he addresses himself not to the public

at large, but to those who are themselves engaged
in similar research, and he may be prompted to add
to this the further statement that he cannot pitch
the tone of his teachings so . the unsen-
sitive intelligence of persons who lack a technical
education. Furthermore, he will claim that he can-
not do without the use of the terms to which ob-
jection is made. However, in condemning the need-
less employment of bombastic words
igin, in place of plain English. I do not wish
understood as attacking all technical terms. They
are a necessary evil. Some of them are instruments
of precision invented t scientific

ideas. Old words have ms which
times until them to express new conceptions, and
therefore fresh words are coined. The complaint
lodged against the pom; »

large part of the is that

it is an obstacle to the spread of knowledge.
Let us consider the sul tiled.

In the first place, does the exc - iinical

impede the advancement of science: I think
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by means of which thi

made known. Ruskin, himself a most accural

server of nature, and a , -aid that he
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'id inaccuracy of the sc'u

which is the consequence of their alwaj
write mixed Latin and
ot the one ami the scn>c of the other."

n is ma needed, i: may well be said: that is

and it is also true thai rccful. una.',
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and more desirable in the teaching
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a- Huxley remarks, "varnish the fair f
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rhetorical cosmetics an
on the most com:

-cam hut ar
brightened by warm touches of human::-
and the glow oi bis own court -

"Ihc ncxl
languri

every-day form, to delay thi

by its very
f the argue
hat the whole put

.ruth, which

by an

noranc
what we think w

the lit

If a man

t. Abstract Ol rioer read before !'

the Advancement ot Science at Den*



226 WESTERN ELECTRICIAN October 5, 1901

a thing really is he can say so, describing it, for

example, as being black or white; if he does not

know, he masks his ignorance by stating in a few

Greek or Latin terms that it partakes of the general

quality of grayness. Writers get into the habit of

using words that they do not clearly understand

themselves, and which, as a consequence, must fail

in conveying an exact meaning to their readers.

Many persons who possess only the smattering of

a subject are apt to splash all over it with words of

learned sound which are more quickly acquired, of

course, than the reality of knowledge. Huxley said

that if a man does really know his subject "he will

be able to speak of it in an easy language and with

the completeness of conviction with which he talks

of an ordinary every-day matter. If he does not, he

will be afraid to wander beyond the limits of the

technical phraseology which he has got up." It

any scientific writer should complain that simplicity

of speech is impracticable in dealing with essentially

technical subjects, I refer him to the course of lec-

tures delivered by Huxley to workingmen, lectures

which conveyed original investigations of the greatest

importance in language, which was as easily under-

stood bv his audience as it was accurate when re-

garded "from a purely professional standpoint.

Science has been well defined as "organized com-

mon sense ;" let us then express its findings in some-

thing better than a mere jargon of speech, and avoid

that" stupidity which Samuel Johnson, himself^ an

arch sinner in this respect, has fitly described as "the

immense pomposity of sesquipedalian verbiage."

Efforts to Save the Guttapercha Tree.

Consul Atwell of Roubaix writes that the scien-

tists in France are now engaged upon the problem

of acclimatizing the Isonandra gutta, the tree which

produces guttapercha, indispensable to the construc-

tion of submarine cables. It seems that no other

product known at present replaces the guttapercha

found in the forests of the Malay peninsula and in

certain districts in Malacca. Inferior qualities have

not the requisite durability for submarine use. The
plantations in the above-mentioned districts have

been so ruinously exploited by the natives, who up-

root full-grown trees and cut young plants before

they come to maturity, that it is feared there will

be a shortage in the suoply of this quality of gutta-

percha in the course of 15 years, unless means are

taken to protect the forests or to propagate the plants

elsewhere.
The following figures will give some idea of the

rapid increase in the export of the gum : In 1845

Europe imported only 9,000 kilograms (19,841

pounds) of guttapercha ; in 1857. when the Singapore

supplv was exhausted, the Malav Archipelago ex-

ported more than 240,000 kilograms (529,104

pounds) ; in 1879, Sumatran exportations exceeded

I3=.ooo kilograms (299.621 pounds), and Borneo ex-

ported 1,300.000 kilograms (2,863,900 pounds). In

order to attain these figures, it is estimated that the

natives must have sacrificed more than 5,000,000

trees.

Expeditions sent out by France, England and

Holiqnd to discover the botanical origin of the

precious gum, and to increase its oroduction. have

reached the same conclusion. As it is almost im-

possible to find a full-trrown guttapercha-producing

tree, the situation will be extremelv grave if urgent

measures are not taken. The British government has

posted placards for the protection of the trees,

w

;th no

Holland h?s nlanted trees, hut in insufficient

number and of inferior soecies. Productive snecies

h.2ve. however, been found in th» Malav forests, ex-

tending hetween the rivers of Pahamr. Pat=ni and

Thev have been transnlanted into "Reunion

?nd Mad->ea='-ar. and if they thrive there will he 1»ss

dantrer of a dearth in the supply of gum required for

submarine cables.

Receiverfor Woods Motor Vehicle Com-
pany.

H. Whitney has been appointed receiver of

the V. r Vehicle company of Chicago by

Judge Kohlsaat of the United States District Court.

d on the application of one of the

stockholders of the company and qualified

;ng a bond of $100,000. It is said to be the

mizc the company. "The business

no reason why it should not

uc," said Attorney Smith, according to the

ern's assets are $250,-

hile the liabilities will no; exceed ?t20.ooo.
- careful management it can be made a paying

For that reason a -
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have no complaints to

While ai '

" : nging
an he shown

The I under

others ar

American Electrical Engineering Seen
Through British Spectacles.'

The Congress of the American Institute of Elec-
trical Engineers held in New York last month was
highly successful. The Institute had invited elec-
trical engineers from all countries to attend, and it

is a matter for regret that, owing to the prearranged
visit to Germany and the Glasgow Congress, official

delegates were not sent by this country, as the
friendly feeling existing between the two countries'
engineers would, no doubt, have been materially
increased. While France sent an official deputation,
there were only seven Englishmen .present ; and, as
there were not many visitors from other European
countries either, the meeting was hardly as inter-

national as it might have been. The hospitality and
kindness of the American Institute to its guests,
however, was beyond all praise, the greatest possible
courtesy being shown in the arrangements, both on
the trips of inspection and on the more social gather-
ings.

The trip included a visit to the principal existing
supply stations in New York and the two new
power houses in course of erection, to the Crocker-
Wheeler works at Ampere, the New York Telephone
company's exchange at Eighteenth street and Irving-

place, to the General Electric works at Schenectad}',
the power stations at Niagara Falls and their
distributing stations, and the electrical exhibition at

the Pan-American exhibition, making a most inter-

esting and also instructive tour.

The following notes on American electrical-engi-

neering practice, as seen from an English point of
view,- have suggested themselves to the writer.
When comparing the state of electrical engineering
in England and the United States, it is necessary
to look at the causes of difference in the practice
of the two countries. Probably the most important
is the difference in the governmental regulations.
In America engineers have been given a practically

free hand, and an indiscriminate advance has taken
place, although, without doubt, a great deal of slip-

shod work has been done. As this has not been
allowed in England, the advance, though slower, is

perhaps in some cases on firmer lines. Secondly,
the relation between labor and fuel, which has ne-
cessitated extreme attention being paid to labor-
saving machinery in the United States, has in this

country rather caused the absolute efficiency of the
plant to be the first consideration. Again, England
has a free trade, and thereby the advantage of being
able to buy all that is best abroad, while the .heavy
import duties of foreign countries have prohibited
the purchase of our best ideas by our competitors.

Great outcry is often made that English methods
and advance have been hampered by the govern-
mental methods of our country, but the question
whether such guiding is good on the whole, or in

part, is certainly not without supporting arguments.
While, on the one hand, it is due to this influence

that there are not in England to-day schemes of
such magnitude as there are to be seen in the United
States already at work or in course of construction,
it is also true that but for the fatherly interest dis-

played by our Legislature, the schemes in England
would not have reached the state of finish and safety
that they can to-day boast of.

Making more special comparison between the New-
York and London electricity supply stations, there
are many noteworthy divergences of method. Coal
in New York can be obtained at the wharves small,
but very clean and free from dust, at from 4s. to 6s.

per ton, whereas labor has to be paid for at nearly
double the rate current in London, the result being
that the absolute efficiency of the power obtained
from the coal is not such an important question as
making the whole station automatic. The higher
speed engines ill use in our modern practice are not
to be seen, and though as high a steam pressure as
200 pounds to the square inch is in use, compound
engines only are adopted, making the machinery
appear very large for the power generated, while
saving the greater complexity. The beautiful sys-

tems of control and labor-saving schemes are per-

haps the greatest advances to be seen in the United
States ; the arrangement of pneumatic and motor con-
trol for switches, so that the whole huge system of
high-tension machinery can be regulated by one man
without moving is an object-lesson in labor econ-
omy. Even the governors of the engines themselves
are controlled by a motor actuated from the switch-
board in large plants, where the saving of work for

the engine driver soon pays for the extra installa-

tion. It may be open to question, on the other hand,
how far it is wise to make such a station controlled

ill in comparison to the plant ris

ilurc of one man can then bring with it most
'is. and the breaking of one link

11: in may entirely UDsel the satisfactory
i ation. f if course, the prob-

handling has been dealt with very fully

in England, yet (he most efficient classes of coal,

when fr been paid to London, do nol favor

where flu- fuel is absolutely not
touched except by machinery, so thai the difference
in practice in (he two countries is really only one of

divcrgct than engineering skill.

In connection with the fuel question, it is of in-

that the combini tion and
not yet appear to have been

1. An a-riclo in the QRfricinn of Sei
written by oni engineers wlio

attende of the Amei man In-
stitute 'A Electrical Engineer! in At

tried, although the question of the disposal of refuse
is no less a difficulty than on our side of the Atlantic.
No doubt this is due to the extra cost of labor ne-
cessitated by the greater amount of handling of this
class of fuel.

The problem of continuous versus alternating sup-
ply seems no nearer solution than last year, when
such diverse opinions were expressed at Paris. If
there is a tendency at all in America it is perhaps
to transmit power universally with three-phase cur-
rent, stepping down with stationary transformers
and the converting to continuous current with ro-
tanes. The present English practice in the matter
of lamp voltage has not been followed at all, the
sLandard lamp pressure being about no. This ap-
pears rather curious, as, of course, it necessitates a
multiplication of sub-stations; and no apparent rea-
son is given other than the human dislike of change.
It is somewhat curious to find conservatism on such
a subject in the United States. Perhaps it would
be scarcely fair to criticise the methods used in
distribution, as they are due, no doubt, to the vastly
rapid strides in demand, yet we have something
tc be thankful for in that the paternal government
would not tolerate such curious arrangements as a
host of telephone wires, high-tension feeders, a
couple of transformers and tramway trolley wires
all supported on the top of one wooden pole. One
may also see wires which carry high-tension current
lying indiscriminately on the cross-bars, having
dropped off their insulators. It is scarcely won-
derful with this and kindred conditions, that the
supply of electricity is none too certain, and that,
for exantple, twice in one week the supply was
stopped from the Niagara power station, once for
so long as two hours' (and that, by utter contrari-
ness, on "Electrical Day"), due to line faults. A
better state of affairs is, of course, found in New
York city, although even there the Board of Trade
would not always be quite happy.
Reviewing the whole situation, it is open to doubt

whether, on the whole, English engineers need con-
sider themselves behind their American confreres.
Where the *\merican gains in unrestricted advance"
the Englishman possibly has an advantage in thor-
oughness of work, which may eventually give him
the lead; and, as has already been pointed out,
whereas most other countries rigidly refuse any
machinery but their own, in our modern plant may
be seen the best from all nations. The British man-
ufacturer has thus the opportunity of selecting all
that is good in foreign machines, and adding all
the knowledge gained in these islands, so that we
should be able to turn out a class of machinery
which can be excelled by none.
The laws governing the direction of advance are

the same, and no less observable, in the factory than
the power .house. The often quoted advance in labor-
saving machines is clearly due to the high wages,
as in some cases the capital cost would more than
balance the saving of labor at the scale paid in Eng-
land. The movable tools, enabling four or five shap-
ing and drilling machines to work on one casting
at the same time are, perhaps, in more general use
than elsewhere, although, of course, the method is

employed to some extent in England, and more on
the continent. The forming machines for the arma-
ture windings are also rather superior to anything
that was in England till quite recently—possibly even
they are still ahead. A feature of great interest at
the General Electric company's works at Schenec-
tady was the motor-driven 10,000-volt oil switch,
giving a remarkably quick and accurate break.

Traction, in practice, is scarcely in such a superior
state as one would have expected. In New York, for
example, although there is a great deal of slotted con-
duit line, it is curious to note that virtually the same
system is at work as that laid down at Blackpool
some 15 years ago, and which only failed owing
to the extraordinary conditions of tide and sand.
The control, of course, is up to date, but the track-
is nearly identical. Whether it is a case of good
intentions being the paving stones of New York
with the highway authorities, or only another ex-
ample of the extraordinary mixture of up-to-date-
ness with primeval simplicity, it would be hard to
decide, but certainly the road surrounding the track,
and often the track itself, in the heart of New
York city is in such a marvelous state of disrepair
that it is a source of constant wonderment that the
accident wards arc ever with a vacant bed. In fact.
although our tramway equipments are largely based
'.11 American practice, il would be difficult to find a
better system of tramwork in the United Slates than
'hi In- shown in many English towns. A great deal
of inlerurban-tramway work lias been done, esne-
cially in Western America; hut the progressive
spirit has in many cases outstepped caution, and.
though tlic- power is supplied by water, often the
schemes have proved by no means financially sound,
ainl would not have appealed to the British investor.

The contracl for the electrical equipment of the
Greal Northern and City railway of London has
In in awarded to the British Thomson-Houston com-
pany. Thirty-six cars arc to be equipped with mo-
tors. In a train of seven cars the two end cars
and tin- center one will be provided with motors
and these three motor cars will be operated as a

unit. Tl»' plant ai the generating station
will include four vertical cross compound condens-

each direel connected to an 800-lcilowatt
'H'rainr. which 1 a 14 poles and is designed I"

!: ai in. load and 575 volts at full load.
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Notes on Modern Electric-railway
Practice. 1

\u;i:i;r 11. Armstrong.

During tlii; last few years electric-traction work

has been passing through a transition period, out-

ing tlie restricted limits of city surface traffic

ind encroaching upon a class of work hitherto ac-

complished with the steam locomotive. The broad-

ening of the electric-traction field has necessitated

considerable development in the motive power, and

the transmission and connection of electrical en-

ergy, and it is the purpose of this paper to review

briefly some "t the more important problems in

electrical traction now in course of installation or

under serious discussion.

The first case to be considered is the small city

railway, where 500-volt, direct-current generation

and distribution amply suffices. As the system

grows and the demand for suburban service in-

creases, it becomes necessary to install either a

large amount of feeder copper, a booster, or a stor-

age battery. All of these expedients to take care

of the suburban load are temporary, however, as

they do not possess inherent qualifications sufficient

to care for a rapidly growing system. There is a

limit to the amount of feeder copper that can be

economically installed; the booster, if used contin-

uously, brings the coal consumption up to "a pro-

hibitive figure, and the storage battery is not

adapted for an expanding system, and, furthermore,

cannot successfully take care of long-sustained over-

loads at the end of a suburban line fed from a city

system.
* Transmitting energy" by alternating current affords

a means of feeding a large territory from a single

generating station, but in the case of a small city

road the amount of alternating current required is

a small proportion of the total generating-station

capacity, the bulk of which calls for 500-volt direct

current. The best method of meeting this demand
for suburban service is therefore to install in the

direct-current generating station a standard rotary

converter operated from the direct-current bus-bars

as an inverted. machine, and feeding a similar ma-
chine at the objective point by means of step-up and
step-down transformers. The advantage of this

method of generation is that both machines may
be used as converters later on when the suburban

load has increased sufficiently to warrant the in-

stallation of alternating-current generators, replac-

ing the direct-current machines in the city station.

Double-current generators may be used, furnishing

direct current for local consumption and alternating

current for distribution purposes, but the installa-

tion of such machines presupposes that the ulti-

mate load will be approximately evenly divided be-

tween the direct-current and alternating-current out-

put. It is probable, however, that the alternating-

current output will increase in a much faster ratio

than the direct-current, with its restricted area of

distribution, so the double-current machines do
not afford the same convenience for taking care of

future growth as do standard alternating-current

generators furnishing alternating current only.

The direct-current system of generation, even for

city distribution, becomes greatly handicapped with

the continued growth of the city, owing to the large

amount of power to be transmitted and the wide

area which the city covers with its probable efficient

street-car service, thus relieving congestion in the

center of the cits'. The alternating-current-gener-

ating station, with sub-stations scattered throughout

the city appears to be the trend of the city distrib-

uting system, even where suburban connections do
not exist, and where such suburban extensions do
exist, all arguments^ point still more to the alter-

nating current as the proper method of generating

and distributing railway power.
One great advantage of the alternating current

lies in its affording a means of consolidating ad-

jacent roads under one system of generation and
distribution; indeed, the alternating current is a

prime factor in such consolidations, as it affects a

large saving in operating expenses by doing away
with. the many small direct-current stations required

with the local 500-volt, direct-current power house.

The above discussion considers primarily the city

surface road, with suburban extensions, running at

moderate speed and operating cars of moderate
weight, say, 15 to 18 tons. The growth of such a

system in this country has been, first, the installa-

tion of direct-current operating apparatus, then the

motor or engine-driven booster, followed by the

inverted rotary converter, with alternating trans-

mission, and, finally, as the system expands, a large

generating station containing high-tension alternat-

ing apparatus, with several rotary-converter sub-

stations suitably located to take care of the various
parts of the system.

There is another class of railroads which differs

in many points from the ordinary city lines, and
included in this list are the elevated and under-
ground rapid-lransil loads. The problem presented
here is the operation of trains of two to six cars,

weighing from 50 to 150 Ions, at schedule speeds
ranging from 13 to 16 miles per hour, with stops

averaging from three down to two per mile. These
ids operate on private right-of-way,

designated stopping noinls. and are not influenced in

any way by the surface traffic of the city streets.

The motive power to operate these trains at high
schedule speeds and with frequent stops must he so

1. A paper presented at the convention of the American In-
stitute of Electrical Engineers, Buffalo, August 34. 1901.

designed that it can give an enormous torque dur-
ing acceleration, and the controlling apparatus must

de for the efficient handling of these motors
during fractional speed running. The problem be-
comes one of carefully determining the proper mo-
tor characteristics for efficient acceleration, and a
proper motor design, so that unsafe temperatures
will not be reached from repeated temporary over-
loading of the motors.

Direct current has been generally used for such
work, while the system of transmitting the electrical

energy is in a transition period, but gradually chang-
ing over in the older installations and being in-

stalled in the newer installations as alternating-cur-

rent generation, with rotary-converter substations
operating at 600 volts direct current. The reasons
are the same as those influencing the change of the
generating stations operating surface lines—the in-

ability of a single direct-current generating station
to feed the large systems in operation with a rea-

sonable amount of feeder copper, and the reduction
in operating expenses resulting from replacing sev-
eral direct-current stations with a single alternating-
current station well located.

1 he 'direct-current series motor seems particu-
larly well adapted for the propulsion of rapid-transit

trains running at variable speeds. Of the total in-

put to the train, a properly designed motor equip-
ment will give out over 70 per cent, as useful work
at the car wheels—that is, all the losses occurring
in the motors and in the controlling apparatus are
less than 30 per cent, of the total energy input to

the train. Where the runs are longer, and the train
is permitted to run for some distance at full speed,

the. losses are, of course, considerably less ; but
even with the frequency of stops ruling in our ele-

vated roads, the "efficiency of acceleration," so-

called, is very high. This high efficiency of ac-
celeration is due to the fact that direct-current series

motors can accomplish a considerable part of the
acceleration of a train on the motor curve with
starting resistances entirely cut out and motors op-
crating with full line potential. This part of the
acceleration curve may be made at an efficiency of
over 85 per cent., thus making up for the starting-

resistance losses while the motors are running at

fractional voltage. In making the above efficiencies

of acceleration it is understood that the series paral-
lel controller is used. A slightly better efficiency

of acceleration is obtained by a series parallel con-
troller provided for starting with four motors in

series, changing to two in series, then all in multi-
ple ; but the complication of this controller is not
warranted by the one or two per cent, higher effi-

ciency obtained with it.

Elevated and rapid-transit roads within the cities

are built along the following lines: A single alter-

nating-current generating station, well located with
respect to cheap fuel and water, a transmission line

consisting of underground triple lead-covered cables

leading to sub-stations suitably located with regard
to the load, and operating at 600 volts direct cur-

rent, a direct-current distribution system, consisting

of third-rail and track return, with feeders of either

copper or rail, if required, and. finally, direct-cur-

rent series motors mounted either upon a locomotive
or motor car, and controlled by a single controller

or distributed throughout the train and controlled
from a system of train control.

There is- a new class of railways which is be-
coming the center of great attention. These are
high-speed interurban. or cross-country lines of con-
siderable extent. These lines operate on private

right-of-way, are carefully graded, have few sharp
curves and operate cars weighing from 30 to 40
tons at schedule speeds as high as 40 miles per hour,
including stops at every three miles or more. These
roads are paralleling the steam roads and make the

same schedule speed as the steam roads, provide,
with the additional benefit of more frequent stops.

Owing to the great tractive effort provided with
motors connected to each axle, trains electrically

driven can accelerate much faster and hence main-
tain the same schedule with more frequent stops
than it is possible to accomplish with steam loco-
motives.
-These interurban lines operate their cars through

the city streets at the termini, thus picking up and
discharging passengers at the most objective points
and thereby making them still keener competitors
of the steam-railway systems. Owing to the high
speed of these heavy suburban cars and the nee
for fairly rapid acceleration, each car or train unit
will demand a considerable current when starting
up. This current may reach 400 to 600 amperes per
ear. falling to T50 to ;oo amperes per car when run-
ning at constant speed of 50 miles per hour, or
more. Some interurban roads are being insl

contemplating a maximum speed of nearly -n miles
per hour, so ii is evident that the motors as well
as the distributing system must lie so designed that

they can lake care of enormous fluctuations in load

As these interurban systems arc now being installed

with too miles or more of track, the advantage of
alternating-current distribution at high potential is

evident. and this method of distribution is universally
used. Sub-stations are located at intervals of 10
to 15 miles, and mav or mav not he equipped with
storage-battery auxiliaries. The storage hatterv c(-

1 more uniform load curve ^n each individual
sub station, bill the effect of inch si igi battery
auxiliaries upon the gencrating-sl ttion load curve
may be quite small, due to the number of sub-sta-

tions fed from a single generating station. A' single

alternating-current generating station operating at

20,000 volts can feed the territory lying within 50
radius of the power house, and the load thus

secured, altl lently fluctuating at the indi-
vidual when
the rcsullan rCad

the generating-station
In interurban work, the direct-current scries mo-

tor shi aking care 1

widely different demands placed upon
r instance, the cars must be

ng distances at full

. but must also be capable
at city schedules, with the

10 per mile customary in city work. The
parallel control of •., a consid-
erable help, as it permits half-speed running
motors in scries, but even this half speed may be
too high for city work, thus calling for considerable
rheostatic control with motors in scries.

Although great care is taken in laying out
urban roads to keep down the grades and eliminate
the curves as far as possible, still the grades may-
be heavier than would be permissible with steam-
locomotive propulsion, owing to the greater traction

ied with electrically propelled cars. The
characteristic of the series motor, which permits
it to slow down on grades, and speed up on levels
is therefore very valuable in this kind of service,
as it reduces the fluctuations upon both the motive
power and the distributing system.
The qualifications of the direct-current series

tor for interurban work have been entered into at

some length, as there is another method of electrical

distribution coming into notice—alternating genera-
tion and transmission, and alternating-induction mo-
tors upon the cars. The system consists, in br:.

multiphase generating station, feeding into trans-
mission wires extending along the line of travel,

feeding at frequent intervals into step-down trans-
formers, which reduce the transmission potential
to a still considerable pressure for the overhead
trolleys. Induction motors receive their power di-

rectly from these trolleys and are geared to the
car axles by the standard method.
A principal advantage of the induction-motor sys-

tem lies in the reduction of the labor account due
to the elimination of attendance at the sub-stations,
the step-down transformers being self-cooled and
requiring no more than casual inspection. Where
the train service is infrequent and does not :

the expense of sub-station attendance every 12 or
15 miles, the induction-motor system offers a sub-
stitute to the converter system worthy of very care-
ful consideration. As the induction-motor s;

introduces several features which are new. viewed
from a direct-current standpoint, a few of its char-
acteristics will be touched upon.
The induction motor, while not a synchronous

piece of apparatus, is such, so far as ib behavior
in railway work is concerned. A car equipped with
such motors will run at practically constant speed
f.p grade and down, or on level, thus making the
car speed nearly independent of the profile

road. The speed of the induction motor, depending
upon the frequency of the source of supply, is not
affected by the voltage, provided the voltage is suffi-

ciently high to provide the torque required. This
'

constant-speed quality of the induction motor, at

first sight, appears to be a desirable feature,

would seem to insure the maintenance of a con-
stant-schedule speed not influenced by grades. The
greatest objection, however, is that the practically

constant speed of the induction-motor car up the
severest grades calls for a very large motor output
and produces much more violent fluctuations upon
the distributing and generating system than is the
case with the direct-current series motor, which
falls off considerably in speed on heavy grades.

The system being alternating througfaou
no means of introducing storage b. smooth
over these excessive fluctuations, and they are more
liable to reach the generating station and pi

an irregular load curve, with I con-
sumption, than is the case with direct-current

motors and rotary-converter sul even
: 1 this may be used without storage-'

auxiliaries. Where the system is

each individual car or train is a small increment
of the total load, this

the generating station v hold true.

The motive power, however, must prov
running of the car or train up tin .de at

die the same speed at which the

upon a level, and the m
signed to stand a greater output for the same serv-

ice performed than tin

The induction m
mum torque with a given impressed line \

and as this toroue decreases with the

(he impressed voltage, it will be net

fully determine the oncr.a: :

v

motor and of the distributing svstcm in

the motor may be able car or train

the heaviest grade with the minimum-lint
met with in operation. The din
motor can give a torque much
service demand, withoul

•tics at light loads. RaiK
id capacity <~>f its motive p

duction mol
only by a design which

rmal oner.'

-t'nl. must I

through snowstorms, occasionally haul -

push in a disabled motor car
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profile of the road. An induction-motor car de-

signed to provide just sufficient torque to operate

itself alone, would fail to give the commercial sat-

isfaction which is given by the direct-current series

motor car, with its capability of standing enormous
overloads for a short time. It is evident that the

practically synchronous operation and limited torque

of induction motors introduce a number of prob-

lems into high-speed interurban work not met with

in direct-current distribution, and that the motive
power, transformer sub-stations, distributing system
and generating system must all be designed very
liberally in order to take care of the violent and
large fluctuations inherent in the operation of the

railway induction motor.
The induction motor, like any piece of alternating

apparatus, demands a magnetizing current, and this

current is much larger than that met with in sta-

tionary motors, due to the larger air gaps demanded
in traction work. Stationary motors can run at

air gaps of but three or four thousandths of an
inch, but the railway man would decline to assume
the responsibility of keeping up his bearings for

any such air gap. Increasing the air gap will raise

the magnetizing current, lower the power factor of

the system, and hence increase the size and cost

of the distributing and generating apparatus. The
necessity of designing the railway induction motor
to meet unusual demands occurring very unfre-

quently further increases this magnetizing current,

due to the high density required in the iron circuit

with a reasonable motor weight. Even with a lib-

eral air gap, viewed from an induction-motor stand-

point, such a motor demands a clearance between
field and armature nearly 50 per cent, less than is

common practice with direct-current motors. The
maintenance of linings with a small gap is a matter

for consideration, particularly when it is remem-
bered that when the armature of an induction motor
strikes its field, it may destroy two sets of windings,
as the field is a duplication of the armature winding.
We are therefore confronted with the maintenance
of an air gap of half the width and double the
expense of repair with the induction motor to offset

the small commutator maintenance of the direct-

current motor.
The installation of high-speed interurban roads in

this country has been brought about by the financial

success of the earlier roads of this character. Be-
cause a system is operative is no reason for its

adoption unless there is sufficient promise of its

superiority over present methods. Our interurban
and suburban roads possess a very strong advan-
tage in being able to traverse city streets en route
and at their termini. All the large cities in this

country, and most of the smaller ones, have direct-

current railway systems in operation, and the di-

rect-current interurban and suburban system can
therefore run its cars over existing city systems
without in any way conflicting with the operation
of such roads. The induction-motor interurban sys-
tem, on the other hand, would necessitate the chang-
ing of cars at the outskirts of the termini cities,

running around the cities passed en route, or else

the equipment of unused streets with double trolley
and alternating current ; or, as an alternative, chang-
ing over the generating and distributing system and
motive power of all cities entered, to alternating
current. There are a number of engineering diffi-

culties to overcome before such a change would
be commercially practical.

A chief advantage of the induction-motor sys-
tem lies in the ability of running motors from trol-

ley potentials far in excess of 600 volts, universally
used with direct-current series motors. Not having
any commutator, the induction motor can use trol-

ley potentials of several thousand volts, and proper
line insulation and safety in operating are the only
limits placed upon the trolley voltage. Owing to

the large lagging currents demanded by induction-
motor roads, which operate at power factors rang-
ing from 50 to 75 per cent., it is desirable to use
as high a potential as possible, in order to eliminate
the excessive feeder copper or frequent transformer
sub-stations required with low-voltage distribution.

A trolley potential, therefore, of 2,000 or 3,000 volts

offers advantages in interurban distribution well
worth the extra expense and development needed
to insulate trolley and car wiring at this compara-
tive high potential. In order that the motive power
will be reasonably cheap, and bearing in mind that

such motive power must stand maximum demands
in excess of the direct-current motor,

- dvisablc to wind the motors directly for the
trolley potential rather than introduce the expense
and provide spac irmcrs. We
are th< I with the difficulty of run-
ning a 3,000-volt trolley thr'

•

cities along
,'itc and into large cities at the termini, even

assuming that the cost of changing over such sys-
tems to alternating current would be justified.

'1 upon the car,

ibility

of running : transformers
on ci' step-down transformers
when the trc

country. The double trolley, however, complicates
the city system and adi

already exp r equipment. The induction
et run-

acceleration
Instead

on in the seventies
current motors, the induction mo-

an efficiency of only 40 to 1

cent, during acceleration, with a corresponding in-

crease in coal consumption, making it compare very
unfavorably with the direct-current motor for city

work. The adoption of the induction motor for

interurban work seems limited, therefore, to those
roads running on private right-of-way throughout,
and having no connection with existing city , sys-

tems at their termini or en route. Even in this

class of roads, if the service is at all frequent and
profile very irregular, the direct-converter system,
with its third-rail distribution, may prove cheaper
to install and operate. The reduction in operating
expenses which the induction motor effects by dis-

pensing with rotary-converter sub-station attend-

ants may be more than offset by introducing ap-

paratus whose volt-ampere capacity may be double
the kilowatt capacity required, and which, further-

more, may operate with a very irregular and ineffi-

cient load curve, as compared with the load curve
produced with direct-current series motors.
The writer has endeavored above to bring out a

few of the obstacles in the way of the success of

the induction motor for general interurban work.
There are, of course, special instances where the

roadbed is practically level, grades and curves be-

ing eliminated and the conditions ideal for the in-

stallation of induction railway motors. It is un-
fortunate, however that all interurban roads can-

not pick out a level country, or have unlimited
capital at the back of them, in order to provide

ideal conditions for the motive power. In fact, the

motive power must accommodate itself to the phys-
ical limitations of the road, and it is just here that

the direct-current series motor shows its superiority

to the induction motor, where the profile is irregu-

lar and where the service consists of mixed city, sub-

urban and interurban high-speed work. As before

stated, interurban high-speed roads are being rapidly

extended in this country, owing to their economic
success, and in a large number of cases coming
tinder the writer's observation, the induction motor
could not compete in first cost of installation, nor
in expense of operating with the direct-current mo-
tor, operated from rotary-converter sub-stations and
high-tension alternating transmission. The expense

of the few men required to operate sub-stations is

a very small item in the total operating expenses

of the road, and as our interurban roads more nearly

approach steam practice, they require attendants

every 10 or 15 miles to serve as ticket agents, train

dispatchers, etc., so that while a well-organized

interurban system, the item of sub-station attendance

can be largely charged to the general operation of

the road, and not to the cost of producing power.

The ideal conditions for the operation of induc-

tion railway motors seems to be a regular profile,

either level or a uniform up-grade, private right-

of-way, with no city or suburban running, infre-

quent service and freedom from unexpected and
fluctuating demands upon the motive power. Elec-

tric-railway work, up to the present, has demanded
considerable of the motive power in the way of

meeting large momentary overloads, running at dif-

ferent speed, line voltage, etc., and the direct-cur-

rent series motor has shown itself well equipped to

meet these requirements. The induction motor is

more adapted for operation under predetermined

conditions, and its design does not lend itself to the

same broad field of usefulness now covered by the

direct-current series motor.

In a service calling for frequent stopping, where
the demand upon the motors is largely acceleration

work, the induction motor must dissipate consider-

ably more energy for the same service performed

than the direct-current motor, and hence must be

correspondingly heavier and more expensive. For
constant-speed running, the induction motor, how-
ever, must dissipate but little more energy than the

direct-current motor, and, from the nature of its

design, may dissipate that energy more rapidly.

This brings up a new class of railroad work just

being considered, and that is mountain railroading

and long-distance cross-country roads, for either

high-speed passenger or freight work. The condi-

tions governing both these classes of work are

practically the same in that they demand a constant

sustained output of the motive power, and it is^ in

this class of work that the induction motor is being

seriously considered.
Direct-current motors fed from a system of ro-

tary converters connected to a high-potential trans-

mission distribution system are open to the objec-

tion that a trolley or third-rail potential under 1,000

volts must be used, necessitating the collection of

very large currents and an undesirable frequency of

rtcr stations, or prohibitive expense of third-

rail and feeder construction. The power consumed
by a freight train of 2,000 tons or more may reach
3,00c horsepower on the grades encountered in

steam-railway mountain work, and the ability of the

induction motor to collect this large amount of en-

ergy at a trolley potential of 3,000 volts or more,
gives it a distinctive advantage in first cost of in-

stallation and expense of operation, compared to

direct-current distribution. High-potential alter-

nating trolley systems present certain difficulties in

the way of insulation, but after several years' ex-

perience with high-potential transmission lines, these

difficulties should be easily surmounted. Such sys-

tems also employ locomotives, and not individual

motor cars, so that the high potential apparatus is

localized, and more pace i provided to insulate all

high-tension wiring properly,

operation of h^vy freight trains, or high-
ngcr trains on trunk lines is the work

of the future, and will be undertaken as soon as it

15 evident that a saving will result in operating
expenses by the substitution of electricity for the
steam locomotive. Trunk lines having local pas-
senger traffic could very well equip their tracks
with both high-potential overhead trolley for the
operation of heavy through trains and freight
work, and also use a third-rail construction to op-
erate direct-current, 600-volt motors for the short-
haul work. B oth these systems could be fed
from the same generator and transmission lines.

operating 25-cycle rotary converters to feed the
third-rail system at intervals, and step-down trans-
formers to reduce the potential to the 3,000 volts
or more required for the overhead high-tension trol-

ley line. This mixed system provides for the main-
tenance of a steady load on the generating station,

while it permits the local and short-haul traffic to
benefit from the advantages of the direct-current
motor for this class of work.
The electrical equipping of trunk-line steam roads

is a very large engineering proposition, involving
such radical changes in the operation of such roads
that its commercial success must be undoubted be-
fore the work is undertaken. It is possible that
such a movement will be brought about by the
equipping of some of the new high-speed, third-rail

interurban systems with overhead trolley, operating
at 3,000 'volts' alternating current. These systems
are rapidly being extended and interconnected, and
will soon be able to take care of long-distance work
when the systems are sufficiently joined together.
The management of such roads, owing to their ex-
perience with electric traction, may be reasonably
supposed to be more open to the advantages of
electric haulage, while the establishment of a line

of generating stations, all operating at the standard
frequency of 25 cycles, will offer the means of feed-
ing such a system with a comparatively small cost
for equipping. The various sub-stations, however,
and the direct-current copper distribution are not
adapted to the operation of large heavy units, al-

though the transmission lines and generating sta-

tions could well feed these trains with a reasonable
outlay for high-tension overhead-trolley construc-
tion.

It is along such lines that the writer looks for

the introduction of the induction motor as a rail-

way factor in this country, and there are several
propositions in view where the introduction of the
induction motors seems justified and preferable to

the steam locomotive now in operation.

Ball Lightning at Sea.

Robert Seyboth of the United States Weather
Bureau tells of an experience with ball lightning
while at sea in Hudson Bay in 1867. The phenome-
non was witnessed during a storm.
"Happening to secure the upper hold on the fore-

topsail brace, the writer facing sternward, again
noticed the evil-looking thunderhead, apparently but
a few yards above the mizzen truck, and, while wait-

ing in silent expectancy for the thing to come, saw
a ball of fire the size of a man's head, detach itself

from the cloud and sail quite leisurely to the mizzen
truck, striking which it exploded with a deafening
crash and sent a shower of hissing sparks over rig-

ging and deck.

\ "Of the immediate consequences, save one, the
writer can only speak from hearsay. When he re-

gained consciousness he found himself sitting,

propped up against the weather side of the main-
mast, paralyzed in the right half of his body, and
his shipmates busily engaged, some in clearing away
the wreckage of the shattered mizzenmast, others

in sounding the pump to discover whether or not
the bolt had knocked a hole in the vessel's bottom.
The latter calamity was probably averted by the

fact that the lightning had found an easier escape

to the water by way of the anchor chains, through
the hawsepipes, as both anchors had been made ready
to let drop in case of the vessel's inability to weather
the rocks. . The one exception above noted, and
which he has accepted as a proof that the velocity

of thought is greater than that of lightning, was
his distinct realization, at the critical moment, that

he had been struck by lightning and was being
hurled to the deck, though consciousness failed him
before he struck it. He also had time to formulate
the thought, 'Well, it is all over with you this time,'

and feel rather gratified at the supposed fact. There
was absolutely no pain felt, not even an unpleasant
sensation ; on the contrary, he seemed to sink into

an agreeably restful position, though, according to

his shipmates' statements, he was hurled with great
violence into the lee scuppers. Of the other men
on deck, especially those having hold of the brace,

every one was more or less shocked, but none were
rendered insensible. The writer's uppermost hold
on the rope had evidently deflected the greater part

of the charge through his body. The paralysis of
"bi side was gradually succeeded by a prickling,

tingling sensation, and the movement of his limbs
had again become possible by the time the watch was
told 'I" go below."

An electric railway is building by Thomas Cook
from ill" foot of Mount Vesuvius lo connect

with the cable railroad to the crater. The cable road
begins 2,290 feel from the base of the mountain, and
heretofore il has been necessary for the traveler
iri make the asceni 10 the cable road, a distance of
1 1 miles, in a carriage.
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CORRESPONDENCE.
New York Notes.

New York, September 28.—It is asserted that the

rapid-iransit subway is one-fourth finished and if the

present rate of progress continues, within two years

the great underground line will be in operation.

Great strides toward completion have been made dur-

ing the summer months. Most of the difficult work in

digging has been accomplished and the question of

construction is no longer the main consideration, for

the problem now to be solved is that of operation.

Wor kis now under way at almost every point of the

line; some of the sections are well advanced toward
completion, while others, owing to changes in plans

and difficulties in construction arc not so forward.

The site for the power house has been selected, and

the electrical equipment of the road will, to some ex-

tent, proceed simultaneously with the tunnel con-

struction. Contractor McDonald believes that the

tunnel will be in a completed condition about Christ-

mas. 1903.

Manager Brackenridge of the Brooklyn Rapid

Transit company has announced that, beginning on

October 1st, all trains on the Fifth avenue and Bath

Beach divisions of the Brooklyn elevated railroad,

will be operated by electricity again. When enough
power can be supplied, the other roads on Broadway
and Marcy and Lexington avenues and on Fulton

street, will be operated in the same way.

Plans and applications in behalf of the Long Island

Railroad Extension company for a tunnel from Long
Acre square, Broadway and Forty-fifth, under Sev-

enth avenue to Thirty-third street, thence to East

river and under it to Long Island City, have been

filed with the Rapid Transit Commission by President

Baldwin of the Long Island railroad. The plans rep-

resent an outlay of $5,000,000 and call for a tunnel

with a double track its entire length. The proposed

tunnel is planned to be used for the carrying of both

freight and passengers. It will connect with various

stations of the Rapid Transit Subway. The company
proposes to lay two tubular steel tunnels beneath East

River and proposes to use electricity as the motive

power for all its trains.

Local street-railway shares have been exceptionally

strong lately and this has led to consolidation talk

but little importance is attached to the rumors as in-

quiry among the interests connected with the several

properties failed to bring to light any foundation for

such talk.

At a special meeting of the directors of the New
York and Queens Electric Light and Power company,

which was held this week. Julian D. Fairchild of

Brooklyn and James Pyle and Abram M. Hyatt of

Manhattan, were elected to fill vacancies in the di-

rectorate.

The Marconi system of wireless telegraphy was
again used in reporting the yacht races. It is re-

ported that constant communication with the shore

was kept up at times when the despatch boat, which
was equipped with the sending apparatus, was 12

or more miles away from the receiving station

which was held this week. Julian D. Fairchild of

the demonstration of the practicability of this sys-

tem was given at the races between the Columbia
and the Shamrock I., two years ago, great ad-

vances have been made in the art, as is shown by

the fact that as far as the accuracy of the reports

is concerned, every word of the essential details

sent to shore immediately after the events trans-

pired was correct. M. L. G.

New England News.

Boston, September 28.—The Stanley Electric com-
pany was this week awarded two contracts for elec-

trical machinery to cost $500,000, and it now has

orders calling for $1,300,000 worth of its apparatus,

or sufficient to employ its present plant for one year.

It has 1,000 men in its employment and is constantly

hiring more. The company is building two struc-

tures, 128 by 50 feet, in Clinton, Mass., and will

erect four more buildings next spring. Their con-

struction is in charge of Professor Dexter S. Kim-
ball, formerly of Cornell University and the Union
Iron Works in San Francisco.

The Bangor (Maine) Electric Light company has

temporarily substituted steam for water power, pend-

ing the installation of new waterwheels, which will

probably take six or eight weeks. There will he four

new wheels, three of which will be 57 inches in

diameter and one will be 33 inches in diameter.

They will replace three wheels, and, with a minimum
head of water, they will develop about 450 horse-

power. The company will also install a 450-horse-

power engine. The plant now has two dynamos of

60-kilowatl capacity each, and these will be replaced

by one of 250 kilowatts and an exciter of 25 kilo-

watts, increasing the capacity of the plant from
200 arc lamps to 350 arcs and 3,000 incamlcsccnts.

Secretary Eldridge of the Hartford and Spring-

field Street Railway company says that that company
and the Hartford Street Railway company have
made a contract by which electric cars will be run

between Hartford, Conn., and Springfield, Mass., the

distance—27 miles—to be covered in i'j hours, The
contract is for a period of 10 years and contains a

renewal privilege. Mr. Eldridge believes that a sim-

ilar contract can be made with the Springfield Street

Railway company.
The Van Choate Electric company's ease wilj'come

up on appeal from the master's decision in the

United States Circuit Court on October 28th.

WESTERN ELECTRICIAN

The Submarine Signal company, organized at

Watcrville, Maine, has filed its certificate of organ-
ization with the Maine secretary of state. It has a

capital of $1,000,000, $275 paid in. Henry M. Whit-
ney of Boston is president and Arthur J. Mundy of

Boston is treasurer.

The Berkshire Electric Street Railway company
has awarded the contract for the building of its

new power station to Dodge & Devanny of Pittsfield,

Mass. The price is about $40,000. The building is

to be 108 by 110 feet and 36 feet high, constructed

of brick and stone, with steel trusses. B.

Southern Developments.

Charlotte, N. C, September 28.—It is stated that

the school for electricians- in the artillery branch

of the United States army service will be removed
from Fort Monroe, Va., to Willett's Point, N. Y.

It was found necessary to move the school in order

to reach the torpedo mines at Willett's Point.

The Atlanta (Ga.) Railway and Power company
has been sold to a syndicate composed of the Old
Colony Trust company of New York, the New York
Security company and the Mercantile Trust and
Deposit company of Baltimore. The Atlanta Rapid
Transit company is owned by the same syndicate,

and it is stated that a consolidation will take place.

W. H. Patterson of Atlanta is president of the

newly consolidated Light and Railway company of

Mobile, Ala. Improvements involving the expendi-

ture of half a million dollars are projected.

The Piedmont Traction company, which proposes

an electric line from Greenville, S. C, to Pelzer

and Piedmont, has been chartered with $100,000

capital stock.

The proposed contract between the city of Fay-
etteville, N. C, and the Cape Fear Electric Power
company calls for 100 horsepower for electric light-

ing at a rental of $2,000 a year, to be furnished on
or before Jan. 1, 1902, the city to have exclusive

franchise for all arc or incandescent lights. L.
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It is stated that C, \>. .Meyers, with a number of
Cleveland capitalists, are planning to build an elec-
tric line from Indianapolis to Shclbyvillc, paral-
leling the Big Four railroad. C.

From the Buckeye State.

Columbus, Ohio, September 27.—About 50 line-

men employed by the Cincinnati Gas and Electric

Light company quit work a few days ago because
the company refused to increase their wages from
$1.1:0 to $2.25 per day.

The construction of the line of the Millcreek Val-
ley Electric Railway company at Hamilton has been
stopped by a flood of injunction suits which were
filed by the local street-railway company, the South-
ern Ohio Traction company, the steam railroads and
private individuals. The suits will be heard as soon
as possible in order to decide whether the company
has a right to construct its lines into Hamilton.
The City Council of Upper Sandusky has granted

franchises to two lines, one running from Tiffin to

Sycamore and the other from Findlay to Marion.
One hundred linemen and wireworkers at Akron

went on a strike a few days ago because their de-

mand for shorter workdays was not granted. All

the telephone linemen went out with them.
Citizens of Stark County have secured an injunc-

tion to prevent the Canton-Akron Electric Railway
company from proceeding with its work until it will

do it properly, according to their views.
The Toledo, Fremont and Norwalk road has in-

troduced an innovation at its power house at Fre-
mont in the way of a fully equipped bath room
for the employes, which they appreciate very much.
The Canton-Akron Electric Railroad company has

asked the city of Akron for a franchise for the
erection of poles and wires for the purpose of fur-

nishing light and heat to citizens.

The residents of Mahoning avenue, Youngstown,
want a street-car line and express a willingness to

grant a corporation rights and a franchise to have
the road built. Col. J. B. Housteau is interested.

The Licking County Court has enjoined the

Columbus. Buckeye Lake and Newark Traction
company from laying track on Union street, New-
ark, but suggests that an arrangement be made with
the Newark and Granville road to use its tracks.

The Urbana, Mechanicsburg and Columbus Rail-

way company has surveyed a new route which is

much shorter than the first. It is over the line laid

out by the old Northwestern Railway company.
The Dayton, Springfield and Urbana Railway com-

pany has begun its freight business from Spring-
field to New Carlisle.

W. H. Park and Harry G. Hamilton have made
arrangements to transfer their electric-railway
franchises in Mahoning and Tntmbull COunti

the Youngstown and Sharon Street Railway com-
pany, and all that now remains to be done is to
secure the consent of the county commis!
The Cincinnati Electric Motor company, capital

stock $50,000. has been incorporated, to manufacture
electric motors and oilier electrical mach
Samuel I.. Barrett, John G. Doering, George .1

Reynolds and others are the incorporators.
The Pomeroy-Mandelbaum syndicate has pur-

chased the plants of the Norwalk Gas and Electric
company. The electric plant will also be used as a

power planl for their roads which extends from
Cleveland west to Norwalk,

llids for lighting portions of Columbus. 600 or
more lights, were opened a few days ago. There
was only one bidder for the electric lights, the

Columbus Electric company, which offers to fur-

nish ibis number of lights during the dark hours
for $74.50 each per year.

Information from Indiana.

Indianapolis, September 30.—The Eastern Indiana
Traction company has been granted a franchise to
run tracks and operate cars through the city of
Winchester. Peter Schwab of Hamilton, O.
president of the company.
The County Commissioners for Marion County

have given notice that hereafter no more franchises
for electric roads will be granted to be held for
speculative purposes. All applicants will ha
show some evidence of good faith, or they will be
refused.

Information comes from Columbus, Ind., that the
Pennsylvania Railway company has begun wiring its

road between that city and Indianapolis for the pur-
pose of running electric cars in competition with
the Indianapolis and Greenwood line.

The construction of what is known as the tow-
path road which has been nearly completed from
Ft. Wayne to Huntington is now stopped because of
litigation begun by the interests at Peru, which
claim ownership of the canal and object to it being
condemned for an electric line, stating that they
desire the property for that purpose themselves. It

is thought that the Everett-Moore syndicate of
Cleveland is behind the tow-path project, and- that
it is the ultimate purpose to build a line from To-
ledo to Ft. Wayne, connecting with the canal line

direct to Indianapolis.
The result of the construction and operation of

numerous interurban lines centering in Indianapolis
has not only increased and cheapened travel and
freight hauling in and out of the city, but business
men are leaving their city homes and going into
the country to live. Some elegant country places
have been erected and numerous little towns of
cottages are springing up 10 and 15 miles away.
Farms have been cut up into smaller tracts and
converted into garden and dairy lands. Lands for-
merly held at $50 an acre are now valued at $150
an acre. Vegetable and milk trains are run into

the city before the break of day, and altogether the
interurban road is proving its worth in many ap-
preciable ways. F.

Beyond the Rockies.

Salt Lake City, September 26.—The American
Falls Power company was incorporated at Poca-
tello, Idaho, on the 17th inst. The company is

capitalized for $300,000. The din I. H.
Brady, D. W. Stanford. A. F. Caldwell, all of Poca-
tello, and R. Rounds and A. V. Scott of Idaho Falls.

The principal place of business will be Pocatcllo.
The company will use the power of the Snake River
at American Falls. The company will furnish the
Oregon Short Line's new shops with power and
light at Pocatello.

General Manager Campbell of the Utah Light
and Power company has received a telegram from
Clements Herschell. the widely known hydraulic en-
gineer, announcing that he will act as consulting
and advisory engineer in matters pertaining to the
proposed dam in Ogden Canyon. Mr. Herschell
will investigate the proposed site and will act upon
the feasibility of the plans already made by local

experts. His report will be submitted to the com-
mittee, composed of directors of the Utah Light and
Power company, representatives of the water com-
panies interested and Weber County farmers.

The mayor of Oregon Citv. Ore., has entered into

contract with the Portland Electric company to fur-

nish that city, for a term of six years, wit/

The city is to pay $7 for arcs and Si.25 for incan-

descents per month.
The Los Angeles and Pasadena Electric Railway

company is making extensive improvements in its

power house. New engine and machinery to the

amount of $iS.000 will be installed bv Janua-
C

Northwestern Notations.

Minneapolis. September 28.—E. G. Holm
his interests in the electric-light and power plant at

. Minn., to J. II. Smith and William
who will erect a flour mill and operate it by

This mill will be one of the first in that

part of the state to he run by electricity.

trie Light and P
Marquette. Mich., has contracted with the

inghouse Electric and Manufacturing compan;
500 meters to cost approximate

en incorporated, with headquarters at T
Wash. The capital stock is S1.50O.OOO.

The I ! Gas and El ;>lant

in Faribault. Minn., has been sold to satisfy a judg-
ment of Si 14.S-0 [':•< planl

C. Hollister of New York city for S-5

E. S. Isaacs of Walla Walla. \V

to the council of that city for a t build

and operate an el t-car line.

is an ex-councilman of that c

and flouring-mill man.
A boiler 1 recked the

light and v

Minn. Two boilers, a dynamo and the s

were entirely wrecked. One dynamo and
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cient other machinery escaped injury to enable
the city to furnish a temporary service until the
plant can be restored.

The Gas and Electric company of Red Wing,
Minn., has arranged to change its power from steam
to gas. The present dynamo of 35 kilowatts for in-

candescent and 12% kilowatts for arcs will be re-

placed by a dynamo of 75 kilowatts. All commercial
business will hereafter be on a meter basis.

The Western Union Telegraph company is string-

ing an additional copper wire between St. Paul and
Helena, to care for the patronage properly.

The Burlington Electric Light company offers to

furnish street lighting on a five-year contract at $72
per light per annum for arcs and $iS for a 32-

candlepower incandescent light. The city has been
paying $16 for a 20-candlepower incandescent light.

The Council of Duluth, Minn., has ordered the
street-railway company to run double-truck cars to

West Duluth.
The Duluth-Superior Traction company has begun

work installing a counterweight system for the in-

clined railway in Duluth. There will be but one
car running on the incline tracks. The other tracks

will carry the weight. The system will be operated
by electricity. It is hoped to have the system in

operation b3r November 1st.

The Mouse River Coal company is installing a

complete electric-light plant for Minot, N. D. The
system will soon be ready to operate. R.

Notes from Old Mexico.

Austin, Texas, September 26.—The Mexican Gen-
eral Electric company has a transmission line ex-
tending from Salvatierra to Saria, Mexico, a dis-

tance of 40 miles. P. H. Evans, a representative

of the company, has just completed an inspection

of the line and will make some needed improvements
to it.

Jose Garcia and Erneste Diaz, who were recently

granted a concession by the municipal authorities of

the City of Mexico to construct a new system of

street railway within and around that city, have
made the necessary deposit in the city treasury as

a guarantee that they will comply with the terms
of the concession.

The Ferrocarriles Urbanos de Monterey, which
operates the principal street-railway system in Mon-
terey, Mexico, on September 20th, paid its stock-

holders a dividend of $1 a share.

The electric-light companies of the City of Mex-
ico and all the other larger cities of the republic

had their hands full filling orders for grand illumi-

native displays during the annual holidays, which
occurred in that country from September 14th to the

16th. inclusive.

President Porfirio Diaz, in his semi-annual mes-
sage to the Mexican Congress on September t6th,

made the following reference to the extension of the

telegraph systems in that country during the previ-

ous six months: "Six hundred and seventy-three

kilometers (about 425 miles) of new telegraph lines

have been strung, including the line which it was
necessary' to erect in order to establish telegraphic

communication to the newly created Puerto Morelos
on the shores of the Caribbean Sea. Moreover, the

government of the state of Yucatan courteously

made over to the federation its own line from
Merida to Valladolid, with a view to the early es-

tablishment of direct communication between the

City of Mexico and the distant eastern coast of the

state in question. The annexation of this new line

and the establishment of the other lines to which
I have referred involved as a consequence an addi-

tion of 16 telegraph offices to the federal system,

the further improvement of that system and the lay-

ing of two new sub-fluvial cables, one under the

Mexcalapa River, between San Juan Bautista and
Jalapa de Tabasco, and the other under the Usuma-
cinta, between Monte Christo and Tenosique. With
regard to the improvements of another kind in the

telegraph service, I take pleasure in informing you
that the executive, desiring to afford to the public

the full advantages of cheap and rapid communica-
tions, has, since July 1st last, put into force a con-
siderable reduction in the rates for messages be-
tween the northern frontier and the rest of the

declared free the registration of tele-

graph addresses and has entered into contracts with
lifFerent telephone companies for the establish-

ment of the long-distance service in combination
with tl W. D. H.

PERSONAL.
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make a specialty of patent, trademark and copy-
right law.

John Bowlen, supernitendent of the Worcester and
Southbridge electric railway, was recently killed by
the premature explosion of a blast fired during the.

work of construction at Charlton, Mass.

H. H. Scott, who has been with the Gas and Elec-
tric company of Madison, Wis., has been appointed
superintendent of the electrical department of the
Lincoln Gas and Electric company at Lincoln, Neb.

By the perturbations of politics Morris W. Mead,
superintendent of the Bureau of Electricity of Pitts-
burg, has been removed. Mr. Mead is succeeded by
James W. Clark, a former Pittsburg manager for
the Western Union Telegraph company. Mr. Mead
is an ex-president of the International Association
of Municipal Electricians.

An obelisk in memory of James Bowman Lindsay
was unveiled in Dundee, Scotland, on September
14th. Mr. Lindsay, who was born in Dundee in

1799, had a remarkable insight into electrical phe-
nomena. In 1S34 he made this prophecy : "Houses
and towns will in a short time be lighted by elec-

tricity instead of gas, and heated by it instead of
coal, and machinery will be worked by it instead
of steam.'' Lindsay seems to have been in advance
of his age and made little effort to apply his ideas

to existing conditions or to perfect his inventions

for industrial use.
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ELECTRIC LIGHTING.
The city of Parkersburg, W. Va., has decided to

construct an electric-lighting plant.

The Paducah (Ky.) Gas and Electric company
has been incorporated, with a capitalization of $125,-

coo.

Huntington, Tenn., contemplates expending $2,000

for the installation of a new dynamo and otherwise
improving its electric-light plant.

The Rochelle (111.) City Council is discussing

whether to sell the city electric plant or to make
repairs, purchase machinery and operate it.

The Columbia (Pa.) Electric Light and Power
company has been sold to the Lancaster County Rail-

way, Light and Power company for $65,000.

Plans and specifications are being prepared for a

municipal electric-lighting plant to cost from $60,000

to $70,000, which is to be erected at Marshall, Mo.

Bennettsville, S. C, is advertising for bids on a

lighting plant, with a capacity of 40 arc and 1,000

incandescent lights. Milton McLaurin is one of the

citizens interested.

At Pierre, S. D„ the Kansas Heat and Light com-
pany was incorporated, with a capital stock of $5,-

000,000. William J. McGee, Thomas A. Morrison,

James I. Dixon, I. B. Estes and T. P. Estes are the

incorporators.

The cathedral of Notre Dame in Paris is to be

equipped with a complete electric-light plant. Un-
til the present time it has been lighted by candles.

It is estimated that about $90,000 will be necessary

for the installation.

The electric-lighting service of Evanston, Chi-

cago's North Shore suburb, continues to excite con-

siderable newspaper comment. A report was re-

cently made by Chief of Police Knight to the City

Council concerning the service furnished by the

Evanston Electric Illuminating company, which has

the city contract for lighting the streets of the city.

The policemen assert that during July there were
254 lights reported out, with a loss of 1,219 hours

;

during August 406 lights, with a loss of 1,781 hours,

and during the first half of September 456 lights,

with a loss of 2,34s hours.

A yearly compensation of $1,500 will be required

from the Western Electric company for a two-foot
conduit between its premises at Jefferson and Har-
rison streets and at Beach and Polk streets, Chi-
cago, if the ordinance recommended by the com-
mittee on streets and alleys west is passed by the
council. The Western Electric company offered to

pay one-fourth of the cost of paving the streets

over the conduit if it could get the franchise. A
payment of $10,000 for the franchise was suggested
but it was overruled by the committee in favor of

the yearly compensation plan.

ELECTRIC RAILWAYS.
An electric railway is to be built from Lawrence-

villi-, 111,, to East St. Louis.

A company has been organized to construct an
electric strccl railway in the town and suburbs of
Jackson, Ga.

It is expected thai the Cumberland, Elkhart and
1 lectric railway of Maryland will be 111

by December 1st.

The Columbus (Ohio), Delaware and Northern
Railway company has purchased the property of
the Columbus (Ohio), Delaware and Marion Rail-
way company.

Plan! arc under way to construct a direct electric
line between and Corning, N. Y. G. \V.

Granis of Syracuse and Robert O. Hay of Corning
are among the promoters.

The City Council of Iron Mountain, Mich., has
granted a franchise to the Menominee Range Street
Radway company. The company will construct an
electric railway from Iron Mountain to Vulcan
Mich.

A line is projected in Ohio to connect Medina,
Lodi and Canton, passing through a number of good
towns on the way. W. W. R. Irwin, William Wag-
ner, John J. Whitaker and others are back of the
scheme.

Petitions have been signed by more than 3,900
Jackson (Mich.) citizens asking the City Council
to grant a franchise to Messrs. Hawks and Angus
permitting them to build and operate an electric-
railway system in that city.

The Ottumwa (Iowa) Traction and Light com-
pany has been incorporated, with a capitalization of
$500,000. Joseph H. Merrill. Samuel Mahon, Jarrett
W. Garner, Jacob B. Sac, Colvin Manning and W.
R. Daggett are the incorporators.

It is asserted that the new electric street-railway
at Tokyo, Japan, will have all American equipment
except the wooden car bodies. The capacity of the
plant will be 4,000 horsepower and there will be
300 cars. Nearly $1,000,000 is being expended on
the equipment.

It is reported that M. J. Mandelbaum of the Pom-
eroy-Mandelbaum syndicate of Cleveland has con-
cluded negotiations for the purchase of the Mineola,
Hempstead and Freeport Traction company's elec-
tric railway which is now being constructed on Long
Isiand, New York.

A franchise has been granted to the Columbus
and Granville Electric Railway company, permitting
it to build and operate an electric railway through
Licking County, Ohio, commencing at the north
corporation line of Newark and running north
through the villages of Chatham and Utica.

The Metropolitan West Side Elevated Railroad
company of Chicago is said to be earning five per
cent, on its preferred stock. The dividend has been
two per cent., and it is expected it will be increased
to four per cent. The Douglas Park and Garfield
Park extensions are estimated to bring 15,000 more
passengers a day.

All the motormen and conductors of the Pensacola
(Fla.) Electric Terminal railway went out on a
strike on September 29th. The grievance is that .

the company put a non-union man on one of the
cars and instructed a motorman to break him in.

The motorman refused and was discharged. The
strikers demand the reinstatement of the discharged
motorman.

The arrival of 700 tons of steel rails is anxiously
awaited by the Lake street elevated railroad of Chi-
cago. This material was ordered for the purpose
of constructing a third track on the "L" structure
from Rockwell street west for nearly a mile, to be
used for yard purposes. Owing to the steel strike
the rails are now two months over due, but are
expected to arrive in about two weeks.

J. G. White & Co., American electrical engineers,
have been awarded the contract to build the cor-
poration street railways in Bournemouth, at a cost
ot $760,000. Special interest is shown in the pro-
posed lines, as they will be the first ever constructed
in Great Britain, combining the conduit and trolley
systems. Should the system prove satisfactory, it

may be adopted by a number of British municipali-
ties.

Illinois Central railroad officials are considering a
plan to connect the Twelfth street station at Chi-
cago with the South Side elevated railroad by an
elevated structure, which will enter the building
on a level with the waiting room. Another plan
under consideration is the proposal to the Chicago
City Railway company to bring the Indiana avenue
line down to Twelfth street on Indiana avenue,
thus bringing passengers direct to the doors of the
station.

At the meeting of the Chicago City Council on
September 30th, on motion of Alderman Raymer, the
committee on local transportation was instructed
to take up and report on the feasibility of using the

conduit system of electric railways in Chicago's
downtown streets. The committee will report to the
officials of the city, that the latter may have a plan
of action before granting any extension of street-
railway franchises.

Charles T. Ycrkes has contracted with the Great
Northern railway of London to take over its sub-
urban business and franchises for the projected un-
derground road to extend from Holborn to Fins-
bury Park. The contract is for a period of 999
years. A franchise will be asked from Parliament
loi' a link less than a mile long to connect the
newly acquired line, with Mr. Ycrkes' Bromplon
and Piccadilly line. Both lines connect with the
District underground railroad and will give Mr.
Ycrkes control altogether of 46 miles of road.

Articles of incorporation have been filed by the
Indianapolis (Ind.), Shelbyville and Southeastern
Traction company, with a capital stock of $600,000.
The dirci tors "f tin: company arc Edward K. Adams,
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Thomas E. Goodrich, Charles M. Cooper, John R.

Messick, Albert Deprese, William H. Harding and

Sherman P. Miner. The construction of the road

will be begun at once, and it is expected to be com-
pleted by next June. The line will be 25 miles long

mid will extend from Indianapolis to Shelbyville,

Ind., and will there make connection with another

new line to Cincinnati.

The Boston Elevated Railway company is trying

an electric switch on one of its surface lines. The
apparatus has been put in by the American Electric

Switch company. It is actuated by a magnet which
receives the current through the car, and which is

controlled by the motorman. If the switch is wrong,

the motorman on the approaching car turns on the

current and the magnet actuates a cam which sets

the switch. If the switch is right, the motorman
turns off the current and coasts past the point where
the magnet is affected.

The contemplated electric express-train service be-

tween Berlin and Hamburg, Germany, has aroused
a great deal of interest in railway and electrical

engineering circles, owing to the extensive and com-
plete equipment which is the railway company's
plan to install. The estimated cost of the project

includes $4,500,000 for appropriations for land, $7,-

500,000 for grading and track construction, $2,750,000

for underground and $8,000,000 for overhead con-
struction, $375,000 for stations and shops, $4,500,000

for electric generating installations, $1,500,000 for

motors, $1,000,000 for preliminary work and $4,500,-

000 for general expenses, making a total of about

$3,500,000.

Trainmen in the employment of the South Side

Elevated Railroad company of Chicago went out on
a strike on September 28th. They demanded an in-

crease of wages and also a better working schedule.

President Carter of the elevated company^ refused

to accede to the strikers' demands and their places

were filled, partially at least, by new men. Little

delay was occasioned by the strike and after the first

day the trains were run upon schedule time. Many
of the strikers have applied for their old positions.

It is asserted by the officers of the company that the

strike is over, but the leaders of the strikers say that

it has just begun. President Carter two days later

announced an increase of about 10 per cent, in the

scale of wages, to take effect October 1st.

The American Association of General Passenger
and Ticket Agents has recognized the danger that

exists to railroads in the growing competition of

electric lines. Among the subjects for consideration

at the forty-sixth annual convention, which will be
held at Asheville, N. C, is one suggested by General
Passenger Agent E. A. Ford of the Pennsylvania, as

follows: "What Methods Should Be Adopted by
Steam Railroads, if Any, in the Matter of Meeting
Electric-line Competition?" "Every railroad official

in the country," says the Chicago Record-Herald,
"recognizes the fact that the rapid increase of the

electric lines is fast cutting into local business of

the steam roads. In large cities several railroads

have already given up some or all of their suburban
business on account of the electric lines, and the

menace still increases."

specification of a gasoline-motor car which follows

the features of design characteristic of the motor
cars which made the best showings in the recent

Paris-Bordeaux and Paris-Berlin races.

AUTOMOBILES.
The first annual automobile exhibition under the

auspices of the Chicago Automobile Club and the

National Association of Automobile Manufacturers
will be held at the Coliseum in Chicago, March 1

to 8, inclusive, 1902. S. A. Miles will be general

director of the show.

It has been definitely decided by the Postoffice De-
partment at Washington to transport mail between
the main postoffice and sub-stations in Minneapolis

by automobile. Advertisement for bids will be made
and the new service will go into effect as soon as

the vehicles can be secured.

H. Ward Leonard of the Ward Leonard Electric

company, Bronxville, N. Y., has prepared a general

PUBLICATIONS.
In the Iron Age the announcement is made that

James H. McGraw and his associates, publishers of
technical periodicals, have purchased the Engineer-
ing and Mining Journal. Dr. David T. Day, long
connected with the United States Geological Survey,
has accepted the post of editor-in-chief. Edward W.
Parker, for the last 10 years statistician of the sur-

vey, is managing editor, and Frederick Hobart, who
has been identified with the Engineering and Mining
Journal, is associate editor. Lucius S. Bigelow is

vice-president and will have charge of the business
and publication departments.

SOCIETIES AND SCHOOLS.
Colorado College of Colorado Springs, Colo., has

recently been given $100,000 by an unknown donor
toward the erection of a hall of science. Dr. D. K.
Pearsons of Chicago gave an equal amount for the

same purpose a few months ago and it is expected
now that a $300,000 building will be erected.

An effort was made to secure an appropriation
from the New York Legislature to establish a school

of electricity at Schenectady in connection with
Union College, but the proposition was defeated.

The General Electric company has agreed to give

$12,500, provided a like amount is obtained from
other sources.

Professor Edwin Haviland, Jr., B. S. (Swarth-
niore), M. A. (Cornell), has been appointed to the

chair of civil engineering in the Thomas S. Clarkson
Memorial School of Technology at Potsdam, N. Y.
Mr. W. S. Graffam, B. S. (Worcester Polytechnic
Institute), has been appointed superintendent of
shops in the same school.

One of the features of the new power house of
the Washington Agricultural College and School of
Science at Pullman, Wash., is a special Sturtevant
steam fan for producing draft on the induced prin-
ciple for 580 horsepower of boilers. As is the case
in several other technical schools, this mechanical-
draft apparatus was installed in part for the pur-
poses of instruction and as a means of acquainting
the students with the advantages of this forceful

competitor of the chimney.

POWER TRANSMISSION.
The property of the Catawba Electric Power com-

pany of Charlotte, N. C, was recently sold at public
auction for $175,000, the property being bid in by
the bondholders. The sale was made to satisfy un-
paid interest amounting to about $50,000.

A company has been organized in Utah, to build
an electric power plant of 5,000-horsepower capac-
ity at Collinston, Box Elder County. Pole lines

will be built to Salt Lake, Ogden and Park City.

The plant will cost about $1,000,000. New York,
Chicago and Salt Lake capitalists are promoting the
project.

MISCELLANEOUS.
The following cablegram was received by the

American Institute of Electrical Engineers from the
president of the Institution of Electrical Engineers
of Great Britain: "London, September 19, 1901.

—

Members Institution Electrical Engineers, London,
tender sympathy yourselves and American nation in

sad death President McKinley. (Signed) Langdon,
president."

United States Consul Haynes of Rouen says that

the metric system is to-day compulsory in 20 coun-
tries, representing more than 300,000,000 inhabitants

—Germany, Austria-Hungary, Belgium, Spain,
France, Greece, Italy, Netherlands, Portugal, Rou-
mania, Scrvia, Norway, Sweden, Switzerland, Ar-
gentine Republic, Brazil, Chile, Mexico, Peru and
Venezuela. The consul advises American exporters
in dealing with any of these countries to adopt the

metric system.

A correspondent of Steam Engineering tells a story
of a city smoke inspector, who stopped at a cer-

tain steam plant in Boston to sec if the smoke ordi-
nance was being violated. "He was invited to take
a seat until the chief could go with him to the roof,

and word was quietly passed around to fire heavily,

and then not to fire again until further orders. This
was done, and the inspector was conducted, in a

leisurely fashion, to the roof. By the time the}'

reached it, only a thin thread of smoke was coming
from the chimney. Of course, the inspector had to

light one of the chief's cigars, and as the scenery
was quite pretty and the air breezy and cool, he was
too comfortable to be in a hurry about going down.
The chief, of course, could not take the initiative.

Suddenly a coal passer stuck his head through the
hatchway, saying : "The steam is going down like

blazes, sor, and Mike wants to know can he fire up.

now.' What the chief replied is not on re

TRADE NEWS.
The Charles E. Dustin company is a new com-

pany that recently started business in New York
city. Its offices are in the Bowling Green building,

11 Broadway. The company will engage in the
purchase and sale of all kinds of electrical ma-
chinery, engines, boilers, etc., and will also under-
take a general engineering business, such as the
construction of electric and steam plants and other
work. Charles E. Dustin, until recently president
and general manager of Rossiter, McGovern & Co.
of New York city, is president of the new company,
and W. S. Barstow, formerly general manager of
the Edison Electric Illuminating company of Brook-
lyn, has been retained as consulting engineer. The
Charles E. Dustin company is capitalized at S250,-
coo, and by reason of Mr. Duslin's long experience
and acquaintance, no less than Mr. Barstow's tech-

nical accomplishments, it is specially fitted for the
business it has undertaken.

BUSINESS.
The Central Electric company of Chicago will

send to anyone upon request a full set of bulletins

on Pittsburg transformers, describing in full the
electrical and mechanical design, also giving full

data of capacity, core loss, efficiency, etc.

President Richard Varley of the Varley Duplex
Magnet company of Phillipsdale, R. I., is visiting

Chicago. The Varley factory' in Phillipsdale is be-
ing extended and automatic "duplex-winding" ma-
chines are being constantly added. The demand
from telephone people for "duplex" coils is unprece-
dented, and even with the greatly increased facilities

at Phillipsdale, for getting wire, etc., it has been a

hard proposition to keep up with orders.

The Electric Storage Battery company of Phila-
delphia, appreciating the demand for a' batten- of
small capacity, especially adapted to telegraph and
fire-alarm service, has placed on the market three
types of the Chloride accumulator known as the
B. T., C. T. and P. T. cells, having a capacity of six.

12 and 14 ampere-hours, respectively, at the eight-
hour discharge rate. These types are of novel con-
struction, the positive and negative plates having
their lugs or straps cast or burned together, so that
the couplet, as it is termed, is shipped to the pur-
chaser in one section, by reason of which the only
labor required in setting up a batten- of these ele-

ments is to insert the plates in the jars. Two plates
constitute a complete element of this type,
description of these cells is found in the company'?
new edition of price list A.

ILLUSTRATED ELECTRICAL PATENT RECORD.

683,026. Trolley Catcher. Charles I. Earll, New
York, N. Y. Application filed February 26,

1901.

A lever is pivoted concentrically with a drum. A spring

acts to cause the drum to rotate relatively to the lever. A
pawl mounted on the lever is adapted to engage the drum,
to cause the drum and lever lo rotate together. Means
are provided for automatically disengaging the pawl.

683.045. Electric Coupling for Conductors. Charles
Holzmann, Budapest, Austria-Hungary. Appli-

cation filed March 5, 1901.

The device described is a bond for soparated conduc-
tors and consists of a plug spanning the gap between the

rails. Means which are provided for securing the plug to

the adjacent rails arc constructed to permit relative move-
ment of the plug and connections. The plug is longitud-
inally slitted.

683.046. Incandescent - lamp Protector. John M.
Howley, Bayonne, N. J. Application filed June
20, 1901.

A body riDg is adapted for connection with the lamp-
fitting and carries a pciforaled flexible diaphragm through
which the lamp-bulb is projected.

683,051. Paper-carriage Feed Device for Printing

fssued (United States Patent Office) September 24, igoi.

telegraph Mechanism. Oscar L. KIcber. Pitts-

burg, Pa. Application filed September 10, 1900.

An intermittently operating movable member, including
a pawl, a shaft held to rotate in a standard and having
vertical movement therein, a single drive pinion, and a

rachet mounted upon the shaft, the ratchet having .in

operative engagement with the pnwl, are combined wiih
a reciprocatine carriage which has a longitudinally ex-
tending rack bar and means governed by the reverse
movement of the carriage for alternately moving the
drive pinion into and out of an operative connection
with ihe rack bar.

683,052. Armature Core for Electrical Machines.
Gerhard Koppelmann, Schuttorf, Germany.
Application filed June 15, 1901.

Front plates are provided between which arc fixed metal
bundles each comprising « number of metal plfttei insu-

lated from each other. The bundles are separated from
each other by air gaps so that air can pass axially unim-
peded through the armature and thus effect a thorough
cooline wiiboul increasing the magnetic resistance in the
way of the fields of the lines of force.

683,062. Inclosing Structure for Electric Arc Lamps.
William H, Northall, Elwood, Ind. Applica-
tion filed November 12, 1900.

A cap is carried by the frame of the lamp, and two side
parts are hinged to the cap. A globc-nolding rim is

adapted to engage with and be carried by the lower edges
of the sides parts when the same ate swung ice .

683.085. Manufacture of Filaments for Incandescing
Electric Lamps. William L. Voclkcr. London,
England, assignor to Thcron Clark Craw |

New York. N. Y. Application filed Juh
1900.

The method described consists in soaking a long-fiber
cotton thread or cellulose filament in a solution of a readily
decompesible salt or salts cf the metal or metals intended
to form the metallic base of the carbide, drj
ing the same, racking the spool with powdered
and carbide of tbe kind required in a sealed crucible aod
subjecting the same to a temperature adapted to
the salt or salts Into oxide 01 •?>& the filament
thus carbonized through an electric arc while surrounded

fHoder er like envelop composed cf the metallic
od inclosed within a vessel charted with h;

or like gas in^apabl^ >: combustion.

683.086. Manufacture of Filaments for Incandesc-
ing Electric Lamps. William L. Yoelker, Lon-
don. England, assignor to Thcron Clark Craw-
ford. New York. X. Y. Original applies
tiled July 30. 1000. Divided and this application
filed November 19, 1900.

For employment in the manufacture of filaments, the
apparatus comprises a pair of longitudinally perforated
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carbon electrodes. A cylinder is composed of the metal
or metals forming the metallic base of the carbide and is

arranged about the opposed extremities of the electrodes.

An inclosing vessel is provided and there are means for

drawing the filaments through the arc.

683,090. Recording Clock. Fredrick Williams, Re-
vere, Mass. Application filed August 11, 1899.

A rotary recording dial has means whereby it is rotated.

A carriage has means whereby it is reciprocated. An
electromagnet is mounted on the carriage. An armature
is also mounted on the carriage and is operated by the
electromagnet and carries a recording device which is

adapted to register on the dial. One or more circuit-

closers are each in circuit with the electromagnet.

NO. 683,133.

683,09s. Electric Cloth or Fabric. Louis Baecker,
Detroit, Mich., assignor of one-half to Elias

Aberle, Detroit, Mich. Application filed June
24, 1901.

This cloth which is used for electrotherapeutic pur-

poses is formed of zinc and copper wires or strips con-
stituting the warp of the fabric. Woof threads are
interwoven with the warp insulating the zinc and copper
the one from the other adjacent to the woof. The fabric

is adapted to be made electric when in use by the presence
of the body and the temperature of the wearer.

683,133. Interchangeable Electric Display Appa-
ratus. George L. Mason, New York, N. Y.,

assignor to the Mason Monogram company of

New York. Application filed September 10,

1898.

Circuits extend from a series of electric lamps to a

source of current supply. A switch is provided for syn-
":.; '!"!. .; .' introducing the current to a given number of

lamps. The switch comprises a series of rotary contact
disks corresponding to the number of lamps, and mounted
and keyed concentrically to a single shaft. Each of the

disks has segmental peripheral extensions and inter-

spaces arranged adjacent to each other to afford contacts

for different combinations of lamp circuits. The contact
extensions are adapted to be brought into operative rela-

tions successively with co-operating circuit-selecting

spring-raised contacts insularly mounted in the pathway
directly beneath the respective disks. A dial is arranged
concentrically with the shaft and disks, whereby the

relative lineal groupings of the peripheral contacts can
be iodicated when in operative relation to the commutator
plates. A releasing means is provided for allowing the

indicator hand and disk to be returned to normal position.

("See cut.)

683.171. Transmitter for Educational Purposes.
Charles S. Comins, Quincy, Mass. Application

filed April 6, 1901.

A tape having two rows of perforations at equal dis-

tances from the respective edges thereof is combined
with a feeding device therefor constructed to keep the

same from lateral divergence. Circuit-closing devices
include a finger permanently set to engage one of therows
of perforations bat capable of being raised for permitting

the removal of the tape, whereby the return of the tape

in a reversed position presents to the finger the other of

the rows of perforations.

683.172. Electrical Block-signal System Samuel
L. Foster, San Francisco, Cat, assignor to the

Market Street Railway company, San Francisco,

Ca!. Application filed October 16, 1900.

A core rod is common to both of a pair of solenoids and
Is adapted to be moved longitudinally in one direction by

one solenoid and in the opposite direction by the other
solenoid . A fixed sleeve between the solenoids surrounds
the core rod, and bas a cam slot. A projection on the

core rod engages in the slot to cause the rotation of the

core, when tbe latter is moved longitudinally by the sole-

noid?.. A tarsal i^ operatively connected with tbe core
nd turned thereby.

'.S3.186. Thermostatic Switch. William F. Singer,

V., assignor to the Singer Auto-
matic Jce Machine company, Jersey City, N. J.

filed January 14, 1901.

Tbis device combines motor, main line, a switch in tbe

line and an electrically actuated -.witch-operating mech-
anism. A device is provided for completing the circuit

wberebv the twitch-operating mechanism is energized and
a thermostat > electrically connected with rneana for re-

leasing the circuit-completing device.

Switch. King W. Mansfield
William K. Thompson. South

m filed July 6, 1900.

A switch arm i* normally separated from Its co-operat-

ing terminals. A movable device t* adapted to reit in one
mean* are provided to fttrlke the

mov 1 ioick blow and move the same to a

distance, thereby releasing tbe switch arm and causing
the same to complete the circuit. There are also means
to cause the movable device to return automatically to its

former position and reopen the circuit.

683,214. Signal System. King W. Mansfield and
William R. Thompson, South Norwalk, Conn.
Application filed July 21, 1900.

A pair of visual signals of different appearance are
placed at each of a number of points along the track.
Means located at each of the points are electrically con-
nected with aad control by positive action a signal of each
pair, whereby one signal of each pair may be substantially
simultaneously set, or the other signal of each pair dis-

continued, from either point. A mechanical interlock is

provided between all of the signals which a/e located at

either point.

683,216. Therapeutic Battery. Joseph A. Minturn,
Indianapolis, Ind., assignor to the Oxypolar com-
pany, Indianapolis, Ind. Application filed June
10, 1901.

This device consists of a number of metallic cylinders
or cells A pair of wire cables is connected at one of their
ends to the cells. Contact plates are connected at the
other ends of the wires and means are provided for throw-
ing one or more of the cells in circuit with the wires.

683,230. Electric Circuit-closer for Railway Tracks.
Fritz Sock, Magdeburg, Germany. Application
filed February 25, 1901.

A suitable support is combined with a spring-supported
rail and pins or bolts on such rail freely displaceable in

any direction upon pressure from above within openings
of tbe support. A conically shaped guide is provided to

guide ihe rail in its movement.

683,235. Motor-generator. Rene Thury, Geneva,
Switzerland. Application filed January 11, 1900.

no. 683,235.

The device described is an apparatus for producing
polyphase electric currents of constant frequency. A
continuous-current motor comprises an annular stationary
armature, a revolving differentially wound field, a ball

governor for cutting in and out the differential coils of the
field for the purpose of controlling the speed of the appa-
ratus and means for collecting polyphase current directly

from the armature. (See cut.)

683,250. Electric Rail Bond. Samuel P. Cowardin.
Richmond, Va. Application filed February 19,

1901.

An outer ferrule is provided to fit in an opening in a

rail member and an inner ferrule of varying dimensions
fits within the outer ferrule and is of a comparatively
harder material than the outer ferrule. The inner ferrule

serves to expand the outer ferrule and hold it in its ex-

panded condition.

683,253. Electric Generator or Motor. Philip^ J.

Darlington, Montreal, Canada. Application filed

August 15, 1898.

A stationary armature frame consists of an annular yoke.

A pair of laminated rings is built up upon the interior of

the yoke one adjacent to each side thereof and having a

space between them. Means are provided for retaining

the laminated rings against displacement. An axially

movable rotary inductor comprises an annular series of

pole projections located near each end thereof and in the

same planes as the laminated rings. A field spool is lo-

cated between the laminated rings and is of sufficient

width to project between the series of pole projections.

The yoke is divided in a plane at right angles to its axis

and on a line midway of the axial length of the space be-

tween the laminated rings. The divided parts are movable
away from and toward one another. (See cut.)

Amboy, N. J. Application filed December 29,
1900.

A metallic cathode receives removable sheet-metal de-
posits upon both of its sides throughout its immersed sur-
face. The plate is partially immersed in an electrolytic solu-
tion from which metal may be deposited from a suitable
anode and formed with a scratch groove upon its exterior,
whereby the metal electro-deposited upon the cathode
while covering its immersed surface is rendered separ-
able along the line of the groove during deposit.

683,266. Telephone Receiver. Samuel J. Friedman,
McKeesport, Pa. Application filed February 23,
1901.

A standard terminates at its lower end in a curved arm
and at its upper end in a semicircular portion. This is
combined with a semicircular clamp hinged to the semi-
circular portion. A curved arm is pivoted to the stand-
ard to operate with the first-mentioned curved arm, and a
spring is interposed between the arms and is connected to
the inner faces thereof at their upper end to draw the
pivoted arm normally toward the other arm.

683,279. Control System for Electric Cars. Carl
Hochenegg, Vienna, Austria-Hungary, assignor
to the Siemens & Halske Electric Company of
America, Chicago, 111. Application filed Janu-
ary 22, 1900. Renewed August 2, 1901.

In a train comprising a number of motor cars, each car
is provided with a traction motor or motors and a motor
controller. Means upon each motor car are operated by
contact with the roadway for actuating the controller on
that car. Means are provided upon each motor car for
operatively connecting the controller-actuating means
with the controller. Means are also provided upon each
motor car for controlling the circuit connection between
the motor circuits and the source of supply, and there is a
train-control system for controlling from any desired point
on the train the operation of tbe connecting means and
the circuit-controlling means. (See cut.)

683.283. Electromagnetic Traction-increasing Appa-
ratus. Albert A. Honey, Tacoma, Wash. Ap-
plication filed November 20, 1900.

A sleeve is mounted loosely upon each axle of a combina-
tion of wheels and axles. A magnet or helix, each in two
sections, is mounted upon each of the sleeves. One section
of each magnet is wound in one direction and the other
section in the opposite direction. A bridge of magnetizable
metal connects the two sleeves, and wires are provided by
means of which the magnets are connected in a common
circuit.

683.284. Electromagnetic Brake. Albert A. Honey,
Tacoma, Wash. Application filed November
22, 1900.

This device is applicable to any wheeled vehicle
adapted to be supported by metallic rails. Wheels are
adapted to be magnetized and de-energized. A brake
beam of magnetizable metal is provided for each pair of
wheels. There are slide bolts or rods for connecting each
of the brake beams with the frame of the car, and upon
these rods the beam is capable of a sliding movement.
Shoes are mounted upon each of the beams. Means are
provided for mechanically forcing or moving the shoes
into or within the magnetic influence of the wheels, and
there are also means for automatically withdrawing the
shoes from contact with and out of the magnetic influ-

ence of the wheels upon the demagnetization of the latter.

683,319. Burglar Alarm. William G. McClure,
Beaver Falls, Pa. Application filed November
14, 1900.

An electrically operated alarm and mechanism for

operating the alarm are provided. The mechanism com-
prises in connection with a source of electrical supply
and the circuits, a contact plate mounted on the bottom of
the casing, a contact lever pivotally supported from the
plate and provided with a curved end, a contact arm sup-
ported on the bottom of the box or casing, a pin normally
held elevated and in engagement with the curved end of

the lever for holding the lever out of engagement with the
contact arm. The pin is held in its elevated position by
the engagement thereof with the support for the box or
casing and is adapted upon the lifting of the box or casing
to permit the fall of the contact lever against the contact
arm to sound the alarm, and springs engage the curved
end of the lever for accelerating its downward movement
when its support is removed.

683,341. Electric-alarm Mat. Albert D. Shaw, New
York, N. Y. Application filed June 25, 1901.

no 683,253.

683,257. Electric Programme Clock. Benjamin Du-
binski, San Antonio, Texas. Application filed

April 1, 1 901.

A casing has circuit connection with an electric bell
. A

ring also has circuit connection with the hell. A series of

card holders are loosolv arranged In the ring and are

adapted to be projected inwardly in the ring. An arm i:>

carried by the clock movement, and a slotted slide is

adjustably connected to the arm. A contact having a rear-

v/;ir'll>' projfjr.tini; pf:rlor;itf:'i lug i<; M right angle thereto,

A pin pivotally Hucures the arm and lug together, and a

spring f^ coiled around the pin. The ends of the spring
are rigidly secured in the lug and head of the pin respec-

tively whereby the contact is held normally in lino with
lie. slide, Tbe contact in adapted to engage the Inner

ends of the card holder*..

683,263, Electrolytic Production '<f Cathode Plates.

Elmer G. Elliott and Valentine Kishner, Perth

no. 683.279.

A wire mesh is carried by an upper frame and a wire
mesh is carried by a lower frame. Interposed strips of

elastic material are attached to both the upper and lower
meshos. The attachment between the clastic strips and
the upper and lower mcshoB are such that tho fastening
devices connected with one mesh will bo out of engage-
ment with the opposing mesh.

683,397. Signaling Mechanism. Reinhold Herman,
Crafton, Pa. Application filed January 14, 1901.

A signal having a bias to danger poBition is provided
with electrically operated mechanism tor electrically lock-

ing tho signal at caution and clear positions. A circuit

controller is operated by the driving means for controlling

the lock circuit during tho movement of tho signal from
danger to clear position. Moans normally act to operate
tho circuit controller during the movement of tho signal

from clear to danger position.
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H. H. Vreeland, President of the Ameri-
can Street Railway Association.

With Mr. C. T. Ycrkcs in London; introducing

American methods of street-railway operation in the

British metropolis, Mr. II. H. Vreeland of New
York, the new president of the American Street

Railway association, is probably the most prominent

street-railway man in the United States. Mr. Vree-

land's career lias been a remarkable one, and his

present position as the managing head of all the

surface street-railway lines on Manhattan Island is

the well-earned reward of indomitable pluck and

well-directed energy.

Herbert Harold Vreeland is an active, vigorous

man of 44. physically large and mentally broad-

minded. He was born in the town of Glen, in the

Mohawk Valley of New York state, the youngest

son of a family of seven children. His father was

for 25 years the pastor of the Dutch Reformed

Church at G'en. Determined to earn his

own living, young Vreeland started to

drive a grocery wagon at the age of 10.

His schooling was brief, as at 15 years

he obtained employment handling ice at

Newark, and from that time on changed

from one line of work to another until

finally he gratified his ambition to become

a railroad man by securing a place in

['875 as a gravel shoveler on a night con-

struction train of the Long Island rail-

road. There he inspected ties and road

bed at a dollar a day. and began to feel

as if he were getting along in the world.

His next position was as switchman,

which proved to be only temporary, as

after the construction work was done

Vreeland was discharged. He told

one of the officials that he was bound to

slay with the company and was sent to

another division, where he swept and

cleaned cars. Raised to brakeman, at $40

a month, he spent $18 for board, sent $20

home to his mother, and "squandered"

the other $2 a month for clothes and lux-

uries.

One day an old railroad employe told

him that he would doubtless get to be a

conductor some day, but that he would

not go higher. Vreeland, with perhaps a

prophetic dream of the future, told 'him

that instead of sticking there he would

one day be president of a road, litis

was laughed at by all present and the am-

bitious young man thereafter went by the

nickname of "President" Vreeland while

he was a brakeman. He did succeed in

becoming a conductor, but was put back

as brakeman for an accident for which

he and the engineer were held to be jointly

responsible.

One day Mr. Vreeland was the brake-

man on tlie special train of (he president of the com-

pany, and soon afterward was given important com-

missions to execute for the president. Willi the

change in control of the Long Island road in 1881.

Mr. Vreeland again found himself out of work, but.

nowise discouraged, he sought other employment,

and was successful in securing a position as freight

brakeman on the New York and Northern railroad.

I lis ability again attracted the favorable attention of

his superiors, with the result thai ho rapidly rose to

the posl of passenger conductor and finally became

general manager of the road.

During his connection with the New York and

Northern road Mr. Vreeland came in frequent con-

tact with William C. Whitney, who was a large

owner in the company, as well as an influential

factor in street-railway mailers in New York city.

Mr. Whitney and his associates were very favorably

impressed with Mr. Yrccland's alert, progressive and

intelligent management of the railroad company's

affairs One day Mr. Vreeland was hastily sum-

moned 10 the office of the Houston Street, Wi

Street and Pavonia Ferry Railroad company. Here

he was given a letter which announced that be had

been elected a director and also president and gen-

eral manager of the company, his duties to commence
al once.

Thai was the beginning of Mr. Vreeland's friend-

ship with Mr. Whitney and his colleagues, who at

that lime were just commencing the consolidation

of the street railways in New York city. Mr. Vree-

land was the man chosen to develop Ibis immen e

system, and he has grown with the growth of the

Metropolitan Street Railway company, of which he

is the president and genera] manager. When the

important Third Avenue Railroad company began

to have its financial troubles early in 1900, the presi-

dent of the Metropolitan was keenly alive to the

situation and when Ihe stock fell to 50 points he

saw the opportunity and urged Mr. Whitney to gel

control of the system. The securing of this large-

property is matter of recent history, as is also the

development and many improvements of the Metro

politan system that have been effected under Mr.

Vreeland's wise and energetic management. On St.

Valentine's Day in 10.00 Mr. Vreeland received a

present of $100,000 from those who had benefited by

H. VREELAND, PRESIDENT OF THE AMERICAN STREET RAILWAY ASSOCIATION

bis skilful management of the Metropolitan com-
pany's interests

The Metropolitan system, which Mr. Vreeland

manages, covers nearly 400 miles of track, including

every foot of surface street-railway track on Man-
hattan Island. The road carries year])' about 300.-

000,000 passengers, or half as many as are being

carried by all the Steam railroads m the United States

together. In the seven years that Mr. Vreeland litis

been at the head of the Metropolitan company $35,-

ocn.ooo lias been expended in Ihe purchase of other

street-car companies in the city and in superseding

animal power .and cables by electricity. Under bis

management and supervision lines have been pur-

chased, extensions have been added, improvements
have been made to roadbed and line constni

new power stations have been designed and built,

passenger and traffic conditions have been studied,

and ihe whole system has been brought to ihe point

where now its equipment is second to none in the

world, while on account of the peculiar geographical

formation of Manhattan ihe service can hardly be

expected to he improved upon The company is

now capitalized al $52,000,000, and has a year!) re\

eiiue of about $15,506,000.

One <^f the chief characteristics of Mr Vreeland

that makes liini successful in every task he I

takes is his unusual powci incentration. The

office work connected with the mai f the
ngcr line in the country would lie suffi-

i' ni to keep most men fully occupied, but h"
[

f his work only al

each day. The rest of bis time, and he never ;,

a limit upon it, is spent in the act!

insulting with division superintem
attending meetings and contributing

which hi Me toward the improvement of the
ystcm which he has made bis life work.
Mr. Vreeland comes to the presidential office of the

American Street Railway association with a
railway experience of the best and with the charac-
teristics that will make his leadership an ho:
the association. He has taken an active inter

the. affairs of the association, of which he was
vice-president at the time of his election to the :

dency. He was especially active in promoting the
very successful meeting in New York this week.

His high repute as an expert in the finan-

cial world on all subjects relating to
steam and street railroading has made him
;m authority frequently consulted regard-
ing the value of properties in which bank-
ers and other large investors are inter-

ested. As a writer the new president of
ihe association expresses himself clearly

and well; he has contributed occas
articles to the periodical pr.

Mr. Vreeland has been honored with
many official positions in different corpo-
rations and organizations. About a year
ago he was elected president of the New
York Railroad Club, being the nr-t -

railway man to be elected to this office.

For a time he was president of the Ameri-
can Air Power company, but bad to leave
that position on account oi his increasing

duties in the Metropolitan management.
He is now a director of the American
Surety company, president and dir

of the Bleecker Street and Fulton Rail-
road company, a director of the Broadway
and Seventh Avenue Railroad company,
president of the Central Park. North and
East River Railroad company, president
of the Forty-second Street and Grand
Street Ferry Railroad company, president

and director of the Fulton Street Railroad
company, president and director of the

Metropolitan Street Railway company.
president ami director of the Thirty-

fourth Street Crosstown Railway com-
pany, a director of the Twenty-eighth and
Twenty-ninth Streets - wn Railroad
company, president and dire

Twenty-third Street Railway company,
president and director of the Long [stand

Fertilizing company, chairman of

mmittec of the New York S

Railway association, and president

Metropolitan Street Railway Empl
Mr. Vreeland's home is at Brewster, X. Y.. where

at "Kest a While" he spends his few leisure

surrounded by ihe members of his family.

Electric Power in Belgian Coal Mines.

Arrangements have been concluded by

most important coal mine companies in the Cbarlcroi
district of Belgium for the erection power
house from which electric power will be trans:

10 three other mmes now in

distant from each other. The pov
incut will be composed <^i powerful steam ,

driving large generators, flic tr.:- -

ihe inines are 10 he carried

i in ihe pits by .1 cable sheathed in su

electric pumps that are used in the mines
.1: the bottom of the pils at a depth ol

feet. These pumps give from 15a

minute and they occupy but little -

rt'ed that ihe cli

he employed in operating the wir
cbines employed in washing and -

cars and also for illuminating pvi

traduction of electric power in tin-

it is said, in a great saving in fuel

will comprise in all 1

horsepower each and two grou
giving 1.200 horsepower. An eleel

Liege. Belgium, has Keen award,
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Progress on the New Power House at

, Niagara.

By Orrin E. Dunlap.

The National Contracting company has made

splendid progress in the construction of the second

wheel-pit for the Niagara Falls Power company, and

while the work is not quite so far advanced as it

was hoped it would be by this date, still it is rec-

ognized that the progress has been remarkable. It

will be remembered that this second wheel-pit is 463

feet eight inches long, 18% feet wide and I78V2 feet

deep. It is being constructed on the inlet canal, op-

air pumps are to be installed in these chambers.

Those familiar with wheel-pit No. 1 will recall that

in similar chambers in that pit great water pumps
are located, these pumps furnishing a water supply

to the south end of the city of Niagara Falls.

At a depth of 130 feet the small tunnel connecting

the old and new wheel-pits has been driven, its length

being about 310 feet and its dimensions about eight

by 10 feet. The work of lining this tunnel with brick

is about half finished. The sides are vertical. The

object of this tunnel is to afford a passageway for

the company's employes from pit to pit.

All of the masonry has been completed with the

guarantees more comfort to the men working over

the racks, as well as additional protection from ice.

The bottom of the forebay is concreted to a depth

of from one to two feet, the concrete being mixed
by a machine made by the Iroquois Iron Works of

Buffalo.

In constructing this second great wheel-pit the

same conditions of rock and water were met as were

observed in constructing the first pit. From top to

bottom the nature of the rock changes four times.

The amount of water that flowed into the work
through crevasses in the rock was considerable, but

it was readily handled by means of a ring excavated

at a depth of about 60 feet. This ring is six feet

deep and 4% feet high. It has been bricked up, and

forms a permanent feature in the gathering and

handling of the inflowing water. From the ring the

water is now pumped to the surface, but when the

pit is fully completed the water will be carried to

a point below the turbine deck and there discharged

into the tunnel.

Present prospects are that the current output of

the new wheel-pit and station will be available in

the early summer of 1902. The resident engineer of

the Niagara Falls Power company is Mr. William A.

Breckenridge, while the resident engineer of the Na-

tional Contracting company is Mr. Walter McCulloh.

Both of these engineers are well known as having
had extended experience.

FIG. I. PROGRESS ON THE NEW POWER HOUSE AT

posite the present power station and pit, and is a

work of greater magnitude than was the construction

of the original pit. When finished its output capac-

ity will be 55,000 horsepower, as compared with 50,-

000 horsepower of the present pit. The new power

house will have a length of 560 feet and a width of

70 feet. The style of architecture will be identical

with that of the present beautiful station, but the

long roof of the building will have gables at each

end and one at the center, breaking the stretch and

adding to the beauty of its appearance. The struc-

tural work of the station has been partly completed

by the American Bridge company, and the contract

for the superstructure has been awarded to Mosier

& Sommers of Buffalo.

Naturally, surrounding such a great work there

is a scene of much activity, and the various processes

of preparation go forward with a vigor customary

with perfect system. Inside the power-house struc-

ture, over the wheel-pit, running on tracks laid on

the west side, three steam cranes are in operation

for raising and lowering men and material. One of

these cranes was made by the Brown Hoisting com-

pany of Cleveland; another by the American Hoist

and Derrick company of St. Paul, and the third by

the Industrial Works of Bay City, Mich. The' two

machines first mentioned have a gauge of eight feet,

the third being of standard gauge, in order that it

may be run out and used upon and along the track

outside the building. A bridge has been erected over

the renter of the pit to facilitate the lowering of ma-

terial. Fig. I shows the present condition of the

new pit and power house, two of the cranes

seen at the left.

The tunnel extension made necessary by the con-

struction of the second wheel-pit has been lined

with brick, and the connection of the lining with the

pit has been made. The tunnel lining is very similar

to the lining of the original tunnel, vitrified brick

being u first eight courses and inverts, and

"tunncl-hards" for the remainder. The tunnel cx-

ow has

a contract for the Canadian power tunnel.

r, in the wheel-pit has been

cption of the checks for some
On the west side of the pit. at a

depth vhich is the location of the turbine

deck. n built, each of which

jr feet high and 50 feet deep. The
'ling is that the exciter-, oil and

IAGARA.—VIEW OF WHEEL-PIT AND POWER HOUSE.

exception of the arches of the forebay. This fore-

bay, which is illustrated in its present condition in

Fig. 2, is a new feature in connection with the second

great installation of the Niagara Falls Power com-

pany. It is located on the west side, between the

power house and the inlet canal. It is 40 feet wide,

460 feet long, and will be covered its entire length

Improvements and Extensions on the
Metropolitan Elevated Road.

Two important extensions are being made by the

Metropolitan West Side Elevated Railroad com-
pany of Chicago. The Garfield Park branch of the

company's system is being extended from Forty-

eighth avenue to Fifty-second avenue, where it will

meet the Aurora-Wheaton electric interurban line,

which is now being built. This latter road will

run through Aurora, Elgin, Batavia and other

cities in the Fox River Valley and will give service

to a population of over 100,000 people. The
Douglas Park branch of the Metropolitan company
is being extended from Western avenue, its present

terminus, west to Fortieth avenue. Connection will

be made with the Chicago and Burlington railroad,

near Douglas Park boulevard. This extension will

be double-tracked and 1.8 miles long and the Gar-

Held Park extension will consist of one-half mile of

double track.

Some time ago the Metropolitan management
found that it was losing a good deal of traffic from
people employed in the manufacturing district just

west of the Chicago River. It was discovered that

many passengers who came down to that section

from along the Humboldt Park line in the morning

FIG. 2. PROGRESS ON THE NEW POWER

and width. At the side of the power house No. 1

the current of the inlet canal Washes direct against

the racks, but at wheel-pit No. 2 the water will pass

through the 24 arches, striking then upon ilie racks

direct, the racks being located about 10 feet bark

from the arches. The top of the arches is below

the water line, and it is expected that the outlet

wall will serve to keep out the floating ice of the

canal. The fact that the forebay will be covered

HOUSE AT NIAGARA.—VIEW OF FOREBAY.

would seek other means of transportation home in

the evening. The cause of this was investigated

and it was found that when the crowded trains

from the Union Loop came to the Canal and Hal-

sled street stations there was practically no room

for Other passengers, thus forcing away the traffic.

To meet this difficulty the company put in a stub

terminal at Canal street and now operates trains

between that point and Humboldt Park in the morn-



October 12, 1901 WESTERN ELECTRICIAN 235

ing and evening without sending tlicm around tlie

Loop. In iliis way the company has increased its

traffic on that line by about 35 per cent. Tin

hiii lias been so successful that it may be adopted

on some of the other branches.

In the large power house of the company, whirr

about 13,000 horsepower of machinery is located,

some alterations are being made. A 1,000-horse-

powcr unit in the center of the engine room has

been moved to one end, and in its place is being

installed a 3,500-horsepower Allen-Corliss vertical

compound engine direct-connected to a 2,750-kilo-

watl Westinghouse railway generator.

Alternating Current for Railroads.

In a recent address before the Society of Engi-
neers and Architects in Budapest, K. von Kando
contended that the alternating-current solution of
the long-distance electric-traction problem is the
best. The question is altogether different from the
problem of providing power for tramways. The
distances and the amount of power required are
much greater; and the load factor is also, very dif-

ferent. For instance, on three mterurban tramways
in the neighborhood of Budapest the ratio of the
maximum to the mean load on the power stations

ranges between 1.7 to I, and 2.0 to 1. On the other
hand, on a line 15 kilometers long, running from
Budapest to Vacs, where there is a fairly heavy
traffic, the above-mentioned ratio becomes 7 to I,

Batteries can be applied to contribute towards the
equalization of the load on the generators; but al-

ternating-current transformers can also bear con-
siderable overloads of short duration, and cost far

less.

The firm of Ganz & Co. went fully into the ques-
tion when it undertook the reconstruction of certain

Italian lines on the border of the Adriatic Sea,

which work is now nearing completion. It was
then decided to use alternating current, the high-

tension current being applied direct to the motors
without the intervention of any transformers. Be-
fore granting the concession to construct the line

from Burgdorf to Thun, the Swiss government con-
sulted Kapp, Weber, and S. P. Thompson, all of

whom reported that high tension was suitable and
desirable on the proposed line. Before presenting

FIG. I. BERLIN ELEVATED AND SOBWAY RAILWAY.
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his report, Weber carried out experiments with a
view to ascertaining the voltage dangerous to life

;

and he reported that under certain circumstances
100 volts have been known to be fatal, while, on
the other hand, under altered conditions, 3,000 volts

do not necessarily constitute a fatal shock.
The author considers that under present condi-

tions any advantages derived from increasing the
voltage beyond 3,000 volts or 5,000 volts are out-
weighed by the increased difficulties of insulating

the motors, and of constructing high-tension ap-
paratus generally. The great objection to the al-

ternating current lies in the distrust felt for high-

tension current, in that it is possible for it to be
dangerous to life. A shock can only result through
failure of insulation, and then only supposing the

current to leak away through bodies which are bad
conductors in themselves or are connected to earth

through bodies having high resistance. This being

the case, it is merely necessary to surround com-
pletely all conductors carrying high-tension current

at all places by a continuous metallic sheath, and
on the cars this metallic sheath must be directly

connected in several places with the truck, and so

with the wheels and rails. The carriage roofs must

also be similarly connected to the wheels. The only

piece of apparatus requiring manipulation is the

motor switch, and this must be inclosed in a cast-

iron case, and by interlocking arrangements it

should be impossible to open the case unless

(he current has been previously switched off. At the

various stations, the current should always be

switched off the line, unless a train is either about

to arrive or depart; and various precautions of a

similar nature arc mentioned. A slightly different

solution of the problem lies in reducing the pres-

sure by means of transformers carried on the trains;

but this, Mr. Kando thinks, is not to be regarded

as a satisfactory solution, seeing that it increases

the weight of the train, and so does away with one

.if the chief advantages of electric traction which

lie's in the fact that the weight of the motors is

small. Transformers might easily increase the

weight of the train by 10 per cent, or 20 per cent.

Berlin Elevated and Subway Railway.

Siemens & Halske are building a new elevated
and subway railway in Berlin which will, when it is

completed, afford a most important link of com-
munication in that city. It runs from west to cast

through the central pan of Berlin, bul makes a
slight curve, so that it almost corresponds in

111.1t 1.1 ill.- District Railway portion "f the Inner
Circle in London, the existing elevated Ringbahn,
which is steam-driven, supplying the outer circle

as well as a curved line about equivalent to the
Metropolitan or northern portion of the London
Inner Circle.

The line starts as an underground, or rather as a
subway railway only a very few feet below the surface

Wffffi

FIG. 2. BERLIN ELKVAfBD AND SUBWAY RAILWAY.
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of the roadway right at the west of Berlin, north
of Charlottenburg, and only ascends to the surface
after about one-third of the distance is traversed,
lug. 1 is a section of the tunnel as it will be when
completed. The floor of the tunnel will be bal-

lasted, and wooden cross sleepers will be employed,
i he third rail will be placed at the side of the track.

The water is drained off by a gutter between the
rails, this leading to a well at the end of the line,

from which it is pumped off.

The same trains run through from the viaduct
to the tunnel and vice versa, and the grade at the
junction is i in 38. Fig. 2 shows the general ap-
pearance of the girder construction on one part

of the elevated railway in Gitschiner Strasse. An
interesting point on the line is the so-called "slit

house," through which the overhead line passes.

The line has to cross a row of houses, and for some
reason the house in the direct line of route was
not to be pulled down, so half of it is left standing,

and a slit cut through the other half, the partition

wall being strengthened, and means being taken to

deaden vibration. A somewhat similar construction

has been adopted at the generating works, a general
view of which is given in Fig. 3.

On the other elevated portions of permanent way
much attention has also been paid to the vibration

question, a sort of pumice cement and gravel being
employed to deaden the sound. Wooden cross-

sleepers are used, and the rail-joints are scarfed.

The third rails are placed on the inside of the

track and are well insulated. They are of iron

and are supplied through copper feeders. On the

western part of the line the track rails weigh 2S

kilograms per meter, and there is a space of '70

centimeters between the sleepers, while on the east-

ern portion a heavier weight of rail has been chosen.

I'yk.Ifu. II Hi bf. .
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GENERAL VIEW OF POWER HOUSE.

viz., 40 kilograms per meter, with sleepers one

meter apart and fixed directly to the ironwork,
\i first 'In- trains will consist of three coaches,

the first of which will be a motor car. These will

carry 130 passengers, and will weigh together about

75 tons. The trains will probably run al four or

five minutes' headway.
Current is supplied from a generating station

placed nearly at the central point of the line and

near one angle of a triangular junction on two
where the line meets the Ringbahn by the Fots-

damer main railway station. Here are also car

sheds and sidings. A section of the power house
is shown in Fig. 4, and it must be read in connec-
tion with Fig. 3, which explains why it is advan-
tageous to have the b*>.' :) the
top floor. There are three generating sets, each
rated at 800 bor normal working and

upplying 1,200 ho: i-ency.

The engines arc vertical cross-compound a .

and they arc directly coupled to compound
os of the internal-pole pattern with

armatures. These dynamos arc a survival
old type, says the London Electrician, from which
these facts and the accompanying illustrations have

although they arc built specially for these
: the combined armature and commutator

have not been adopted, however, the commu
but not the actual outer sui

armature winding. A 1,200 ampere-hour "buffer"
battery is employed, and is charged with the as-
sistant".

Rights of Street-railway Companies.
The street-railway situation in Chicago was dis-

cussed at the banquet of the Chicago Law Club
held on September 27th. Edwin Burritt Smith was
the principal speaker. Among other things he said

:

"The people own the streets. The business of in-

tramural transportation, save to the extent it has
been granted—given away— is theirs. They have
no claim to the tangible property employed by the
companies in conducting the business. That belongs
to the companies. If taken by the public at the
end of existing grants, or thereafter, its value for
use in continuing the business of transportation
ought to be paid. Such tangible property is the
only asset the companies possess, save the value
of what remains unexpired of their existing licenses
or franchises. The doctrine of vested rights neither
requires the city to extend the present licenses nor
to grant further licenses to the existing companies.
Whether the city should do either is purely a ques-
tion of public policy. The companies, by grants of

FIG. 4. BBRL1N ELEVATED AND SUBWAY RAILWAY.
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power to them to transact for the city a public

business for a time certain, acquired neither an ex-

press nor an implied right, even to a moment's
extension beyond such time certain. The com;
as just stated, own the tangible property employed
by them in the business of transportation ; also what
remains unexpired of their existing licenses, com-
monly calicd franchises, to perform the public serv-

ice in which they are empl

The Central Illinois Trolley Project.

h has been learned that the plans of the E'

Moore syndicate of Cleveland lor a system of electric

roads lor Central Illinois, radiating from Spri:
:
_

substantiate in part the rumor concerning thi

n which was published in the Western
Electrician of last week. Henry A. Everett recently

returned from an inspection trip in that section, and
he is said to be well satisfied with tlu

The plan contemplates the construction of lines from
opringficld to Blooruington, to Decatur and some
other points, the lines radiating from the capital city

in each ease. Ibis, however, is the key to the

situation there, and in the course of time the syndi-

cate will likely build lines connecting Chicago and
St. Louis, following the same general plan that has
been adopted in completing the Lake Shore road

from Cleveland, Ohio, to Detroit, Mich. The lines

that will be built about Springfield, with .-:

tb.it wi itructcd both north and
ultimately be taken in building a

line into St. Louis at this tint

if the river valley near that city which '.be lines

SS and the hilly s<

Illinois, where tin Ming will

in time it is expected
that the present plans may

\ trolley line is projected bet/

Jamestown. X Y.



236 WESTERN ELECTRICIAN October 12, 1901

High-speed Railway Experiments Near
Berlin. 1

By 0. Lasche.

The car described in the paper is now finished, and,

so far as trials and tests in the factory of the Allge-

raeine Elektricitats Gesellschaft can give an indica-

tion of its behavior under working conditions, has
answered all expectations. It was tested at a periph-

eral speed of the wheels of about 56 meters pe_r

second, corresponding to a car speed of 200 to 210
kilometers per hour, and has been shown to the
technical experts of the Studiengesellschaft fiir Elek-

trische Schuellbahnen prior to its transference to

the experimental line.

I.

—

Experimental Line.

The Studiengesellschaft was formed for the pur-
pose of studying the technical and economical re-

quirements of electric driving on long-distance rail-

ways. The maximum limit of speed for the trials de-
termined upon was 200 kilometers per hour. After
careful consideration it was decided to use an exist-
ing military line from Berlin to Zossen (Fig. 1),
placed by the German Military Department at the
disposal of the association, as the construction of a
special experimental line would have involved a seri-

ous loss of time and much extra expense. The line

selected is specially suitable, as it can be used for

tests of the relative advantages of different types of
permanent way, track beds, rail profiles and rail

joints.

The paper relates exclusively to the construction
and testing of the car, and to investigations and
experiments in connection therewith. The running
tests on the line will shortly commence, and will, it

is hoped, form the basis for future practice in two
completely different senses.

Attainment of a speed of 80 to 100 kilometers

^OberSchon

FIG. I. HIGH SPEED RAILWAY EXPERIMENTS NEAR BER-
LIN.—MAP OF THE LINE.

per hour.—In the first instance, it is necessary to
ascertain what speed is attainable without necessi-

tating alterations in the existing line. Then the ex-
i the diminution in the wear and tear of the

track must be determined when electric cars are
'1 with that caused by steam loco-

motives running at the same speed. In many cases

probable that the electrical working of a line

nglc motor cars will enable existing bridges

and tracks to meet the requirements of a rapidly

increasing traffic, whereas the use of heavier steam
locomoi >nger trains would necessitate alter-

The attainment of these nld, in

be regarded factory, tor distance;

would red in a reasonable lime, and the

public would more frequent train service,

borter trail! of being provided with
:n the day. The absence of

The ' mstruc-
no difficulty, and no

. either of the track or signaling

ordinary wo

:tric traction should be

omical than steam traction: it will, in

many ::t to insure its adoption to

public will find it more agreeable,

mcral arrangement
retirements of th'

per hour.

—The experiment continued in

-mining the mdition; for

-fa K.nal Enfcilieer-
'•" r {. 1501.

running at high speeds, the limits of which can only
be ascertained by trial. .For such high speeds as
are here contemplated, the present systems of signal-
ing might have to be altered, and the crossings and
switches abandoned. It will be absolutely necessary
to establish all high-speed service on a separate track
with special lines in either direction, exclusively for
this service. Lines for local and goods traffic must
be built separately. The investigations to be made
relate to the motor cars, the construction of the
track, and the necessity for insuring safety.

II.

—

The Construction of the Motor Car.

The motors are attached to the car itself, and no
separate locomotive is used. Each car will accom-
modate about 50 passengers. The motors have in
all a normal output of 1,000 horsepower, and a

the wheel by an elastic coupling, and providing an
elastic suspension for the motor, the springs being
arranged so as to have increasing rigidity as the load
increases. The motors are accordingly mounted on a
hollow shaft, of which the surface speed in the bear-
ings is nearly 15 meters per second Fig. 3 illus-

trates the rotor of the motor, mounted on the hollow
shaft, showing the spring coupling. Fig. 4 shows
the uninclosed stator. Experiments and observations
have been made as to the friction, both at .this speed
and at others up to 25 and 30 meters per second,
and under very great bearing pressures.

Starting resistances for motors of 250 to 750
horsepower have already been used in practice, but
the problem of arranging them in a confined space,
for use in continuous regulation in connection with
a power of four times 750 horsepower, has never be-

M-
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maximum output of 3,000 horsepower. The tests

will show whether so much power is really necessary,
and will indicate the consumption of power at dif-

ferent speeds, and under the influence of head or
side winds.
For the working of long-distance railways, the

three-phase alternating-current system could alone
be considered. The generation and transmission of
three-phase currents at from 40,000 to 50,000 volts
pressure present no difficulty, but on the experi-
mental lines the pressure will be only 12,000 volts,

the current being supplied from the central generat-
ing station of the Berlin Electricity Works, which
is situated at a distance of 12% kilometers from the
commencement of the line. The length of the line

is 24 kilometers.
At present, transformers are placed on the car

itself to transform the current down from 12,000 to

400 volts ; but it is still undecided whether, in prac-
tice, it may not be better to use motors of medium
voltage, say, of 3,000 volts, taking the current at

this pressure from the line, to w7hich it is supplied
through transformers placed in transformer houses
at definite intervals along the track. In this case
(he transformers would reduce the pressure from
50,000 to 3,000 volts. It is well known that static

transformers require no attendance as compared
with rotary transformers.
The car (shown in section in Fig. 2) is provided

with a driver's platform at either end, from which
the control is effected. All parts carrying current
are placed in a special apparatus compartment, which
is separated from the rest of the car by double
sheet-iron partition, so that passengers and attendants

cannot come into contact with current at dangerous
pressures. The total length of the car is about 22
meters, and in cross-section it conforms to the stand-

ard structure of the German state railway carriages.

The car body is carried by two bogies, or trucks,

each with three axles, of which the center is only

a running axle, while each of the others carries a

250-horsepower motor, capable of developine" a max-
imum of 750 horseoower. The diameter of the car

v.heels is 1,250 millimeters, and the speed about oco

revolutions per minute.

III.

—

Investigations with Reference to the Con-
struction of the Motor Car.

The problem before the designer was the creation

of something altogether new—namely, the construc-

tion of an experimental motor car, without reference

to any existing type either of low-speed electric

locomotive or of street-railway cars. The sole aim
in the investigation was the construction of a motor
car lo run long distances at the highest possible,

speed.

The weight of the electrical equipment was, in

the first inst.incr. not less than 50 tons for the re-

quired output of 3,000 horsepower, but, by modifying

the construction of the starling apparatus, motors

and transformers, the weight was reduced to 30 tons;

but of this weight a large proportion ivaS
p

due to

the transformers, which may possibly be dispensed

with altogether hereafter.

The mechanical connection between the motors and

1 be axles of the wheels was a matter of the greatest

importance, the use of intermediate gearing being

out of the question on account of the wear aim
h il would be subjected. Although from

the fir : ili'- objeel was to obtain an elastic coupling.

various designs and devices were tried, in some ol

the motor was rigidly attached to the axle

while in others springs were introduced. The de-

of i pring attachmcnl for use al abottl

r,ooo revolutions per minute, and with an output of

lower pi r motor, was a difficult task. 'I he

solved by connecting the motor to

fore been contemplated. The relative advantages of
liquid and metal resistances were considered in de-
tail. The use of the former at first seemed out of
the question, while the latter involved the employ-
ment of a large number of contacts, brushes, con-
necting cables and resistance material, making them
too heavy and cumbersome.
Four motors, each with three armature circuits,

give a total of 12 phases, in each of which was in-

serted a resistance divided into 12 steps ; but in

spite of this subdivision, the regulation was found
to be too jerky to be satisfactory. Ultimately a
liquid starting device, that could be equally well

used for large winding engines, was designed. The
resistance material was a solution of soda, but the
apparatus had nothing in common with the ordinary
liquid starting resistance.

Taking into account the fact that a speed of 200

kilometers per hour was contemplated, it was ar-

ranged to provide, in addition to the Westinghouse
air brake, an electrical brake, which could be used
either in connection with, or independently of, the

source of current. The brake was so designed that

it could be applied either gently or powerfully, at

will.

Other investigations were made besides those re-

ferred to, and from the results obtained in the pre-

liminary trials, there is every reason to hope that

the motor car will meet all requirements, and enable

the association to deal with the questions relating

to the running of the car on the track.

Discussion.

Sir William Preece admired the candor with
which the experiments were described, and with

i A

FIG. 3. HIGH SPEED RAILWAY EXPERIMENTS NEAR BER-
LIN.—MOTOR MOUNTED ON HOLLOW SHAFT,

SHOWING SPRING COUPLING.

which the difficulties met with were explained. He
said that in Germany much experimenting and much
money were bestowed on electrical problems, and
that state assistance was given; also that the German
emperor took a personal interest in all the great
engineering works, whereas in England much ex-

perimenting and more money were spent in opposing
big electrical schemes. He strongly advocated the

three-phase system, and said that three-phase was
really more continuous than a continuous current,

i. c., if the energy curve of a three-phase sel of

waves be plotted, it would be found lo be a straight

line. In further comparing the two systems, he said

that the three-phase saves 30 per cent, in weight of

machinery, and by using 3,000 volts pressure on
lb.- line the cosl of conductors is greatly diminished,

lie also said that 40 per cent, at least would be
saved in capital expenditure. He remarked on the

fact thai the Allgemeine Elektricitats Gesellschaft

in its experiments had considered the comfort of

pa cngers by Irying to abolish vibration, and thought

(bat he might convey the thanks of I be whole elec-
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trical world to the Allgemeine Elcktricitiits Gesell-

jchafl for whal it was rloing.
_

Mr. Rathenau, representing the Allgemeine Elck-

tricitiits Gcsellschaft, said that it had made it a

principle to show everything it had to show, and to

conceal nothing. He referred to the fact that many

competent men arc opposing the change over from

steam to electric locomotion because they fear com-

petition, but the same thing happened on the intro-

duction of electric lighting—the gas interest was op-

posed to it, but it had been found that in spite of

the going ahead of electric lighting the gas compa-

nies had not suffered to any great extent. He
[bought that the steam locomotive would go on for

a long lime yet. He thanked Sir William Prcecc

for bis kind remarks regarding the German emperor,

and said that no one was more devoted to engineer-

ing than his majestv. He said that they look to

England for a mcrket for the output of their works

in the way of high-speed railway gear and stock,

so that perhaps England would be the first country

to use high-speed electric railways of great length,

as she was the first to use steam locomotives. He
said this because he thought there was small chance

for them in Germany at present, owing to the rail-

way monopolies there and the absence of competi-

tion.

Professor S. P. Thompson pointed out that there

is such a thing as spending money on trying the

wrong experiments, for instance, the experimental

railway from Earl's Court to Kensington. Every-

body knew that direct-current motors could be ar-

ranged to drive a train, but what people wanted to

know about was the working of three-phase motors

to drive a train, and this was the experiment that

should have been tried. Sir William Preece had

told him that the experiment was really undertaken

not to convince engineers that it could be done, but

to convince the board of directors. The day of

commutators was absolutely gone by for high-speed

motors; commutators were very troublesome things.

He dwelt on the importance of the introduction of

liquid resistances and the consequent simplification

of connections, no renewal of resistance wires, and

so on. He went on to ask, "Where is the English

firm with a large experimenting workshon and staff

Mich as the Allgemeine Elektric:tats Gesellschaft

has?" and urged that unless English firms do some-

thing of this sort thev must expect to be beaten.

Alexander Siemens pointed out that the car bad

not yet been run on a railwav. but had only been

tested in the shons. and a trial should give some

valuable results. He said that Professor Thompson

had flogged tbe continuous-current, motor pretty

well, but it still had its uses. e. g.. where there are

many stops to be made ; however, for long runs

three-phase is best.
.

Mr. Kolben mentioned that the regulation of speed

of three-phase motors by resistances was wasteful,

and suggested that this could be accomplished by

altering the number of poles, thus altering tbe speed

without anv waste whatever.

Gisbert Kapn remarked on tbe safety of high-pres-

sure systems in Germany, and said tbat tbe kind of

notice board be would like to see is. "You may

touch everything;' it is perfectly safe," not, as he
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car. The same engineer has also another idea which

he is going to apply- viz., to vary the speed of his

car by some means and keep the motor always run-

ning at the same spi i d

Professor Carus-Wilson was struck by the im-

mense amount of detail entered into by the paper,

and mentioned that Mr. Laschc had only been en-

gaged on the work nine months. A point which

vitally affects all such railways i ion of

curves. High-speed cars cannot be placed on ex-

isting railways and run thereon. They would not

keep the track on curves. The car under discus-

sion was intended to be run on a straight track.

He thought it was a mistake for the promoters of

FIG. 4. HIGH SPEED RAILWAY EXPERIMENTS NEAR
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had often seen in England, "Do not touch the wires;

they are dangerous." He said it was very impor-

tant tbat the drivers of high-speed cars should be

rendered perfectly safe from shock. He thought

Mr. Kolben's remarks re change of speed were not

of much importance, because a high-speed railway

would be built for one speed and would not be in

tended to run at less, and therefore the low efficiency

of occasionally running at lower speeds was not

of much account.

Professor Carhart thought that the United States

were likely to get back with interest what they had

contributed to electric traction in its early days.

Their companies were busy making the ordinary

500-volt cars and equipment, etc., and were not do-

ing anything in the high-speed way, but still they

felt the necessity for improvement in railways. He
said that there is a line at present being built in

the United States by an engineer who is going to use

ii.too volts single-phase introduced direct into the

th the

driver and conductor, will add about fi

the aggregate wcig
arc four in number, with the agt'

1,000 horsepower, and • • and
rear axles of each truck, the middle pair of wheels
in each group of three running ft

In the car equipped by Siemcn . the

motors weigh 4,075 kilpfj I, the

transformers—which weigh 12 tons—arc hung cen-
trally beneath the floor,

kilograms (631 p current for

lighting purposes. The ends of the car arc pointed
to minimize wind resistance, and it runs, of

in cither direction. The wheels are 1,250 mill •

149 inches) in diameter, and are rigged with pneu-
matic brakes of the Wcstinghousc type. Tt is ex-
pected that the current will be reduced by the trans-

formers carried under the floor of the car from the
initial voltage of 10,000 or 11,000 to a potential rang-
ing from 1. 150 to 1,800 volts, which it is a

will be sufficient to attain the proposed spe< -,'.

out danger to machinery or operatives.

FIG. 5. HIGH-SPEED RAILWAY EXPERIMENTS NEAR BER-

LIN.—POLE, SHOWING METHOD OF STRINGING WIRES.

the Behr railway to ask Parliament for powers be-

fore they had made an experimental line. Such
railways should be experimented on in detail before

being put to public use.

The chairman, in winding up, hoped that the vari-

ous railway companies would sec iliat it is to then-

interest to experiment with electric haulage of their

trains.

Frank H. Mason, United States consul-general at

Berlin, writes under date of September 4th that the

preparations for the high-speed electrical-traction

tests on the military line between Berlin and Zossen

are practically complete, and that the trials will

shortly begin. The scene of the experiments is a

stretch 23 kilometers (14.29 miles) in length, from
Marienfelde to Zossen, on the military railway line

which runs southward from Berlin to the place last

named. The route of the line is indicated by the

heavy line in Fig. I. The line is of standard gauge,

single-tracked, level, and nearly straight, there being

but one slight curve—1,100 yards radius—near the

southern extremity. The rails are of steel, weigh

about 65 pounds to the yard, and are laid on wooden
ties. During the last summer, the track has been

carefully surfaced, defective joints remedied, and ties

and ballasting put into perfect condition.

Along this line have been set at intervals of 100

feet stout poles 20 feet in height. At the top of each,

set in a vertical position and fastened by bolts, is a

bow or arch of angle iron 10 feet in length (Fig. 5).

the chord of which supports the three brackets for

insulators from which the three lines of conductors

are hung. The conductors are ordinary copper wires

about three-eights of an inch in diameter, so bung
that the trolley can make full contact from beneath.

The wires will carry a three-phase alternating cur-

rent of 10,000 to 12,000 volts, to be generated at the

works of the General Electrical company at Ober-

schonweidc on the River Spree, about five miles

northeast from Marienfelde, between which two
points a special overhead line for transmission has

been provided. This transmission is shown by the

broken line in Fig. 1. One of the conditions of the

problem is that this high voltage, so essential for

effective transmission, shall be reduced to a safe ami

practicable pressure by transformers carried in tbe

motor car itself. The measure of speed to be at-

tempted is 200 to 220 kilometers (124 to 136 miles,

approximately) per hour, and the electrical apparatus

must be sufficiently strong and heavy so that :i run

of 250 kilometers (155 miles) can be made at ex-

treme speed without danger of overheating

For this purpose, two third-class passenger cars

of tbe standard type used on the Prussian state rail-

ways have been built by Van der Zuypen & Charlier

at Cologne, and turned over to Siemens & Halske

and the General Electric company of Berlin, re-

spectively, each of whom have furnished the elec-

trical equipments of one car according to their own
ideas. There will be therefore two competitive ma-

chines, each representing the highest scientific skill

of two lending electrical manufacturers of Germany.

The cars are 22 meters (72. iR feet) in length and

weigh 00.5 metric tons, of which 4R tons comprises

the body and running gear (viz. two six-wheeled

spindle trucks of the American tvpe) and 4? 5 tons

is made up by the motors, transformers, and other

details of the'electrical equipment. Each car is de-

German Central Stations.
In the issue of the Elektrotcchnische Zeitschrifi

of September 5th statistics are given of electric-

light and power companies in Germany. On April
1, 1901, there were in operation 768 electrical cen-
tral-station companies, as compared with 652 in the
preceding year. It is shown that 318 or 40 per
cent, of the companies average a capital expenditure
of about $390 per kilowatt of generating plant in-

stalled. Nothing but direct current is generated by
81.3 per cent, of the companies. But this only rep-
resents 43.8 per cent, of the total kilowatt capacity

of all the companies, a decrease of 3.6 per cent.

since last year. This decrease is explained by th;
fact that there is a large number of small com-
panies with outputs less than 100 kilowatts, supply-
ing direct current, while the larger works are usu-
ally located at a distance from the supply area
and generate alternating current which is led to

the sub-stations. There has been an increase of com-
bined three-phase and direct-current systems from
38 to 43 plants or from 41,757 kilowatts to 86,985
kilowatts. The number of combined single-phase
and direct-current systems has increased from 6 to 10

(1.599 kilowatts to 6,874 kilowatts). Purely three-

phase plants have increased from 39 to 45 135.150
kilowatts to 40,759 kilowatts) and the plants using
nothing but single or two-phase current the in-

crease has been from 42 to 44 (21.572 kilowatts to

27,547 kilowatts). Of the total 768 plants 56.4 per
cent have a smaller capacity than 100 kilowatts and
38 plants have a capacity of over 2,000 kilowatts.

Ninety additional works are being constructed or
have been projected.

Mineral Products of the United States.
A table showing the mineral products of the

United States for the last 10 years has recently been
issued by the division of mining and mineral re-

sources of the United States Geological Survey.
The production of copper increased from 56S.666.921

pounds in 1S99 to 606,117,166 pounds in 1900. while
the value decreased from $101,222,712 to J0S.494.030.

The comparative quantities and values of some of
the other metallic products for 1S99 and 1900 are as

follows: Lead. 210.500 short tons, valu

945,000, in 1899, as compared with 270.S24 short

tons, valued at 523.561.688 in igoo: zinc. i_

short tons, at $I4,S40.S65, compared with 1;

short tons, at $10,654,196; quicksilver. 30454 flasks.

at $.1,452,745, compared with 28.317 flasks, at $1,302.-

586; aluminum, 5.200.000 pounds, valued at Si

000, for 1899. and the same figures for 1000;

1:11111, 300 troy ounces, at $i.Soo. compared with 400

troy ounces, at $2,500. The production of

mica for 1S99 amounted to 108.570 pounds, valued

at $70,587, and increased to 456.393 pounds, valued

at $92,758, in 1900. Scrap mica increased from
tons to 5.453 tons, valued at $54,302. during the same
period. The total value of all metallic pr

for 1900 was $552,418,027 and for non-metallic

ucts, $516,690,262. The corresponding figun

1S99 were $525.4:2.24.' and $445,420,051. Th
tistics were compiled under the supervision 01"

D. Day, chief of the division.

BOOK TABLE.
The Construction of t Gas

By 1 1 Bramwell. New York: Emil Gr
& Bro. 1901. Pp.. 140. six by nine inches, with

86 di iwings and illustrations. Trice. $3

flic construction of .1 gasoline motoi

deal! "lib in this book, and every detail

is fully describe, I. Each step in thi

the vehicle is shown as the work pro;

many of the parts are illusli Ited
'

ing drawings. Although tht

he author lias succeeded in

with but little use of technical ;ertns. Tin

will prove of value to tbe expert mcchai
ecu handled that

tcchnicallv informed will he ah\

clearly. To 'be amateur automobile build

out 'be difficulties that maj
bow these difficulties may be a>

formation is given and the advanta

of various arrangement;
tbe vehicle are shown in such a manner as

instructive to an interested :
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The New York convention of the American Street

Railway association, just closing as this issue of

the Western Electrician is going to press, has been

a great success in every way. An attendance of

about 3,500 people, including delegates, visitors and

supply men, was one feature which added con-

siderably to the success of the convention. The

papers were good and much of the discussions very

instructive. The exhibition feature of the meeting

was unquestionably all that could be wished for.

The immense area of Madison Square Garden was

filled to overflowing with a fine and large display

of up-to-date street-railway apparatus and appliances,

that showed by its extensiveness the importance

which the industry has reached. In making the

arrangements for the meeting and in caring for the

comfort and pleasure of the delegates and visitors

the local committees acquitted themselves splendidly.

A complete report of the convention proceedings,

the latter portion being received by telegraph, is

given in this issue, together with a sketch and por-

trait of the new president and a large number of
convention notes.

Instructions to investigate the feasibility of the

underground-conduit system in Chicago have been

given by the City Council to its local transportation

committee. It is held that there is a disposition

on the part of the local street-railway companies

to defeat any change from the trolley to a conduit

system, the assertion being made that the poor

drainage of Chicago would make the change im-

practicable. The transportation committee, however,

has been empowered to collect expert testimony

from practical engineers as to the feasibility of con-

duit operation and has also been instructed to report

a plan of action that may be followed to demon-

strate the possibility of operation of street cars by

the conduit system before granting any extensions

of existing street-railway franchises. These fran-

chises will soon expire, and assuredly the time for

the committee's investigations is ripe. Already the

merits of one conduit system have been looked into

and a test on an unused portion of a cable road has

been proposed. But this is only a small beginning,

as there are many methods to examine and much
experience of other cities to be learned and profited

by before a thorough and fair report can be sub-

mitted to the council for consideration.

October 12, 1901

the proposition was a simple one, which would be

accepted with profound thanks. However, it devel-

ops that the cable company which now reaches

Manila from Hongkong built its line there only when

the Spanish government gave it a contract for the

exclusive rights for a submarine cable for a period

of 40 years. The new applicants for cable privileges

claim that this contract was rendered void by the

Spanish-American war, whereas, on the other hand,

the treaty of peace between Spain and the United

States is said to bind this country in respect to all

existing contracts in the territory ceded by Spain.

The administration is, of course, unanimously in

favor of building a Pacific cable, but naturally de-

sires to be cognizant of the legal questions involved.

With all legal difficulties removed, the government

would certainly do well to accept the proposition

now under consideration.

However, the question of granting landing privi-

leges to a private corporation is creating strong

opposition. Certain congressmen, who for some

time have advocated the construction of a govern-

ment cable to the United States Pacific possessions,

have protested against granting concessions to any

private company, and it is probable that the matter

will have to be acted upon by the next Congress.

Representative Corliss of Michigan, who is emphatic

in his opposition to private ownership, asserts that a

cable owned and operated by the government would

not cost more than $8,000,000, and that the saving

the government could effect in tolls upon govern-

ment messages would constitute a fair income upon

the outlay. About $300,000 is now paid annually

in tolls to cable companies that have lines to the

Philippines, and this sum would be saved. Mr.

Corliss contends that the government could make

its cable pay by charging 25 cents a word to Hono-

lulu and 35 cents to Manila. The need of a Pacific

cable is urgent, and it is to be hoped that a final

and speedy settlement of the question is in prospect.

The rapid development of interurban electric rail-

ways throughout the country in the last year or two

has been remarkable, and in their growth conditions

have risen in their relation to city railways

which demand careful and intelligent consideration.

This relation of the interurban to the city road is

comprehensively and thoroughly treated in the paper

Mr. McCormack read before the American Street

Railway association on Wednesday of this week.

The paper is presented in this issue of the Western

Electrician, and an abstract of the discussion is

given in the report of the convention proceedings.

The author holds that city and interurban roads

should maintain a mutual and friendly relation with

each other. He dwells at some length on the traf-

fic agreements that do or should exist between the

city and country lines and speaks of the questions

of weight, wheels, voltage, type of cars, rails and

transportation of mail, freight and express, which

are becoming more and more difficult to settle to

the satisfaction of both managements.

After a general summary of the factors that must

influence the future of the interurban railway, the

author concludes that, "Obviously, the only solution

of the problem under the various conditions men-

tioned is for the interurban cars to enter the cen-

ter of the city by means of underground or elevated

tracks, with special tracks for through cars." Mr.

McCormack by study and experience is well fitted

to prcsenl the problems of interurban railroading

and the solution he offers is worthy of serious

consideration.

A company <»f capitalists, headed by John M.

Mackay, president of the Commercial Cable com

pany, has made a proposition to the United Stales

nmenl to lay a cable from San Francisco to the

Philippine 1 land No government aid is asked, the

any merely making application for landing

privileges in California, Hawaii, Guam and the

Philippines, At first consideration, it seemed as if

In 1S98 the Department of Labor at Washington

issued a report containing statistical data concerning

the larger cities in the United States. The work of

compiling these official statistics has been continued

and the third annual report, which has been re-

cently issued, contains a mass of interesting in-

formation that has been carefully compiled from

data furnished by the various city officials. Only

cities of over 30,000 population, 135 in number, have

been considered.

The statistics on municipal street lighting, includ-

ing electric, gas, vapor and oil lamps, are full, and

from them many interesting comparisons can be

made. The report shows that every city of the 135

(excepting Galveston, not reported) is supplied

with an arc-lighting system, while 44 out of the

total number also have an incandescent-lamp serv-

ice. Some of the larger cities are still supplied

with more gas and oil lamps than electric lights,

while the smaller and younger cities show a pro-

gressiveness by depending almost entirely on elec-

tric illumination. There are 43 municipalities that

depend wholly on arc lights, among them being

Pittsburg, New Orleans and Detroit, and 17 more

which use only arcs and incandescents. New York

city has 11,723 arcs and 4,020 incandescents, while

Chicago has 5,780 and Philadelphia, 9,057 arcs, with

no incandescents. Of the to largest cities, St. Louis,

Cleveland and San Francisco arc evidently the most

backward in changing from gas to electricity. The

incandescent-lighting system seems to have found

greatest favor in the eastern stales, especially in

Massachusetts. Maiden, in that state, is, perhaps,

unique in having only 103 arcs, while the incandes-

cent lamps number 1,028.

Nearly every city is shown as owning its water-

works system, but apparently municipal-ownership

principles, as concern electric lighting, have not

met with great encouragement by cities of this size,

as only 11 out of the whole 135 °w4i ; "" 1 operate

their own elect ric-ligliling plants. Chicago, with

825 miles of mains and a plan! valued at $2,089/189,

heads the list; Detroit, with an installation about

half as extensive, coming next. The other cities of

the 11 referred to are Allegheny, Pa., Columbus,

Ohio. St. Joseph, -Mr.., Grand Rapids, Mich., Wheel-

ing, W. Va„ Little Rock, Ark., Tacoma, Wash., To
:

peka, Kan., and Taunton, Mass. Springfield, 111.,

owns its plant, bit! leases il to a private company.

Of the citie; mentioned Detroit, Tacoma and Taun-

ton receive some income from their lighting plants.
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AHERICAN STREET RAILWAY ASSOCIATION
Noteworthy and successful in every way was the

twentieth annual meeting of the American Street

Railway association in New York on Wednesday,

Thursday and Friday of this week. The attendance

was very large, heing about 3,500; the prepa-

rations were most complete; the papers and discus

sions were informing, and the exhibition was most

excellent—perhaps the best collection of practical,

workable street-railway apparatus ever brought to-

gether. Great credit is due Mr. Holmes, the re-

tiring president, Mr. Vreeland, the new president

and former vice-president, and Secretary Pening-

ton and the local committees for the very careful

arrangements which placed the association and sup-

ply men in their debt and made the New York con-

vention by all odds the best the association ever

held.

On the Chicago Special.

Seventy-seven persons were carried from Chicago

and Detroit to New York in the special train run

over the Wabash and West Shore railroads. The
ladies and gentlemen comprising the party were in

charge of Mr. N. C. Keeran, the city passenger agent

of the Wabash road in Chicago, and were cared

for in admirable fashion. The run was made in

good time, the distance—947 miles—being covered

24 hours by a train consisting of a locomotive, bag-

gage car, four sleepers and (.for two-thirds of the

distance) a dining car. A touch of excitement was

added to the trip by passing a freight wreck on

the New Y'ork Central at Oriskany, N. Y., but no

delay was experienced from this incident. The party,

which arrived in New York about 4 p. m., was com-

posed of the following-named persons, the names

being arranged alphabetically :

II. B. Abbott, Street Hallway Journal,
_
Chicago; F.

O. Adams, Mark liuuiniuent company, Chicago; b. it-

Atkin, Electric Vehicle company, Chicago; J. M. Atkinson,

Chicago; It. G. Arnold, Arnold ISlcctric Power fetation

company, Chicago; Mr. and Mrs. W. h. Arnold, Chicago
(Arnold Electric Power Station company); Mr. and Mrs.

Thco. P. Bailcv. Chicago (General Electric company;;
Harry Beardsley, Kansas City Star; David A. Beldeu,

Aurora Street Railway company, Aurora, 111.; M. A.

Berg, Porter & Berg, Chicago: George fe. Bigelow,

(Chicago Varnish company), Chicago; II. I. »'!fe-

low, linle & Kilburn Manufacturing company, i-ln-

eago; James W. Buell, General Electric company, Chi-

cago; Mr. and Mrs. W. P. Cosper, Chicago (Consoli-

dated Car Heating company); George J. Cadwell, Chris-

tensen Engineering company, Milwaukee; Mr. and Mrs.

F. W. Edmunds, Chicago (Railroad Supply company);
Mr. and Mrs. D. J. Evans, Chicago (Lorain Steel com-
pany); Fred 11. Fitch, Denison and Sherman Hallway
company, Denison, Texas; H. B. Fleming, Chicago City

ltailway company, Chicago; D. H. Goodrich, Omaha
Street Railway company, Omaha, Neb.; William A.
Granten, Chrlstensen Engineering company, Milwaukee;
Edward R. Grier, Bryant Electric company, Chicago;
Harry Monro Grier, Pantasote company, Chicago;
Thomas G. Grier, American Circular Loom company,
Chicago; George S. Hastiugs, Curistcnsen Engineering
company, Milwaukee; A. A. Hilton, St. Louis Car Wheel
company, St. Louis; Miss M. Gill, Chicago; J. A. Hanna,
Cleveland; X. A. Henderson, Chicago Union Traction
company Chicago; Albert von Hoffmann, Cast-weld
and Construction company, Paris, France; A. L. Hutch-
inson, Standard Telephone and Electric company, Mad-
ison, Wis.; J. H. Jagoc, West Shore railroad, Chicago;
Mr. and Mrs. Leon Jewell, Chicago (Chicago City Rail-

way company); N. C. Keeran, Wabash railroad, Chicago;
William E. Kelly, Western Electrician. Chicago; E. F.

Klrkpatrick, McRoy Clay Works, Chicago; C. li. Knick-
erbocker, Griffin Wheel company, Chicago; John P.
Laird, Laird Drug company, Kansas City; M. W. Low,
Little Wolf River Telephone company, Fond du Lac,
Wis.; C. E. Lund, Chicago City ltailway company, Chi-
cago; Richard McCulloch, Chicago Ci(y Railway com-
pany, Chicago; J. H. McGill, Chicago; Mr. and Mrs.
J. G. McMicbael, Chicago (Atlas Railway Supply com-
pany); John Millar, Chicago Union Traction company,
Chicago; Mrs. John E. Mills, Port Huron. Mich.; John
S. MInary, Louisville City Railway company,
Louisville, Ky. ; J. Z. Murphy, Chicago Union Trac-
tion company, Chicago; P. Needham, Chicago Union
Traction company, Chicago; Mr. and Mrs. Edgar S.

Nethereut, Chicago (Paige iron Works); Michael O'Brien,
Chicago City ltailway company, Chicago; Mr. and Mrs.
Richard H. Pierce, Chicago; J. W. Porter, Porter &
Berg, Chicago; W. P. Read, Consolidated Railway and
Power company, Salt Lake City, Utah; W D. Ray,
Detroit Construction company, Detroit; W. E. Read
Consolidated Railway and Power company, Salt Lake
city, Utah; Charles Reuiellus, Indianapolis Street. Rail-
way company, Indianapolis, Ind.; 1'. W. Renshaw,
Lappln Brake Shoe company, Chicago: H. C. Schwltz-
gehel, Metropolitan Street Railway company, Kansas
City, Mo.; L. A. Scovil, Chicago; H. M. Shan, Calumet
Electric Street Railway company, Chicago; W. A. Smilh.
omaba street Railway company, Omaha, Neb.; William
M. Smith, Chicago Insulated Wire company, Chicago;
W. T. Van Dorn. Chicago; Mr. and Mrs. William
Walinsley, Chicago (South Chicago Cits Hallway com-
pany); Mr. and Mrs. c. Pi, Wlison, Chicago (Chicago
City ltailway company); M. M. Wood. General Electric
company, Chicago; Frank M. Zimmerman, Elgin, Au-
rora and Southern Traction company, Aurora, 111.

Opening Day, Wednesday, October 9th.
Proceedings were begun promptly on Wednesday

morning. With a whack of his gavel at 10:45 a. m.
President Walton II. Holmes of Kansas City called

the association to order and introduced Randolph
Guggenheimer, president of the Board of Aldermen
of New York, who delivered a carefully prepared
address of welcome. Mr. Guggenheimer gave the

delegates a most cordial welcome in the metropolis.

President Holmes thanked him briefly. After some
routine matters had been disposed of the president

delivered his annual address.

President Holmes' Address.

It is extremely appropriate that the twentieth ses-

sion of the American Street Railway association

should be held in the city of Greater New York. In

acknowledging the kindly spirit of hospitality pervad

ing the address of welcome to which wc have just

I, 1 but feebly voice the feelings of every

member of the association when i say that not

the slightest doubt was ever entertained but that
our meeting in the great metropolis of America
would prove to be the most enjoyable and profitable

in its history. 1 am assured that every desirable

arrangement has been made for our comfort and
entertainment, an assurance entirely unnecessary
from the gentlemen who have these matters in

charge. Personally, I have the highest pleasure in

meeting with you on this auspicious occasion, and
1 extend to one and all my hearty congratulations

that once more wc are gathered together in con-

vention under circumstances and environment which
guarantee that the best interests of the association

will be promoted and greatly enhanced thereby, and
that we will return to our homes refreshed and
stimulated by pleasant memories, and inspired to

still higher efforts and greater success in our calling

by the light of the experience, thought and fellowship

of successful brethren working to a common end.

Since the last meeting of this association the pres-

ident of these United States has been taken away by
the ruthless hand of an assassin. It has been truly

said of Mr. McKhtley that he was the most beloved
of all our presidents while in office. His kindly dis-

position and sincerity of purpose attracted all men
to him in such marked degree that through his ex-
ample and influence the last vestige of sectionalism
has been happily removed from our common country.

Great as was the loss in his taking off, it was not
without some compensating advantages. It has
served to arouse and unite the whole civilized world
in one common bond of sympathy, and to teach us,

as well as anarchy, that the foundations of our
government, being laid deep and lasting in the prin-

ciples of liberty, right and justice, are not to be
even momentarily shaken by an assault on the chief

magistrate, however successful. By this unhappy
event business was nowhere seriously disturbed ex-
cept by its voluntary cessation for a short period
actuated by universal patriotism and sincere grief

that a great and good man had been so cruelly and
causelessly removed from the service of the country
which he had loved so devotedly and served so
faithfully and so well. Peace to his ashes, and
may the red hand of anarchy never be seen in our
midst again.

At a session of the executive committee held in

the early spring your president appointed a commit-
tee on standardizing of street-railway equipment,
known as the standardizing committee. This com-
mittee, I am informed, has given the subject very
careful thought and consideration, and at the proper
time the result of its deliberations will be reported
to you. In my judgment, no more important subject

looking to permanent improvement in street-railway

conditions could engage your attention, and when
the report comes in, I trust it will receive the full

measure of discussion which the question deserves.

While the views reported will be of great value
in themselves, they will stand out in still bolder
relief in the light of a full and intelligent discussion.

I am so impressed with the importance of this prob-
lem that I beg to suggest the propriety of its con-
tinued study and investigation, through committee,
until substantial results are obtained.

The last year has been one of peace and pros-
perity in the street-railway business. No serious
labor troubles have occurred, no doubt due to the
fact that a better understanding is constantly being
brought about between employer and the employed.
Managers and men are everywhere being brought
close together, with the result that misunderstand-
ings, often due to unauthorized acts of subordi-
nates, are of much less frequent occurrence. Imag-
inary grievances are often more serious than real

ones, and generally more difficult of settlement.

The standard of construction and eauipment con-
tinues to grow more and more substantial and
expensive, contributing measurably to the comfort
of street-railway patrons. The electric street car

of to-day is a palace on wheels compared with the
horse coach of 25 years ago. The highest degree
of comfort is being rapidly attained, and every day
gives evidence that the well-equipped street railway
has passed beyond the stage of a mere necessity of
convenience, and is looked upon by a very large

percentage of the community as a primary source
of pleasure and enjoyment. The street-railway man-
ager is nothing more nor less than a merchant sell-

ing rides on a large scale. The profit on each ride

i*. so small that money is to be made only by doing
a large business. This fad every competent man-
ager full>' realizes, and hence it is that he is ever
willing to introduce improvements everywhere, even
10 the extent of discarding substantial and valuable

equipment, whenever il can be seen that such action

will bring anything like an adequate return in the

way <>f increased patronage. His unremitting en-

deavor is 10 induce people to patronize the co-s. and
10 that end he is constantly providing for them at

tractions in the way of parks and amusements in

great variety. Wherever public parks or places ol

amusement arc to In- found, the efforts of the author-

ities in that direction arc suDplcmented by the street-

railway manager who supplies them with attractions

and exhibitions which would otherwise be wanting.

The time to be occupied by the deliberations of

this association has. this year, been limited to three

days, the whole of Thursday, according io the pro-

gramme made by the executive committee, beioj

apart for the consideration of the cxhib:
in.- supply men. I he action of the executive com-
mittee in thus emphasizing the imp
exhibits I have no doubt will meet with your hearty
approval. They contain all that is valu-
able to be known in the machinery an*;

pertaining to the business in which we are engaged.
A careful and discriminating study of them is al-
most an education in itself. They h , irought
from everywhere, in many instances irom great dis-
tances at large expense, and arc displayed in a
manner most attractive and instructive. It

right that substantial recognition should be made
of this exceedingly valuable feature of these
ventions.

1 trust that the members of this association will
take particular interest in the work of the Account-
ants' association, which is assembled here in con-
vetnion at this time. The)' are accomplishing much
of value in their special department, and by the
work they are doing are greatly facilitated by the in-

terchange of desirable information and promoting
the safe and economical administration of the affairs
of street-railway companies.

It gives me great pleasure to be able to state that
the present condition of this association is the most
healthy and prosperous in its history. During the
last year its membership has greatly increased and
its bank account is in a most satisfactory condition.
No more convincing testimony could be given of the
usefulness of the association and of the reason for
its existence.

The thanks of the association are due to the
retary and the executive committee for the able and
successful manner in which they have conducted its

affairs during the last year.
In closing, permit me to say that the honor which

you have conferred upon me is most highly appre-
ciated. To be the president of this association is an
honor of which any man might well be proud, arid

I shall ever esteem the compliment paid me in my
selection to preside over your deliberations as the
brightest jewel in the crown of whatever success I

may have achieved as a street-railway man. If mv
administration of the high office has been a sue-
has been due more to the kind and considerate sup-
port and co-operation of others than to any merit
of my own. I can bespeak for my successor no
greater surety of success than to be accorded the
same generous treatment.

Official Reports.

Secretary Penington then read the minutes of the
executive committee meetings held on February JS
and October 8, 1901. these minutes consisted sim-
ply of a record oi the routine work of the executive
committee in the selection of the hall for holding
the convention ; the dates of the convention ; the
arrangements for the banquet ; action concerning
members in arrears ot dues; selection of headquar-
ters for the convention : selection of topics for pa-
pers and of writers, and work done by the executive
committee in considering similar matters. The ex-
ecutive committee, at the meeting held on February
28th, appointed the committee on standards, men-
tion of whose work has previously appeared in the
Western Electrician. The report was accepted.

T. C. Penington, the very efficient secretary and
treasurer of the association, made his annual re-

port. The membership has increased 16 during the
year and now stands at 179. The receipts of the
year were $7,752.68 and the expenses $4,624.68. The
cash in bank increased from $7,000.75 to §10,128.68
during the year. Applause followed the statement
of the association's satisfactory financial condition.

Vice-president H. H. Vreeland read the •

of the memorial committee. The deaths during
year of James Affleck of New York city, John H.
Bowker of Fall River. Mass., Robert P Brown of
Brooklyn. David C. Golden of Philadelphia. G
H. Holt of New York city. Albert L. John-
Brooklyn. Thomas H. McLean of Toledo. Chris-
1 plicr I.. Mae.cc of Pittsburg, W. W. Marsh ^i
Omaha and Martin 11. Watts of Montreal were
suitably mentioned.

It was announced thai the badges •<

lion would he honored for transportation on the
Street railways of the city.

Captain Robert McCulloch sent a let-

ter 10 say that he could not attend the
His paper on "Street Railways: A Review of the

nil 1 Forecast of the Future" was presented.

IXTKKl KKAN ROADS.

Ira A. McCormack of Cleveland state

stance of Ins paper on "The Relation of Intcrurban
Roads to City Roads." lie said il was
tage to encourage the building of intcru

City roads should do this,

ledo opened the discussion, lie said tha

the suburban companies assumed all n
for accident in operating their cars

limits. The city company receives from
urban company a proportion of the fares
—from three to four cents .: pass
business the city company also rcc

The freight arrangement was
!. however, in Toledo

tion for handling freight by trollej

company rents this building to the
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panies. Eventually a company will be formed to

nandle exclusively the freight and express business

by trolley. Mr. Lang spoke of the necessity of

uniform track and wheel construction on the part

of the city and suburban companies. Interurban

companies have affected city companies' passenger

receipts favorably in Toledo. Freight cars are es-

pecially designed' and run through the city at given

times when passenger traffic admits. Merchants

found facilities for getting country produce greatly

improved. The value of the interurban road was
also shown, of course, in improving passenger fa-

cilities for reaching small towns. The relations of

steam and interurban-railroad companies are im-

proving; possibly these companies may exchange

business in the future.

Mr. O. T. Crosby said that the tendency was to

a divergence of mechanical operation—not of inter-

ests, necessary—between the outside and inside

roads. Largely the city road has reached the limit

of speed and size of cars; the country road has not

reached this limit. Interurban electric methods

must approximate steam-railroad methods. Very

likelv special tracks should be built in the city for

the "heavy. Iast suburban cars. It is quite out of

the question to handle any considerable amount of

freight on city street-railway tracks. Primarily, the

street-car tracks are for the transportation of per-

sons. The best results will be obtained by stopping

the heavy suburban car at the outskirts of the city,

giving the passengers transfers, and handling the.

freight by wagons possibly.

Willis E. Gray of New York, a steam-railroad

man, said the possibilities of interurban electric

service were enormous. But speed and facilities

for handling passengers and light freight must be

improved.
L. E. Myers of Chicago described the situation in

and about Peoria. III. A complete train-dispatching

svstem is maintained there. Steam-railroad compa-

nies are rather hostile to the interurban road, ac-

cording to Mr. Myers. Local companies should

provide independent entrances for suburban com-

panies. The local business should be 'entirely re-

served for local companies.

T. J. Nicholl of Rochester, N. Y., said T-rails

were necessary for really good suburban electric

roads. Practically the same motors can be used

on both city and outside roads. Better speed can be

made on private rights-of-way than on highways.

Freight is carried through the city of Rochester in

cars'looking very much like passenger cars. Trams

are run outside the city by regular train orders

transmitted bv telephone.

Mr. McCormack did not think the idea of stopping

the heavy interurban cars in the outskirts, as ad-

vocated by Mr. Crosby, was practicable. Elevated

or underground tracks might be built.

Mr. Davidson of Pittsburg thought the interurban

cars should be brought in over the surface tracks.

The rails on the city roads will have to meet the

conditions on the country roads. Private rights-of-

way, near main highways, are best for interurban

companies. In a Pennsylvania case the court held

to the general principle that the city company trans-

porting interurban cars over its tracks should be

paid for carrying passengers on a per capita basis.

The city company should have all fares from pas-

sengers carried over its tracks exclusively ;
in the

case of passengers going over both tracks a fair

proportion should be determined.

At the Wednesday afternoon session Professor

E. P. Roberts of Cleveland continued the discussion

of the interurban question. Near Cleveland there

is an interurban road having a maximum speed of

55 miles an hour and an average speed of 40 miles

an hour. These high-speed cars are run over the

city tracks satisfactorily, although the city voltage

•x. Mr. McCormack, Mr. Crosby, Mr. Wason
of Cleveland, E. G. Connette of Syracuse, W. E.

Harrington of Camden, N. J., Mr. Parker of De-

troit. Mr. Davidson. Mr. Myers and others partici-

pated in the discussion.

The Best Form of Car.

Eugene Chamberlain of Brooklyn presented his

paper on 'the .Best Form of Car lor City Service."

riefly described a type of convertible car, with

new features of seats and heaters. The car de-

scribed was exhibited in the building and is a hand-

some piece of work. The paper was Lrieily dis-

l by John I. Bcggs of Milwaukee, who said

that his company was gradually abandoning all of

.r. Beggs criticized the seating ar-

rangement of Mr. Chamberlain's car as complicated

and rather wasteful of room. He advocated stand-

. r city and suburban roads. C. S.

f Boston thought the public in hot

weather would always prefer an open car. It was

difficult, on account of storage charges, etc., to show
;i car. Still the companies

should endeavor to please the traveling public. A
dc tired. But the

mech;

:

dded complications in-

I Clevc-

i >und it im;. make one car an-

h summer and winter. Two types must
Mr. Davidson of Pitts-

of open cars
'1 : "We can afford to

I avoid mul-

tiplicity of equipment." In case of a sudden rain-

idly uncomfortaU'
' Chamberlain c!o=.<:'l the

.'. months' time not a penny

had been expended on the mechanism of the seats

of his car.

ALTERNATING AND DlRECT-CURRENT TRANSMISSION.

M. S. Hopkins of Columbus, Ohio, gave an ab-

stract of his paper on "Alternating and Direct-cur-

rent Transmission on City Lines." He gave figures

to show the advantages of alternating-current trans-

mission.. Mr. O. T. Crosby, in discussion, said that

in compactly built cities alternating current is rarely

needed. In Washington, D. C, in particular, the

direct current was sufficient until 12 and 16-mile

suburban lines were added, when the use of the

alternating current was found advisable.

Nominating Committee.

President Holmes announced the committee to

nominate officers and select the next place of meet-
ing as follows : C. S. Sergeant, Boston, chairman

;

A. E. Lang, Toledo; T. L. Fuller, Philadelphia;

H. M .Sloan, Chicago; W. W. Wheatly, Brooklyn.
After this the association adjourned to meet at 9:30
a. m. on Friday.'

Supplymen's Day, Thursday, October
lOth.

[By telegraph to the Western Electrician.]

Thursday was supplymen's day and there were no
sessions of the association. The delegates inspected

the fine, large collection of exhibits and were loud
in their words of praise.

Closing Day, Friday, October 1 1th.

[by teltgioph 10 the Wesitru £.iet.trician.J

The first feature of Friday morning's session was
the paper of £ U. t_onnette of Syracuse on '"lhe

Best iv±anner and Moae of Conducting tne Return
Circuit to the fower House." Mr. connette ad-

vocated an independent metallic return. Professor
KoDerts of Cleveland, L. E. Myers of Chicago and
VV. E. Harrington of Camden, JN. J., discussed the

paper. Mr. Harrington tnougftt a complete copper

return was too expensive and uncalled for. 1 he

troubles may be avoided by massive, solid-joint con-

nections.

W. E. Harrington then gave an abstract of his

paper on "lhe Values of Storage Batteries as Aux-
iliaries to Power Plants." He advocated the use

of batteries. Colonel N. H. Heft of Meriden, Conn.,

had had an unsatisfactory experience with batteries

and would not install any more unless further im-
provements were made in the cells and the price

was reduced. The cost of maintenance was very

heavy. Mr. Davidson of Pittsburg, Mr. Wason of

Cleveland and Mr. Crosby of Washington also dis-

cussed the subject.

Report of Standardization Committee.

A brief but important report from the committee

on standardization of apparatus was read by John
K. Uraham of .boston, ilns report will be given

in full in the "Western Electrician next weeK. it

was a progress report and it was recommended that

the worlc De continued. By vote of the association

this suggestion was adopted. After some discus-

sion, the appointment of the new committee of stand-

ardization was left to the executive committee of

the association. Discussing the report, John I.

Beggs of Milwaukee spoke in favor of T-rails, laid

witn granite headers and stretchers. He believed

the superintendents, roadmasters and master me-
chanics of the roads represented in the association

should hold separate meetings to discuss practical

problems of standardization in a manner similar to

the Accountants' association. This suggestion met

with applause. The practical operating men were

the people who should get together.

Afternoon Session.

At Friday's afternoon session the paper of J. H.

Vail of New York on "The Modern Power House"
was read by the author. Those taking part in the

discussion were O. R. Crosby, Colonel Heft, Mr.

Vail, W. E. Harrington, H. M. Sloan of Chicago

and F. Uhlenhaut, Jr., of Pittsburg.

William Pestel of Worcester, Mass., talked about

the adoption of electric signals on electric railways,

basing his remarks on his paper. Ira A. McCor-
mack of Cleveland said that suburban roads must

come to steam-railroad practice. H. H. Vreeland

of New York thought that there might be improve-

ment, as to safety, in the management of suburban

roads. The traditions of horse-car operation should

not prevail on interurban electric railways. W. W.
Wheatly of Brooklyn said that the operator of inter-

urban roads should adopt some signal system, such

as the block system. Mr. Wason of Cleveland said

that his roads depended entirely on telephone com-
munication to turnouts. Signaling systems wen- apt

out of order. Mr. Fuller of Philadelphia,

lei Heft of Meriden, Conn., C. S. Sergeant of

:, J. A. l'ov.crs of Troy, N. Y., and Mr.

Harrington also took part in the discussion.

Election of Officers and Concluding Business.

Officers were then elected for the ensuing year as

follows:

President, II. H. Vreeland of New York city.

First vice-president, C. W. Wason of Cleveland,

Second vice-president, E. C. Foster of Boston,

Mass.

Third vice-president, H. M. Sloan of Chicago.
Secretary and Treasurer, T. C. Penington of

Chicago.
Executive Committee, W. H. Holmes of Kansas

City; John A. Rigg of Reading, Pa.; D. B. Dyer
of Augusta, Ga. ; T. J. Nicholl of Rochester, N. Y.,
and G. W. Dickinson of Seattle, Wash.

Detroit was selected as the place of next year's
meeting on the invitation of the Everett-Moore syn-
dicate.

Resolutions of thanks to the New York street-
railway companies, President Holmes and the ex-
hibitors were adopted. The association then ad-
journed to the evening banquet at Sherry's where
the new officers were installed and adjournment
without day was taken.

Street Railway Accountants Association.

The fifth annual convention of the Street Railway
Accountants' association was held conjointly with
that of the older association. An interesting pro-
gramme was carried out and the following-named
officers were elected: President, H. C. Mackay of
Milwaukee, Wis.; first vice-president, C. L. Stmgley
of Philadelphia; second vice-president, W. B. Long-
year of Brooklyn; third vice-president, S. C. Cooper
of Cincinnati; secretary, W. B. Brockway of J\ew
Orleans; executive committee, W. F. Ham of Wash-
ington, F. R. Henry of St. Louis, Irwin Fullerton
of Detroit and D. D. Bartlett of Boston.

Convention Notes.
The United States Steel company was in evidence

with the JMeal duplex brake.

lhe H. B. Camp company of Akron, Ohio, ex-
hibited a full line of underground conduits.

The Lorain Steel company of Lorain, Ohio, and
Johnstown, Pa., had an elaborate steel-rail exhibit.

The exhibit of the Pennsylvania Steel company,
steelton, Pa., consisted of all kinds of steel rails.

Both the Chicago Union Traction company and
the Chicago Uty Kailway company sent good dele-
gations.

lhe Baltimore Car Wheel company occupied quite
a space on tne main floor with an exhiDit of the
i_ord Baltimore truck.

lhe Standard Varnish Works of New York were
represented by John C. Dolph and E. L. Phillips
and were showing a line of insulating varnishes.

Fred H. Fitch of Denison, Texas, general mana-
ger of the Denison and Sherman Railway company,
was a worthy representative of the Lone Star state.

J. H. Jagoe of Chicago, traveling passenger agent
ot the West Shore railroad, went on the "Chicago
special," and helped everyDOdy to have a good tune.

lhe illumination by Nernst lamps in the West-
liignouse space attracted particular attention. Cards
ot the new .Nernst lamp company of Pittsburg were
distributed.

lhe American Vitrified Conduit company of New
York had a large line of samples illustrating in a
very complete manner, the possibilities of its prod-
uct 111 this line.

Kilfyre was well represented with a handsome
exhibit in charge of General C. H. Barney, who is

said to be equal to any fire chief in America in
putting out fires.

Captain Candee and George I. Manson of Okonite
fame were in attendance during the convention and,
as usual, kept UKonite uppermost in the minds of
street-railway men.

There were 13 ladies on the Chicago special train;

but the matrons declared that one was unmarried
and did not count in the tally, so that superstition
was laughed to scorn.

R. H. Pierce, the well-known electrical engineer
of Chicago, and Mrs. Pierce were convention at-

tendants. Mr. Pierce is connected with extensive
electric-railway engineering projects in Chicago and
Kansas City.

A line of lifting and automatic lowering jacks,

including the Barrett lifting jack, was shown by
the Dutt Manufacturing company of Pittsburg, Pa.

lhe company was represented by George F. Freed,
superintendent.

The Arnold Electric Power Station company of

Chicago was well represented. W. L. Arnold, the

manager of the company, was accompanied by Mrs.
Arnold. 1 he Arnold company opened an office in

New York recently.

It was a matter of regret that Martin J. Isaacs,

manager of K. McLennan & Co., Chicago, manu-
facturers of the well-known Gale's commutator com-
pound, was prevented from attending the convention

by press of business.

'lhe Taylor Electric Truck company of Troy,

N. Y., was represented by John Taylor, general

manager, Robert Kasson and A. G. Tupper, chief

designer. It showed a number of heavy trucks for

electric-railroad work.

The Christensen Engineering company of Mil-

waukee, Wis,, exhibited air brakes and power-house

ail compressors. They were represented by F. C.

Randall, manager of the eastern district, N. A.
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1 hristensen, inventor of the air-brake system, James
11. Denton, general superintendent, and E. N. Pels,

German representative.

Frank iSolles o£ the Bullock and Wagner com-
panies distributed a mysiilying trick souvenir that

was in great uemaud. 1 lie souvenir consisted of a
card transformation scene, and everybody was anx-
ious to see "how it worked."

The Albert & J. M. Anderson Manufacturing
company of Boston, Mass., showed a line of Zt.Ua
and liccla line materials, switches and switchboards,

and arc lamps. 1 he company was represented by
Albert Anderson and Earnest Woltmann.

The Gold Street Car Heating company of New
York and Chicago was in evidence with a large

line of samples of its well-known car heaters and
was ably represented by Edwin E. Gold, John E.

Ward, William E. Banks and Frank Cahill.

The decorations of the exhibit hall in Madison
Square Garden were beautiful and elaborate. At
night the great space, with thousands of incandes-
cent lamps, was especially brilliant and attractive.

A band of music added to the pleasures of the oc-

casion.

1 he G. P. Mangann Air Brake company of De-
troit, Mich., was represented by E. o. Rutherford,
manager, and W. R. Umick, superintendent. It

showed a single-motor equipment and automatic
train controller. It also exhibited an automatic
valve for train control.

J. H. McGill & Co. of Chicago, manufacturers'
agents, were represented by J. H. McGill in person.

".Mac" had his usual smile with him and was re-

newing old acquaintances and making new ones as

usual. The new company will sell street-railway

supplies and appliances.

Albert von Hoffmann, president of the Cast-weld
and Construction company, who makes his head-
quarters in Paris, went East from Milwaukee with
the Chicago "push." Mr. von Hoffmann reports

that the outlook for electric-railway extension in

Europe is very promising.

The Akron Electrical Manufacturing company was
interested in a combination display with the Edison-
Brown rail bond, which was shown by Harold P.

Brown and the McKay Engineering company. The
exhibit was one of considerable merit and worthy
of more extensive description.

A well-known telephone man, Mr. A. L. Hutch-
inson, general manager of the Standard Telephone
and Electric company of Madison, Wis., was one
of the visitors. Mr. Hutchinson is, however, an
electric-railway man also, being interested in an
important interurban-railway project in Wisconsin.

The Bay State car heater was shown by the Bay
State Electric Heat and Light company of Boston,
which was represented by E. S. Gardner, General
B. F. Peach and H. W. Gardner. This company
also exhibited a Lowatt lamp reflector, manufac-
tured by the Bernstein Manufacturing company of
Boston.

The Creaghead Engineering company of Cincin-
nati was represented by 'P. J. Creaghead, president,

and J. M. Kennedy, Jr. It displayed a line of over-

head material, line material, flexible brackets, mast
arms, etc. The representatives distributed a hand-
some little souvenir in the form of a celluloid fold-

ing pocket rule.

The Merritt Air Brake company of New York
city was represented by F. W. Merritt, chief enginer,
and exhibited a line of air-brake apparatus for elec-

tric cars. Simplicity of construction, practical^'

dustproof motors and a peculiar construction of
engineers' valves are the points of superiority

claimed for this apparatus.

The Standard Paint company of New York and
Chicago had a handsome exhibit of rubberoid roof-

ing and flooring and P. & B. electrical compounds,
insulating paint and varnish. The exhibit was in

charge of J. N. Richards, superintendent of the
sales department, and Charles Earnshaw, New Eng-
land representative, of Boston.

F. O. Adams represented the Mark Equipment
company of Chicago. This company has but lately

gone into the business of supplying track-construc-

tion material to street-railway companies, although
long in touch with steam-railroad companies. It has
met with success in the new venture. Mr. Adams
exhibited a handsome catalogue.

The Standard Pole and Tie company of New
York had a handsome exhibit of its specialties, com-
prising octagonal and square poles, railroad ties

and- cross-arms. An attractive sign directed the
attention of visitors to the company's lines. E. G.

Chamberlain, vice-president, looked after the com-
pany's interests at the convention.

The H. W. Johns Manufacturing company of
New York had a handsome and attractive display',

including No-ark fuses, trolley insulators, con-
troller pans, car heaters, electrotherms an. I Mon-
arch molded insulation. The discharge of fuses ex-
hibited by this company was a feature that at-

tracted considerable attention from the visitors.

The National Lead company of New York city-

was represented by .1. R Boyd and R. L. Weithers.
lis exhibit consisted of babbitt and metallic spe-

cialties, and Phcenix metal, a souvenir of which was

distributed in the shape of a medallion, presenting
the likeness of If. It. Vreeland on the one side
and the National Lead company's imprint on the
obverse.

A system of automatic signals yvas exhibited by
the Cniicd states Electric Signal company of Water-
town, Mass., which was not only unique, but seemed
to attract a great deal of attention lrom the dele-

gates assembled. 1 lie company was represented by
us genial general manager, J. J. KuddlcK, wlio took
pleasure in exploiting tile good points of the com-
pany s system.

'I he Bishop Gutta Perclia company of New York
was represented by H. L). Reed, superintendent,

and 1. W. Smith, electrician. This company made
a specialty of high-grade insulated wires and cables

tor overhead, underground and submarine purposes.
Its exhibit also included specimens of rubber used
in the manufacture of its insulation in various stages

of progression.

The Weber Railway Joint Manufacturing com-
pany, 71 .broadway, JNew Y.ork, was represented by

J. C. iiarr, general sales agent, G. L. Hall and F. A.
foor, engineers, ihe exhibit consisted of the

Weber standard joints, fitting T and girder rails;

also Weber step-joints, with a handsome collection

ot vieyvs of dmerent railroads where Weber mate-
rials are in service.

The Union Stop Signal company of Fall River,

Mass., was represented by its general manager, O.

W. Hart, and had an attractive and ingenious ex-
hibit of apparatus for dispatching electric trains in

a similar manner to that used on the steam roads.

The system allows the entire line to be put under
the control of one man instead of being left to the
mercies of several conductors or motormen.

American Circular Loom was represented by J. L.

and H. B. Kirkland of New York and Thomas G.
Grier of Chicago. Circular loom is used for all

sorts of purposes on electric roads—controller cables,

lead wires from the trolley to the lighting circuit,

cut-outs for covering dynamo cables in conduits,

for car barn, repair shop and car-house lighting, and
a hundred and one other places for electric lighting

and power.

The R. D. Nuttall company of Pittsburg, Pa., rep-

resented by F. A. Estep, president, and L. W.
O'Brian, shoyved a line of gears, pinions and trol-

leys, which seemed to attract a great deal of atten-

tion. Mr. O'Brian made the claim that the specialty

of his company yvas gears of unusual and special

sizes, and which could be furnished upon compara-
tively short notice, in any dimensions required.

The McGuire Manufacturing company are repre-
sented by W. M. McGuire, president, Paul E. Dav-
enport and B. F. Stewart, sales manager. All of

Mr. Stewart's old friends, and they are many, will

be glad to learn of his connection yvith this enter-

prising firm. The company had on exhibition sam-
ples of railway trucks, for which it is noyv filling

orders for the Great Northern raihvay of London,
England, and the Birkenhead company of England.

The Morris Electric company of Neyv York city

had a handsome display in the balcony, including

the folloyving manufactures for which it is New
York agent: The McGuire Manufacturing com-
pany's goods, the Monarch fare register, Morris
rail bonds, and. also a line of arc and incandescent
headlights, electric heaters, Keystone electric instru-

ments, conductors' badges and punches. Hunter il-

luminated signs, Bushnell car seats, and other spe-

cialties.

The Gould Storage Battery company was repre-

sented by W. W. Donaldson, sales engineer. It

showed the type of cell installed on the Lansing
(Mich.) street raihvay; also a battery of 640 ampere-
hours, with an eight-hour discharge rate, which is

used in the Neyv York Commercial building. The
principal feature of the exhibit was a demonstration
of the peculiar method of spinning the plates for

these batteries, which gives an exceedingly large

surface of active material.

The Consolidated Car Fender company of New
Yr
ork and Providence had on exhibition a compre-

hensive line of the Campbell snow brooms, Milieu
car-step lifters, and, of course, the well-known
Providence car fender. The interests of the com-
pany yverc taken care of by John Shepharil. Jr.,

A. C. Woodyvorth, George Hollingsyvorth and E. C.

Hall. A neat card souvenir distributed by this com-
pany represented the value of the Providence car

fenders, not only to the people on the tracks, but

also to those on the sidewalks.

The Bridgeport Brass company, with general sales

al 10 Murray street. New York, ami mills

at Bridgeport, Conn., had an exhibit of "Phono-
electric" wire. This was a very attractive display.

For a centerpiece a large reel wound with No. 00
"Phono-electric" was used. This wire is in use

by many of the leading electric-railway companies
in this country .111,1 in Europe for their trolley lines.

It combines high tensile strength, high elastic limit

and greal toughness with remarkable wearing quali-

ties. Myles Brown and H. C. Madden yverc in

charge.

The Consolidated Car Heating company of Al-
bany. N. Y.. had a strong force of representatives

on hand, and certainly made things warm for its

competitors, if not for the patrons of street railways.

hibit included a comparative test between a
new heater and one which had been i

eight years, showing the resistance to be practically
imc in each case. Richmond P. Scales, gen-

eral m mes F. McElroy, consulting engi-
neer, Francis C. Green, general superintendent. Cor-
nell S. Hawlcy, general Eastern agent, W. P. C
western agent, and W. H. Fulton, did the )

for the company.

A handsome and very comprehensive display was
that of the Ohio Brass company of Mansfield,
consisting of overhead material of all kinds, .

insulations, pole brackets, car fenders and track
cleaners. The company was ably represented by
C. K. King, secretary, George A. Mead, en.
George A. Harwood, foreign sales agent, R. A.
Byrnes. A. B. Edes and A. L. Wilkinson. A hand-
some souvenir distributed by the company consisted
of a small gong, silver-plated, and arranged with
an attachment for placing on the coat lapel and
provided with a silk cord for ringing up fares every
time one felt like it.

1 he Mayer & Englund company occupied a large
space in which it exhibited a number <A manufac-
tures for which it is agent in the East, and among
yvhich may be mentioned the Speer Carbon company
of St. Marys, (Jlno, Sterling V arnish company of
Pittsburg, Simplex Electric company of b
Garton-Uaniels company of Keokux, Iowa, Y\

.

MacAllen company o» Boston, \\ llliams, Hali S: Co.
of Boston, Strieby & Foote company, Newark, N. J.,
Trolley Vestibule Shade company, Sun Electric
Manufacturing company, Protected Rail Bond com-
pany, and the Universal Safety Tread company.
I he latter company was represented uy F. H. '.

.

C. D. Toyvnsend and A. H. Kittridge.

The Pittsburg Reduction company showed a full
line of aluminum conductors, including both wires
and cables. The company yvas represented by -Ar-
thur V. Davis, general manager, Alvah K. Lowrie,
general sales agent, James A. Rutherford, Cleveland
agent, Percy rlodges, Boston agent, S. K. Colby,
New Y'ork manager, and William Hoopes, electrical
engineer. Ihe exhibit included a variety of sizes
and styles of wire and cable, and the efforts of
the above-named force were directed toward con-
vincing visitors of the superiority of aluminum as a
material for electrical purposes. The company dis-
tributed a handsome little souvenir in the shape
of a pencil, enclosed in a flat aluminum case.

The Crocker-Wheeler company of Ampere, N. J.,
had a very' large and striking exhibit of its raihvay
generators, in charge of F. B. Degress, manager
of the Metropolitan district, and Putnam A. Bates,
assistant secretary and sales manager. Dr. S. s.
W heeler, president, G. S. Dunn, chief engineer, and
A. L. Doremus, secretary, were in attendance during
a portion of the time. The Crocker-Wheeler com-
pany made an active canvass of street-railway men
for its generator business and also for its boosters.
Among recent plants equipped by this company are
mentioned the Waltham street railway of Waliham,
Mass., with a 400-kilowatt generator, and the Hamp-
ton Roads Traction company of Hampton Roads.
Ya., yvith two 400-kilowatt and one 200-kiIowati gen-
erators; also the -traction road at Pomeroy, Ohio,
yvith two 200-kilowatt generators; the Cumberland
Valley Traction company, one 200-kiloyvatt gener-
ator; the Mount Mansfield Street Raihvay company.
Stowe, Yt., two 150-kilowatt generators, and trie

Detroit, Rochester and Lake Orion company of
Rochester. Mich., two 200-kilowalt and one 400-
kilowatt generator. This company held a little meet-
ing of all its branch-office representatives a; Ampere.
N. J., on Thursday, so that these gentlemen were
in attendance at the convention from all parts of the
country. New Y'ork to California.

The exhibits of the Weslinghouse companies
large and complete. One ot the most intei

of these yvas an exhibition car equipped with the
Weslinghouse magnetic brake and electric car-heat-
ing apparatus, ihe car yvas on exhibition on a
track i_'i feet six indies long, 39 feet six incl

which was level, the remaining S2 feet having a
grade of three per cent. Many demons! r..

made to shoyv the effectiveness of the brake,
exhibit was shown under the name of the Standard
Traction Brake company of New York city. The
Weslinghouse Electric and Manufacturing company
exhibited six different types of its weil-known rail-

way motors, a Pcckham truck equipped wit'

No. 49 motors and a Brill maximum-traction
equipped with a X - A Baldwin-

W

\ -

house electric mine locomotive of the type us<

the coal mines of Pennsylvania and West Y
was also shown. A raihvay power-station sv

was exhibited. Ihe board consisted of two
generator panels of 2.000 amperes
with equalizer switches on pedestals, one load panel
of 5.000 amperes' capacity and two double :

panels of i.ooo amperes' capacity .

Other apparatus shown by this company were ill

natcd-dial ammeters and voltmeters. 'lightning ar-

resters, a canopy switch, a canopy circuit-b-

ear divertcrs. gears, gear rises, pinions, axle
ings. etc. The Weslinghouse
exhibited anions other things a P-i \Y

motor-driven air compressor, an ai

controller for motor-driven compressor equipn
three types of duplex-geared, axle-driven cor-

[Continued on page
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DEVELOPMENT OF THE TELEPHONE FIELD.
Ohio Telephone Notes.

The strike situation at Akron, which affects both

the Central Union and independent telephone inter-

ests, has become ratner serious, it seems tnat an
attempt has been made to put non-union worumen
to work as linemen and the strikers resent the move-
ment. Both sides are hrm, and have not as yet given

a point. The telephone companies complain that their

lines have been doing poor work since the strike

began, and intimate that they are being tampered

with. Several lines of the people's Telephone com-

pany are entirely out of order, yet the management

says that it has not detected anyone bothering them,

the linemen of the Central Union company at Mas-

sillon are all on a strike. They claim they were

given their choice of going to Akron to work or

quitting, and they preferred to quit. The linemen

ask the companies to pay $55 and $60 per mouth

for nineJiour days, but the latter claim they are not

in position to pay that much.

The Home Telephone company of Fmdlay has

laid oft 33 single workmen in order to make room

for the married men all winter. This leaves a force

of 22 men. The company now has 936 telephones

in operation, with orders for 22 more. The farmers'

lines are almost completed.

The Wood County Telephone company of Bowling

Green has now completed its organization and the

formalities of taking over the stock of the Bowling

Green Telephone company have been about com-

pleted. The company commences business with a

capital stock of $200,000. . _.,,..
The Home Telephone company of Springfield has

purchased a lot on South Center street at a cost

of $5,000, on which an exchange building will be

erected.
,

The Zanesville Telephone and Telegraph company

of Zanesville has filed notice with the secretary of

state of an increase of capital stock from $200,000

to $250,000. It has been found necessary to make

the plant larger than at first intended. It is thought

it will be in operation by November 1st. J. B. Rhodes

is the manager.
The Brookville Telephone company of Brookville,

Montgomery County, has been incorporated, with a

capital stock of $6,000, to construct a plant in the

town, with lines to different points in the immediate

vicinity. The incorporators are O. E. Baker and

others. ,, . ..

The Citizens' Telephone company of Batavia has

been incorporated. The capital stock is placed at

Sso.ooo, and the incorporators are J. C. Wood and

others The certificate of incorporation provides for

lines in Clermont, Hamilton, Warren and Brown

counties.

The Lane Construction company of Warren has

been incorporated, with a capitalization of $5,000. Its

business will be the construction of telephone lines.

W G Griswold and others are the incorporators.

the Central Union Telephone company is estab-

lishing a rural system about Jeffersonville.

The Central Union Telephone company has been

granted the right to use the streets, alleys and high-

wavs in Sebring, with certain restrictions.

General Manager Maxime Reber of the United

States Telephone company and J. B. Hoge of the

Federal Telephone company of Cleveland were

guests of Manager Frank L. Beam of the Citizens

Telephone company at Columbus a few days ago.

The Citizens' Telephone company of Columbus has

declared a semi-annual dividend of three per cent.

O. M. C.

Indiana Telephone Items.

T lie record of business for the week in the secre-

tary of states office shows that there is unusual ac-

tivity in telephone interests in this state at present.

Several companies have increased their capital and a

Lumber of new companies were organized and incor-

porated. The Jackson Telephone company was in-

corporated to operate a plant in Crothcrsville, Ind.,

with a capital of $5,000. Its directors are headed

by 1. }'. Warner. The Logan-;port Home telephone

company was incorporated, with a capital stock of

X) 1 he directorate includes M. A. Jordon,

[',. Lairy and J. F. Digan of Logans-

port and Theodore Thorwood, C. H. VVordon, M. A.

n and others of Fort Wayne- 'J he Cass County

Telephone Construction company also filed articles

of inc during the week. The capital is

$to,ooo, and the board of directors is headed by

William J. Vesscy. The company will construct tele-

phone plants by contract.

The Kcmcy Electric company, capitalized at $10,-

000, was tl ncorporatc during the week.

The company will carry out its operations in Ander-

lanufacturing telephones and other electrical

" ;
'-US -

r * 1 -V.

The Eel kivcr Telephone company of Worth Man-

chester, a : iized concern, has av

contracts for a modern equipped local exchai

ible, and the company

will build toll lines to all surrounding towns. This

will be th<: ""' tnc

public anticipates considerable benefit by shari

petition.

The city of Marion has granted pci

head wires in that city and •'"! In-

lent plant with an und tern.

The hazards of planting telephone poles in the
natural-gas belt was demonstrated during the weeK.
rt. force of men employed by the New independent
telephone company, while engaged in planting poles
east of Greentown, encountered what they supposed
was a huge boulder. Five pounds of giant powder
was exploded in the excavation to remove the ob-
struction. A terrific explosion followed. Instead of
a boulder it proved to be a high-pressure natural-
gas main, leading from Fairmount to Chicago. A 20-
foot section of each main was hurled 500 feet away.
Five teams of horses hitched to wagons loaded with
telephone poles all took fright and ran away, scat-
tering poles for two miles. Both men and horses
had a very narrow escape. It required a force of
30 men to repair the damage to the gas company's
line. F.

Telephone News from the Northwest.
A local exchange is projected for Clear Lake,

Wis., with lines to other towns of tile county.
A company was formed in the town of Nason-

ville, near Marshheld, Wis., to build a telephone line

to rural districts in the vicinity.

(J. J. Brown of Esthervilie, Iowa, has a device
of his own invention, whereby he can telephone from
any place on his farm to the house of any tenant.
A wire has been strung on the fence posts surround-
ing the land and connections and telephones put in
all the houses. Mr. Brown carries 111 his buggy a
small desk telephone and a device for connecting
with the wire at any point and calling up any tenant
desired.

None but the Twin City Telephone company can
lay another foot of underground conduit work in St-

.Paul, of any character. No permission will be ex-
tended until the petitioning companies acknowledge
or comply with the new charter requiring five per
cent, of the gross earnings. The Twin City Tele-
phone company is already amenable to the new
charter.

The Mountain Lake (Minn.) Telephone company
has established a toll line to Comfrey and Darfur.
The Zenith City Telephone company will build a

toll line from Carlton and Cloquet northward to

Hibbing, Minn., and other points on the iron Range.
i he Northwestern Telephone Exchange company

gave to the Twin Cities and the JMorthwest bulletins

of the international yacht races by telephone, i he
bulletins were repeated at Chicago, and with that ex-
ception came direct. The news beat the telegraphic
news Dy 20 minutes.

ihe ounset telephone and 'Telegraph company at

Tacoma, Wash., has just moved its central orhce to

a new location. The change required a change 01

numbers in a great many instances, and the result

was considerable disturbance for a few days, until

the new numbers became familiar.

A. G. Miller, the manager of the Rocky Mountain
Bell Telephone company, has 'been fined a second
time for failure to pay the tax of 75 cents laid on
each telephone instrument 111 use 111 tne city. Again
an appeal was taken. The fine was $300.

The iowa Telephone company has Degun distribut-

ing poles to be used in connection with its under-
ground lines 111 Davenport, iowa. They are for the

distributing centers, and will be erected in the al-

leys, in the center of each block.

The Automatic Telephone company of Seattle,

Wash., has begun excavation for the new central

office which is to cost $30,000 complete.

Otto Wettstein, Jr., has been granted a franchise

for a new telephone exchange in La Forte, Iowa.
He is the owner of the present exchange and will

proceed to install a central-energy system. A num-
ber of rural lines are planned.

The Dakota Central 'Telephone company has

bought the local exchange at Eureka, S. D., of the

Eureka Telephone company, and also the line from
Eureka to Mound City. The latter will be ex-

tended to Bismarck, N. D.
Carl J. Johnson has bought E. Hewett's interest

in the local exchange at Warren, Minn.
A live electric light wire dropped across a tele-

phone cable in St. Cloud, Minn., and burned out

about 100 connections. The lines were put in good
order after about 36 hours' work.

I he Interior Telephone company has removed its

headquarters from Cedar Rapids, Iowa, to Grinnell.

The Rapid Service Telephone and Telegraph com-
pany announces that a long-distance copper circuit

will be established between Minneapolis and La
Crosse, Wis., at once- The line will be of the best

and most modern type and will cost about $75,000.

At La Crosse connection will be secured with the

La Crosse Telephone company, and at Winona,
Minn., with the Winona Telephone company. The
Minneapolis and St. Paul connections will be

through the Twin City Telephone company. The
1

1 Ildatcd Telephone and Telegraph company,

which is an allied concern, is working two forces

on the construction of a line between Duluth and

or and St. Paul and Minneapolis. The line

will cost in the neighborhood of $80,000 and will

be completed by the middle of November. R.

Telephone Systems in Private Houses-
The private house of to-day, instead of being

equipped with a speaking tube, as was the custom
a few years ago, generally has a modern telephone
system connecting the various departments with each
other. The main advantage of the telephone over
the speaking tube is that one outlet or one telephone
can be used to communicate to all of the different
stations, whereas when the speaking tube was used,
a separate mouthpiece was needed for each and
every station. In locating these outlets for the tele-
phone, care should be taken in placing them where
they will be most convenient for the use of the house-
hold and also where they .will not interfere with
any of the fittings of the house which are to be
installed at a later date, such as radiators, sideboards,
etc.

The wire cable which is used in connecting the
various stations should run as far from the water
pipes as possible on account of breaks in the pipes,
which are liable to occur. A cable having a weather-
proof insulation is preferable, not only on account
of the properties which prevent moisture from en-
tering the same, but also because a cable of this

kind is not attacked by rats or mice.
Wall pockets or receptacles for holding the tele-

phone are very useful at the outlets, for, while keep-
ing the telephones fully covered, they do not deface
the walls, and by their use many of the connections
can be made inside and a buzzer or a bell can be
placed within for the purpose of calling that station.

The telephone itself can be very small and compact,
and by using a hand microtelephone in connection

with a selective switch
(such as illustrated here-
with) an instrument having
capacity of 15 stations will

occupy a space of only four
or five inches square.

Woodwork in special de-
sign and finish is often used
to match the finish of the
room, and thus the tele-

phone can be made an or-
naments as well as a great
convenience. In some man-
sions it is stated that the
wooden cases have been
made of solid ebony, rose-
wood or other costly
woods, while the metal
parts have been gold-plated.

There is no limit to the
flexibility of a system of
this description, as any
station can call all the de-
partments if it can be so

in wired as to call only a
certain few. By a simple
attachment in the owners'

chamber, the telephone system can be instantly con-
verted into an alarm system and all the bells be
made to ring at one time by the pressure of a special
lever. This can be used in case of fire, burglars or
sickness, and is very valuable in suburban residences.
As to the construction, the cable itself should be

installed while the house is in process of construc-
tion and should be put in place before the studding
is covered with lath and plaster. The instruments
themselves should not be placed on the wall until

all the workmen have left the building for good, as
telephones are apt to be regarded as an object of
curiosity by workmen doing other work and often-
times considerable damage is done by their careless-

ness.

In the accompanying illustration is shown a simple
instrument which is well adapted for household pur-
poses. This and other patterns can be obtained from
the Ericsson Telephone company of New York city,

which sells its telephones outright and subject to

no rental or other charges. The telephones are dura-
ble and give satisfaction.

TELEPHONE SYSTEMS
PRIVATE HOUSES.

Strike of Chicago Telephone Linemen.
The strike of the telephone linemen which was or-

dered in Chicago on September 30th, has spread
throughout the suburbs and outlying towns that are

included in the toll service of the Chicago Telephone
company. Among the towns included in the order
were Elgin, Aurora, Joliet, Rockford, Evanston, La
Grange, Plainsficld, Lake Forest, Highland Park,

Waukegan and Evanston. About 300 men have gone
out in Chicago^ and in the surrounding towns a total

of about 350 more have joined the strikers' ranks.

1 1 lias been reported in Chicago that the 4,000 op-

erators employed in that city and the surrounding
towns have expressed their willingness to join a

sympathetic strike in aid of ihe striking linemen.

As a resull of the refusal of the Chicago Telephone
company to concede Ihe demands of the strikers. 11

is said a strike of all the linemen in the employment
of ill.' Central Union Telephone company throughout
the stales of Illinois, Indiana and Ohio may lie de-

clared within a few days. Such a strike, it is esti-

mated would involve over 2.000 men.

A new telephone . plctcd for Cov-
ington, Ga., during the month of September. 'I lie

company will compete '.villi tli<' Dell company.

The I.cwistown fill.) Automatic Telephone com-
pany lias l.ecn incorporated, with a capital slock of

$2,000, by George F. Loar and others.
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Chicago Electrical Association.

The firsi meeting of the fall term of the Chicago

Electrical association wa held on October 4th al

Ihe association's r ns in the Monadnock block, with

President K. F. Schuchardt in the chair. Samuel

<;. McMecn of the Central Union Telephone company

presented a very interesting paper on "Telephone

Protectors." Mr. McMecn spoke somewhat at length,

bin verv entertainingly, on llu- different protecting

devices used in telephone exchanges, dealing prin-

cipally with three different types of protectors. One

of these was a fuse of 10 amperes' carrying capacity,

formed of a thin amalgam ribbon, which was en-

closed in a fiber lube lined with asbestos. One end

of the tube was closed and the other end was open.

This fuse was of such a construction that lightning

discbarges passed over it.

The second type of arrester, which was used as a

protection against lightning, was composed of two

carbon blocks. The contacting surfaces of the blocks

were roughened and a piece of mica 0.005 inch in

thickness separated them. One of the blocks was

connected to the line and the other to earth. Any
current with a potential of over 350 volts would

jump across the blocks to ground.

A heat coil was the third form of protector men-

tioned. It was composed of several brass parts, sol-

dered together hv a solder which melted at TOO de-

grees Fahrenheit. The device was surrounded by

a coil of wire which heats the mechanism so the cir-

cuit is broken before any damage can be done to the

apnaratus in the central exchange.

The three protectors were described in considerable

detail and the action of different currents over the

telephone lines was explained. If a 500-volt electric-

railway circuit should become crossed with a tele-

phone circuit and the latter should have such a high

resistance that the 10-ampcre fuse didn't blow, the

current would iumo across from one of the carbon

blocks to the other and fuse a bit of fusible metal,

thus passing to ground. Then the current would in-

crease enough to blow out the 10-ampere fuse. When
the voltage is so low that it can't jump from one car-

bon block to the other, the current is high enough to

onerate the heat coil, which breaks the circuit to

Ihe apparatus at the central exchange and connects

Ihe line directlv to earth. The current then increases

so tlmt the 10-amnere fuse is blown. The 10-ampere

fuse is always placed at the junction of exposed and

"nexnosed wires. The two carbon blocks and the

beit coil are placed in the central exchange.

Mr. McMeen illustrated his lecture with stereop-

ticon views, showing a number of diagrams of pro-

lectors connections, etc. An interesting discussion

was led bv T S. Wrav of the Chicaco Telephone

company and others. The mcetins was lareelv at-

»»nded. manv representatives of the Independent and

Bell telephone interests beine present.

The Chicago Electrical association starts in this

fall on its eleventh vear and the prospects are good

for a verv successful season. It is probable that

hereafter the meetings will be held monthly, instead

of semi-monthly, as' formerly, and the association

may decide to publish its proceedings semi-annually.

The programme for the fall and winter includes the

following papers: October rSth, "The Induction

Motor," by William Hand Browne, Jr.; assistant

professor of electrical engineering, University of

Illinois; November 1st, "The Storage Battery in

Telephone Work." by J. S. Wray, electrical engineer

of the Chicago Telephone company; December 6th.

"High-frequency Effects," demonstration by A. V.

Abbott ; January 3d. "Proposed New Rating of Incan-

descent Lamps," by John D. Nies, instructor in elec-

trical engineering, Lewis Institute. The meeting of

December 6th will be made a ladies' night and will

be held in the auditorium of Lewis Institute, Chicago.
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Telephone System for Manhattan Rail-

road.

The Manhattan Railroad company of New York
city has recently contracted for a compli

exchangi ) tern to be used on il cli rated railway.

'Ihe instruments will be located at the station

in the offices of the railroad company, and will re-

place the former telegraph equipment, which has

proved itself incapable of meeting the needs of rapid

service. The entire equipment will I
a 500-

line multiple switchboard and telephones, the installa-

tion being arranged on the common-battery system

with lamp signals. The conditions of the specifica-

tions were necessarily severe, on account of the great

number of calls required between the different points

for I rain signaling and other service. It is esti-

mated that manv of these telephones will be used

on an average of 2,000 times a day. thus giving prac-

tically continuous service. The telephone equipment

will present many new features. An important point

in connection with the system is the fact that many
of the telephones are located fully 10 miles from the

exchange center. There was considerable competi-

tion on the contract, particularly among the western

manufacturers, as the value of the plant as a demon-
stration was fully appreciated. The contract was
awarded to Ihe Lambert Schmidt Telephone Manu-
facturing company of New York city.

Chicago Telephone-rate Suit Started.

Supplementary of the formal demand which was

made on the Chicago Telephone company on Sep-

tember 28th (mentioned in last week's issue of the

Western Electrician), a bill was filed in the Circuit

1 -mil of the city of Chicago on October 2d by the

Illinois Manufacturers' association, asking the court

to restrain the company from all interference with

lb,- telephones of subscribers who offer to pay the

franchise rate of $125 a year, instead of the $175

thai is charged by the company for business tele-

phones. The hearing of the injunction has been post-

poned until October 31st, that the attorneys for the

telephone company may have lime to' prepare their

answers to the application for the injunction.

Mr. Morse and the Erie Company.

ll is reported that the acquisition of the con-

trolling interest of the Telephone, telegraph and

table Company of America by Charles W. Morse

niaj have an important bearing upon the affairs of

ihe Erie Telegraph and telephone company. It is

alleged that previous io Ins purchase of the Tele

phone. Telegraph and Cable company Mr. Morse

purchased from ex-PresidenI Glidden of ihe Erie

company 30,000 shares of Erie Telephone stock, ll

this is true, Mr. Morse may be in .1 position to se

cure control of ihe Erie company.

The Bell Telephone company will construct a long-

distance line from Spartanburg to Union, S. C.

Frontier Telephone Company.
Two large telephone companies were recently in-

corporated in New York state. The Frontier Tele-

phone company of Buffalo was chartered, with a

capital stock of $500,000, to operate a telephone sys-

tem connecting Buffalo, Rochester, Syracuse, Utica.

Albany. Poughkeepsie, New York city, Tonawanda,
Niagara Falls. Lockport. Dunkirk, Erie, Pa.: Cleve-

land, Ohio; Jamestown. Elmira, Binghamton and

Hornellsville. The directors of the company are

J. A. Stearns of Wilkesbarre, Pa., Alvin Mokle of

Hazleton, Pa., T. M. Thomas of New York city,

E. C. Lnfkin. j. B. Weber, C. B. Hill of Buffaio

and F. R. Green of Fredonia, N. Y.

GENERAL TELEPHONE NEWS.
An effort is being made to establish a telephone

exchange at Courtland. Ala. Manv of the large

planters who live in this town and have plantations

in the adjoining country, desire this method of com-
municating with their plantations.

At a meeting of the directors of the Twin City
Telephone company held at St. Paul, Minn., recently,

it was decided to enlarge the board of directors from
five to seven. There was considerable discussion re-

garding the prospective improvements of the com-
pany and the contract for the new exchange building

to be erected at Eighth, and Cedar streets, St. Paul,

was approved.

A lively rate wrar is being waged at Portland, Me.,
between the New England Telephone and Telegraph
company and the Derigo Telephone company of

Maine. The New England comoany has offered to

install a few free telephones for trial until Jan-
uary 1, 1902, in an effort to force their opponents
out. The Derigo company offers, however, auto-

matic business telephones at $1.50 a month and resi-

dence instruments at $1.25 a month.

NEW COMPANIES.
The Freeport Telephone and Telegraph companv

of Courtland. Cab, was incorporated recently, with

a capital stock of $50,000. The directors are William
Johnson, T. W- Dean. W. J. Smith and others.

The Seneca Falls Home Telephone company has
been incorporated, with a capital stock .of $100,000,

to operate in Seneca Falls, Tyre and Junius, Seneca
County.The directors of the company are Howard
Hendrickson of Albany, A. G. Lord, J. A. Drake,
S. R. R. Rawson, F. H. Sudro. T. M. Brush, F. W.
Martin and J. H. Griswold of Elyria, Ohio.

The Powder River Telephone company lias been
organized at Buffalo, Wyo., for the purpose of estab-

lishing a local exchange. A long-distance line from
Buffalo to Kaycee, a distance of 60 miles, will also

be built. George Peterson was elected president of

the new company, the other officers beine secretary,

G. E. A. Moeller, and treasurer. W. II. Zindell. The
company is in the market for all kinds of telephone
supplies.

MANUFACTURERS AND DEALERS.
The Eureka Electric company of Chicago an-

nounces thai it will be pleased Io receive visits

from any intending purchasers al am time they are

111 Chicago, and will lake pleasure in showing pur-
chasers iis goods ai different siae.es of manul
The company also will he pleased 10 mail its cata-

logue and illustrated printed matter to those that

may be interested and solicits correspondence in

mailers concerning its apparatus and quotations upon

switchboards, telephones both for ccntral-enci

well as magneto work, hotel and interior systems.

toll-line equipment, protective devices, lightning ar-

,, -1.1,. terminal and cable beads, and any other de-

vices of its large and complete line of well-known

exchange and telephone apparatus.
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The Relation of Interurban Roads to
City Roads. 1

By

The relation existing 1 id an
interurban road should 1

existing between the mci firm.

Both should exert their end
in view and should
ing the mutual int occa-
sionally have individual

incide. This rule should hold

two roads an by different when
they are owned by the sanr

In the case of the company with which the

i- identified, with but one exception the interurban

roads radiating from the city are controlled largely

by the same interests as those which own the city

lines. The majority of the interurban r

bought up since they were built, but ihe original

agreements as to city traffic still hold good, ami the
interurban managers are as anxious as ever to make a

good showing, so that, while in many cases they arc

trivial matters, contingencies frequently arise which
require careful handling to prevent the other fellow

from getting ahead of us in matters which an
carefully stipulate-? in the text of the traffic agree-

ment.
The arrangement known to street-railway people

as a traffic agreement is a comparatively new insti-

tution, dating from the introduction of interurban

roads. In the more thickly settled eastern states the

majority of the suburban roads are simply cxte;

of the lines of the city companies, which quick';

lowed the development of electric propulsion because

the suburban population demanded the new service;

and, so far as can be learned, there are few insl

where independent suburban compai >n city

tracks under a traffic agreement. In the West, how-
ever, the early history' of the suburban, or rather

interurban. roads appears to have been somewhat dif-

ferent. They operate from town to town, and in

a great many cases the original promoters were par-

ties who figured on giving the residents of their

towns better communication with, or access to, the

neighboring cities, and in entering the city they were
obliged to apply to the city companies for some sort

of arrangement whereby their passengers might be

carried to the center of the city. In numerous cases,

either because of the citv ordinances which
thought would debar traffic arrangements, or because

of the unwillingness of the city company to make
such arrangements, the interurban cars were forced

to stop at the city limits and transfer their passen-

gers to the city cars. This arrangement is still in

vogue in many places, but it has never proven sat-

isfactory to any of the parties concerned, because

it is not conducive to the full development of the

interurban business. People generally prefer using

the steam road to making changes and running the

risk of failure of making connections. Besides, it

is unquestionably a fact that the best advertisement

for the suburban cars is to have them seen on the

streets. One of the ereatest arguments in favor of

the new mode of traffic is that a person can take a

car in front of his home and step down at his des-

tination. For tlie above reasons the traffic arrange-

ment has become an imperative necessity, and the

time finds the progressive citv company not only

perfectly willing, but anxious to enter into <uch an

arraneement with outside companies, since the addi-

tional business brought into the city more than com-
pensates for any trouble arising from handling the

suburban cars.

The early traffic arrangements were comparatively

simple agreements, generally setting forth th<

pensations reauired by the city company for permit-

ting the outside cars to run over its tracks, an agree-

ment as 10 the crews who were to handle the cars.

an understanding as to responsibility in cas

accidents, and other similar matters of detail. But

it has been found that the rapid development of the

interurban roads is presenting prob the city

companies which were never tl in the earlier

day-. The question of weight, ihe

wheel -. the question of voltage, the question of type

of cars, the question of mail, freight and cxprc-

many other mailers, present difficulties 10 the man-
agements of both the city and suburban lines, which
are becoming more and more difficult ti

the satisfaction of both.

The question of unusual weights thout
doubt the most difficult one with which we are

obliged to contend at the present time. Tl

tracks of five years ago were designed for

truck cars, weighing from 8,000 to 14.000 •

To-day our smaller city cars weigh froi

20,000 pound-, while the heavier double-truck cars

weigh from 24,00 '-.esc arc bad

gh on tracks designed for the

but the effect of the latest interurban c

from 35,000 to 60,000 pounds on rail

special work is doubtless becoming fully

I by many
i incident with the increase in the wcig

comes an increase in wheel due.

increase brings with il troubles which
expensive as those caused by .

Our city wheels have a li\

.

flange, compared with one neb. •

The ci

1. Paper read before ihe Amen tan So

-

lion in New York C
general nitnaner ot the Cleveland Ohio) Electric Rail"
p.inv.
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inches, and these differences not only play havoc

with our special work, but greatly reduce the life

of their wheels by tearing and chipping the flanges.

Plainly, some sort of a standard of measurements
should be adopted, but which shall conform to the

other and which shall bear the expense are ques-

tions which will have to be settled by individual ar-

bitration.

One thing is certain. If the interurban companies

expect to continue increasing the size and speed of

their cars, they should, as a matter of safety, equip

their roads with trucks and tracks equal to those

used by the steam trunk lines, and as a standard for

future practice it is suggested that the Master Car

Builders' standard wheel forms an excellent criterion

to follow. The dimensions are 33 and 36 inches in

diameter, 3%^inch tread, 5%-inch width, 1%-inch

depth of flange.

It is understood that in some cities where new
construction work is going on, Utica, N. Y., for

instance, they have ordered all special work with

sufficient clearance and depth and width of groove

as will be required for the above standard. But in

cities which are provided with the older equipments

in good condition, such changes are out of the ques-

tion for some time to come, and in the meantime, the

interurban companies, the parties most benefited by

the traffic arrangement, will either have to bide their

time until the city companies can make the

change or else they should bear the expense of mak-

ing the improvement on the city line which they

traverse. In some cities, Dayton, Ohio, for instance,

the traffic arrangements specify that the interurban

companies must make all changes in track or special

work made necessary by the use of unusually heavy

cars or extra wheel dimensions. Incidentally, it

might be added that the above contingencies present

one of the reasons why the city and interurban roads

can most advantageously be operated under one man-
agement. Of course, the only permanent remedy for

rail troubles is the adoption by the city companies

of a girder rail with high head, or, better still, the

T-rail. The use of the Trilby rail appears to be on

the wane. In an Ohio city during the last month,

the interurban company has obtained the permission

of the Citv Council to remove its Trilby rails and

curves, as "it was shown that the grooves fill with

mud and sand in summer and ice and snow in winter,

rendering cars more liable to leave the tracks, be-

sides chipping and otherwise damaging wheel flanges,

thus rendering accidents liable when traveling at

high speed. The thickness and depth of groove of

the Trilby rail also greatly increases the amount

of power required to propel the car.

Unquestionably, the ideal rail for all-around use is

the T-rail, but, unfortunately, the popular fallacy

that it is wholly unsuited for city use is still deeply

instilled in the minds of every layman—owners of

vehicles in particular—as well as with the majority

of city engineers, but the writer predicts that the

day is not far distant when, by persistent effort, we
shall be able to convince authorities to the contrary.

Unquestionably, vehicles should be prohibited by iaw

from using the car tracks, and it might be added

that the heavy and swift-moving interurbans are do-

ing much toward correcting this evil.

It is of interest to note that the T-rail is making
headway for city use. In Brooklyn two of the lead-

ing lines are equipped with such rails and are giving

perfect satisfaction. It is particularly gratifying to

state that within the last month, after a hard fight,

a franchise has been granted in Sandusky, Ohio,

whereby T-rails are to be used on all city streets,

this being the first municipality in Ohio to grant

such a privilege. In Brooklyn the bricks next to the

rails on the inside are beveled to allow for the wheel

flange. Some time ago the town of Flushing, L. I.,

made exhaustive inquiries and experiments as to the

best rails to be used in connection with macadam
boulevards, and it was unanimously decided to adopf

the T-rail.

The width and length of cars are points which

should be considered in traffic arrangements. In

Cleveland the space between the tracks—or devil

strip, as it is called there—is uniformly four feet,

so that it is necessary to place screens on the inner

sides of open cars to prevent passengers from being

injured. The distance between tracks is regulated

by franchises, and. of course, cannot be changed,

hence the interurban companies are forced to regu-

late the width of their cars accordingly.
_
Some of

the cars recently purchased by one of the interurban

comnai thai they almost touch in

•hat great care is rcauircd in their opera-

endeavor to secure five-

foot di and the writer would advise cotu-

building new line; to take nothing less if

le. The traffic agreement in I en the

Toledo City company and one of the interurbans

provide:, that cars shall not be longer than 4'; feel

six inches, and -hall not be larger or heavier than

the time the agreement was made.
The flanges of -.:'

I
10 be more than three-

inches in depth, and the tread of wheel must
not be of unusual width. This word "unusual" i a

trifle ambiguous and seems likely to cause trouble,

since that which was unusual
common and even behind the times.

At the present time. ' an be learned, the

difference in volts 'rouble.

-5ent the Cleveland citv lines operate on the

wolt circuit, while the interurbans em-
-ally, the cars operate at a

d while in the city, and they do well

The only noticeable difference is that the

lamps drop considerably when the city current is

reached. 1 he city cars employ three circuits of five

lamps each, while the interurbans have three circuits

of six lamps each. Nothing is done to remedy this

discrepancy, although it could be easily corrected
by cutting out one of the lamps at the city limits.

In Cleveland it has never thus far been found nec-

essary to install additional feed wire and side feeds

to take care of the unusual loads of the heavy in

terurban cars, but if they keep increasing their weight
and speed, something of the kind will be found es-

sential. 1 he extreme weight of the interurban cars

and the tendencies of operators to open up full speed
makes them more dangerous and harder to control

than the city cars, and precautions should be taken

to guard against exceeding the oity-speed ordinances.

It is understood that in Buffalo a system has been
employed under which the motorman removes the

ordinary controller handle at the city limits and
substitutes another which does not permit the con-

trol to run above the series into the parallel. Such
a device undoubtedly prevents manv accidents.

The question of interurban roads handling freight

is one which will doubtless require considerable leg-

islation in many states before its status can be regu-

lated. In Ohio the courts have recognized the right

of interurbans to carry freight, but nothing is said

about the quantity or kind that may be carried.

Some of the municipalities and counties have at-

tempted to regulate this by specifying package
freight, mail and express. The majority of Ohio
roads are operating combination passenger and e c-

press cars, and only in one or two exceptions have
attempts been made to operate exclusive package
freight cars. In a certain Ohio city recently the

city authorities undertook to prevent the interurban

cars from stopping on the streets to unload milk.

After making a move, the officials consulted the cor-

poration attorney, and he rendered an opinion that

since the state gave the companies right to carry

freight, it also gave them the right to unload it, and
at any time or place they thought fit. It may be

noted right here that one of the most annoying fea-

tures of the traffic arranagement is when interurban

companies insist on unloading milk or freight at

points along the route most suited to the convenience

of their customers. In many of the more recent

arrangements it is specified that the interurban com-
panies must provide a freight station in the center

of the oity, with turnouts from the city tracks. In

many cases small interurban roads cannot afford to

go to this expense, and the writer believes in such

cases it would be good policy for the city company
to build and equip the freight station and lease the

use of it to the interurban company or companies

at a figure which would cover the interest, deprecia-

tion and expense of maintenance.

In regard to the interurban freight and express

business; it is becoming generally appreciated that

this factor of the business is one of the most prom-
ising features of the new mode of transportation,

and already in some sections it is reaching very large

proportions. In Ohio, probably the best example

is the Cleveland and Eastern railway, which taps

a very rich isolated farming district and handles

immense quantities of package produce and milk

;

during the last few months the receipts of this road

from freight, mail and express amounted to a trifle

over 25 per cent, of the gross earnings. This com-
pany maintains exclusive express cars, which run

into the city twice a day, in addition to combination

cars, which are almost invariably filled to their ut-

most capaoity. Some of the properties of the Ev-
erett-Moore syndicate are not at present handling

package freight, although they will in the near future,

but the reports for one year show that out of gross

earnings of $10,000,000 for the various properties,

$200,000 was derived from package freight. As is gen-

erally appreciated, the handling of this class of busi-

ness adds but little to the expense of operating the

road. The major portion of this class of business

can be carried on combination cars at times when
passenger traffic is not heavy; hence, aside from the

cost of handling at stations, the receints from this

branch are almost all clear profit. Naturally, the

city companies should share in these receipts. The
method of division varies in different cities. In

Cleveland, the city companies take such proportions

of the amount received in carrying United Stales

mail, express and freight, as the distance on the city

tracks is to the whole distance carried. This ar-

rangement also exists in Toledo and other cities.

In Toledo the traffic agreement provides that the

suburban company shall pay all cost of loading and
handling, and the arrangement may be altered by

arbitration after any period of three years. At Co-
lumbus, the city company recently made an agree-

ment with an interurban comoany wherebv the latter

-hall pay the city company TO per cent, of the gross

receints from freight. The majority of agreements

provide that the citv comnanv does not guarantee

the right of the interurban company to handle the

freight, and the city comnanv is to he held free from

damage in case the business is restrained by legal

or other action.

Comparatively few of the traffic arr-mecments in

the various cities are exartlv alike. There ar<' al-

most invariably local conditions which have their

effects, and freauentlv agreements which would be

in one place would be unfair in others.

There are manv reasons why the city compnnv in

one city should receive a higher rate for handling
• of the interurban company than those in

other places. For instance, it is worth mor<' to

handle the heavy interurban cars in extremely hilly

cities like Kansas City and Pittsburg than in Cleve-
land or Detroit. The extreme cost of fuel in Den-
ver or Omaha would make a difference as compared
with Buffalo or Philadelphia. The length of the
haul is also an important factor to be considered.
The Cleveland agreement is, briefly, as follows

:

The city crews take charge at the city limits (since
this agreement was made this section of the agree-
ment has been changed by some of the roads; the
crews remain on the cars, and while on the city line
they are paid by the city company thp same as its

own men). The city companies collect and retain
all the local fares and pay to the interurban compa-
nies mileage at the rate of two cents per car-mile
during the first two years of the contract; this part
of the contract to be arbitrated at the end of each
five years thereafter. It might be added that no
occasion has ever been found since for changing this
clause. While in charge of city crews the city com-
panies are responsible for all damages to cars or indi-
viduals. The above agreement was made between
six interurban companies and two city companies,
and it was agreed that no other companies should
be admitted to the city tracks without the consent
of the others. The suburban companies agreed not
to make traffic arrangements with any other city
companies, should they appear in the field, and agreed
to take no interest in any city project. The city
companies agreed not to build extensions that would
in any way compete with the interurban companies.
A carefully prepared agreement existed until re-

cently between the Toledo Traction company of
Toledo and the Toledo, Fremont and Norwalk rail-

way, one of the longest and speediest traction roads
in the country ; the agreement, as stated before, pro-
vided for specified types of cars, weights, wheels,
flanges and other technical details. It provided that
the city company did not guarantee the right to
operate passenger or freight cars, but merely granted
such rights as it had a right to grant. The citv

company was held free from damage in case of fail-

ure of power or in case city company is legally

restrained from operating the cars. The city com-
pany did not guarantee the strength of its equipment,
neither did the interurban company guarantee the
strength of its cars. The crews of the interurban
road remained on the cars, but the city companv
reserved the right at any time to remove them and
utilize the city men, the company whose crews
were in charge of the cars to be responsible in cases
of accident. Under this arrangement the city com-
pany received, of fares collected within the city

limits, during the first five years of the agreement,
four cents : during the second five years, 3M1 cents

;

thereafter, three cents.-

In Columbus the local company utilizes a broad-
gauge track, this being also the case in Cincinnati

and a number of tributary towns. In this case the

interurban company agreed to stand the expense of
installing a third rail to accommodate the standard
gauge. The suburban crew are to remain on the
car and the citv road is to receive three cents out
of each five collected for city fares. In another Ohio
city (Cincinnati) the local company uses the broad
gauge and an interurban road entering the citv has
also been built with this gauge ; the city companv
nays the interurban companv 30 cents per hour, or

$s\40 per day (iS hours making a car-day), as rental

for the cars while on the citv tracks. The citv

company takes up the interurban tickets at regular

rates and the interurban company pays for the same
each month.
The Buffalo and Niagara Falls Electric Railway

company, before its consolidation into the present

system of the International Traction company, had
a line which extended from the city of Buffalo to

the city line at Niagara Falls, and the cars used the

tracks of the Buffalo Railway company in Buffalo
and those of the Niagara Falls and Suspension Bridge
railway in the latter oity. When the cars reached
the Buffalo city tracks the city company's men took
charge, and all fares collected went into the treasury

of the Buffalo company; in other words, the sub-

urban company gave the use of its cars for this

distance for the privilege of carrying through pas-

sengers. In Niagara Falls the situation was differ-

ent ; here the suburban companv paid three cents

out of every five collected for the power and use

of tracks. It is understood that the two and three-

cent plan is used in Pittsburg, St. Louis, Kansas
Citv, Indiananolis and other places, and it appears

to be deemed a very equitable basis of division.

In preparing this paper the writer requested in-

formation as to traffic arrangements from nearly all

cities where interurban cars are known to enter over

the city company's tracks, but, for some reason or

other, the majoritv of managers fajled to reply, or

else declined to n-ivc detailed information. As one

manager put it, "We have had a hard time settling

on a salisfactory arrangement, and do not propose

to educate those who may become our competitors."

Another manager wrote: "We have no traffic ar-

rangement with interurban companies, and if I can

help it. do not propose to have any. as T believe in

the policy of the Metropolitan system in any city

constructing all the lines that could be reasonaoiy

demanded."
Th» handling of local citv passengers by the in-

terurban cars presents a problem with many different

1 il es. dependent to a larce extent unon the terms

of the traffic arrangements and the inclination of the

crews in charge, finder ordinary circumstances, the

interurban companies are anxious to get their ears

in and out of the rilv as rapidly as possible, and

they do nol care to stop at every street for city pas-
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scngers; and ii might be added that the city pas-

iengcrs have a decided weakness toward the larger

1,1,1 more comfortable interurban cars. This desin

cm the pari of the interurban company is especially

marked, when, as is the case in Cleveland, the in-

terurbans do not share in the city receipts, but are

paid so much a mile covered. On the other hand,

where the interurban company shares in the city

receipts it is sometimes considered worth their while

I,, catei i" ill'- local traffic, ami generally this tend-

ency is not at all to the liking of the city comapny.

the writer has in mind an instance where two in-

terurban companies use the same tracks for the

matter of 12 miles to the city limits and then both

enter over the city tracks. It is a matter of common
talk that both companies jockey for the 12 miles of

interurban business, and then both have a contest

with the city company for the city business. It is

said that the interurban cars race to gt;t ahead of

one another at the junction, while at the city line

the city company makes it a point to have a city

car precede each incoming interurban. Laying aside

the small profit that can be derived from the city

business, it is unquestionably against the best inter-

ests of the interurban companies to cater to the city

trade. The interurban roads arc coming more and

more into competition with the steam roads, and

to the person who has a long interurban ride in

front of him there is nothing more tiresome or more
. scouraging than the frequent stops and crowded

cars consequent with picking up and letting off city

passengers. Were it not for city ordinances, which

provide that all cars must stop for passengers, it

would, in the long run. be more profitable for the

interurban cars to run through to the center of the

city without stop except to let off or pick up their

own passengers.

1 he question of ordinances regulating the stopping

of cars is one which should be taken up with a view

of securing concessions for the interurban cars. Al-

though in the majority of cases such cars are rec-

ognized by the city ordinances only as city cars, it

is time they should receive certain privileges and

not be compelled to handle local traffic. It should

be pointed out that the interurban cars are greatly

benefiting the merchants of large cities by bringing

in people who have traded at country stores, thus

aiding greatly in the development of the commercial

centers, and it can be proven that this development

can be still further increased by giving the urban

residents speedier transportation and better accom-

modations. It might be argued that much business

would be lost to the interurban cars through failure

to make stops in the city to pick up passengers, and

this is true, but unquestionably much of the difficulty

might be overcome—providing the city ordinance per-

mit—by having the conductor of the interurbap car

question each passenger as to his destination before

he steps aboard ; if he desires to go to a point on

the city line, he should be requested to take the next

car. If legislation on this point cannot be secured,

then the trouble can be eliminated to a certain ex-

tent by posting notices requesting city passengers

not to use the interurban cars and by having the city

company precede or follow each interurban car with

a city car.

One of the roads running into Cleveland, the

Cleveland, Painesville and Eastern operates what are

known as "special limited" cars. They are designed

especially for business men who reside in Painesville,

Mentor and Willoughby, and they reach the center

of Cleveland each morning in time for business,

running after business hours in the evening. They
make no stops except at these towns, and save about

30 minutes on the run of 30 miles. Inside the city

limits the cars are considered as specials, and do

not stop for local passengers. Thus far the practice

has caused no complaint among city people, and the

cars are a great luxury to the suburban town resi-

dents who do business in the city. It is understood

that other roads are soon to follow this practice, as

it is of immense advantage in building up the small

towns. It affords a constant income to the inter-

urban roads and does not detract from the business

of the city companies, since the city fare is collected

as usual, and therefore it may well he encouraged

by both.

Under no circumstances should the city company
attempt to make the interurban car part of its reg-

ular schedule ; such an arrangement is not conducive

to nood service for either parly.

The status of interurban railways in years to come
is one which few people are willing to prognosticate.

Just at present it appears to many people that the

interurbans occupy, and will continue to occupy, a

field which is separate and distinct from thai of

the steam roads. They are operating from town to

town, opening up heretofore isolated country and
affording short routes between points which hereto-
fore have been far apart from the fact that they. are

located on different steam railroads. In this way
the electric railroads aid greatly in the development
of the country without actually interfering with the

business of the steam roads; on the other hand, they
frequently improve the steam-road business. Will
this continue to be the situation is the question which
plainly is troubling the steam-road people. If the
tide of electric trunk-line building can be abated
the steam-road people are now clearly willing to
share the passenger business by turning over to the
electric roads the short-haul traffic. The business
which comes from small towns surrounding the
larger cities and that which goes from one small
town to the next is said to be detrimental rather
than beneficial to many of the steam trunk lines.

The president of one oi the most important
roads in the country has recently been quota
saying thai 11 would l„- money in the pockei "i the

stockholders if the short-haul passenger bti

could be turned over to the electric roads, lie fig-

ures that people could he brought into ila' larger

centers on the suburban cars anil from there they
could take through fasl nam foi di tanl

IK stated al-o that the increase of freight bu
consequent with the building up of numerous sub-

urban towns would more than compensate for the
loss of the shorl haul passenger traffic.

Briefly, the above appears to be the aim of many
of the present promoters of electric roads, but it is

a wall-known fact that there are many others who
claim that the day is not far distant when electricity

will compete in every way with steam. So 1

the roads under construction are being equipped with
80-pound rails identical with those used on steam
roads, and speeds of 60 to 70 miles an hour, with
through sleeping and dining cars, are freely talked
of. An Ohio company (A. E. Appleyard of 1 ,

Iumbus) has recently placed a contract for electric

sleeping cars which will be placed in operation within
the next 10 months, between Cincinnati and Colum-
bus. Within as many months the Everett-Moore
syndicate will have through cars operating from
Cleveland to Detroit, and it is the intention to com-
pete for through traffic with the fastest steam road
in the country.

Clearly such arrangements can have little in com-
mon with the 10-mile-an-hour schedule which, of
necessity, must remain permanent so long as cars
traverse the surface of crowded business and resi-

dence streets. Laying aside the question of speed,
the electric trunk lines will sooner or later find it

to their advantage to handle heavy freight, coal,

grain, etc. At present the citizens and city authori-
ties of large cities make little complaint against
combination express and package-freight cars, or
even an occasional exclusive package car, but it is

expecting too much to calculate on freight trains
transporting merchandise of all sorts through resi-

dence streets, even at night.

Obviously, the only solution of the problem under
the various conditions mentioned is for the inter-

urban cars to enter the center of the city by means
of underground or elevated tracks, with special

tracks for through cars.

Kisinger-lson Trolley-wire Connector.
The quick splice or connector for trolley wires

manufactured by the Kisinger-lson company is put
forth as a valuable labor-saving device. It is stated
that since it has gone into use it has displaced every-
thing on the market, and is now practically the only
wire connector in use on the principal trolley sys-
tems. It consists, as the accompanying illustration

shows, of a simple tube open at both ends to receive
the ends of the trolley wires, with wedges introduced
in the tube along the side of the wire to hold the
wires tight, making a strong, secure fastening, which,
in use, becomes tighter as the strain brought upon
it is increased. In case of break in the trolley wire

Alternating and Direct-current Trans-
mission on City Lines.'

P., M. S. Hon
'1 he problem of transmitting power 10 outlying

districts on city lines IS

a large number 01 managci
growtn of outlying districts and the inci

urnan traffic incidental thereto, requiring larger and
heavier cars and n.

the direct-current distribution. 1 he manager
Ins transportation department unabli
cient cars to handle the increased traffic and main-
tain schedule speed; tin: cost of transportation large,

due to the necessarily slow speed of air-; thi

in transmission enormous, and he must admit his
1 em entirely inadequate to meet the

rapidly growing demands made upon it. In attempt-
ing to meet these demands, the usual course has
been

:

First—To add copper to the feeder system which
has already reached enormous proportions.
Second—To raise the voltage on certain feeders

by means of a "bo
1 bird—To install storage batteries at ends of lines.

Fourth—In extreme cases, to build an additional
power station, located with reference to economy of
copper.

Fifth—To install an alternating-current system in

the main power station, with rotary' sub-stations at

convenient points.

The first four plans above mentioned lack flexi-

bility, and extensions of any magnitude are attended,
necessarily, with large outlay- of copper, burdening
the system with heavy fixed charges and 'large power-
house expense.

It is not within the province of this paper to take

up the various methods for meeting these increased
demands, but to try to set forth the main features

of polyphase alternating transmission with rotary-

converter sub-stations working in connection with
existing direct-current feeder system.

It is with exceeding interest that the railway man-
ager has observed the development of polyphase al-

ternating-current apparatus, and the several and re-

liable methods of installing and handling high-voltage
circuits of large power. It is now possible, by means
of rotary converters, or motor-genera:
have as many feeding points or sub-stations, changing
high-tension, alternating current to coo-volt direct-

current, as may be found expedient, and this at a
comparatively small outlay and at a minimum charge
for power-house expense. Of course, the number
and location of these sub-stations is determined by-

striking a balance between the cost of operation of
the sub-stations, including interest, depreciation, at-

tendance and fixed charges, and the interest, depre-

ciation and fixed charges on the copper investment.

In many cases the item of station attendance, other-

wise the most serious of all, may be eliminated al-

most entirely by making the sub-stations a part of

the power house, repair shop or ticket office, or even
general office.

For long distances, alternating transmission is now

the wire may be spliced without any waste whatever
and in a few minutes by any ordinary lineman.
The Kisinger-lson company claims to have a prac-
tical monopoly upon all quick connectors for trolley
wires. The connector is also made for large feed
wires. The Standard Electric company of Cincin-
nati, Ohio, is handling this device.

Genevieve Incandescent-lamp Hanger.
The Genevieve adjustable hanger for incandescent

electric lamps is one of those convenient devices
that are worth attention. This hanger is made of
the best material and is attached to a heavy por-

celain base to meet the require-
ments of the insurance inspectors.

It will last indefinitely ami not get

out of repair. It rolls up auto-
matically about 10 feel of the Stiff-

est lamp cord, and by means >>i a

locking device, the lamp can be

placed at any height desired. This

hanger is said practically lo multi-

lily the usefulness ^^i the lamp main
times. Every hanger is fused and
a 10-year old boy can pul one up
and make the necessao connec-

tions. The device is manufactured by the Genevieve
coinpam oi [owa City, Iowa.

GENEVIEVE
INCANDESCENT-
LAMP HANGER.

It is announced that the Pennsylvania Ra
company is about to make experimental use of the

new rapid telegraph system invented by Patrick B.

Delany of South Orange, X. J. The transmitter
of this system sends the Morse characters by a

perforated tape. The characters are received and

recorded eleotrolytically on a chemically prepared

tape. 'The record is made in dots and dashes by

heavy blue marks. Il is slated that a readable code
record has been made al the rale of Saioo word- a

minute, while a commercial rate of 2,000 words a

minute over a t.ooo-mile. single copper wire is be-

lieved 10 be possible. The Delany system is stated

to be rapid, but cheap and simple.

KIS1NGER ISON TROLLEY-WIRE CONNECTOR.

almost universally adopted where an entirely new
plant is installed.

The many weak points, which are always present
in any new system, have been well worked out and
remedied, and it would seem that the time has
come for companies using the direct-current appa-
ratus to, at least, make future additions to the plants
with alternating-current machinery, and thereby avail

themselves of economics ottered by modern inven-
tion; still using their direct-current system within
an economical range, and the alterni . IH for

the outlying districts, thus working the two systems
in harmony with each other.

The alternating-current system. g - great

flexibility, can very wall be operated in conn,
with the direct-current system, and lends itself par-
ticularly well to the solution of the problem of trans-

mitting current to outlying districts. The gem
can be wound for high potential, so that the c

copper is comparatively small, and a high efficiency

maintained.
\ . 1 nalhig-curreul macliim

erator, step-up and step-down transformci -

tary converters, as now installed, seem simple in

operation, and should require but very little

attention than es urrent mac::

llie generator, at the main power stati

require even less attention than a direct-current unit

of the same size, the step-up and -

formers requiring practically no attention. Thi
onverters may be located at convenient

alone the line, and if in the car house, or other
where an attendant is necessarily on .

: :-:'.
. .

little or no expense would be required. S
in the morning, shutting down at night,

bearings lubricated, and the •

a circuit-breaker, is about all the attend
would be required.

In installing an alternating-current system in

nection with an existing direct-currcnl system, it

would seem wise to use a number of small

converters located at load cen

1. Panerr*ad before the American Sire
lion At New- York Cio . tool. Mr. Hopkins
crat superintendent of the Columbus (Ohio) Rai'
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machines can be so designed as to work in parallel

with existing direct-current feeders, the rotanes car-

ing for the average load, the direct-current feeders

coming in to help care for sudden fluctuations, and

in case of injury to any one unit, the direct-current

system tiding you over the difficulty. The load factor

at the station should not materially change from

that now existing with direct current, owing to the

fact that even if there are violent fluctuations in the

amount of power required from any one rotary, it

is not likely that the maximum demand for power

will occur simultaneously on the other rotaries, and

if the machine is properly wound and connected in

with the existing direct-current system, direct-current

feeders should go far toward equalizing the load

between rotaries.

A temporary sub-station, mounted on a flat car,

which can be easily moved from point to point, will

be found very convenient for the relieving of ex-

treme and unusual loads which frequently occur in

most cities during certain seasons of the year. Street

railways are required to move enormous crowds in

a very short time, frequently at considerable dis-

tances from the power station. On account of the

heavy and infrequent character of these loads, and

the long length of feeder usually encountered, the

copper necessarv for the handling of this service

by simple direct-current feed, is prohibitive, and the

series booster is frequently resorted to. Even with

this device the first cost of installation is consid-

erable, and, owing to the resistance of ground re-

turn, a practical limit to the amount of power and

distance to be covered is soon reached. A tem-

porary sub-station divides the current returning in

the track, reduces the drop to one-fourth of that

obtained with a straight feeder and permits much
more satisfactory service to be given with less than

cne-fourth the amount of direct-current feeder cop-

per otherwise required. Where the transmission

voltage does not exceed 6,600 volts, it is possible to

avoid step-down transformers, and thus decrease the

weight of apparatus on the car, by using an induction

motor-generator set, having this induction motor

wound direct for high voltage. Besides the reduc-

tion in weight, this arrangement possesses a further

advantage over the rotary converter, in that the

direct-current voltage can be regulated by hand over

a much wider range, allowing easy and accurate

regulation of the load, which is frequently of great

importance in putting the set into service where the

line drop is very heavy.
.

In determining the details of a system of this

kind the local conditions existing must be carefully

considered ; the districts through which transmission

lines pass should largely govern the voltage, the

center of load and convenience of attendance deter-

mining the location of rotaries.

From such information as the writer has been able

to obtain, the three-phase system seems to be the

best adapted for railway work, because of its sim-

plicity and economy in copper, as in each wire of the

three-phase system, two alternating currents, differ-

ing in phase, are combined, and the loss is less than

when the same power is transmitted by continuous,

single-phase or two-phase currents. The three-phase

circuit requires but three wires, while four are neces-

sary' for a two-phase circuit, the same size wire being

used in both circuits.

The 25-cycle apparatus has many advantages tor

railway work. The high-inductivity effects, troubles

encountered in operating machines in parallel, and

difficulty in obtaining slow speeds, have caused the

higher frequencies to be abandoned for this work.

Having thus attempted to outline the general char-

acteristics of the three-phase alternating-current sys-

tem, employing rotary converters, it may prove of

interest to show the intended application of these

principles to the operation of railway lines in the

city of Columbus, Ohio, and the various economic

considerations affecting the choice of the system,

number and location of the sub-stations.

The Columbus Railway company, with which the

writer has been connected a number of years, now

owns and operates two steam-power plants, known

as the Milo and Spring street power stations. As

you will note from the accompanying map, the Spring

street station is located near the center of the city,

on the Scioto River, where all necessary water for

condensing purposes can be obtained, and has the

best railroad facilities for the handling of coal. 1 he

Milo station is located somewhat to the northeast

of the center of the city, where no water can be

ave that which is pumped from artesian

wells of limited- capacity. The cosl of producing

current at this station is much higher than at Spring

street. The ; reserve

and put into service only when demanded by heavy

traffic to Minerva Park, Westerville, or the fair

nds.
, ,

The two stations are electrically connected by a

heavy '. under normal condi-

tions, during winter months the load of the whole

n may be handled from Spring street station,

using. "' ninc

miles out on the Westerville line at Minerva Park

to m; rvillc end.

There is at all I

magnitude on the lints running out to the

-1 during the summer months on the lines

itangy Park, a pit

npany and which frequi

mtinucd
iut any addi-

he feeder lines having been made. Fre-

eing extremely hcavy traffic, it hi
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found necessary to use three multipolar, 75-kilowatt

machines in parallel as a booster to nandle the traffic.

This overloading of feeders has occasioned heavy
loss in transmission. In order to determine exactly

what this average loss is, two wattmeters were cali-

brated together ; one was then installed in the feeder

line at the power station, the other installed where
the feeder taps into the trolley, the difference in

watts showing exactly the loss resulting in trans-

mission, both in overhead copper and ground return.

These meters have been installed for two weeks at

a time under average conditions in outlying feeders,

such as would be affected by the installation of an
alternating system. The results show the loss to be

equivalent to the following per cent, of total load

for an average 18-hour day

:

Per Cent.
East Long street section 23
East Oak street section 3 1 - 2

Edst Main street section 27-4
South High street section ." 27.8
North High street section (Park not open) 25

Owing to the heavy peaks of loads, from station

to station, we were unable to get accurate results

showing loss, but from results obtained, we estimate

the average loss at 20 per cent. The loss on the

Westerville line varies from 40 per cent, during the

winter months to from 60 to 75 per cent, during the

summer months- During the periods of heavy load,

when the maintaining of voltage is highly essential,

the loss is far in excess of the above figures on all

sections.

The capacity of both power stations is now fre-

quently taxed to their utmost, and an additional unit

must soon be installed at the Spring street station.

The entire feeder system of the road is now inade-

quate to meet the present demands, and must be

increased at once. It is, therefore, proposed to in-

stall an 850-kilowatt, 6,600-volt, 25-cycle, three-phase,

revolving-field generator, direct-connected to engine

at the Spring street power station, together with

necessary exciter, generator panel and 6,600-volt line

panels for controlling the three outgoing feeder lines
;

ALTERNATING AND DIRECT-CURRENT TRANSMISSION ON

CITY LINES.—MAP OF COLUMBUS RAILWAY LINES.

to install a rotary-converter sub-station at the Oak
and Rose avenue car house to handle the loads on all

eastern lines ; one at the Milo power station to handle

the normal station load, using the steam plant now
at this station for reserve, and a rotary sub-station

at Minerva Park to handle park business during the

summer months, and through Westerville business

during winter months. As the reserve capacity at

Spring street station will be small, even after this

unit is installed, it is highly important that the sys-

tem be so arranged as to permit the distributing

of the load between all units in the power station as

may be desired. In order to make the maximum
capacity of alternating-current unit available under

all conditions, it may be necessary to install a rotary-

converter station at the South High street car house,

which is located near the center of load, and easily

connected with direct-current feeders, making it pos-

sible to relieve the overload on the direct-current

units, and increase the load on the alternating unit.

In addition to the above permanent stations, it is

proposed to use a portable sub-station, to be located

normally at the North High street car house, to

handle Olentangy Park travel during the summer
months, and when occasion demands, this station can

be quickly moved to help out other sub-stations.

You will note that all sub-stations are to be lo-

cated at car houses, and car-house employes .are ex

pectcd to attend them in connection with their regular

work. ,. ,
,

The best engineering practice has limited the po-

tential of transmission lines carried overhead through

city streets to 6,600 volts. There arc a considerable

number of lighting and railway companies in this

country following this practice with perfect satisfac-

tion, and, with modern methods of construction, such

a transmission lii>': would 1»: no more harmful or

dangerous than the usual city arc-lighting circuit.

lid, then fore, ecm advisable to use this volt-

on transmission lines, consisting of three No.

1 I: & S. feeders from the Spring street power sta-

tion v, Milo, a distance of two miles; to the Rosi

avenue sub-station, a distance of 3V1 milts; to the

h High street sub-station, a distance of four

miles, and to the Westerville sub-station, a distance

' ,f '•'"
.. , , r 11 •

With these sub-stations installed, the following
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amounts of feeder wire would be replaced by sub-
stations and available for use in reinforcing direct-
current feeders not reached by sub-station feed:

Pounds.
Milo sub-station.. 43,890
Rose avenue sub-station 35. 530
Westerville sub-staiicn 73,620

Total 153,040

At 18 cents per pound, this copper would repre-
sent a value of $27,547.20, and deducting the value
of high-potential copper used in its place, $10,000,
would leave $17,547.20 to be credited to the cost of
sub-stations, and charged to increase in direct-current
feeder system, which will be ample for present needs.

In the above estimate we have retained the present
feeder copper on the North High street circuit for
the reason that sub-stations will be used for inter-
mittent service only.

In considering the economies in alternating trans-
mission, station installation need not be considered
in this case, as the cost of alternating-current ma-
chinery will not materially differ from direct-current
machinery. The cost of rotary sub-stations is esti-

mated as follows

:

Milo station Sio ooo
Minerva or Westerville station ; 7.500
North High street or portable station 12,000
Rose avenue sub-station .' 10,000
South High street sub-station (if installed) 7,500

Total cost of sub-station apparatus 847,000

To this should be credited $17,547.20, the difference
between the cost of copper to be supplanted and
high-potential copper required, as this copper will

be taken down and used for reinforcing sections,

which are still to be supplied by direct current, the
investment being more than taken care of by econo-
mies resulting from increased capacity of direct-

current lines- This leaves us an investment of $29,-

453, the interest on which should be taken care of

by the saving in loss due to transmission.
Assuming the value of a kilowatt-hour of current

at 0.6 of a cent, exclusive of fixed charges, the loss

shown by wattmeter readings on the sections to be
fed by sub-stations would amount to $5,363 yearly.

The plan as above outlined for transmitting cur-

rent to these districts should keep the loss well within

15 per cent, between the main station and sub-station

bus-bars, even during periods of heavy load, which
would result in a saving of $3,804 in the yearly

transmission of average load from station to sub-

station bus-bar. From this should be deducted the

loss from sub-station bus to the car. In this case,

owing to the location of sub-stations and intercon-

necting of direct-current feeders, the loss will not

exceed the loss now existing from the point where
direct-current feeders now tap, and where the watt-

meter readings were taken, to the car ; hence we
have $3,804 as the net saving in cost of power due

to high-tension transmission, being equivalent to

12.8 per cent, on the investment, which, from a finan-

cial standpoint, would seem to warrant the above-

outlined plan of transmission, without considering

the greatly increased facilities for the handling of

large crowds, the saving resulting in the transporta-

tion department due to increased speed, and the

ability to make future extensions of almost any mag-
nitude without the attendant losses and a large out-

lay for copper necessary with the direct current.

Convention Notes.

[ Continued from page 241. ]

sors, several styles of valves and regulators, di-

verters used with the magnetic brake and car-heat-

ing apparatus, and an electric heater used in con-

nection with the magnetic brake.

Conspicuous at the main entrance to the Garden

was the exhibit of the General Electric company
covering about 2,500 square feet. The general ar-

rangement of the exhibit was such as to permit the

public to examine easily all of the material shown.

The principal feature shown was the type M con-

trol for electric-railway motors, of which about

1,000 equipments have been sold to the Manhattan

Railroad company. The system was shown in actual

operation, a sign with incandescent lamps being sub-

stituted for the motors by means of which the rise

in voltage, which is comparable with the rise of

speed in electric motors, was shown by the varying

brilliancy of the filaments of the lamps. Of con-

siderable importance was the electrically operated oil

circuit-breaker for 11,000 volts which was also shown

in practical operation. This is the type of switch to

be used extensively by the Manhattan company.

There were also direct and alternating-current

switchboard panels similar to those furnished the

Manhattan company for use in New York city. A
unique feature was the section of underground con-

duit showing the construction followed by the Met-

ropolitan company in this work, the electrical equip-

menl for which is furnished by the General Electric

company. Two of the big G. E.-66, 125-horsepower

motors which will be used on the Manhattan road

ixhibited. Other railway motors of the va-

rious lypes used in modern railway apparatus were

hown by the company as indicating the present de-

relopmenl along these lines. Electric brakes were

also on exhibition. Grooved trolley wire and the

various line material required in Us installation

formed an interesting part of the exliil.il. rhcre

WCrc also collections of various repair parts and

supplies. At the middle part of I he company s space

:, comfortable reception space was arranged.
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CORRESPONDENCE.
New York Notes.

New York, October 5.—President August Belmont,

Contractor [ohn ii. McDonald, General Superintend-

mi I. B. Bryan, Chief Engineer S. L. F. Deyo,

Electrical Engineer L. B. Slillwell and Mechanical

Engineer J. Van Vlcck of the Rapid Transit Sub-

u;iv Construction company sailed to-day for Liver-

pool for the purpose of making a tour of the cities

of England and the continent where subway systems

arc in operation. The different systems will be ex-

amined in regard to the kind of cars used, the equip-

ment and the method of handling passengers, with

a view of making the New York underground-rail-

road system the most perfect and modern in exist-

ence. I he party will he accompanied on its tour

of inspection by W. B. Parsons, chief engineer of the

Rapid Transit Commission, who will meet it in Lon-

don.
The Automobile Club of America will hold its

second annual exhibition at the Madison Square Gar-

den from November 2d to pth. The entire floor

space of the immense building has already been

taken and a large overflow exhibit will be placed in

(he restaurant room. A very successful show is ex-

pected and many novelties will be shown in motor

cycles and improvements in large machines. The
exhibitors will include the leading motor-vehicle man-
ufacturers from all parts of the country.

The Edison Illuminating company on October 2d

finished the laying of the lead pipe across the Brook-
lyn bridge which encloses the cables to be used to

transmit power for operating the elevated electric

cars of the Brooklyn Rapid Transit company over

the structure. The pipe weighs 10 pounds to the

foot and contains three cables carrying a 6,600-volt

current.

On Tuesday the Brooklyn Rapid Transit company
began the operation of through electric trains from
Bath Beach over the Fifth avenue elevated line and

across the bridge to Park Row. A great_ deal of

difficulty was experienced, however, in drawing four-

car trains heavily loaded up the steep grades to the

bridge. The motors of several cars were burnt out

and a blockade resulted.

The Metropolitan Street Railway company opened

up a new route on October 3d by means of which
the journev between the upper west side and the

shopping district. Sixth avenue, south of Twentv-
third street is shortened by about 12 minutes. The
use of electricity was begun on a portion of the

Seventh avenue road, between Forty-fourth and
Twentv-third streets.

Accidents on the road of the Brooklyn Rapid
Transit company are shown in the last annual report

of the company to have cost in the settlement of

damage suits and judgments against the company
the large sum of $990,000 for last year alone. The ex-

penses of the claim department of the road, to which
all damage suits are referred, bring the total up to

about $1,250,000. Many of these claims are declared

to have been fraudulent, but were paid, nevertheless.

It is asserted that President Greatsinger of the

Brooklyn Rapid Transit company promises more
than $12,000,000 gross earnings in his report for the

last year, which will be made public soon. It is

said that the company's business is now averaging

$2,000 more a day than it did last year.

A certain few of this city's brokers look upon
the stock of the Metropolitan Street Railway com-
pany as being "bearish." They believe the road is

burdened with excessive capitalization, and that the

new tunnel when completed will add to the discom-

forts of the company. The stock is now high, but

will, it is said, soon seek a lower level. The stock

of the Brooklyn Rapid Transit has declined to no

small extent this week, and to-day is still wavering.

The work upon the tunnel at West One-hundrcd-
and-fourth street has reached such a depth that it is

impossible to tell exactly where the tunnel workers
are blasting. The excavations are being made
through the solid rock and the advance from the

shaft sunk at One-hundred-and-fourth street has

been 650 feet west. This means that the tunnel ex-

cavations have reached a point west of Manhattan
avenue, not quite half way to Columbus avenue.

The hearing of the application of the New York
and Port Chester company, which wishes to build

and operate .1 high-speed electric railway from Port

Chester to the subway at One-hundred-and-thirty-

second street, before the Slate Railroad Commission
has been discontinued, to resume on November nth.

Bronx property owners have testified before the com-
mission that the railway is a public necessity and

I Hat the present transportation facilities are utterly

inadequate. The road proposed is to have an ele-

vated structure on which the trains will make the

trip from the eastern terminus to the city hall in

New York in 54 minutes. The best time possible

now is two hours and 50 minutes. The company
proposes to run too trains a day, the express trains

running at a speed of 40 miles an hour and the

locals al 25 miles. M. L. G.
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however, that the company will continue to f'

light and sue for the pay. On account of al

bad service it was decided to hold an election on the

question of establishing a municipal plant, but this

failed.

The City Council of Jackson, Ga., has granted a

franchise to the Jackson Street Railway and Electric

Light company, which proposes to install a $100,000

railway and lighting system in the city by next sum-
mer. This includes the construction of a power plain

on the Ocmulgee River, eight miles from the city.

Samuel T. Stowc of Charlotte, N. C. and Mr.

Thurston of Maine, have been engaged in surveying

the water power at Bluitt Falls, near Wadcsboro,

N. C, where it is proposed to develop considerable

power. The power will be transmitted to neighboring

cities, and there is some talk of constructing a street-

ear line in Wadcsboro.
The city of Covington, Ga., has just completed an

electric-light plant, costing about $15,000.

On October 3d the street-car strike at Pensacola,

Fla.. was still on. About the same date the mayor

of the city notified the company that it must either

start up its cars within five days, or show reasons

why it has not done so, in accordance with the

laws governing its franchise. L-

Information trom Indiana.

Indianapolis, October 7.—The Electrical Invest-

ment company of Fort Wayne was incorporated dur-

ing the week, with a capital stock of $100,000. The
articles of incorporation state that the company will

buy bonds and stocks of electric-railway and other

electrical companies and assist in the construction

of electrical plants. All of the incorporators are

Fort Wayne men.
At a special meeting of the Rochester council last

week a franchise was granted to the Rochester-

Wabash Railway company, providing for the con-

struction of an interurban line from Wabash to Roch-

ester. A franchise was also granted to the Logans-

port, Rochester and Northern Traction company,

granting it the right on certain conditions, to run and

operate an interurban line through the city. The

financiers of the Rochester-Wabash company are

Cleveland (Ohio) men, and they have accepted the

franchise, closed all contracts and will begin work

October 7th. This line will open a country between

Rochester and Chicago, through which no railroad

operates. The franchise is for 50 years, and should

the company fail to construct the line by July 1,

1903, the franchise will be forfeited. The Logans-

port, Rochester and Northern franchise will be for-

feited if the line is not constructed by July I, 1904.

The Indianapolis and Martinsville Traction com-

pany has filed in the Circuit Court a petition to con-

demn land belonging to the Indianapolis and Vm-
cennes Railway company, the steam road it will com-

pete with. The land in question is said to be a part

of the railway company's right-of-way. The traction

companv asks that it be allowed to occupy a strip

near Eagle Creek crossing and that appraisers be

appointed to appraise and assess damages. The ques-

tion is important, involving, as it does, the question

whether a railway company can be compelled to share

its right-of-way with a competing company.

The wisest of the managers of the steam roads in

Indiana admit that they have a difficult problem

to solve in meeting the competition of the electric

lines. The Big Four has demonstrated that it

does not pay to put on additional short trains and

reduce the rate, and has taken off six trains on the

line running between Indianapolis and the gas belt

in competition with the Union Traction company.

The manager assigns as a reason that freight traffic

is unusully heavy, and these short-line trains interfere

with the movement of the fast passenger and freight

trains. However, it is believed that the most potent

reason was that while it increased travel somewhat,

the rate on which such business was carried did not

yield revenue to justify continuance of the short

service. The same is true of other steam lines out

of Indianapolis that have tried to compete with the

Greenfield and the Greensburg lines. Hence, it re-

mains a perplexing question as to bow steam roads

may meet electric-line competition. F.

Southern Developments.
Charlotte. N. C, October 5.—The Board of Alder

men of Goldsboro. N. C. has decided to call a bond
election on the question of issuing $110,000 in bonds.

$25,000 of which will be for an electric-light plant.

At a recent meeting of the City Council of Newbern,
N. C, it was voted to discontinue the arc street

lights at the expiration of the contract. It is said.

From the Buckeye State.

Columbus, Ohio, October 5.—The Knox County
Commissioners have granted a franchise to the

Columbus and Granville Railway company to build

a line from Mt. Vernon to Newark over a numbei

of public highways in that county.

The Home Lighting. Power and Heating company
of Springfield has been incorporated, with a capital

slock of $100,000. E. S. Kellev. I. 1'".. Bowman. .1, A
Linn. K. E. Schenck and Alfred Cavalier, all promi

nmi business men. are the incorporators.

The Conneaul Streel Railway companj of Cor
neaul has been incorporated to build a system ol

electric railways 111 that town. The capital stock 1-

placed at $10,000 and the incorporators arc J. M
Brown and others.

The Central Ohio Traction company of 1'iftm

received a certificate of incorporation a few '•

ago. The capital stock of the company is $too.OOO.

and the purpose is to build an electric line between

Fremont and Tiffin, with some branches. The in-

corporators are W. F. Carr. S. H. Tolles, J. E
W'orley. R. Hitchcock and C. II. Gale
Wording folate reports the Everett-Moore syndi

cate has closed a deal for the Toledo. Perrysburg

and Maumec Valley electric railway. This road i<
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owned largely by A. K. Dctwilcr of Toledo at

di red a good piece of properly. It is regarded
ey to the Western and Southern Ohio situa-

tion.

It is reported the Northern Ohio Traction com-
.vill be con

the Evcrctt-Moorc syndicate about Janus;
The Columbus Battery and Specialty con.

bus, has made an assignment to B. R. Hedges.
The liabilities arc placed at $1,900 and the assets at
•• 00.

A. W. Comstock of Detroit has purchased the
Cincinnati, G and Portsmouth railroad,
the capital stock of which is $500,000. It

ni length and is three-foot gauge. It extern
River from Cincinnati through a thickly

populated territory. It is understood that Mr. Com-
stock purchased the road for a company which will
convert it into an electric line. However, all the
rolling stock was included in the purchase,
meeting held shortly after the purchase was made
new directors were chosen and the following-named
officers were elected: President. A. W. Comstock:
vice-president, C. C. Tennis, Pittsburg; st-
and treasurer, R. E. Field, Cincinnati. The road
will be extended to Ripley and Portsmouth.

It is stated that the Everett-Moore syndicate and
oledo capitalists are considering the matter of es-

tablishing a through electric line from Tole
Chicago to connect with the Lake Shore road al
Toledo. There are several short lines in Oh
Indiana that can be made a part of a through line
between the two points.

F. T. Pomeroy, M. J. Mandelbaum and others of
the Pomcroy-Mandelbaum syndicate were in Ash-
land a few davs ago looking over the ground
line from Wellington to Ashland and Mansfield
further extension of the line from Cleveland to
Wellington and ultimately to Cincinnati. Local busi-
ness men at Ashland were given to understand that
a road will be built through there at an earl-
The Merchants' Electric Light company t

shocton has been granted a franchise to'put in a
steam heating plant in that town. It

$7".ooo.

There is some talk of the consolidation of the
Newark. Zanesville and Coshocton line and a line
that has been planned from Zanesville to Wheeling

O. M. C

Northwestern Notations.
Minneapolis, October 5.—The electric-light and

water-power plant at Wallace, Idaho, has been ac-
quired by Spokane, Wash., capitalists, who have
reorganized it as the Wallace Light and Water com-
pany. It has cost about $125,000 and the water
rights and franchises involved are said to be worth
as much more.

Janesville, Wis., has granted a franchise to P. L.
Spooner of Madison, Wis., for an electric railroad
through the streets. This is the last link in the
Madison, Janesville and Lake Geneva line which
is to be operated from power furnished by the Wis-
consin River falls at Kilbourn, Wis.
Tracklaying has been started for the extension of

the Rapid Transit company from Waterloo. Iowa,
to Denver. Iowa- New depots will be erec
Cedar Falls and at Denver. New car barns, stock-
yards and similar buildings will be erected.
The council of Burlington, Iowa, has rejected all

bids for street lighting and will take new bids until
November 1st.

The Allan Black company of St. Paul has
awarded the contract to install a complete electric
lighting plant for Norway, Mich., at the contract
price of $22,200.
The Chicago Mica company, with a mica mine at

Custer, S. D., has purchased a complete eli

drilling plant for its mine. It will be the first plant
in the Black Hills using electric power.
The enlargement of the electric-light plant at

Grand Rapids, Wis., is progressing rapidly. The
plant will soon he in shape to furnish power as well
as light. The plant will have a 400-horscpowcr en-
gine and a 400-horscpower dynamo—the largest in

thai section of the country.
The council of Buffalo. Minn., has been petitioned

to submit the matter of a village electric-light plant
10 vote.

The Duluth-Supcrior Traction company has
pended in improvements during the

ing Jjoo.ooo and has plans for thi lire ^i

$130,000 more before winter sets in. Of the amount
alrcadj expended $100,000 F it Ii •

-

materials and wages in Duluttl. The remainder of

the work this seas >n « ill rcqi -

more The work in Superior will cos; a |

$200,000 when completed
The Electric Street Railway. Light and P

company ^i Mankato, Minn., ami .t ar-

rangements have been complete. 1 [

1: street-railway si

ering three loops, making a total of The
company, it is said, will use a motive p >wcr
as ilie sunerheated water system,
tricitv. The system has not vet been put

anj « here, b 1 1 single ear i< said to

operation on the line of the X, • Yorl
Railroad. The Storage Power c

ents on the

i\\ iv with trolley wires, poles, and eli

tirelv.

The council of Tacoun. V
award a contract for furnishing street lighting will
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out giving all companies a chance to bid. The
mayor wanted to close a contract with the Tacoma
Cataract company.
The Seattle Electric company of Seattle, Wash-,

will double-track its Green Lake line at once.

The Anchor Electric company has engaged in busi-

ness in Fairfield, Iowa, dealing in electrical supplies

of all kinds.

The Western Union Telegraph company has in-

stalled a larger switchboard for its St. Cloud,

(.Minn.) office. R-

Beyond the Rockies.

Salt Lake City, October 5.—On September 23d
Col. J. R. Winter. R. S. Campbell and Engineer
Haywood of the Utah Light and Power company,
with Engineer Herschell of New York, went over

the ground at Ogden canyon and inspected the

site which has been selected for the big dam.
A 25-year franchise has been granted to the Tel-

luride Power company to erect electric transmission

lines and a telephone line along and over certain

roads in Weber County, Utah.
The Seattle City railroad, comprising the Yesler

Way cable line, was sold at public auction on Sep-

tember 21st. There was but one bid, that of George
Donworth, acting for J. S. Goldsmith. The price

paid was $500,000. It is thought Mr. Goldsmith is

representing the Seattle Electric company.
At the next meeting of the City Council of Bal-

lard, Wash., the franchise asked for by the Seattle

Electric company will be taken up for consideration.

Several routes are being proposed by the citizens,

none of which meet the approval of all the people

or the wishes of the -Seattle Electric company.
A first mortgage for $3,000,000 on the property

of the Consolidated Railroad and Power company
of Salt Lake City was filed on September 27th. The
mortgage, which runs for 20 years from August 15,

ICOT, is to the City. Trust company of New York
and bears interest at the rate of five per cent, per

annum.
The contract has been let for the construction of

the new car shops at the old Rapid Transit com-
pany's site in Salt Lake City. The building will be

of brick and stone, with a corrugated iron roof, and
will be 1S0 feet long by 50 feet wide, with a storage

capacity of about 30 cars.

One of Prof. T. Tommasina's electric radiophones

was on exhibition at Salt Lake City on September
24th. It consists simply of a receiver in circuit with

a battery and telephone. The receiver is a coherer

of silver filings mixed with lycopodium. sulphur, or

glass powder, which, unlike the particles of the

ordinary coherer, are embedded in glycerine. The
electrodes are platinum coils wound on glass. Elec-

tric waves impigning on this coherer produce an

increase of resistance that lasts only during impact.

The coherer is self-righting to an extent that causes

i- to be pronounced an interrupter controlled by elec-

tric waves. With practically instantaneous inter-

ruptions, the telephone responded vigorously at a

certain critical current strength and could be heard

throughout a large hall. C.

On the Pacific Slope.

San Francisco, October 1.—California is now
the scene of .great activity in the development of

electric power. The state has been in a rough way
divided between different large companies, promi-
nent among which are the Bay Counties Power
company, the Standard Electric company, the Kern
Kiver Power company, the Mammoth Power com-
pany and the Southern California Power company.
Most of these are as yet only in the first stages

of development, but several, notably the Bay Coun-
ties and the Standard Electric companies, are al-

ready in working order. Just at present the Bay
Counties Power company forms the center of inter-

i his company already has a large power plant

at Colgate, Yuba County, and is preparing to de-

velop more power at a plant to be erected on French

ami Jack creeks, in Yuba County. Through it sub-

company, the California Central Gas and Electric

company, the Bay Counties Power company i> se-

curing control of the light and power plants in the

various cities and towns about San Francisco Bay.

At the last annual meeting of the company the fol-

1 of directors was elected : R. R. Col-

;. J. De Sable. Jr.. George A. Batchelder.

Coleman. C. M. Hotaling and
'.; Picrson. E. J. Dc Sable, Jr., is pres:-

1 the company.
The California Central Gas and Electric company

purcha >er 22d the controlling intcr-

the Pctaluma Gas and Electric company at

11a, Cat. hi owned by the estate of

Mary E. Burdcil. The
the San !' G and Eli

to 1 lie Cali-

fornia Central company.
James Slauson and 01 ire endeavoring to

uthern California Power company
r from the water.' of San

from the decision of

laimcd
that all thi

: for irrigation of their lands

and that thev ha aim.

ic railway in Monrovia.
-

for

The next bigl '•','. H. Hola-

bird, who originally petitioned for the franchise. At
the expiration of the time limit Mr. Pile failed to
put up the money and the franchise was awarded
to W. H. Holabird for $1,755-
The California Electrical Works have moved from

409 Market street to their new building at 547 Mis-
sion street, San Francisco-

On September 24th an application was presented
to the County Board of Supervisors of San Ber-
nardino County, Cal., by Ed. S. Graham, repre-

senting the San Bernardino Valley Traction com-
pany, asking for a franchise to build and operate
an electric road from the city limits of Redlands to

Mountain View avenue, and from there to the city

limits of San Barnardino.
Articles of incorporation of the Fresno City (Cal.)

Railway company have been filed. The capital stock

of the company is $500,000, of which $4,300 has been
paid in. The directors are S. N. Griffiths, W. H.
McKenzie, G. M. Helm, W. M. Wyatt. W. T. Por-
ter. H. A. Voorman, H. C. Tilden, A. C. Jewett and
Claus Kroeger. The company has organized for the

purpose of building 22 miles of electric railroad in

and about Fresno. The estimated cost of the road
is $16,000 per mile, exclusive of rolling stock and
power plant. W. C. Ambrose, formerly assistant

superintendent of the Bakersfield division of the

Southern Pacific Railroad company, is to act as

superintendent of construction.

Work is now in progress on the H. and F. street

extension of the Bakersfield and Kern Electric Rail-

way company. The other branches and loops will

be constructed as rapidly as possible. The stock of

rails and other material for these extensions have
already arrived at Bakersfield.

The Lucky Boy Mining company of Oregon will

put in a $30,000 electric plant next spring for use

in its stamp mills and mine.

It is reported that the new Pasadena line will be

ready for traffic by the first of the year. This line

will be extended to Monrovia and later to Sierra

Madre.
The Board of Supervisors of Los Angeles County

has granted the Interurban Railway company a 90-

days' extension of time for the beginning of con-

struction work on its proposed electric railway con-

necting Los Angeles with Whittier, Orange and

Santa Ana. The extension was asked on the ground

that the eastern steel strike made it impossible to

secure rails.

The Nevada County Traction company has nearly

completed work on the Broad street division of its

road" between Nevada City and Grass Valley, Cal.

Its power house at Glenwood is Hearing completion.

The California Electrical Works of San Francisco

have obtained the contract for furnishing an under-

ground ' conduit for the use of the department of

electricity for the San Francisco city government.

The contract price was nine cents a foot.

Prince Poniatowski- was in San Jose recently look-

ing out for the interests of the Standard Electrical

company. He states that the Blue Lake power plant

of the company will be in operation by November 1st.

It is understood that as soon as the company gets

its plant in good working order, so that it can in-

sure chean electrical power, a great deal of the

acreage of Santa Clara County will be irrigated by

pumps run by electric motors. A.

PERSONAL.
L. C. Mainland has accepted the position of super-

intendent of the Green Bay (Wis.) Gas and Electric

Light company.

John I. Sabin, president of the Chicago and Cen-

tral Union Telephone companies, returned to Chicago

on October 7th from a trip to Europe. ,

W. E. Daniels of Chicago has been appointed

superintendent of the Manistee (Mich.) Eastlake

and Filer City Electric Railway company.

Merrill Herrick, superintendent of the Kokomo
(Ind.) Street Railway and Light company, fell from

a tower wagon last week and was fatally injured.

C.'S. Colton, assistant manager o.f the Cleveland

(Ohio) works of the Wcstinghousc Electric and
Manufacturing company, has been spending a few

days in Chicago on business.

Jay Hall, chief electrician of the Chicago and

Eastern Illinois Railroad company, has resigned his

pi iition to enter the employment of the Federal

Micl company at Youngslown, Ohio.

John Neville, secretary of the International Cable

Directory company, publisher of the Western Union

Telegraphic Code, was run over and killed on Oc-
tober ist by a train on the Erie railroad, near Elmira,

N. Y. I lis wife and a daughter survive him.

The many friends of R. C. P. Holmes, purchasing

.•igent of lb.- Chicago Edison company, will be pleased

to learn that he has fully recovered from the serious

accident he received while riding on an Illinois

'

1 al suburban train some weeks ago. and is at-

tending t" hi- duties again.

Col 1 William A. Gaston, vice-prcsidenl "f the

n Elevated Railway company and chairman of

.
1 ecutivc board of the corporation, has severed

h official connection with the company. Four years
< Gaston wa made \>f lideiM of the road.

but was compelled lo give up the work >>> accounl

. f In. legal practice. Colonel Ga ton is n son of the

Govci nor Gaston "f Ma 1 ai hu etl . and was

urged to be the Democratic nominee for governor
this year, but declined the honor.

Robert Hammond, a prominent London engineer,
was the guest a few days ago of the Cleveland
(Ohio) electric-railroad men. He made a trip over
some of the Everett-Moore lines in the vicinity of
Cleveland and Detroit, and expressed himself as very
highly pleased with what he saw. In fact, he was
surprised at the electrical development in this coun-
try. Mr. Hammond was looking for information to
use in connection with English roads.

ELECTRIC LIGHTING.
Readsboro, Vt., is considering the matter of in-

stalling an electric-light plant-

D. G. and G. W. Klinefelter are installing an elec-
tric-lighting plant in Shelton, Wash.

The towrr of Batesburg, S. G, has altered its

charter in order to provide for securing electric
lights.

Additional machinery to double its capacity will be
installed by the Shawnee (Okla.) Electric Light
company.

Hazlehurst, Miss., has voted to issue bonds to the
extent of $35,000 for the construction of waterworks
and an electric-light plant.

The Canton-Akron Electric company has made
application to the City Council of Akron, Ohio, for
a franchise to operate its lighting system in that city."

Plans have been made by the Palestine (Texas)
Electric Light company to construct a pipe line, so
that it can use oil instead of coal for the operation
of its plant.

The California Central Gas and Electric company,
which recently purchased the Santa Rosa (Cal.)
lighting company's system, will soon build a power
house in Santa Rosa.

R. B. Lacy has organized an electric-lighting com-
pany at Alvin, Texas, and the work of putting in the
system will be begun as soon as a franchise can be
procured from the city.

The Common Council of Vassar, Mich., has pur-
chased the electric-lighting plant of Balbion Bros,
and hereafter the electric-lighting system of Vassar
will be controlled by the Village Council.

The
;
People's Light and Power company, with a

capitalization of $200,000, has been incorporated at
Chattanooga, Term., by J. H. Warner, Edwin Warner
Frank Spurlock, A. Sadd and T. G. Montague.

It is reported that after extensive experiments the
Chicago, Milwaukee and St. Paul Railroad company
has decided not to use electric lights on locomotives.
It is said that all the mechanical and operating de-
partments of the company are against their use. One
objection is that the electric headlight obscures sig-
nals and prevents engineers from .telling how near
they are to other trains when approaching stations.

ELECTRIC RAILWAYS.
A charter has been granted to a number of capi-

talists to operate a trolley line at Royersford, Pa.

Work is progressing rapidly on the construction
of the electric railway between Marshall and Albion,
Mich.

The Schuylkill County Traction company has been
incorporated at Pottsville, Pa., with a capital stock
of $10,000.

An electric railway to connect Wheeling, W. Va.,
Steubenville and other Ohio River towns with Pitts-
burg is projected.

The Petoskey and Harbor Springs Railway com-
pany has been incorporated at Petoskey, Mich., with
a capital stock of $25,000.

A scheme for the construction of an electric rail-

way- from Decorah, Iowa, to Chatfield, Minn., is

said to be in process of completion.

Work has been started on an electric line between
Le'cchburg and Kittanning, Pa., and eventually con-
nection will be made through Wilkinsburg with
Pittsburg.

The Citizens' Street Railway company and the
Carroll Electric company of Fishkill and Maltca-
wan, N. Y., have consolidated and both will hereafter
be run under one management.

The Seattle City Railway company has been in-

corporated at Seattle, Wash., with a capital stock
of $500,000. James S. Goldsmith, Scott Calhoun and
E. C. Baird were the incorporators.

Some alteration^ arc being made in the (rack
of the Suburban railway, which connects La Grange,
Ml., ami Chicago, SO that the cars of the Lake Streel

Elevated Railroad company can be operated through
Riverside and Grossdale to La Grange, ft is prob-

able that a morning and evening service will be
put on by the Lake Street company, I be cars being

Operated from the end of the Surbiirhan line to the

Union Loop,

(' p.uative figures of the traffic on three of the

elevated roads of Chicago for the nine months of

rooi how a very favr, fable increase in business, as

compared with the corresponding months 'of 1000.
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The Northwestern company, though not carrying the

largest number of passengers, made the largest per-

centage of gain over 1900. Its September business

shows an increase of 14.8 per cent, over the business

done in September of last year. The Metropolitan

gained 7:6 per cent, in September, as compared with

that month of 1900, and the South Side company
gained 3.9 per cent.

That the Hawaiian Islands have profiled by their

annexation to the United States is clearly shown
in a report given at the annual meeting of the

Hawaiian Tramways company, Ltd., which was held

in London on October 3d. The chairman of the

meeting, who had recently visited at Honolulu, said

that America's annexation of the islands is one of

the best things that ever happened in the Pacific, and

the prosperity which is now part of the islands is

shown by the fact that the street railway of the tram-

ways company in Honolulu carried over a million

more passengers this year than last.

Govenor Yates of Illinois and party had an un-

usual experience at Niagara Falls on Sunday, Oc-
tober 6th. They had boarded one of the popular

belt line electric cars for a trip about the Niagara
gorge, and had traveled until they were on the

tracks of the Niagara Falls Park and River road

on the Canadian side. They were between Queens-

ton and Niagara Falls, Ont., when the power gave

out and every car on the line halted. This oc-

curred about 3 130 p. m., and it was after 6 o'clock

when the power was turned on. Governor Yates

and party, with hundreds of others, were forced to

walk a long distance back to town. The road had

to redeem many tickets. To have this trouble on

any afternoon would be a misfortune for any of

the Niagara lines, but to have it come right on_ a

busy Sunday afternoon was considered a great mis-

fortune.

AUTOMOBILES.
The Chicago Automobile Club has arranged a

rate meeting to take place at Washington Park,

Chicago, on October 15th. Efforts are being made
in secure the attendance of Vanderbilt. Foxhall

Kecnc. Fournicr, Scott, Bostwick and other famous

automobilists.

PUBLICATIONS.
The Charles Munson Belting company of Chicago

has just issued a new illustrated catalogue on leather

belting, rawhide pinions, tools, supplies, steam spe-

cialties, etc. The book has Ii2 pages and contains

interesting information for belt users.

W. N. Matthews & Bros, of St. Louis, Mo., are

following up their unique mailing folder of a few
days ago with another, similarly prepared, announc-
ing that "Mr. Invincibly Strong calls to express his

views on the Stombaugh guy anchor from his stand-

point—strength."

SOCIETIES AND SCHOOLS.
The International Correspondence Schools of

Scranton, Pa., are sending out a circular containing

several testimonial letters from students in the

schools. Accompanying the circular is a private

mailing card, with which to make request for circu-

lars concerning the different courses of instruction.

The night classes in engineering at the Lewis In-

stitute, Chicago, for the fall session opened on Oc-
tober 7th, with a very large attendance. This branch
of the Institute has grown to large proportions and
is very successfully conducted. A comprehensive
pamphlet recently issued explains the work carried

on, gives several suggestive programmes and a com-
plete outline of the different courses in mathematics,
drawing and designing, and electrical, mechanical
and civil engineering.

POWER TRANSMISSION.
The plant of the St. Lawrence Power company at

Massena, N. Y., has been started, water being turned
onto the wheels on October 1st. This plant when
entirely completed will be one of the largest power-

proiluciiig plains in the country. The estimated cost
of the completed plant is $5,000,000.

A private act of the British Parliament which was
passed last session, is not unlikely to have an im-
portant influence on a part of the Scottish highlands.

The scheme proposes the damming of Loch Eilde
Mor and that part of the Blackwatcr Valley which
lies partly in Argyllshire and partly in Invernes-
shirc. The water in the reservoirs thus formed will

be led in pipes to a large power house, which is to be
built on Loch I.even, about 1,000 feet below the level

of the reservoirs. The power thus formed will be
used for electrochemical manufacturing purposes.

It is reported that the Trinity Copper company
which owns the Shasta King and King Copper mines
near Kennett, Cal., has purchased all interests of the

Shasta Power company, which includes the ditches,

flumes, water rights, sites and machinery for a great

power plant on the McCloud River, and also all sur-

veys and properties of the Copper Belt electric rail-

way which is soon to be built to the Delamar mines.

A power plant to deliver 8.000 horsepower will be

built and the electric power will be used for the

operation of the mines, smelters and the. electric

railway. The balance of the power will be taken

by other smelters and mines located in the vicinity.

The proposed consolidation of the electric rail-

way and lighting interests of Omaha and Council

Bluffs discloses a large power scheme which, if

carried to completion, will be one of the largest
' in the United States. It is proposed to build a

canal 30 miles in length and carry the water of the

L0110 River to a reservoir on the Elm Creek canon

at Fremont, Neb., where a fall of i£o feet is ob-

tained. The power derived from the proposed plant

will be equal to 30.000 horsepower for 24 hours a

day. This power it is intended to use for the

purposes of the consolidated railway and lighting

interests. It is said that $20,000,000 is involved in

the transaction.

MISCELLANEOUS.
Under a recent decision of the Japanese minister

of finance, copper wire, insulated, for electrical ap-

paratus, is to be dutiable at the rale of five per cent,

ad valorem, and not at 20 per cent ad valorem, as

a manufacture of metal not otherwise provided for.

On account of the flow of water in the drainage

canal being shut off. the Economy Light and Power
company of Joliet, 111., was unable for several hours

on October 3d to' supnly power for the street cars

and electric lights. The drainage canal furnishes

the water power by means of which all electrical

plants of Joliet are operated. The Chicago and

Joliet Electric Railway company also receives its

power from the Economv companv. and on that day
depended on its storage batteries for some time, but

was fin.illy compelled to stop its evening service at an

earlier hour than usual.

TRADE NEWS.
At the annual meeting of the Westinghouse Air

Brake company held in Pittsburg last month the

directors reported that the electromagnetic brake is

being operated with entire satisfaction and has been

applied to many railways.

The Crocker-Wheeler company announces that its

New York office is now under the management of

Francis B. DeGress. Mail for this office should be

addressed to the Crocker-Wheeler company, New
York branch, 39 Corllandt street.

The Quincy Engine Works of Quincy. 111., have
erected a plant for the building of vertical compound
engines up to 2,500 horsepower, expressly designed

for electrical work. Later the firm will engage m
the manufacture of Corliss engines.

Michael Mcintosh, town clerk of Glace Bay, Out.,

is advertising for tenders for the installation of an
electric-light plant to supply 50 arc lamps of 1,200

canuiepower and 2.000 incandescent lamps of 16 can-

dlcpower, including dynamos, poles, wiring, engines

and boilers.

The British Thomson-Houston company, Limited,

electrical engineer and contractor, has removed its

head office from 83 Cannon street, London, E. C,
new works at Rugby, England, where all com-

munications should in the future be addressed,
company announces that the production of higi.

ical machinery of every description will be com-
menced at once.

Scaled proposals will be received at the office of the
supervising architect, '1 rcasury Department, Wash-
ington, D. C, until 2 p. m., October 24th, for the
installation of a conduit and wiring system for the
extension of the United States Postofficc and Cus-
tom House at Newport, R. I. Copies of drawings
and specifications may be obtained at the office of
James Knox Taylor, supervising architect.

It is announced that the Westinghouse companies
will commence, at once, the erection of a new town
and a large foundry plant at Stewart Station, on the
Pennsylvania railroad, a short distance east of Pitts-
burg. The companies have secured 650 acres, and
intend to concentrate all of their foundries in one
plant and build around it, for the benefit of the
employes, a town to be called Trafford Park. The
cost of the improvements will reach $5,000,000, and
over 2,000 men will be employed in the work. This
will be the third town built up by the Westinghouse
companies, and. as in the case of the other tiv
merding and East Pittsburg, the object is to cen-
tralize the interests of the companies, lessen the ex-
pense of transportation, and in other ways cheapen
the cost of their products. The companies have now
three foundries, one in Pittsburg, one in Allegheny,
and the third in Cleveland.

BUSINESS.
The Electric Appliance company of Chicago is

putting on the market a lamp receptacle which it

claims has superior advantages for wet-weather use.

It is the Newgard combined waterproof globe and
receptacle, for which the Electric Appliance company
is agent.

The Western Electrical Supply company of St.

Louis. Mo„ has recentlv gotten out a novelty in the
medical battery line. It is a complete battery set

with all attachments, and is contained in an alumi-
num case seven inches long and two inches in diam-
eter. It is very compact and can be easily carried
in the pocket.

The Stilwell-Bierce & Smith-Vaile companv of
Dayton, Ohio, recently made shipments of Stilwell

feed-water heaters and purifiers to the following-
named companies: Austin Rapid Transit company,
Austin. Texas ; Kankakee Electric Railway company.
Kankakee, 111., and Boonville Electric Light and
Power company, Boonville, Ind.

Those interested in devices for the protection of
life and property should procure frorn the Central
Electric company of Chicago bulletins on D. & W.
material. These devices include junction boxes,
street-car and power-motor cut-outs, transformer cut-

outs, car-heater cut-outs, subwav boxes, feeder blocks

service switches, and cut-outs for lighting, telephone
and fire-alarm systems, all of which are equipped
with D. & W. non-arcing fuses. These enclosed

fuses are recommended by the underwriters, as thev
overcome the flash of the old-style open fuses, and
therefore lessen fire nsk to a minimum. The Cen*ral

Electric company will be pleased to furnish full in-

formation regarding this material on application.

The Reynolds Electric company of 22t Fifth av-

enue, Chicago, sole manufacturer of the original

Reynolds flasher, which gives the flashing or ch; .

able effect to electric lights in show windows, elec-

tric signs, etc., is receiving orders and inquiri

its device from not only every slate in the V
but from many foreign countries as well. The de-
vice of this company includes a number of special

features, not found in any other flasher, which are

said to increase materially the effectiveness of the

signs, etc.. to which the flasher may be applied, and
to save half the current. The flasher turns incan-

descent lamps on and off automatically. It is used In-

some of the largest firms in the country, and is said

to bo giving entire satisfaction. The Revno!ds_ Elec-

tric company requests persons contemplating instal-

lations of sign-flashing apparatus to applv to it for

information concerning the original Reynolds flasher.

ILLUSTRATED ELECTRICAL PATENT RECORD.

683,444. Circuit Controller. William \V. Cowen,
New York, N. Y. ' Application filed January 8,

1901.

A series of circularly disposed contact plates is con-
nected in alternation to different batteries. An arm is

provided to which the comintn wires of the batteries is

connected. There is an arbor upon which the aim main-
tains a nibbing contact, and a contact arm is carried by
the aibora'dh;is a rnrtact hm*h which is adapted to

bi idg p over the imet val b t •uen th*> tw > rr-nmn pates,

683451 • Electromagnet. Edward B. Ellicott, Chi-
cago, 111., assignor to the Western Electric com-
pany, Chicago, 111. Application filed May 26,

1900.

Fixedly mounted pole pieces are electrically separated
from one another and ate adapted to be connected in an
electric circuit. An armature for the pole pieces is

mounted within thi magnetic field. A magnet'zing hr'ix
is carried upon a core piece, the- ends of lh° cor» b" ng
electrically insulated from one another and conue^tt-d

Issued (United States Patent Office) October i, igor.

respectively with the ends of the magnetizing helix.

Screws are adapted to secure the coie detachably to the
pole pieces. (See cut.)

NO. 683,451.

683,460. System of Distribution. William S. Gould,
New York, N. Y.. assignor if the C.^uM Stor-

age Battery company. New York, N, Y. Ap-
plication filed January 31, 1901.

A main genera<oi and storage batten with * work cir-

cuit connected ihrreio are combined with an independent
generator and switching means for transferring cells of

the storage ban ery from the circatl of the main generator
to Ihfl circuii of the indrp ndent generator wht
i»>ning he iw < circuits in •!

rut on nrxt page )

083,480. Supervisory Signal for relepb
boards. Frank K. McBerty, Evanston, and James
1 „ McQuarrie, Chicago, III., ;o the

Western Electric company, Chicago, 111. Ap-
plication filed August 10. 189S.

Two limbs of a metallic telephone linr. .1 tOOTt*
rem conneo'ed with ihc line, and a nrii ; at ion of
the line controlling the COOUDUttl O1

bined with an electromagnetic stcnaj In one limb of the
line cirruil in the pJth of current IT -m lh<

substation, and a telaj in the Olber limb thereof, in the
path of current from the source to the substation. The
rein] controls the cue. cm through tan signal, wht
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operation of the signal is made independent of grounds

on the line.

683,491. Stop Motion for Looms. Friedrich Pick,

Vienna, Austria-Hungary. Application filed June

9, 1899.

An electromagnetic warp stop-motion for looms has

. heddle bars and heddle wires with eyes of greater diame-

ter than the bars. A source of electricity is provided and
a bar extends through the eyes to connect one pole to the

wires. A contact is mounted beneath the heddle bars and
there are means lor connecting the other pole to the same.

The contact is broken when the bar is raised and closed

when it is lowered. The circuit is closed on the breakage

of a warp thread by the operation of the contact and the

impii geuient of the bar agakst the upper pait of the eye.

NO. 683, 4.60.

683,505. Telephone Circuit. Charles E. Scribner,

Chicago, 111., assignor to the Western Electric

company, Chicago, 111. Application filed Janu-

ary 20, 1900.

A circuit and means for producing varying currents and

steady currents in the circuit are combined with a large

impedance distributed serially in the circuit. A large

capacity between the two limbs of the circuit is distrib-

uted across the same at the. point characterized by the

impedance, whereby the circuit is divided into two sec-

tions and varying currents produced in one section are

prevented from passing to the other section, while the

two sections are united to permit the passaee of steady

current from one secuon to the other. (See cut.)

683,521. Anchor for Pipes of Conduits in Electrical

or Other Systems. Louis Teuscher, Laporte,

Ind. Application filed May 16, 1901.

A conduit and a line of pipe therein are combined with

anchoring means which are secured at intervals on the

pipe, and are adapted to transmit tbe end thrust of the

pipe to the conduit.

683,534. Trolley. Edwin A. Wakefield, Pelham,

Mass. Application filed May 3*> I9°i-

Separate trolley arms are pivoted upon a trolley stand for

movement toward and away from each other. A spring

connects the two arms and is adapted to bold them yield-

ably in close relation. Means are provided for engagement

by each of the arms to bold it in reclining pcsition to hold

the other arm in raited position.

683,558. Manufacture and Repair of Incandescent

Electric Lamps. Ferdinand Fanta, London, Eng-

land. Application filed May 26, 1900.

The patent described is a process for tbe regeneration

and reinforcement of the carbon filaments of used incan-

descent electric lamps which consists of circulating into

the globe previously heated air, and withdrawing there-

from products of combustion, simultaneously with the

application of moderate external heat to clean and pre-

pare tbe globe of tbe lamp for the rt generation and rein-

forcement of ihe filament.

683,564. Electric Appliance for Treatment of De-
fective Hearing. William H. Loop, Cohoes,

N. Y. Application filed September 29, 1900.

The device described consists of an electric appliance

which is composed of a copper and a zinc wire, coiled to-

gether forming a flexible metallic tube, having a trumpet-

shaped opening at one end. This is adapted to be inserted

into the external auditory canal of tbe ear, one of the

wires acting as an anode and ihe other as a cathode when
acted npon by proper acid.

683,569. Automatic Signaling System for Tele-

phone Exchanges. James L. McQuarrie, Chi-

cago, 111., assignor to the Western Electric com-
pany, Chicago, 111. Application filed January 26,

1901.

A calling and a called telephone line and means at a

central office for uniting them are combined with an auto-

matic ringing device at tbe central office for sending sig-

naling current over the called line, a source of distinctive

signaling current, a switch for connecting the same with

tbe calling line, a time device set in operation simul-

taneously with tbe automatic ringing device, and means
controlled by tbe time device for actuating the switch,

whereby the calling party is automaiically notified when
the calnd station has been signaled a given lime.

79. Cut-out Block. Hans O. Swoboda, New
York, N. Y. Application filed January 18, 1901.

A receptacle and its contacts are combined with a remova-
ble plug which is connected to the external conductors
tbroogh an opening in (he bottom of tbe face of the plug.

A door 1* binned to a face plate and lias an opening at its

boitctn.

683,601. Electric Brake. Edward A. Henry, Crest-

line, Kan. Application filed September 17, 1900.

ies of electromagnets is mounted on a shaft hav-

ing atop* or shoulders to prevent the passage of the

magnets nearer than a desired distance toward an arma-
ture. A controller i provided which consists of a num-
ber of contact point* r.orre?.p'rjrjding to tbe number of

rjlock It adapted to be rotated by a handle,
.0 coDfttrocted as to place cne, two or three coils in

cfresit witbont interrupting or breaking the circuit.

'.-. Electrical Automatic Safety Hand Contact
Firing Key. Thomas J. Moriarty, Newport,
R. ; nor of one-half to John T. Reagan,

port, ft L Application filed January 17,

1901.
of two parts connected at oni

pring operated plug
hold lite eodi ipr.rt. The

the pait? in which the ping H lor
r forced in-

pro ided with
.. , Coodoi

wardly throes-: sc«d endfi of ibe separate
parts sod a n rith the contact devices.

683.621. Railway Signaling. William G. Roome,
Jersey City, N. J. Application filed February 25,

1901.

The signal is normally at the danger position. A source
of electricity is provided on a moving train, and there are
means for conveying a current of electricity from the
source on the moving train so as to energize or close a

track circuit in advance of the train. A relay in the track
circuit is adapted to close another circuit from the moving
trai so as to set the signal to safety in advance of the
train.

683.622. Electrical Measuring Instrument. Harry
O. Rugh, Sandwich, 111. Application filed July

24, 1901.

• Three sides of a quadrilateral circuit are adapted to re-

ceive current from a source of current. The fourth side
of the quadrilateral is the conductor whose resistance is

to be determined. A test indicating instrument is in-

cluded in one of the sides of the quadrilateral. There is

a conductor for inclusion in connection with the remain-
ing two of the three permanently provided sides of the
quadiilateral and in shuit of tbe test indicating instiu-

ment and the conductor of unknown resistance.

683,631. Telephone Receiver. Hubert L. White,
Utica, New York, N. Y. Application filed March
22, 1900.

Permanent and electromagnets are mounted on the
externally screw-threaded head. A cup has an externally

and internally screw-threaded boss for receiving tbe head.

A shell incloses the cup and magnets, and is_ screw-
threaded onto the boss of the cup and engages against tbe
base 'of the cup only. A diaphragm is mounted on the

edge of the cup and a flinged cap is screw-threaded onto
the periphery of the cup.

683,657. Electric Burglar Alarm. Alfred J. Noreen,
Chicago, 111. Application filed March 9, 1901.

A base mat has the conductor plates fixedly secured
thereto with their ends rolled over. Spiral springs are
engaged by and insulated from the ends, and their central

portions are normally raised from the plates. A flexible

covering mat over the plates is connected with one pole
of an electric battery. Tbe springs are connected with
the other pole of the battery. There is an alarm in cir-

cuit with the plates, springs and battery, all arranged so

that the alarm will be sounded by a person stepping upon
the covering mat.

~^¥\

NO. 683,505.

683,663. Device for Taking Off Current for Electric

Tramways. August Reinecke, Neviges, Ger-

many. Application filed April 12, 1901.

In devices for taking off current for electric tramways
with current supply over earth, the contact device consists

of two balls, which are arranged side by side in bearings
in the upper end of a contact rod in such manner that the

current-supply wire runs between the balls and two upper
ears of a protecting cap for the purpose of lessening the

wear of contact device and current wire and preventing
the contact rod from losing contact with the wire by means
of the flangtd protecting cap.

683,668. Electrical Measuring Instrument. Nathan
H. Suren, Needham, Mass., assignor to the

Gamewell Fire Alarm Telegraph company, New
York, N. Y. Application filed February 16, 1901.

A permanent magnet has its poles bridged together by

two magnetic conductors and is combined with a mag-
netized needle, contained in the magnetic field and in-

closed by the magnetic conductors. A pointer is carried

by the needle, and coils of wire adapted to be connect-

ed with the wire carrying the current to be measured are

also contained in the magnetic field and inclosed by the

% magnetic conductors.

683,680. Electro-massage Device. Lee J. Chapman,
Columbus, Ohio, assignor of one-half to Denman
KinseHj^Jr., Columbus, Ohio. Application filed

July'{$$1901.
A base with electrode plates disposed opposite its under

face is combined with a battery arranged opposite tbe

upper face of the base and constituting a handle for Ihe

device. An induction coil is located between the battery

and base. Suitable electrical connections are provided
between the battery, induction coil and electrode plaies.

A Selector switch is disposed to establish electrical con-

nection with the plates and battery to produce a direct

battery currpnt, or to place the plates in circuit with the

1l due tion coil to induce a f„radic t urient.

683.689. Electric Operation of Elevators. John D.
Ihlder, Yonkers, N. Y., assignor to the Otis

Elevator company, East Orange, N. J. Applica-

tion filed April 26, 1901.

A motor for operating the car in either direction is com-
bined with a push-button for each floor or station. Push-
buttons on th*e car correspond to several floors or stations.

Controlling circuits or connections are provided between
the push-buttons and the motor and are ao arranged that

when any push-button is operated the circuits are com-
pleted and the motor is operated to bring the car to tbe

station corresponding to the push-button. Means are also

provided for preventing the subsequent operation of the

motor from a floor or r.tation, after it has been operated

from the car, until a portion of the controlling circuits,

remaiafojg energized after the motor has como to rcBt

and including the car push-buttons, has been broken and
again closed.

683.690. Apparatus for Sterilizing Disease Germs.

Charles M. Johnson, New York, N. Y. Original

application filed June 13, 1900. Divided and this

application filed December 5, 1900.

Electrodes ar<- provided in an electric circuit. PoJen
,'d '.n the electrodes and consist of minute

point 1
, which are adapted upon the passage of the electric

current through the poles to divide tbe current into rays.

683,692. Push-button. Carl J. Landin, Boston,
Mass. Application filed February 9, 1901.
A contact piece and a contact spring are insulated from

each other. A revoluble-toothed cam wheel is provided
for pressing the contact spring against the contact piece
and holding it there. There are means for revolving the
cam wheel step by step for one-half tbe pitch of its teeth
at each step.

683,709. Controller for Electrical Apparatus. George
W. Schilling, Philadelphia, Pa. Application filed

May 16, 1901.

A channel is provided in tbe member of an electrical
apparatus. There are shoulders in the channel forming a
circuitous passage. A plunger is adapted to traverse the
passage intermittently. The shoulders have right-lined
sides forming obstructions to the motion of the plunger in
one direction and have inclined upper faces on which tbe
plunger is adapted to ride freely, permitting the rapid re-
turn of the lever.

683,759- Electric Signaling Apparatus. Felix B.
Herzog and Schuyler S. Wheeler, New York,
N. Y. ; said Wheeler assignor to said Herzog.
Application filed January 29, 1886.

This device consists of two or more selectors, each
containing, first, a commutator of corresponding contacts,
respectively arranged to co-operate with separate circuit-
closers controlled at substations; second, a connection to
an indicating device; third, a switching device arranged
to sweep the commutator; and, fourth, means whereby
the relative time of contact between the different switch-
ing devices and the respective contacts corresponding to
any given substation determines which of the several indi-
cating devices shall effectively co-operate with the circuit-
closer corresponding to a given substation which has been
operated. (See cut.)

683,772. Trolley Wheel. Daniel E. Kempster, Bos-
ton, Mass. Application filed April if 1901.
A trolley wheel is provided with a central cylindrical

chamber and there is a roller bearing within the cham-
ber. Thin wear-resisting end. washers are placed within
the chamber at each end of the roller bearing, and rein-
forcing p'ates or wa=hers are secured within the chamber
ou:side th; wear-resisting washers.

683,783. Crossing Signal for Railways. Frank Mc-
Brien, Newark, N. J., assignor to the Union
Switch and Signal company, Swissvale, Pa. Ap-
plication filed April 19, 1901.

An electrically controlled signal is placed at or near a
railway crossing. A magnetic controlling device is pro-
vided for the signal corresponding to each direction of
travel actuated at determinate distances at either side of
the signal. There is a circuit controller to interrupt the
signal circuit when the train reaches the crossing. An
auxiliary circuit common to both magnetic controlling de-
vices is provided for completing the signal circuit irre-
spective of the crossing controller during the presence of
two trains within the protected region on opposite sides
of tbe crossing.

683,831. Electric Meter. Vittorio Arcioni, Spoleto,
Italy, assignor to Camillo Olivetti, Ivrea, Italy.

Application filed June 5, 1901.

A movable part is actuated by the flow of current
through the instrument. A movable circuit controller is

adapted to be engaged and moved thereby for decreasing
tbe flow of current through ilie instrument.

683,843. Railway Signal. Frank E. Button, New
York, N. Y. Application filed August 9, 1900.

A block is provided at each end of a railway-signal sys-
tem with normally open circuit-closers, which are" adapted
to be momentarily closed by the cars. Parallel branches
respectively of a main electric circuit include circuit-
closers. Each includes also electromagnetic signal-oper-
ating devices. Another branch circuit connects the two
two parallel branches together and includes other signal
devices

ODD

NO. 683.759.

683,849. Indicating Mechanism. John P. Coleman,
Edgewood Park, Pa., assignor to the Union
Switch and Signal company, Swissvale, Pa.
Application filed November 14, 1900.

An indicating mechanism is constructed to give two or
more different indications or signs, and two or more cir-

cuits operate or control the Indicating mechanism. Inde-
pendent and separated means are provided for indepen-
dently opirati g the circuii ccntro lers,

683,872. Electric Signaling Apparatus. Alfred U.
Alcock, London, England. Application filed Jan-
uary 31, 1901.

ThiB apparatus comprises a signal transmitter and a

signal receiver. Three line wires are connected to the
receiver. A switch is adapted to connect the line wires to

the transmitter when the latter is operated to send a sig-

nal and also to disconnect the line wires from the trans-

mit it- 1 when the line wires are short-circuited upon
themselves. An indicator is adapted to Bhow when a

signal has been sent and then to return to the normal posi-

tion when the line wires are short-circuited. A local

circuit will'i electric generator and signaling device is

provided at the receiver. A relay Is adapted on the send-

ing "l a gigns! to close the local circuit and on the shorl-

circniting of the line wires to open the local circuit. A
short-circuiting device Ik provided whereby the line wires

can bo abort-circuited upon themselves,
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Polyphase Workshop Installation of the

Union Switch and Signal Company.

The Union Switch and Signal company of Swiss-

vale, Pa., is undoubtedly the largest manufacturer

of railway frogs, switches and signals in this coun

try. Recently the company rebuilt its works to

provide for a rapidly growing business and availed

itself of the opportunity thus presented by making

its power equipment electrical throughout. The new

power installation consists of Westinghousc gas en-

gines, directly connected to alternators, and a poly-

phase-motor equipment.

The company, organized in 1881, established its

works at Pittsburg, Pa., and continued there until

1887, when it decided to remove the works that

ample room might be secured for a growing indus-

try that was keeping pace with the rapid develop-

ment of railways. The site chosen was at Swissvale,

Pa., about eight miles from Pittsburg, and directly

on the main line of the Pennsylvania railroad. At

this place a number of individual buildings were

erected, without any regard for economy of space

and after the old idea of laying out an establish-

ivho e fuel supply is natural gas of the high

calorific value that is found in this locality. At
i,ii ,1 there are three two-phase Westinghousc al-

ternators of 75 kilowatts capacity each, direct-con-

nected to three-cylinder Westinghousc gas en

Helled from each engine is a five-kilowatt, com-

pound-wound exciter. This equipment is to be in-

creased by the addition of another 75-kilowatt unit

and one 150-kilowatt gas-engine generating

but until these can be installed the current that

would otherwise supply is obtained from tin- Monon-
gahela Light and Power company.

Each of the 75-kilowatt alternators is of the re-

volving-armature type, generating a two-phase cur-

rent of 220 volts and 170 amperes per terminal.

The field contains 28 poles, which, at 257 revolutions

per minute, the normal speed of the gas engine,

fixes the number of alternations at 7,200 per min-

ute—a frequency adapted for both lighting and

power service. At the generating potential the cur-

rent is distributed to the polyphase motors direct

from the switchboard by a number of feeder lines

that pass from the power house by an underground

tunnel leading to the main building.

The motors in use arc two-phase Wcstingl

induction motors of thi : cpn-

typc C motor. Up to this time the mo-
tors installed aggregate about 500

pacify. For the most part they are employed in

driving line shafting, but occasionally where a single

machine requires sufficient power to justify its being

driven singly, or, again, when a machine requiring

much power is operated but intermittently, a single

is used. At an early date it is propo

install an additional number of motors to the amount
of -70 horsepower. Each motor is provided with

a controlling board, on which arc mounted a main
switch, fuses and an auto-starter, that supplies a

low-potential current at the starting. Where ncccs-

sary, a two-pole, double-throw reversing swi-

used.

The motors arc distributed as follows:

In the electro-pneumatic department arc two y\i-

horsepowcr motors, one 15-horscpowcr, and one 20-

horsepower motor, each belted to a separate line of

shafting and operating lathes, planers, drill presses,

milling machines, winding lathes, etc.

Power for the machine shop is supplied by two

FIG. I. POLYPHASE PLANT OF THE UNION SWITCH AND SIGNAL COMPANY.—DIRECT-CONNECTED GAS ENGINES AND GENERATORS.

ment of this kind. In 1900 the company began the

erection of a brick and steel fireproof building that

entirely covered the ground upon which stood this

group of buildings. At no time during the progress

of the building was work stopped in any of the

departments, and actually during this lime the num-
ber of men engaged in manufacturing was increased.

At present there are over Soo men employed in

ihcsc extensive works in the making of railway

frogs and switches, as well as in the production

of every variety of automatic and semi-automatic

railroad signals. Among the latter arc the West-
inghousc electro-pneumatic signaling system, the

electro-automatic, the union block, and the train

staff and manually controlled systems.

The building that was erected is 300 feet in width

by 565 feet in length and is modern in every feature

of its design. There arc five parallel bays, each

slate-roofed, and with abundant skylight space.

(In the first floor is the foundry, together with the

machine, tool, frog, blacksmith and woodworking
shops. The second floor is entirely given over to

the manufacture of electric and pneumatic signaling

instruments. Two fire walls are provided, one to

separate the foundry from the blacksmith shop and

one between the latter and the machine shop. Trav-

ersing the entire length of the building arc two
railway sidings, that give ample accommodation f"i

shipping purposes.

The power station is a separate brick building. 50

by no feet, and situated just south of the main
building. Within the building is an installation

(Fig. 1) consisting entirely of gas-engine generating

The switchboard, of standard Westinghousc con-

struction, consists of five white-marble panels, sub-

stantially mounted on an iron framework and sup-

ported some 25 inches above the floor by handsome
iron stands. There are three generator panels, one

load panel and one lighting panel. Upon each gen-

erator panel are mounted the usual instruments

for controlling the generators and exciters. The
load panel contains two single-throw, double-pole

and two single-throw, four-pole feeder switches, with

two round-pattern. 800-ampere alternating-current

ammeters, one in each phase. The lighting panel

provides for four independent circuits, with four

double-throw, three-pole switches. Across each phase

is an auto-transformer, from wdiose middle point a

neutral wire is run out, thus providing a three-wire

system with no volts between adjacent wires. The
double-throw switches enable the lighting load to

be thrown from one phase to the other, ifud thus in

a measure permit of balancing the independent phase

circuits.

In the power house and to the right of the switch-

board is to be found an [ngersoll-Sargenl air com
pressor of about too horsepower capacity, which is

steam-driven from a couple of Babcock-Wilcox boil-

ers in the adjacent boiler room. These killer like-

wise furnish steam to heat the ofticc building and

works, although the supply of steam to the works

is Inn indirectly used in the hot-air method em-
ployed.

In lighting these works there arc in use more
than 1,000 Sawyer-Man incandescent lamps and
about 50 encloscd-arc lamps of the Manhattan type.

30-horscpowcr motors, for the heavy planers, boring

mills, lathes, drill presses, etc.

A 20-horsepower motor operates 28 automatic pin

machines and 1.5 hand screw machines.

The tool-making department receives its power
from one 15-horscpower motor. In the foundry one
30-horsepower motor operates the cupola blast, and
one lo-horsepower motor the cleaning barrels.

Fbe tin and pipe-drilling departments arc each

run by a five-horsepower motor, as - he pat-

tern department.

In the blacksmith department a 30-horsCj

motor operates the exhaust fan and one r'i-horsc-

power motor, the forge blower, each direct

neeted. These are shown mi Fig. 2 on the ni'\

One 30-horsepower motor .oul one _v an
horsepower motor furnish the balance of the

for drop hammers, forging macliincs, .bears.

punches, etc.

In the woodworking department there arc oni

horsepower and one 20-horscpowcr mo.
line shafting and driving the usual »

machinery. In this -one department is a four-head

surfacer. direct-driven by

and well shown in Fig. .;

At present, in the frog shop, a number of heavy
planers arc driven by belting from

; by two Westing
The belting is downward to line sb

inst under the floor, and therefore

.be head ro

It need scarcely be mentioned that Ibis condition

is almost a necessity in handling the
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are cut up in the manufacture of frogs. As soon

as the power installation is completed the drive will

be replaced by 30-horsepower, polyphase motors, di-

rect-connected to the planers, and by an additional

30-horsepower motor driving a line of shafting.

In various parts of the works elevators are op-

erated by Westinghouse type F motors. These mo-
tors are especially adapted for this class of service,

being of the variable-speed type. There are four

of these motors installed—three in connection with

elevators designed to lift a maximum load of one

ton at a speed of 40 feet per minute, and one with

i;:

iL :JM(ik

I

It^a- '-'—s

FIG. 2. POLYPHASE PLANT OF THH UNION SWITCH A

INDUCTION MOTORS IN BLACKSMITH

an elevator designed to lift a maximum load of

two tons at a speed of 40 feet per minute. Fig. 4

(next page) shows an elevator installation.

ND SIGNAL COMPANY.
SHOP.

Syntony a la Mode.

Three systems of wireless telegraphy were used at

the recent international yacht races off Sandy Hook,

and the result was that on the first day nothing in-

telligible was received from any one unless the

others were out of operation. Rival press associa-

tions employed the wireless telegraphers, and the

installations were made on shipboard and on shore

in much the same manner as at the tests of the Mar-

coni system at the races two years ago, with the

difference that the results were far less satisfactery,

owing to the interference. After the first day the

Marconi people, who constituted one^ of the three

uarties, sought, it is said, to make an agreement with

one of the others, by which "the party of the second

part" was to keep silent altogether in return for

the privilege of using the Marconi messages over

wire as delivered at the land terminus. The Mar-

coni people also entered into arrangements with those

operating the de Forest-Freeman-Smythe apparatus

(constituting the third party) by which a time sched-

ule was arranged for all racing days. Marconi men

were to send for five minutes and then de Forest

for five minutes, and so on at alternate intervals.

An agreement to this effect was drawn up in writing.

With this arrangement a partial success was achieved,

although it does not appear that the second party

was persuaded to desist wholly from sending mes-

sages while the Marconi and de Forest people were

pursuing their alternate arrangement. It is said

that the transmission speed of the Marconi system

was about 12 words a minute and that the longest

distance covered was 20 miles. Mr. de Forest was

hampered by the breakdown of his sending machine

and was compelled to use a small coil. It is stated

that signals were transmitted over an extreme dis-

tance of 22 miles before the breakdown.

'ihe whole, experience at the races shows the vital

necessity of securing non-interference in wireless

telegraphy. One facetious individual, with the ex-

periments in electrical syntony in mind, dubbed the

turn-about Marconi-de Forest arrangement "chro-

nometer syntony."

Trolley Car Used for Wedding Party.

A unique function in a social way occurred re-

cently at Oshkosh, Wis., at the marriage of Daniel

1j. Harmon and Miss May Abbott Sawtell. A spe-

nterurban electric car waited near Mr. Har-

mon's home and took the guests to the home of

the bride in West Algoma, where it. remained in

readiness for the return trip after the wedding,
•j he m i the car was attired in full evening

with a silk hat, white gloves and a white

tic. His appearance is said to have been imposing

and quite in keeping with the occupants of the car.

Two electric railway franchises have been granted

by the village council of Upper Sandusky, Ohio.

One pi for a line to run from Findlay to

r one running from

to Findlay.

Standardization of Street-railway Ap-
paratus.

At the convention of the American Street Railway
association in New York last week the committee
on the standardizing of street-railway materials and
equipments made a partial report. The report was
signed by John R. Graham of Boston, N. H. Heft
of Meriden, Conn., Frank G. Jones of Memphis and
W. J. Hield of Minneapolis. The report, omitting
references to attached blue-prints, is as follows

:

Your committee on standardizing of street-rail-
way materials and equipment appointed by the execu-
tive committee at its meeting held in New York

city, February 28, ioni, re-

spectfully presents the follow-
ing report

:

Three meetings of the com-
mittee have been held

—

Niagara Falls, June 3d ; New
York, .September 14th, and
Boston, September 18th. At
the first meeting the work
was divided and assigned to

the members of the com-
mittee as follows : Rails

and wheels, axles, journals,

journal brasses, oil boxes,

etc., N. H. fieit and F. G.

Jones; car bodies to John R.

Jjraham; electrical equipment
to W. J. Hield; overhead
equipment to C. F. Holmes.

I rack Rails.—We recom-
mend a T-rail as the most
desirable under any condi-

tions. With a rail-head of

the form and dimensions
chosen, a car wheel having

a three-inch tread and a

flange of from five-eighths inch XO-iYa inches in depth

can be operated without interfering with the pave-

ment in cities, and with safety on suburban roads,

at a minimum cost for track maintenance.

We recommend for a grooved girder rail one

with a head three inches wide. With a head of this

form and dimensions, the same car wheel can be

operated without interfering with pavements with

safety on suburban roads, and with less cost for

maintenance than the present form, due to increased

surface of contact between wheel and rail and de-

creased wear on flange. This form of groove will

decrease wear on side of rail-head and allow whee'rs

to be pressed on axle further than in common prac-

tice at the present time, thereby decreasing wear on

rails at curvatures and the liability to mount rail.

Car Wheels.—We recommend a car wheel with a

plate center and cast chilled tire for all speeds up

to 50 miles an hour. When a greater speed is re-

quired we would recommend a steel tire; tread

to be not less than three inches;' depth of flauge,

minimum, three-fourths inch, maximum, 1% inches;

strengthened on back of flange.

Axles.—We recommend the open-hearth steel

axle, upset at point of gear wheel fit one inch, to

allow the cutting of key seat above the line of wheel

journal Brasses.—We recommend Master Car

Builders' journal brasses.

Brake-head and Shoes.—We recommend Master

Oar Builders' brake-head

and shoes.

Journal Boxes.—We recom-
mend the Master Car Build-

ers' journal boxes.

Car Bodies for City and
Suburban Service. — Your
committee recommends a

closed car body, mounted on
a single truck, not to exceed
20 feet in length, believing

this to be the maximum
length for a car body
mounted on a single truck.

Car Bodies for City Serv-

ice.—A 25-foot closed car
body, 35 feet over all, with
concave sides, mounted on
double trucks.

Car Bodies for Suburban
Service from Center of Popu-
lation.—A 30-foot straight-

side closed car body, 40 feet

over all, mounted on double

trucks.

Open-car Body for City

and Suburban Service.—

A

10-bench open-car body, 30
feet over all, mounted on a single truck. A 12-bench

open-car body, 35 feet over all, mounted on double

trucks.

Oval Roof.—Your committee recommends for con-

sideration the advisability of constructing all open

cars with an oval, instead of a monitor roof. Wc
recommend this for consideration on the ground of

economy in first cost and maintenance.

Painting.—Your committee believes that a uni-

form system of painting can be adopted, but deems

il advisable to obtain the views of the members of

the association, as to their individual requirements,

submitting suggestions for a standard.

Ventilation.—Your committee rca1izcs_ that the

question of ventilation in all closed <~rirs is very im-

it, but wc do not feel justified, at this

time, in recommending any particular system,

feeling that this question should be brought before
the convention for a thorough discussion to assist
any future committee in preparing its report.

Electrical Equipment.—This is one of the most
important subjects, and should be taken up more
thoroughly than is possible at this time. The ex-
tent to which the standardizing of electrical equip-
ment may be carried is limited to the general dimen-
sions of the parts and their location with reference
to the other parts of the equipment. The work of
standardizing should be carried out on the lines
established by the present practice.
The subdivisions of the above report, dealing

with these subjects, respectively, are submitted as
the report of the entire committee, and not as the
report of any individual member. All matters pre-
sented were discussed and agreed upon by the com-
mittee as a whole, and are presented as its joint
action.

It is hardly necessary to say that the work in
hand is of great magnitude and surrounded with
many difficulties, owing to the varying conditions
which exist on street-railway systems, and that it

cannot well be expected that in this, the first report
of the committee, it will be possible to definitely
decide on standards for all classes and kinds of
equipments.
This report is submitted simply as suggestions, in

order fully to bring the question of standardizing
before the association. Your committee recommends
that the work be continued through such committee
as the association may deem wise to appoint.
As stated in the Western Electrician last week,

the appointment of the new standardizing committee
was left to the new executive committee of the as-

sociation.

Earnings of Elevated Railroads in Chi-
cago and Brooklyn.

Statements have been recently issued by the ele-

vated railroad companies of Chicago and Brooklyn
covering the year ended on June 30th. In Chicago
the Northwestern road for the first year of its op-

eration made a remarkable record in the elevated-

railroad history of Chicago, having earned a full

five per cent, on its preferred stock. This road
carried 18,949,296 passengers during the year, or a

daily average of 51,916. Earnings from passengers

were $947,464.86 and from miscellaneous sources

$31,301.15, or a total of $978,766.01. The total op-

erating expenses were $322,645.12, leaving net earn-

ings of $656,120.89. The charges amounted to $400,-

69331, which leaves $255,427.58 surplus for stock.

The Metropolitan carried 32,281,972 passengers, or

a daily average of 88,441. The total earnings

amounted to $1,673,971 and the operating expenses

were $704,514. The total income was $971,449.

After deducting total charges, $643,233, balance for

stock, $328,216, and preference dividends at 3V2 per

cent., the surplus for the year amounted to $23,433.

The South Side railroad carried a total of 25,-

710,204 passengers, an average of 70,439 daily. The
gross earnings amounted to $1,330,056. The total

operating expenses were $754,170, leaving net earn-

3. POLYPHASE PLANT OF THE UNION SWITCH AND SIGNAL COMPANY.
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ings of $575,886. The total income was $578,823.

from which total charges of $132,326 were deducted,

leaving a balance for stock of $446,497. Dividends
of $309,714 were paid, leaving a surplus for the year

of $136,783. The Lake Street road has not issued a

statement.

The annual report of the Brooklyn Rapid Transit

C pany was issued on October 8th and shows the

total receipts of $12,135,559 for the fiscal year of

h;oi, as compared with $11,768,550 for the year 1900.

The total expenses for 1901 were $7,216,008, against

$7,106,373 for the previous year. The net earnings

amounted to $4,919,551 this year and $4,662,177 in

1900. After deducting total charges, the report

shows a surplus for this year of $577,803, as against

$-26,772 last year. The total surplus on June 30,

1901, amounted to $972,551-
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Variations in the Edison Storage Bat-
tery.

Thomas A. Edison was granted United States pat-

ents Nos. 684,204 and 684,205 on October 8th, re-

lating to further improvements in his now well-

known storage battery, patents for which were issued

by the United States Patent Office on July [6th.

The principal feature of patent No. 684,204 is the

utilization of metallic magnesium as the support

upon which the zinc is deposited when the battery

is reversed after discharging. The following is a

quotation from the specification which forms a part

of this patent:

"I have found from experiment that zinc is de-

posited in spongy form on different metals from an

alkaline solution largely because of the local electric

action between the zinc and such metal, with the

consequent formation of free hydrogen and zinc hy-

droxide, both of which determine the spongy and
non-adherent character of the deposited zinc. I have

also ascertained that the deposit of zinc from an

alkaline solution thereof on different metals here-

tofore used in batteries of this type is impracticable

without the employment of mercury and that only

relatively small amounts of zinc can be thus elec-

troplated on an amalgamated electrode before the

latter becomes also spongy in character. These
objections have been met in practice by other ex-

perimenters with batteries of this type and have so

far been insurmountable.

"My present invention consists principally in the

utilization of metallic magnesium as the support upon
which the zinc is electro-deposited when the battery

is reversed after discharging. Magnesium standing

higher in the electric series of active metals than

zinc, cannot, obviously, produce any action on the

latter. Therefore if an electric action did occur in

my improved battery between the metals it would
necessarily affect the magnesium and not the zinc.

Edison states that the voltage of this battery is 0.67

volt.

In patent No. 684,205 the distinctive feature is the

use of an "oxide of a magnetic metal other than iron,"

which Mr. Edison explains as being oxide of nickel

or of cobalt or a mixture of such oxides. In the

specification describing the battery Mr. Edison states

that his object is to provide a reversible galvanic

cell which shall be highly permanent and, as com-
pared with other cells of the same kind, of great

capacity per unit of weight. This invention consists

of a cell employing an alkaline zincatc solution, with
nn electrode of metallic magnesium upon which the

zinc is deposited during the charging operation. The
new feature of this invention is an electrolytically

active oxide of nickel or cobalt, which is carried

by a second electrode. This oxide of nickel or co-

balt is preferably intimately mixed with a flake-

like inert conducting material, such as flake graphite.

When nickel is used, the inventor slates that he pref-

erably obtains the hydrate in non-colloidal form, by
adding to a boiling solution of nitrate of nickel a

sufficient quantity of magnesium hydroxide to pre-

cipitate the whole of the nickel as nickel hydroxide.

With the exception of the magnesium support for

receiving the zinc described in both patents and
the use of oxide of nickel or zinc as a depolarizer

which is described in Patent No. 684,205, the battery

is substantially of the same construction as that pat-

ented by Mr. Edison on July 16, 1901.

1 $1461,143 for construction of only
new and addition:
was $5,000.

Annual Meeting of Western Union
Telegraph Company.

The annual meeting of the Western Union Tele-
graph company was held in New York city on Oc-
tober Qth. Samuel Spencer, president of the South-
ern railway, and Stuyvesant Fish, president of the

Illinois Central railroad, were elected directors of

the company to succeed William F. Cochran, re-

FIG. 4. POLYPHASE PLANT OF THE UNION SWITCH AN
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I find, however, in practice the magnesium is not

attacked, hut remains absolutely neutral. There is

ii" local action between the two metals and neither

hydrogen or zinc hydroxide is formed, as was the

case with batteries of the type heretofore made em-
ploying zinc as the active material in an alkaline solu-

tion. With my improved battery the zinc is plated

out mi' the solution upon the magnesium support in

a dense and adherent form, and even with a large

volume of current very considerable amounts of zinc

can he thus deposited before the surface assumes a

non-coherent character. I cannot positively explain

why the magnesium is not attacked and why local

action does not take place thereon, as ordinarily mag-
nesium is much more oxidizable than zinc. I believe,

however, as the result of numerous experiments, that

the phenomenon i^ satisfactorily explained by the

supposition thai the magnesium is coaled with an

extremely thin layci I 0? de insoluble in the liquid

ami ihat the /inc is deposited upon the film of oxide

and nol upon the metal itself. If this supposition is

correct, then the electric charges ol the zinc ions

apparently pass Ihc metal through this layer."

The solution employed in the battery is preferably

about a 20 per cent, solution of caustic soda, to which
hydroxide is added until it is nearly saturated. Mr.

O SIGNAL COMPANY.—ELEVATOR MECHANISM WITH INDUC-

MOTOR.

signed, and George Coppell, deceased. The follow-
iiig-named gentlemen were re-elected directors of the
company: Thomas T. Eckert. John T. Terry. Rus-
sell Sage. Samuel Sloan, Robert C. Clow 1-v. 1

i

J. Gould. Edwin Gould, Loin- Fitzgerald, Charles

Lanier, J. Pierpont Morgan. William D. Bishop.
Chauncey M. Depew, Henry M. Flagler. John
Astor, Oliver Ames. C. Sidney Shcpard. John Ti.

Van Every. John K. Cowen, Ed. II. Perkins. Jr.
Jacob H. Schiff. James Stillman, Thomas F. Clark,

W. Lanman Bull, James II. Hyde, Morris K |

Frank T. Gould, F. It. Harriman and Charles i

hart.

The pamphlet report submitted to the stockhold-
er* gives the results for the fiscal year ended June
301I1. The revenues amounted to $26,354,151, and
ihe expenses were $19,668,902, leaving pi

-

685,249. Interest on bonds ami dividends amounted.
lo $5,824,168, which, deducted from the profits, left

a surplus of $861,1 ious surplus of $8,458,
Med to ihis gave .1 total surplus of $9.3

The growth of the company has been vcrj

factory, and during the year SS4 mil - have
been added, making a total of 193,589 miles. The
company now has wire, an increase
of 39,613 miles The offices have in-

creased from JJ.moo to 23,238 during the year. A
total of 65,657,049 messages were transmitted, as

against 63,167,783 during the previous year. The

Nernst Lamp Improvements.
Six patents relating to improvements in the •:

parts of the Nernst lamp were issued to

r, Frederick M. Goddard and Marsh
Hanks on October 8th, all being assign': i

nghousc of Pittsburg, Pa. Three patent

issued to Mr. Potter, one (No. 684 -1 ter-

minal for clcctric-Iamp glowers, one ('.

for a heater for electric-lamp glowers, and one

094) for a heater cut-out for electric lamps. The
terminal of the first patent is made by applying to

the glower ends thin coatings of a platinum com-
pound and then changing the coatings to metallic

platinum by subjecting them to heat. Terminal
are then fastened to the coated ends and a coating

NERNST LAMP CUT OUT.

of the same material as first used is applied to the
body of the glower.

The heater is described as being a thin tubular
body of talcite, which is an insulating heat-resisting

material, with a heating conductor spirally wound
upon it. Terminal wires are secured to the ends of
the talcite body, and the ends of the heating con-
ductor, which is woun.d around the body, are at-

tached to the terminals. The patent also provides
for a number of these heating conductors wound
upon the talcite body and connected in parallel.

In describing the heater cut-out, the patent states

that a vacuum chamber contains a carbon spring
which tends to bring and hold contact terminals in

engagement when the glower circuit is inactive. A
thermostatic device tends to separate the terminals
when the circuit is active. The accompanying illus-

tration shows the arrangement.
One patent (No. 684,222) was issued in the name

of Mr. Goddard and relates to a terminal, the con-
struction of which consists in attaching terminal

wires to the ends of an electric-lamp glower. A
loop of the wire is then formed independently of the

glower and severed at a convenient distance. This
loop is passed over the end of the glower, mechanic-
ally binding the loop to the glower end by twisting

the shorter end around the longer end and then

completing the attachment of the terminal by apply-

ing to the outside of the loop a material or paste

substantially the same as the glower itself. Each of

Mr. Hanks' two patents 1 Nos. 6S4.229

relate to glowers for electric incandescent lamps.

The first of these describes a glower which is a con-

ductor of electricity only wdien hot and a non-con-

ductor when cold. The glower is provided with one
or more longitudinal grooves, the bottom or bottoms
of which are curved. The cross-section of the glower

is of approximately uniform thickness and the

formed by the groove are rounded. The glo

provided with enlarged spherical ends of the same
material as that composing the body of the glower.

The glower described in Mr. Hanks' second patent is

composed of one or more fare earths and :

of a main body which is adapted to become luminous
under proper conditions. The terminals are enlarged

ends of the body and are of a porous, suitably baked
material of different composition from the main
body. These terminals are non-conductors when
cold, but their conductivity with heat.

Leading wires are secured to the terminals.

Chicago Subway Proposition.

At a meeting of the City Council of Chicago on
October 14th street-railway problems were dis

All amendment refusing a grant to the Union Trac-
tion company, except on the condition that that com-
pany waive us claims under the 00-year act,

brought up for passage and defeated. However, the
original ordinance failed also.

A plan was introduced to relieve the cone.

of the downtown streets by the construction of sub-
ways through which the street cars could run. The
council ire to pro-
vide for a special taxing body, w

'

he to construct and maintain the subway, being al-

lowed to collect rentals from the
from the pi

'•way commission shall pay the intt

bonds issue

This pi

local transportation.

The ordinal ding that street-railway
s not provided with s*

cents fare was made a special order for "the m
to he held on October ;
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Echoes of the Street-railway Conven-
tion at New York.

Frank B. Rae, the consulting electrical engineer

of New York, was one of the visitors.

Illustrations of several exhibits in Madison Square

Garden last week are shown on this page and the

next.

C. R. Barnes of Rochester, N. Y.„ electrical ex-

pert for the street-railway commission of the state

of New York, was an interested visitor.

The employes of the Metropolitan Street Railway
company of New York took much interest in the

exhibition. They were to be seen about Madison
Square Garden in large numbers.

The General Electric company was represented at

the convention by the following-named gentlemen :

T. R. Lovejoy, W. B. Potter. R. H. Beach. C. C.

Pierce, J. J. Mahoney, E. H. Mullin. T. P. Bailey,

at the New York office, 56 Liberty street, and in-

'

eluded many forms of underground, aerial and sub-
marine cables and insulated wires.

The banquet at Sherry's on Friday evening was
a brilliant affair. Nearly 400 gentlemen were pres-
ent. Speeches were made by ex-President Holmes,
President Vreeland, T. C. Martin, General Eugene
Griffin and others. William C. Whitney was among
those present.

B. J. Arnold of Chicago has an office in New
York and is busily at work on electric-railway prob-
lems of great importance. He found time, however,
to visit the fine exhibition in Madison Square Gar-
den and to exchange greetings with the many friends
lie found there.

company, Houghton County Railway company of
Hancock, Mich., Kenosha (Wis.) Street Railway
company, Little Rock (Ark.) Traction and Electric
company, Concord, Maynard (Mass.) and Hudson
Railway company, Oneida (N. Y.) Railway company,
Plymouth and Brockton (Mass.) Street Railway
company, Providence (R. I.) and Daniellson Railway
company, Pittsburg (Pa.), McKeesport and Con-
nellsville Railroad company, Richmond (Va.) Pas-
senger and Power company, San Antonio (Texas)
Railway company.

The varied Westinghouse interests were repre-
sented by no less than 48 managers and salesmen.

Creaghead Engineering Comp; View Showing Portion of Westinghouse Space and Nernst Lamp Exhibit. National Carbon Company.

ypH!^*!
SHI
„'" is i - „ - _ ,

..jWesie'i

«C^ssL^~ |pn Bill"
""

iSSfifHl*'
American Vitrified Conduit Company. Electric Storage Battery Company. Gould Storage Battery Company

Two Views of the Display of the General Electric Company.

EXHIBITS AT TUB STREET-RAILWAY CONVENTION IN MADISON SO.UARE GARDEN, NEW YORK.

J. W. Bucll, R. E. Moore, S. W. Trawick, F. H.
I". Harbour, J. C '

Cutts, J. <;. Barry,
Arm ',

. B. Willi:

Marcus Nathan, the director of exhibits at M.vli-

men at

iring in his

meet the hurried and
; ai tl of I

hiliit'

The
: C. J.

B inrnian

The Monarch Fire Appliance company of New
York city, upon receiving a telegram announcing
that it had been awarded a gold medal at the Pan
American Exposition for Kilfyre, its dry-powder
compound fire extinguisher, immediately bulletined

the information al il convention exhibit.

At the clo invention Secretary Pcninglon

announced that ihe following-named companii had

ation: Altoona and Logan Valley

fPa.) Electric Railway company, Pennsylvania and
'ill-. Railway company "f Ashtabula, Ohio, \tlantn

(G ction company, Si Louis and Illinois Sub
urban Railway company of Belleville, III.. Lake Shore
Elccl ' leveland, I (cnisou and Slier

man 1 'I cj as) R rnipany, Grand Rapid,

(Mich.), Holland I Michigan Rapid Railway

Four manufacturing companies—one general elec-

trical, one traction brake, one incandescent-lamp and
one Nernst lamp—sent contributions to the fine col-

lection of exhibits in the Westinghouse space. The
list of representatives is as follows

:

VVeBtlnjrhouse Electric find Manufacturing company

—

It. II. Warren, Arilnn- Warren, M. lloiiter, Jr., Gregog
(•111I11. 'I'. 11. Taylor, 1.. A. Onliorn, A. M. Mnttlcc,
W, K. Dunlap, I'. N. Kolloclc, \V. M. Proliasco, Pltl »
luire; 1'iiui T. Brady, Syracuse. N. Y.: T. c. Irreiiyoor,
Buffalo, N. v.: *'. a. Bragg. Philadelphia. Pa.j it. r„

Warner, it. s. Brown. Calvert; Townley, Boston; C. W.
Underwood; N, W. Btorer; 10. w. Gray, D. B. Drake,
1''. i'. Cosby, Now York city; .7. N. linn. 1111; C. W.
lieu iter, Chicago. III.

Standard Traction Brake company N. H. Westlng-
liniife. Jolm I'. Miller. IS. M. Horr, C. C. farmer.
r <;: George 10. Baker. Andrew .1. Brlsllu, .T0I111

I'.i-IkIIu. Jr.. Joseph II. Elllcott, Bdward 10. Pcttoo, Jolm
1 Mel utrlinn, New l'orlt city; Wllllain It. Eurd, II. s
is'ih.-iii, Boston; ttoberl Burgess, Richmond, Vn.; It. \V.
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Davits; Edward II. Dewsi Form '' Carroll, Pittsburg;

J. A. Hughes; 8. D, Hiitelilns, C. v> . Xownsend, Inn

Nernst Lamp 1 ipnny A. .1. Wurts, II. N. Potter,

Dr. Ucckllughliueen.
Sawycr-Mau Electric company C. J. leanings, \\. F.

Martina, G. I'. Praitlns, Now 1'ork city.

The Sprague Electric company liad an interesting

exhibit, consisting of multiple-unit apparatus for

control of train operation. The exhibit was near

the central portion of the hall, and showed two
complete motor cars and train-line car equipments.

The multiple-unit system has become an important

Standard Traction Brake Company (In Conjunction with

line cars as desired, the operation of the tram being
in no way affected by changes in sequence of cars.

Train movements, whether of speed or direction, or
both, may be controlled from any one of the cars
through master switches and controlling line. The
peed and direction of the train is initiated at the

in.
1 tcr switch by a movement of a single handle.

The operator can stop or reverse the train

single throw of the switch handle from ohi

of the open position to the other. There are vari-

ni automatic features that prevail interference

with Ibc proper operation of the control of train

movements and reduce the
manipulation of the train

to one of great simpl
It becomes possible, by the
combination of posit ivi
and semi-automatic con-
trol, to combine cars hav-
ing controllers of different

sizes, motors of different

capacities, resistances o f

different gradations, gears
of different ratios, a n d

wheels of different diam-
eters, and to operate them
all successfully from one
or more controlling
points. This system was
invented and named by
Frank J. Sprague, who is

well known as a pioneer in

I

the electric-railway field.
^^* The multiple-unit patent is

one of the broadest ever
issued and covers 263
claims. The Sprague Elec-

1^^^^ trie company was repre-
fc*.- sented at the exhibit by

Frank J. Sprague, Francis
Westinetaouse Display). H. Shepard, George H. Hill,

Electrical Equipment for New York
Rapid Transit System.

John Ji. McDonald, the contract' . rapid-

York city

awarded the contract for the electrical equipment
iusc and sub-stations of the

road to the Wcstinghousc Electric and Manufac-
turing company. The contracts for the engine and
boiler equipment were let Some time ago and a

site for the main power house has been purchased at

Fifty-eighth and Fifty-ninth streets and Eleventh

and Twelfth avenues. The electrical contrac.

announced, will include six 5,000-kilowatt, 11,000-

volt, three-phase alternators, three 250-kilowatt ex-

citers, 26 1,500-kilowatt rotary converters, 78

down, 550-kilowatt transformers and eight r.

generator starting sets. The alternating-current

generators will be of exactly the same capa--

the alternators now being built for the Manhattan
Railway company of Xew York city. They will

have 40 poles, the frames being built in seven sec-

tions. The revolving fields, which will constitute

Ihe flywheels of the engines, will run at 75 revolu-

tions a minute. A 25-cycIc current will be delivered

and the rated capacity at each terminal is to be 263
amperes on a non-inductive load. The rotary' con-

verters will receive the alternating current from
the transformers at 390 volts and will deliver 625
volts on the direct-current side at 250 revolutions

a minute. There are to be eight sub-stations op-

crated from the main power house. Probably the

third-rail system will be used. Contracts for the

motors and car equipment have as yet not been
placed.

Bridgeport Brass Company. Dearborn Drug and Chemical Works.

Electrical Operation Proposed for the
Burlington's Suburban System.

Experiments on a new safety electric third-rail

system are being made by the Chicago, Burlington

and Quincy Railroad company, with a view to in-

stalling it on the company's suburban-train system

between the Union station, Chicago, and Downer's
Grove, 111., a distance of 22 miles. The Chi

Chronicle says that the tests have been conducted
with great secrecy on a piece of track 200 feet in

length covered by a specially built shed. This shed is

in Clyde, at the west end of the company's freight

yards. It is asserted that the experiments have been

satisfactory to the officers of the road and that

they have practically decided to change the motive

power of the entire suburban service to the third-

rail system. The inventor of the new device is E.

W. Farnham, superintendent of the Burlington's

car service. It is asserted that the Burlington and

the new extension of the Douglas Park line of the

Metropolitan elevated are to be" connected by an

incline running up from the steam road's tracks near

the Douglas Park station. This arrangement would

provide for operating suburban cars of the Burling-

ton over the Metropolitan elevated and around the

Union Loop in Chicago.

It is estimated that the suburban system of the

Burlington may be operated with electric power fur

Crocker- Wheeler Electric Company.

EXHIBITS AT TrfH

factor in handling the congested traffic on heavy
urban and interurban electric railroads. In the mul-
tiple-unit system no locomotive is required. The
train is usually made up of two kinds of cars, a

motor car which contains all the necessary power
equipment, and a train-line car which is provided
with a controlling line common in all ens The
train-line car is sometimes called a dead car. Each
motor car is an independent unit, and the train

may be composed of as many motor cars and train-

Sprague Electric

STREET-RAILWAY CONVENTION IN MAnlSON SOUARE GARDEN, NEW YORK.

Henry G. Isscrtcl, Alexander Henderson, S H. about one-half what it now deration with
I ibb) and M. M. Davis. steam power.

I he C hicago b>lict electric railway, which was
recently opened, is said to have carried 20.000 pas-
sengers on Sunday, Octobei 6th. Sixteen cars were
111 service. Hie average fare is estimated
cents, which would make the gross receipts for the
ili\ about $0,000,

A plan greed to by uipeg

(Man.) Street Railway company and tl

Millin company whereby they will

an immense power plant for the transi

electric power from Winnipeg River to the ci

\.mt will

$1,000,000.
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In view of recent storage-battery work, Balachow-
sky's method for the electrolytic separation of cobalt

and nickel, described in a recent issue of Comptes
Rendus, is interesting. An acetic-acid solution of

the two metals is employed, with the addition, for

each 0.3 gramme of metal, of three grammes of am-
monium sulphocyanide, one gramme of urea and
one or two cubic centimeters of ammonia to neu-
tralize the excess of acetic acid. The liquid should
measure about 100 cubic centimeters, and is electro-

lyzed at 70-80° in a Classen capsule, using an elec-

tromotive force not exceeding one volt and a current

density of at least 0.8 ampere; 1% hours is required
for the electrolysis. Under these conditions the
nickel is deposited on the cathode in the form of

sulphide, which is subsequently dissolved in nitric

acid, and the metal is deposited by Classen's usual

process.

The X-ray and the slot machine are modern utili-

ties that have finally combined their energies to make
a sidewalk show for the curious possessor of the
nickel indispensable to operation. The apparatus
includes a vertically mounted fluoroscope, which may
be used when the tube is made active by dropping
a nickel in the slot. The passer-by who desires to

see the bones of his hand or wrist makes his con-
tribution and places .his hand in the proper position

;

the machine does the rest. With the exception of
the fluoroscope, the necessary parts are enclosed,

with suitable openings. The machine seems to be
self-contained and is of a convenient height for use
by a man of average stature. One of these curious
machines has been placed in a Chicago restaurant,

and it excites much attention from its novelty. The
apparatus is built to afford pastime, principally, but
it is also calculated to give the man-in-the-street
a glimpse of natural phenomena that he might not
otherwise obtain.

Work is progressing on the great rapid-transit

subway in New York at a most satisfactory rate.

Despite the great obstacles presented by the ex-
tremely difficult character of the excavation, the

street traffic, which must be interrupted as little

as possible, and the presence of a multitude of large

and small street pipes in the exact route to be trav-

ersed, the work of building the tunnel is being
prosecuted with a speed hardly to be expected. In
the meantime a site for the great power house has
been selected and contracts have been closed for

boilers, engines and electrical generating apparatus.

The electrical part of the power-house equipment
was ordered only a few days ago, and the awarding
of the contract is mentioned on another page of

this issue of the Western Electrician. New York
hesitated a long time before deciding to go in for

a rapid-transit subway; the project dragged along
for years with all sorts of changes in the laws and
commissions having to do with the subject; but

since the final adoption of the plans and the award-
ing of the blanket contract, the work has been

pushed with a vim and energy that is most com-
mendable.

The tendency toward specialization is shown in the

great electrical associations of. the country. In the

lighting field there is the national association and the

Edison association, and the meter men are agitating

for a sub-society of their own. There are also the

electrical contractors' associations and several, state

and sectional organizations. The telephone com-
panies have many associations, but in their case the

classification is so far merely geographical. Among
street-railway men the accountants have met sepa-

rately, although in conjunction with the main or-

ganization, for several years. At the great conven-

tion of the American Street Railway association held

in New York last week a suggestion looking toward

still further specialization of work in conventions

was met with applause. Mr. John I. Beggs of Mil-

waukee was discussing the report of the committee

on standardizing apparatus. He said that he thought

Lhe work of the association would be advanced if

.ni additional step, similar to that that resulted in

rmation of the Accountants' association, were

"I do not mean that it is necessary to have

•hi independent association," said Mr. Beggs, "but I

believe that the master mechanics of our several

properties should meet together just as onr ac-

countants have done this morning; that the superin-

tcndcnl ruction and maintenance should

: cuss these important matters
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just as the steam-railroad men do. I think that such
meetings would be even more important than our
own gatherings. We are simply (I am assuming
that many of those that are here are the recognized
representatives of the various roads), possibly, the
hub from which these spokes—our superintendents of

maintenance and equipment, our electricians and the
superintendents of our lighting departments—radiate.

Our money is going out to a very great extent
through our superintendents of trasnportation. I

feel most earnestly that these men are the ones that

ought to get together, and they are the men who
should help our standardizing committee."

No action was taken on Mr. Beggs' suggestion,

but it was evident that the idea was received with
approval. The plan has features of merit, and if

carried out in such a way that the several meetings
would not make the annual convention too cumber-
some it might well be given a trial.

What is the matter with the steel used in the

track and contact rails on the elevated road of Bos-
ton? There must be some fault with the metal if

the continued reports of injury due to "third-rail

eye" are to be believed. The Massachusetts Board of

Railroad Commissioners has investigated the new
complaint and uses the term "third-rail eye" to de-

scribe the injury to the eye sustained by many per-

sons from minute steel particles ground off rails

and wheels. The injury causes acute pain, and it is

difficult of treatment. The board's expert finds that

go per cent, of the falling particles come from the

wear of tracks, wheels, and brake shoes, and that the

remaining small percentage only can be attributed to

the third rail and other causes. The falling of more
or less of such particles from elevated railways has

always been an accompaniment of their operation, in

Boston, it seems. The fact is the more surprising,

as the experience of Chicago with elevated electric

railways proves conclusively that injury and annoy--

ance from this cause can be obviated. This fact was
previously pointed out in the Western Electrician,

when the opinion was expressed that the reports ot

eye injury in Boston from elevated roads must have

been exaggerated. The fact that the railroad com-
missioners have taken official action on the subject

seems to indicate, however, that there must be some
substantial ground of complaint. It is likely that

the steel of the rails is of incorrect composition,

but even admitting this to be the case, it would

seem that pans under the structure or some other

simple protective device would meet the difficulty.

In any event is is perfectly feasible to operate ele-

vated electric roads without this trouble. There may
be a "third-rail eye," but it may be avoided ; it is not

a "black eye" to the system.

If energy manifest in the form of electricity may
be dissipated as heat, either unintentionally by losses

or intentionally by suitable apparatus, why not re-

verse the process and produce intense cold by elec-

tricity? Thus reasons a lately discovered genius in

Arizona, who proclaims to a confidential friend, who
has given the news to the world, that he has stum-

bled on an electrical ice-producing process that is

simpler than the production of light or heat by

electricity. The cost of producing ice by the new
method will be ridiculously low and will decrease

in a marvelous ratio as the magnitude of the op-

eration is increased. Listen to the inventor: "I

can produce ice at about one-fifth the cost by pres-

ent processes on a small scale, but the cost de-

creases rapidly as power and capacity are increased.

While by present methods it requires approximately

one horsepower to produce one ton of ice per day, I

can increase this ratio from 100 to 200 times, ac-

cording to the power used." One important appli-

cation of electrical ice-making that the ingenious

discoverer suggests is the creation at high altitudes

of artificial glaciers to be melted during the summer
to supply irrigation streams.

But, alas! In all the scintillating picture of great

masses of electrically made ice there is not one word

to show how the thing is done. How docs the elec-

tricity grab the latent heat of the water and yank

it out? To those acquainted with the phenomena

of electrical currents the exact method of perform-

ing this remarkable feat will remain a puzzle. Un-

til this riddle is solved, we fear that the frigid

dream of the 'gentleman from Arizona will be re-

garded as having no more basis of fart than the

shimmering mirage of lhe desert which he proposes

i" reclaim.
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Awards at Pan-American Exposition.

The list of awards to exhibitors at the Pan-Ameri-

can Exposition was made public on October 9th.

The several juries passed on 17,000 exhibits, which

were classified in 17 divisions, ranging from agri-

culture to fir* arts. About [50 jurors served on the

division juries, and it is significant that a large

number of them were chosen from the various engi-

neering professions. The awards were in the nature

of gold, silver and bronze medals and diplomas of

honorable mention. The total number of awards is

over 4.500.

Tn Division X. or the electricity division, there

were awarded 20 gold medals. 28 silver medals. 20

bronze medals and 18 honorable mentions. The ju-

rors consisted of Carl Hcring, chairman; Arthur V.

Abbott, Henry S. Carhart, William S. Franklin. W.
F.I well Goldsborough, Dugald C. Jackson, A. E. Ken-
nelly. W. S. Barstow and William L. Puffer. The
complete list of the electrical awards is as follows:

Gold Medals.

United States.

American stool and Wire company, Chicago, Now
v..fi< city, electric wires and cables.
fielding Bros.. Now York city, electrical slllt.

Delany, Patrick R.. South Orange, N. .T.. apparatus
for rnpM telegraphy.
General Electric comnnny, Schenectady. N. Y.. machin-

ery and apparatus for generating and using elec-
tricity.
General Electric company, Schenectady, N. Y., electric

lighting apparatus.
General Electric company, Schenectady, N. Y., elec-

trical measuring instruments.
Holophane Glass company. Now York city, Holophane

glass globes.
Johnson. Bldrldge It.. Camden, N. J., mechanical ap-

paratus for reproducing sound.
Kellogg Switchboard and Supply company, Chicago.

telephone systems and apparatus.
National Carbon company, Cleveland, Ohio, carbon

products.
Niagara Falls Power company. Niagara Falls. N. Y.,

electric transmission plant, as Illustrated by model.
Pittsburg Reduction com pan v. Niagara Falls. N. Y.,

electrical conductors of aluminum.
Roebllng's Sons Co., John. Trenton. N. J., wires and

cables.
Safety Insulated Wire ai.d Cable company, The, New

York city, electric wires and cables.
Standard Underground Cable company, Pittsburg, Pa.,

electric wires and cables.
Stanlev Electric Manufacturing company. PIttsfleld,

Mass.. high-tension alternating-current apparatus.
Stanley Instrument company, Great Harrington, Mass.,

electric wattmeters.
Stromberg-Carlson Telephone Manufacturing company,

Chicago, telephone exhibit and service.

Chili.

Taller Telegrofico de les Ferro-Carrlles del Estado,
Santiago, telegraph, telephone and electric light ap-
pliances.

Mexico,

Dlrecclon General de Telegrafos Federates, Mexico,
Federal District, telegraphic exhibit.

Silver Medals.

United States.

American Clock company. The, Chicago, electric
clocks.
American Vitrified Conduit company, New York city,

vitrified lay conduits.
Bernard company. The E. G., Troy. N. Y., motor-

generator sets and accessories.
Bullock Electric Manufacturing company, Cincinnati,

Ohio, dynamos and motors.
Camp company, H. B., Akron, Ohio, vitrified con-

duits.
Crocker-Wheeler company, Ampere. N. J., dynamos and

motors.
Cutler-Hammer Manufacturing company, Milwaukee,

Wis. motor-starters and controllers.

D. & W. Fuse company. Providence, It. I., fuses and
fuse fittings.
Edison Manufacturing company. Orange. N. J., median-

icnl apparatus for recording and reproducing sound.
Edison Manufacturing company, Orange, N. J., Edison-

Lolande battery.
Electric Storaire Battery company. Philadelphia,

methods and appliances for the distribution of electric
energy.
Electric Storage Battery company, Philadelphia,

storage batteries.
Eureka Tempered Copper works, North East, Pa.,

tempered copper and east copper.
Gould Storage Batten,' company, New York city, stor-

age battery.
Hazard Manufacturing company, Wllkosbarre. Pa.,

Insulated wire and cables.
Hydra Double Battery company. New York city, dry

battery.
Illuminating Appliance company. New York city, pris-

matic reflectors.
MeRoy Clay Works. Brazil, Tnd., vllrlfled conduits.
National Gramophone corporation. Now York city,

mechanical apparatus for reproducing sound.
Northern Electrical Manufacturing company, Madison,

Wis., direct-current dynamos and motors.
Queen & Co., Philadelphia, self-regulating X-rayi

tube.
Stanley Electric Manufacturing company, PIttsfleld,

Mass.. measuring Instruments.
Warner & Co.. R. V., Chicago, mica plate Holtz

inn chine.
Wanner Electric Manufacturing company. St. Louis,

single-phase motors and transformers.

Mexico.

Pnmpanla de San TIedfonso, S. A., Mexico, Federal
District, electric transmission plants.
Cnmpanla Elcotrlen c Irrlgadorji en el estado de

Hidalgo, S. A., Mexico, Federal District, electric trans-
mission plants.
Companln Mexlcana do Electrl-Idatl. Mexico, Federal

District, Installation of electric lights.

Noriega. Eloy, Mexico, Federal District, telephone
apparatus.

Bronze Medals.
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United States.

Amerlenn Electric Telephone company, Chicago, tele-

phone apparatus. ,«.».»„
American Engine company, Bound Brook, N. J., ill.

rcet-couneeted dynamos.

iviihii, i.kr.t. G.. New VorU city, mechanical ap
[mrntiiH for iccordlng uinl rcpioduclng sound
Bosscrt Electric Construction company, Dtlca, N. v.,

switches.
Brown, Harold P., New Sfork city, plastic amalgam

lolnl h,

Chirk Automatic Telephone and SwltehU.nnl company.
Providence, R. 1.. automatic telephone n Itchho trd

Dlcke 'J'ooi company, The, Downers Grove, 111., elec
trie wlremen's tools.
Incandescent Electric Light Manipulator company,

Boston. Mass., lamp manipulator and attachments.
Jaudus Electric company. The, Cleveland, Ohio, en-

closed-arc lamp.
Jantz & Lelst, Cincinnati, Ohio, electro-plating dy-

namos and driving motor.
Keystone Electric company, Erie, Pa., dirc-t current

generator.
Lincoln, P. m,. Niagara Palls, N. v.. phase Ind
Mason Monogram company, New Sfork city, Illuminated

sign.
Morris Electric company. New York city, Morris rail

bond and hydraulic splicing machine.
National Carbon company, Cleveland, Ohio, primary

cells.
Onondaga Dynamo company, Syracuse, N. v.. direct-

connected dynamo and electrle motors.
Pern Electric Manufacturing company, Peru, Ind.,

porcelain devices for electric purposes.
Porter Battery company. Chicago, storage batteries.
Pyle National Electric Headlight company, Chicago,

electric headlight.
Roche, William. New York city, dry cells.
Standard Paint company, New York city. P. & ft.

tape. Insulating compound and armature and fleld-coll
varnish.
Submerged Electric Motor company. Mcnomoulc, "Wis.,

submersed electric motor and propeller.
Toerrincr company. C. .7.. Philadelphia, arc lamps
Walte & Bartlett Manufacturing company, New York

oil v. X-ray apparatus.
Wilhelm Telephone Manufacturing company, Buffalo,

telephone apparatus.

Mexico.

Reyes, L., San Luis PotosI, State of San Luis Totosi,
telephone.

Honorable Mention.

United States.

American Watchman's Time Detector company. New
York city, watehmnn's time detector.
Arnold Electric Power Station company, Chicago,

power-station system and clutches, illustrated by models.
Bogue, Charles J., New York city, electric search-

light.
Buckeye Electric company. The, Cleveland, Ohio, in-

candescent lamps.
Chicago Fuse Wire and Manufacturing company,

Chicago, fuse wires and links.
D'OHer Engineering company, Philadelphia, dynamo

switchboard.
Edison Manufacturing company, Orange, N. .!., nine-

Inch battery fan motor.
Hall. Alvah W.. New York city, automatic advertiser.
.Tandus Electric company. The, Cleveland, Ohio, elec-

tric fan motor.
Lea Electric Manufacturing company, Elwood, Ind.,

en closed-arc lamps.
Meyrowitz, E. B.. New York city, eye magnet.
Parsell & Weed. New York city, model dvnamo.
Bobbins & Meyers company, The, Springfield, Olro.

dynamos and motors.
Powell. C. B., Buffalo, static electric machinery.
Sage & Bro., F. B., New York city, direct-reading

ohmmeter.
Sprague Electric company, New York city, electric

motors.
Stow Manufacturing company, Binghamton, N. Y.,

mnlti-speed motor and flexible shaft.
White company. The, O. C, Worcester, Mass.. ad-

justable lamp arm.

In the machinery division (IX.) the awards were
more numerous. There were 93 gold medals. 03 sil-

ver medals, 77 bronze medals and 28 honorable men-
tions. The jury in this division included the follow-
ing-named gentlemen: Ira N. Hnllis. chairman:
T nis de Arozarena. William L. Ansrhinbatisrh R. C.

Carnenter, Mortimer H. Coolev, E. G. Fischer. Charles
T, Hip/trinnotham. Emiqne Lanz. Cecil H. Peabodv.
Perry Beniamin Pierce, H. W. Spancrler and Fred-
erick: A. Tennant. Amon*r the awards that are n f

sneeial interest to the readers of the Western Elec-

trician are the following:

Gold Medals.

United States.

Alberger & Son. J. L., Buffalo, 125-horsepower Buffalo
tandem gas engine.
American Steel and Wire company, Chicago, diamond

dies for drawing wire.
Buffalo Forge company, Buffalo, steam engines.
Buffalo Forge company, Buffalo, blowers and Cans.
Carborundum company. The, Niagara Falls, N. Y.,

carborundum.
Dodge Manufacturing company, Mlshawaka, Ind., rope

transmission.
Ferracute Machine company, Bridgcton, N. J., stamp-

ing machinery.
Lunkenhelmer company. The, Cincinnati, Ohio, valves,

lubricators and engine fittings.
Long & Allstatter company, Hamilton. Ohio, power

punching and shearing machine.
Lodge & Shipley Machine Tool company. The, Cin-

cinnati, Ohio, engine lathe.
Lazier Gas Engine company. Buffalo, gas and gnso

line engines.
Marinette Iron Works Manufacturing company, Mar-

inette, Wis., Wa lira ih cas engine, 126 hoisepower
Mletz, August, New York city, kerosene engine.
National Meier company, New York elly, gas en

glues.
Otto "as Engine Works, Philadelphia, Pa., gas ami

gas meters.
Pittsburg Meter company, Fast Pittsburg, Pa., gas and

gas engines.
Robins Conveying Belt company, x. w y. ik city, belt

conveyor,
Rodney Hunt Machine company. Orange. Mass., water

w heels and pumps.
Roebllng's Sons company, John A., Trenton, N. J.,

wire.
Rider Ericsson Engine company , Ni n a orb

Ericsson engine.
Strnlgul Cine Engine company, The, Syracuse, N. Y.,

steam engine,
Schleren £ Co., Charles \„ New York city, "Bull's

Head" electric and "Royal Extra" brands leathoi

Ing.
Struthors, Wells & Co., Warren, l'a

. 300 horsepower
gas engine.
wiiii mpany, Hie 0- «',, Worcester, Mass., ap-

pllnuccs for shop lightlug,
Worthluytou, Henry K.. Brooklyn, N. \\, .let condenser.
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Silver Medals,

United States.

American Bteel and wire company, Chicago and New
York city, cold drawn Kbofting.
American Blower Midi*, fan* and

blowers.
Iron Work-', OsWCgO, N. Y. anlODlftUC fttcsm

engines.
Ball Engine company, Erie, Pa.. «<tenrn n
Bessemer <

double-cylinder t wo
T'.uffnlo Gasoline Motor Works, }',-,? nv>-

lor.

Buffalo fl*orge company, Buffalo, punches, shears and
Induced draught: blacksmiths' drill*.

Cameron Pomp Work-. A. s., New York city, ateam
and air pnmpa,

1 ring company, MIsbawaka, Ind., spill

;

Deanc Steam Pump company, ITolyoko, Mr.>w., con
dei
Deane Si « ; Ii I'm:

, llolyokC, Ma> '.. nOWCT
1

Fltcbburg Steam Engine company, Fltcbburg,
1 pam encine.
Poos Manuffli The, Springfield, Ohio,

pis and gasoline enj
c.rocn Fuel Economizer company, The, Matteawan,

N. Y.. fuel economizer.
Hazard Manufacturing company. Wllkesborre, Fn..

wire rope.
Lane & Bodle; The, Cincinnati, Ohio. <

steam engine.
Mnnson Bros, company, t'tlca, N. Y.. writer wheels.
N'ow York Leather Belt! New Yorl

"Victor" brand b-iiher belting.
standard Tool eompany. The. Cleveland, Ohio

drills, reamers, milling cntters nnd laps.
Wbe< ler Condenser and Kn^lneerin^ companr,

York city. Admiralty surface condenser, with com-
bined air and cirenlatinir pninp.
Weber Has Kuplne company, Kansas City. Mo., ens nnd

hoisting engines.

Bronze Mepals.

United States.

Abendrolh &. Root Manufacturing company. New York
city. Improved Root water-tube nafetv boiler.

American Blower company. Detroit. Mich., blower
engine.
American Pulley company. The. Philadelphia, wrnuchf-

ste(*l split pulley.
Chicago Belting company. Chicago. "Reliance" brand

leather belting.
Podge Manufacturing company. MIsbawaka, Ind..

friction clutches.
Harrison Safety Boiler Works. Philadelphia. Pa.. Coch-

rane steam and oil separator.
Harrison Safety Boiler Works. Philadelphia. Pn., drain-

age svstem for 'vacuum oil separator.
Kea'sbcv, Robert A.. Bnffalo, magnesia eovi

Knowles Steam Pipe Works. Xew York city, triplex
electric pump.
Murray Iron Works, Burlington. la., compound Corliss

en cine.
Monarch Manufacturing company, Waterbury. Conn.,

sofetv engine stop valves.
Monarch Fire Appliance companr. New York city,

"Kilfvre" drv powder fire extinguisher.
Replogle Governor Works, The, Akron. Ohio, water-

wheel governors.
Skinner Engine comnnnv. Erie, Pi., steam encine.
Snow Steam Pump Works. The. Buffalo, steam pumps.
Underfeed Stoker company of America. Chicago. Jones

underfeed stoker.
Waterman Engine company. Watertown. N. Y.. Cor-

liss engine.

Honorable Mention.

United States.

American District Steam company. T.oekport. N\ Y..

underground system of steam heating from central sta-
tion.
Cling-snrface Manufacturing company. Buffalo. C ling-

surface belt dressincr.
Harrison Safety Boiler Works. Philadelphia. Cochran

feed-water heater and purifier.

In the transportation division may be mentioned
the following awards:

Gold Medals.

Baldwin Locomotive Works, Philadelphia. Pa., steam
and electric locomotive*.

Brill company, J. G., Philadelphia, Pa., cars and truck
for electric roads.
Consolidated Railroad. Electric Light and l-:<iulpmcnt

company, New York city, car ilght by electric power
from the axle.
De DIon-Bouton Motoretle company. Brooklyn. X. Y„

motorettes, bicycles and quadrl
Electric Vehicle company. New Y'ork city, electric

vehicles (variety and completi
Electric Vehicle company. New York city, electrle

automobiles.
General Electric company, Schenectady, N. Y.. electric

traction apparatus and system
Gould Coupler company, Depew, N. Y.. car light by

eh etrlc power from axle.
Lldgcrwood Manufacturing company, New Y. rk city,

electric ship's winch.
Roebllng's Sons company, John A., Trenton, N. J..

general exhibit In transportation.
Standard Railway Signal company. Troy. \. Y.. rail-

road signal app:n.
Union Switch nnd Signal company. The. s« -

Pa., block Signaling and interlocking apparatus.

Siu M "\is.

Blerbaum \ Merrlclc Metal company, Buffalo, 'Ideal*'

1 rolley wheel.
Baker Motor Vehicle company, Cleveland, Ohio, electric

runabout.
Consolidated Car ilea tine company, Albany. N. v.

Ileal Ing dpi arn <<-:\\n and electric ears.

Cold Car Beating company. New York city, ear-heat-
imr apparatus.
McQutre Manufacturing company, Chicago, trucks ami

appliances for elc
\\ v shlcle company, Chicago, antomobllea.

orable Mention.

Buffalo Electric Carriage company, Buffalo, electric

carrlai 1

In some o\ tllC other division? were various ex-

hibit? of an ' allied nature; and of these

g

Niagara Tails Tower company. Niagara Kails; collec*

various products mane at Niagara Falls with the

electric current: cold medal.
Baker & Co., Newark, N. J.; platinum metals and

products; silver medal.
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Cassidy & Son Manufacturing company, New York city;

electric fixtures: silver medal.
White company. The O. C, Worcester, Mass.; ad-

justable electroliers; silver medal.
Blickensderfcr Manufacturing company, inc. Btamlord,

Conn., electrical typewriting machine; bronze medal.

Cosmopolitan Range company. New York city; electric

boiler and oven and French range; bronze medal.

Vosburg Manufacturing company, Ltd., W. c, Jlrook-

lvn- electric and gas fixtures: bronze medal.

'Jantz & Leitz. Cincinnati, Ohio; .electrotypers motor-

generator; silver medal. «... r„.».Xew England Motor company, Lowell, Mass., tne-

horsepower compound motor, type M. E.; honorable

""western Electrician, Chicago; publication, Western
Electrician; silver medal.
International Cable Code company. New loik city,

cable and telegraphic code; honorable mention.

Lieber Code company. New York cily; code for cable

service; honorable mention:

Under the heading "Installation" there were granted

awards to general exhibits in the electricity division

as follows: Ediso.n Manufacturing company, gold

medal; General Electric company, silver medal;

Safety Insulated Wire and Cable company, bronze

medal ; American Electric Telephone company, Buck-

eye Electric company and the Kellogg Switchboard

and Supply company, .
honorable mention.

The following table shows the division of the

awards among the various countries exhibiting:

Honorable
Gold. Silver. Bronze, mention. Tot.

United States 001 663 562 470 2,296

S.Kto
.

•-:::::::::: a « \ f |
gsr.^!";.:::: I »' 5 • «
El Salvador 5 7 3 15 i

French colonies <> ij "
i

'

23
Guatemala 1

j r
17 j8Honduras It ? " " 52

Jamaica 5 a ^
Mexico » !|t ™

n 1U

PS Mco :...:: u m « 75 i«
Hayti , "i 5 4
Brazil _^ ] f _^ I

Total SS7 1.159 1-147 1.3S4 4,577

Another California Power Project.

The Mammoth Power company, which was in-

corporated in California several months ago, is plan-

ning for the construction of a large waterpower

plant to be located on the San Joaquin River, about

3? miles from Fresno, 64 miles from Hanford and

180 miles from San Francisco. The territory lo-

cated by the company for the mam drainage area

comprises about 1,000 square miles. The extreme

elevation of this territory is about 13,000 feet and

the lowest point, or where the intake to the tunnel is

to be located, is 3,500 feet above the sea. In this

large area are many sites for storage reservoirs to

be utilized in case of a series of dry years, lhc

power house will be located 21 miles from the

intake and the water to furnish the power will be

conveyed in a series of tunnels from the intake to

the power house. These tunnels will be cut through

solid granite and, it is asserted, that there will be

45 of them. Each tunnel will be eight or nine feet

in diameter and will have a fall of 7% f«t to the

mile The power for drilling, hoisting, etc., will be

furnished by the power of Big Creek, electrically

transmitted. The drills will be operated by com-

pressed air. From a point on the mountain, about

a mile distant from the power house the water

will be conveyed down the slope to the power

house 1.730 feet below, through an inclined tunnel.

and after doing its work, it will be discharged into

the San Joaquin River. The power company pro-

poses to deliver in San Francisco 50,000 horsepower

net.

Booster Patent Suit Brought by Electric

Storage Battery Company.

Three bills were filed at Cleveland, Ohio, on Oc-

;th in the United States Circuit Court for

irthern District of Ohio by the Electric Stor-

age Batterv company of Philadelphia, against Sipe

& Siglcr, the Cleveland Electric Railway company

and the Cleveland and Chagrin halls Railway com
infringement of the II. Ward Leonard

" patent, owned by the complainant

ny. The outcome of thi vill be watched

electric-railway owners and build

0U I
,1,,. Unit. ''""' involve

the rig what is 1.

regarded as a necessary ad-

junct in the application of storage batteries to elec-

tric railways.

The present suil ainst Sipe & Sic!

Cleveland, the contractors, and the railway comna-
i

Should the Electric Storage Bat-
it will

ntrol of the application

tcms.

lei trie Rail

with a capitaliza-

• The company oroposen to build

railway Fi K City to < (lathe.
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The Best Manner and Mode of Conduct-
ing the Return Circuit to the

Power House. 1

By E. G. Conneite.

• The writer is somewhat at a loss for new mate-
rial to offer on this subject, as it has been discussed

for years, and improvements introduced until the

present practice of using the rails with bonded
joints for conducting the return circuit has been
practically perfected, so far as the use of the rails

of the track can be utilized for that purpose, espe-

cially when the highest state of the art of bonding
the joints is particularly observed and the work
carefully done. .A large portion of the troubles which
exist under the present practice is on account of in-

efficient and careless work, and the use of faulty ma-
terial, but even when the greatest care is observed
and the best material is used in bonding, the deflec-

tion of the joints in the course of time from various

causes will impair the efficiency of the ground re-

turn.

A few years ago, when electricity as a motive
force had been- perfected to such a degree as in-

duced the street surface railroads to transform their

motive power from animal to electric power,

there were two electric companies in the field offer-

ing apparatus for street-car propulsion, viz., the

Sprague Electric company and the Thomson-Hous-
ton Electric company. In 1890 the writer assumed
the management of a street-railway company, a part

of which was being equipped by the Sprague com-
pany and the other by the Thomson-Houston com-
pany. The Sprague company used the rails of the

track exclusively for conveying the return circuit

and employed a No. 6 galvanized-iron bond, riveted

to the 'rails, around each joint. The Thomson-
Houston company used an auxiliary copper wire, the

same size as the trolley wire, laid in the center of

the tracks, on the tops of the cross-ties, connecting

the same with a wire of a smaller size with a rivet

to the center of each rail, and I believe it was their

idea to use the same amount of copper wire for

the ground return along the tracks, connected in

this manner, as was used overhead.
In a few months it was discovered that the volt-

age on the lines equipped by the Sprague company
was very low, especially toward the end of each line,

and. upon investigation, it was found that the gal-

vanized-iron bands had almost entirelv disappeared,

while on the lines equipped by the Thomson-Hous-
ton company the loss in potential was about the

same as when the work was first installed. The
rail joints of the Sprague lines were re'borided with

copper bonds riveted to each rail, but in the course

of time, it was further discovered that these bonds

were too small in size, and that the loss of potential

was gradually increasing on account of_ the bonds

deteriorating and being broken off, and it was nec-

essary to go over the lines affain and rehond them.

On account of the large initial expense of an auxil-

iary ground wire and of the Improvements and nrog-

ress in the method of bonding the joints and the

use of heavier rails, together with the improved

method of supoorting the ioints, the use of the

auxiliary wire in the ground for the return circuit

was abandoned.
With the great variety of devices and improve-

ment in the art of bonding the rail joints at the pres-

ent time, there is yet more or less trouble expe-

rienced, and the tendency is toward a jointless

metallic return by using electrically welded or cast-

iron joints, which practically makes an unbroken

metallic return, so far as the tracks are concerned;

but, unfortunately, a large number of street-railroad

companies are not financially able to relay their

tracks with heavy rails and use the improved method

of joint support and connections, and the problem

with them is yet unsolved as how to bond the

joints of the rails so as to get a perfect connection,

and one that will stand and overcome all resistance

or loss.

It must be remembered that in a mile track, there

will be from 178 to 352 joints, and while the rails

of the track have more than ample capacity for

conveying the current, the joints must be so con-

nected as to give the current a path across of but

little or no resistance; when the joints are properly

bonded, the track for a period of time answers

well for a return circuit, but after a while the con-

nections at the joints become corroded, the bolls

arc worn, the joints deflect, and the bonds here and

there are either broken or worn in two, or corroded

and loose at the connection, and lhc result is a very

imperfect and inefficient ground return. In some

instances there is an insufficient amount .
of wire

; ed for the return circuit from the tracks to the

power house, and in some cases when there is

enough wire for this purpose, the connections to the

rails are inadequate and create a resistance that

neutralizes the conveying rapacity of the copper

intended to convey the return circuit lo the

power house. The win-, of the return circuit should

be connected to the rails with a connection of equal

ity to the conductor, and should be connected

hrec or four places, so thai if one should be

broken or disconnected, then- would still be

ample carrying capacity in the other connections.

Tn the early days of telephone exchanges, lhc

ground was used as a return circuit, and wc an all

1. Paper read before the American Street Railway associa-

tion at Now York city on October It, 1901. Mr. Connctte n

vice-prcsldem and eonoral manager or the Syracuse Rapid
- Railway company, Syracuse. N. Y.

October 19, 1901

familiar with the inefficient and poor telephone
service while this state of things continued. The
service was disturbed by the trolley currents and
other influences, until finally the telephone ex-
changes were forced to put up a metallic return in
order to save trouble, annoyance and disturbances
to their service, and I believe after a trial it was
discovered that the expense of putting up the metal-
lic return was niore than compensated for by the
improvement in the ..efficiency of their service and
was money well invested.

It is, therefore, the opinion of the writer, that
the best manner and mode of conducting the return
circuit to the power house is by using practically
a jointless and independent metallic return, con-
nected to each rail, the connection being made with
ample surface contact and 'absolutely water-tight.
On account of the chemical action, which is likely
to take place between the copper rivet and the steel
rail, the rivet should be covered with a thick coat-
ing of lead, s'older or tin. The best connection
which can be used, if the facilities are available, is
to weld electrically the connection from the auxiliary
ground wire to the center of each rail, and, I dare
say, that, even with the extra initial cost of an inde-
pendent ground wire, it will result economically in
the long run.

If an independent metallic-return circuit was the
custom now, there would be no necessity for a paper
to be written on this subject; there would be no
more need of discussing the subject of rail bonding,
or of electrolysis, or of the best method for dis-
covering bad connections in the return circuit ; and
the, expenditure of a large amount of money for
expert investigation and advice to cure the bad
results of the present imperfect system of conduct-
ing the return circuit to the power house, and the
amount saved by loss of power, cost of rail bonds
and labor of renewals, tests and investigations, as
well as the trouble and expense incident to electro-
lytic action will be more than ample to pay a large
interest upon the cost of installing an independent
ground return.

Cast-iron joints and electrically welded plates on
the joints make the rails of the track practically a
jointless metallic circuit as a conveyance for the
electric current, but the very large number of joints
in the rails of the track make the certainty of an
unbroken and continuous metallic circuit a doubtful
proposition, as the wear and tear of heavy traffic

and the expansion and contraction of the metal will,
in the course of time produce results, which
may very materially impair the efficiency of the
joints as a perfect conductor, and it app'ears to the
writer that it is just as essential to have a con-
ductor as perfect and as efficient in carrying capacity
to convey the current back to the power house as
is used to convey the current from the power house
to the car, and if this were the case, there would
be no more troubles with the return circuit. I do
not advocate a double trolley, because of the diffi-

culties which are well known to street-railway peo-
ple, but an independent metallic return used in con-
nection with the single-trolley system is not as ex-
pensive to install as the double-trolley svstem, and
practically obviates all the troubles incident to the
ground return where the rails with bonded joints
are used for the return circuit.

Discussion.

E. P. Roberts of Cleveland, Ohio : The matter
of bonding is a serious one to all of us. I have
been connected largely with interurban roads of
considerable length, and I very much question
whether the plan to have return-'wire conductors
throughout is one that is commercially desirable. I

believe you can obtain a good return circuit with-
out a continuous wire. The matter of cross bond-
ing is an important one, and is not always taken
into consideration. It does not cost very much and
nothing compared to what it would cost to place a
return conductor for the entire circuit. If you
have a certain line loss figured upon in the direct

feeders and especially for interurban roads, and you
endeavor to make your return circuit for the same
loss as t he feeder loss, of course you would have
to have the same total conductivity, but in your loss,

the maximum loss and return is less than in

the feeder, and of course the average loss is very
much less. It is more a commercial problem than
one of engineering, although good engineering in-

cludes all financial considerations, and I question

whether it is often commercially desirable or neces-

sary from an engineering standpoint, to run a com-
plete metallic return, as in most engineering there

arc exceptions. The returns to power house and
sub-station especially should be made with the

greatest of care and the conductivity of lhc return

circuit should be frequently tested.

I.. E. Myers of Peoria, 111.: The question of

ground return is a very important one in the con-
struction of an electric railway, as we all know, but

f do not think any of us arc getting perfectly satis-

factory results I think Mr. Connctte outlined the

best thing for us lo do in an independent metallic

return connected lo all rails. J think that presents

tin he. 1 practical way of carrying the current back
o, the station, but, in spite of all wc seem to be able

to do, in the experiences I have had, wc have more
or less leakage, and in one instance where the bonds
were welded we found, after a couple of years' ser-

vice, thai as time wcnl on the losses became greater.

which would prove the statement correct that event-

ually, even with thai method, in spile of its expense

and trouble, there are in. or. defects inherent in it.
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W. E. Hamilton of Camden, N. J. : I think

this question of bonding is one of the most inter-

esting sub-questions we have 10 deal with. It is

necessary, oi course, to provide a return circuil Ecu

large roads as you gel near the station; but when

you take an ordinary sized road, operating 50 or

100 cars distributed over mile, oi territory, as we
lind m llie ordinary small cities, llie placing "I re

turn feeders on these systems does not seem to be

warranted if proper steps are taken and proper

methods are adopted iding. Three years ago

we began using in Camden a heavy copper plate,

four by si\ inches, with two grooves in it, and

bolted to the web of the rail with two one-inch

n.il!,, with an iron plate with grooves 111 it over the

two No. 0000 wires. That bond has been quite ex-

pensive, costing about $1.50 each. We feel that,

judging by our experience, we have been warranted

in this expense, because our track-return loss has

been very low, so low tliat we consider we have as

nearly a practically successful return as can be ob-

tained. \\ e bond at the railroad crossings, which

invariably are places where the bond wires break

wiih No. 0000 wires from one side to the other

through terra-cotta pipes under the tracks. In one

crossing we have 32 No. 0000 wires running across

and bonded into llie double tracks on each side, with

one tap every three feet of the rails on to the

middle of the crossing. The bonds have been ex-

amined at different limes and found to be in perfect

condition. 1 might say that we grind off the rail

with an emery grinder and use the Edison-Brown

alloy as a surface for the rail and as a surface on

the cast copper plate. This makes an intimate con-

tact and the ohmic resistance of the joint is less

than of the corresponding rail section length.

The matter of electrolysis is one that we all have

in mind, and we have gone through the question

pretty thoroughly and have found that almost all

of the trouble is attributable to the current leaking

nun small gas or water pipes, crossing underneath

the tracks in close proximity to the rails. The
pipes near the power station are found to give us

the most trouble. We have overcome this difficulty

to a large extent by having the gas or water com-
panies place their small pipes in terra-cotta con-

duits.

I think the running of auxiliary copper returns is

uncalled for in most cases. I do not approve of it

under any circumstances for the ordinary sized road.

It is very expensive and you do not always ac-

complish what you are aiming to accomplish. We
had an experience last year which I will recite. We
have a park four miles irom the power station, and

our line there, on heavy loads, would show a volt-

age of 400 10 425 volts. Thinking that could be

overcome we ran this last spring two No. 0000

feeder^ in mi the power station to that point and

connected them into the track, running the line

overhead and connecting it with the track at 16

different places, with the same class of bonding

just described. We did not notice any material

difference in our drop across the line at the park

from what it had been the summer before. Con-

sequently this year we took that ground return and

connected it into the line feeding that section, and

our voltage jumped up 5° to 60 volts, and we had

better service. By putting the wires as supple-

mentary to the overhead feeders it changed the

conditions, which showed that the loss was in the

overhead lines. We have had our system thor-

oughly checked and gone over. Mr. Herrick

checked and tested our system and found our feeder

return losses were very low, practically negligible,

but it is necessary to connect the track leading into

the power station carefully and in an ample way.

On our road, where we average from 800 to 1,200

volts, we have four 1,000.000 circular-mil cables,

running out to the station and connecting to the

track in about 80 different places; and it is cer-

tainly remarkable how it brings down the trouble

and reduces the voltage loss in the vicinity of the

power station.

1 wish 10 emphasize the point that I do not ap-

prove of this matter of a supplementary copper re-

turn, because the troubles can be overcome by pttt-

ting in solid, heavy, massive, joint connections.

William Peslell of Worcester, Mass.: It seems

to me that the matter of supplementary wires should

be looked at purelv from the condition of operation

of the roads. We have a case where our power

stalion is some miles from the center of distribu-

tion, and we have practically a double track of 60-

pounil T-rails to tin, center of distribution. We
lind that if the bonds are m good shape there is

very little need of having supplementary copper

wires, our output being at a maximum something

like 5.000 amperes. If we were to use, a, on some

roads, 20,000 or .10,000 amperes, it would be neces-

sary to run the copper oul i" the center of distribu-

tion.

In regard to bonding, we have been rrn-< lion. line

every sixth or eighth joint, ami have been bonding.

where the maximum amount of current is being

taken, up to the capacity of the rail, as near as

possible. I believe the writci "i the paper men-

tioned thai the resistance of tin- return circuit should

In- as low as that of tin 1 overhead system. I believe

that almosl anyone who lias made any tests on rail-

mad work of" Ibis kind will admit ihat the track

circuil in almost all cases is a great deal less than

the overhead circuil. We cannot use as much cur-

rent in our I rack as on the overhead system, on

account of the difficulties to he overcome from the

drop nf voltage and the electrolysis resulting. Tt is

somcti ii -I that a great deal more copper is

hi iiii iln- overhead than for the track. That
is usually so, in fact, is SO in aim

,
lor

llie reason that the overhead circuit is split up into

iper of each section only-

takes care of the current for that seen

the copper for the track is a unit and is not scc-

n id up; consequently all the current that is flow-

ing at any lime is flowing through all the

in the track section.

In my experience, in almost every case where we
have a broken bond, we lind it to be either at a

strccl intersection, where heavy learns cross the

track and where special work is placed, or at the

fool or lop of grades. There is another point

which, it seems to me, should be followed up with

care, and that is the testing of the Ixuids. In put-

ling in a bond, in the first place, we often find that

it has a very low resistance, but frequently, in test-

ing thai bond, in perhaps 12 months or 18 months.

her hubby, "Oh, bow tired loving you now makes
me!" To which lid fervently respond,

"Amen !"

Hydro -electric Plant at Swan Falls,
Idaho.

Early in April of this year the Trade Dollar

mpany of Silver City, Idaho, put into opera-
tion a large waterpowcr plant from which po
derived for operating the machinery of the company's
mine. On account of the scarcity of wood in that
region and the high price of coal, the mining com-
pany found it ncci icure a cheaper method
for the generation of power than the use of steam.

r a thorough investigation of the various water
courses in the vicinity, it was decided to utilize the

waters of the Snake River at a point known as Swan
Kails, this site being the best for the construction

pment of the power. At this

HYDRO-ELECTRIC PLANT AT SWAN FALLS. IDAHO.

we find the resistance has increased, for some reason

which we cannot always explain.

F. Uhlenhaut, Jr., of Pittsburg: I think the ques-

tion of a proper auxiliary bond return depends on
the geographical location. In a station in Pittsburg,

where the Monongahela River is on one side and
the Allegheny River on the other, with two branches

of the road running on the outskirts and connecting

in the rear, it has been found that cross currents

would run from one side of the town to the other,

through water pipes and gas pipes, down inclined

planes, practically causing a drop of 15 to 20 volts.

In this case the installation of auxiliary bonds was
a necessity.. It was found with four No. 0000 cop-

per wr ires we could save a drop of from 10 to 15

volts. The power station was located on one side

of the system, with a maximum power-consumption
output of from 13.000 to 15.000 amperes, all of which

must be returned through the rails of two streets.

The current density of the maximum output is such

that the resistance of the return exceeds the resist-

ance of the outgoing feeders, and hence the question

of auxiliary return is an absolute necessity. We
found this cross connection of auxiliary feeders

running across the country has given beneficial re-

sults, so that I think the question of whether aux-

iliary feeders should be run depends largely on

where the power station is located in relation to the

sections of the line.

Book Reviewing by the Boiler Inspector.

[From The Locomotive.]

We have received, from the publishers, a copy of

"An Englishwoman's Love Letters," with a request

that we give it a review in The Locomotive. We
have no regular love-letter editor on our staff, and

we therefore turned it over, first, to our expert on

riveted joints, who is reputed to have had some ex-

perience in such matters. He says that the writer

of the letters is badly designed: tiiat she lias

circulation, and a cracked head, and that a few

bricks are loose in her selling: and he swears lie

will lake no responsibility for her, until she has been

Submitted tO a hydrostatic test of at least a thousand

pounds. His judgment lias always been good on

mailers more directly in his line, but we WCI

.me thai it was in error in ibis particular case that

we look the book away from him and made a com-
plete internal inspection of it ourselves. We quickly

found that the language i- s., warm (hat our
,11 combustion was the proper man to consult. He
was away mi bis vacation, however, and we didn't

wain in call him back to make a calorimeter test

during ibis hoi weather. Our chemist shook his

head sadly when we offered the job to him, and

lln nlv available man left mi our staff was the auto

mobile editor, who laki of the horse edi-

tor, that we discharged when the horse went

fashion. TTe says the author has wheels ail

He doesn'l wish in condemn the book, though, foi

be -,i\s that while it isn't in his line, be should judge

thai it would be hot stuff in Somebody else's line

Willi ibis sentiment we heartily agree. It is oil

1, .in, in reading a work of fiction, to pick out the

one passage in the whole book that seem

-

pat. We think we have found it. in this hook, on

page 20.;. where the author of the letters says to

point the river has a low-water flow of 7,000 and a
mgh-water flow of 70,000 cubic feet a second. The
falls are caused by a dike of lava, which extends
across the river. There is an island in the center

dividing the river into two channels, each about 450
feet wide. The right channel was entirely closed

by- a masonry dam of which the power house is a

part, and in the left channel was built an overflow-

weir, with its crest at such a height as to give a

working head of 17 feet on the wheels.

The power house is located over the deepest por-

tion of the right channel. Three belt-driven West
inghouse generators are operated from a jack-shaft,

which is driven by four vertical-shaft 72-inch Mc-
Cormick turbines, as seen in the accompanying illus-

tration. These turbines operate under a 17-foot head,

developing a total of 3,600 horsepower. The generat-

ors are of 300 kilowatts each and deliver a current of

500 volts which is stepped up to 22.000 volts. The
gates of the four turbines are operated by a type B
Lombard governor which works in connection with

a lever gale hoisting device, thereby dispensing with

gears used in ordinary practice. The transmission

line is 27 miles long to the distributing station and
is three-phase with 50 poles 10 the mile. Glass in-

sulators are used and not a. single insulator on the

line has been found defective. Since its formal

opening on April loth, the plant has been running

continuously 24 hours a day.

The entire outfit of turbines and machinery, ex-

clusive of electrical equipment, was built by the S.

.Morgan Smith company of York. Pa., for the Trade
li. liar Mining company.

The Pacific Cable Project.

11 ney-general Knox has advised President

ell to take no action at present in regard to

the application of the 1'acitic Commercial Cable com-
pany to lay a cable front the United States to the

Philippines by way of Hawaii and Guam. Mr. Knox
:ed that further information be awaited

iurpose of the company after its cable was com-
pleted to the Philippines, tt is deemed desir

whether it will extend ils own line to China
or will make some arrangement with the English

company that already lias a cable from Ho- .

to Manila. The attorney-general regarded
important that there should be a complete line from

the United Stales 10 the Philippines and the

nciii n| Vsia, as in case of war it might be n<
'

for the United States not only 10 control a

line to ihe Philippines, ntrol a line

from the Philippines lo some other point

in \sia. The matter of the Spanish cone
1 the English company, giving ;

t

an exclusive franchise for cable connections in the

Philippines, was considered carefully. Attorn.'

eral Knox advised the president that th

franchise would not hold.

The City Council of I

so far without succ Union
rive transfers betv

Side lines. Each set of roads was
rly operated by a separate company, anil at

nsolidation the old arrangement of paying

fares was retained.
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DEVELOPMENT OF THE TELEPHONE FIELD.
Telephone News from the Northwest.

The council in Minneapolis feels that the North-
western Telephone Exchange company has con-

structed new work under the guise of repairs, and
will hereafter hold up permits for repairs. All per-

mits granted by the city engineer for repairs were
revoked.

Lightning recently wrecked the switchboard of

the local exchange at Kasson, Minn., completely

demolishing both toll and local switchboards.

The Northwestern Telephone company is building

an extension from Osceola, Wis., to Centuria, eight

miles.

Benson, Minn., has 118 connections on its local

exchange.
The Osseo Telephone company is building into

Eau Claire, Wis.
The People's Telephone company of Superior,

Wis., has been making extensive changes in its

work at South Superior.

The Western Minnesota Telephone company is

putting in a two-wire circuit between Glencoe arid

Carver, Minn.
A farmers' mutual telephone company is pro-

jected at Aspelund, Minn.
The Cannon Valley Telephone company is in-

stalling a telephone exchange at Le Sueur Center,

Minn.
H. Fant of Thief River Falls, Minn., proposes to

extend a toll line to Warren, Minn., via Ringbo,

Germantown and Rollis.

Herman Moork, proprietor of the telephone ex-

change at Aitkin, Minn., will extend a toll line to

Carlton. Minn., where he will connect with the new
line to be constructed by the Twin City Telephone

company between Duluth and Superior and the Twin
Cities.

The Crawford County Telephone company is put-

ting in an exchange at Soldier's Grove, Wis.

The Citizens' Telephone company of Mankato.

Minn., is extending its toll lines in several direc-

tions and plans for very extensive increases in the

spring.

The Clearfield and Mount Ayr Telephone com-
pany has transferred all its interests to the Southern

Iowa Telephone company of Des Moines. The new
company plans to construct a new metallic circuit

from Mount Ayr to Leon and Osceola, Iowa.

The Standard Telephone company of Dubuque,

Iowa, a strong Independent company, is said to have

paid 20 per cent, dividend on its stock and has done

so ever since its start.

A mutual telephone line is about completed be-

tween Tingley and Mount Ayr, Iowa.

The Rocky Mountain Bell Telephone company
has completed a metallic-circuit line between Butte

and Bozeman, Mont.
The Sunset Telephone company has completed

arrangements at Ballard, Wash., for the establish-

ment of a central office with free connections to

Seattle.

A telephone exchange has been opened for Hill-

yard, Wash., a suburb of Spokane, with seven sub-

scribers.

The Mutual Telephone association was successful

in the recent elections at Sigourney, Iowa, on the

granting of a franchise.

President E. H. Mo'ulton of the Twin City Tele-

phone company recently appeared before the Com-
mercial Club of Red Wing, Minn., in response to an

invitation to discuss the matter of a competing local

system. He said his company would complete the

line from the Twin Cities to Duluth and would then

build a line from the Twin Cities to La Crosse.

Red Wing will be a station. He urged the forma-

tion of a local exchange at Red Wing, and said he

would subscribe $10,000 of the $20,000 stock neces-

sary to install an exchange of 400 connections.

Ohio Telephone Notes.

The telephone companies at Akron are gathering

up workmen over the country to take the place of

the striking linemen. A great deal of trouble has

been had both on the local and long-distance lines,

owing to a number of short copper wires with lead

bullets on the ends that have been thrown over

the lines and grounded, thus short-circuiting the

current and rendering the wires useless. The Cen-

tral Union company probably has more men at work
than the Independent company, from the fact that

it has been able to gather them up from its other

plants over the country. From what can be ascer-

tained, it would seem that the men have no very

good excuse for striking. The linemen receive 25

cents per hour and the laborers 15 cents, and the

lor the nv 10 hours.

The West Virginia Western Telephone company
of Parkcrsburg, W. Va„ has purchased the control

' ling interest in •: impany,

which (usenbury of Columbus,

E. Clarke, Jr.. Henry' Streckcr and John Dunn, all

its has been reor-

i, and now consists of the following

men: ey. J. S. H. Torner. W. II I

H. C. Henderson. J. H. Linger and F. P.

The officers elected by the : are: Prcsi-

A. C.

: entleman will have the

lant. He isalso man-
ompany

has extended its lines from Parkersburg to Williams-
town, and the Marietta company will be connected
with them by means of a cable across the Ohio
River. The price paid for the property has not been
made public. The West Virginia company is ex-
tending its service into many towns in the state.

The officers are as follows : President, H. C. Hen-
derson ; vice-president, J. H. Linger

;
general man-

ager, A. C. Davis.
The Portsmouth Telephone company, Portsmouth,

has issued a new directory, containing 800 names.
The company has made a nice increase within the
last few months.
The United Brethren Church at Portsmouth has

decided to equip the church building with telephones
for the convenience of members of the congregation.
The Home City Telephone company of Spring-

field is preparing to erect a handsome new exchange
building. It will be 60 feet in length and the entire
width of the lot purchased last week. It will be
two stories in height. The first story will be used
as an office and will contain the terminal rooms.
The second story will contain the operating room,
with all conveniences for employes.
The Mansfield Telephone company of Mansfield

has filed notice with the secretary of state of an
increase of capital stock from $75,000 to $300,000.
S. A. Ford is the president, and M. D. Ward, sec-
retar}\ of the company.

President Trueslow of the City Council of Find-
lay has introduced a resolution in that body in-

structing the city solicitor to enjoin the Home Tele-
phone company from charging over $12 per year
for residence telephones within the corporate limits.

He stated that the terms of the franchise permitted
the- company nothing above that figure, but that it

refused to install instruments at the price named.
The assertion made in a local Columbus paper

that there are negotiations between the Central
Union company and the Citizens' Telephone com-
pany is strenuously denied by officers of the Inde-
pendent company. It is stated, on the other hand,
that arrangements have just been made for impor-
tant extensions of the Independent lines.

An ordinance has been introduced in the Citv
Council at Cleveland, requiring that all electric

wires shall he placed underground.
The Green Springs Telephone and Electric com-

pany, Green Springs, Ohio, was incorporated a few
davs ago, with a capital stock of $15,000. E. L.

Johnson and others are the incorporators.

O. M. C.

Indiana Telephone Items.
The Home Telephone company of Peru recently

organized with a capital stock of $40,000 and headed
by Jerome rlerff, has awarded the contract for the
construction of its system in Peru and adjacent rural

districts to the Jones & Winters Construction com-
pany of Chicago. The line is to be completed and
ready for use by the first of the new year.

A gratifying state of commercial activity was
shown during the week, a number of notices of

increases in the capital stock of telephone companies
being filed with the secretary of state. Among these

were the South Whitley Telephone company, in-

creased from $3,000 to $15,000, and the Western En-
gineering and Electric Construction company of In-

dianapolis, from $10,000 to $20,000.

A rumor was recently afloat that the Central
Union Telephone company was slowly assimilating

the New Telephone company of Indianapolis. The
rumor, however, was emphatically denied by Presi-

dent Sheerin of the New company.
Plans have been prepared for a new central tele-

phone plant at Marion by the United Telephone
company. The building will be 44 by 132 feet in

size, situated at Fifth and Adams streets. The
United Telephone company recently acquired pos-

session of the Independent system in Marion, as

well as the plants of Bluffton, Portland, Montpelier,
Hartford City, Upland and the connecting toll lines.

The butchers and grocers of Columbus have en-
tered into an agreement to discontinue the use of

the Bell telephone at their places of business, at the

expiration of their contracts. The agreement carries

with it a contract to use the Citizens' telephone only.

The merchants contemplate similar concerted action.

The Electrical Investment company of Fort
Wayne, which lias been organized by Fort Wayne
capitalists for the purpose of building Independent
telephone lines in Indiana cities, has already con-
tracted to build exchanges at Muncie and Elwood,
work to begin as soon as franchises can be obtained.

The officers of the company are: President, W. E.
Mossman ; vice-president. Louis Fox; secretary,

George F. Firar; treasurer, George W. Pixlcy. The
incorporators include many well-known Indiana

one men, among whom arc George W. Beers,

W. J. Vcsey, S. M. Foster and E. F. Yarnelle. The
purpose of the organization is to aid local capittil

in the development of telephone plants which shall

r prices. The company is aiding in the

development of the new independent plants in South
i igs port, Muncie and Elwood. F.

Complicated Situation in Buffalo.
the telephone situation in Buffalo is becoming

complicated, the iork State telephone company
nas made a new proposition, ottering the city $25,000
in cash, $5,000 a year .for the hrsc hve years and
$10,000 a year thereafter, together with 75 tree
telephones lor city use and a schedule of raies for
business and residence telephones, giving unlimited
service and direct wire for Business instruments for
$48 a year ; two-party line, $38 ; three-party line, $34,
and tour-party line or more for $24. Residence
telephones are scheduled at $35 for unlimited service
and direct wire, $24 for two-party line, $20 for three-
party line and $10 for four-party line or more.
The York State company is hacked by Pennsyl-

vania and Chicago capital. Among tne incorporators
is Henry Shafer of Chicago, general manager of the
Stromberg-Carlson lelepnone Manufacturing com-
pany. The other incorporators are William U. Bar-
nard, Philadelphia; Richard G. Park, Westchester,
Pa. ; C. M. Clement, Sunbury, Pa. ; Edward Davis,
Philadelphia; E. M. Yarnall, Philadelphia, and Ward
R. Bliss, Chester, Pa.
The York State company has cut below the flat

rates offered by the other companies seeking a
franchise, the Frontier telephone company's rates
are $48 to $40 for business and $36 to $24 for resi-

dence instruments. The Buffalo 'telephone com-
pany's rates are $48 to $35 for business and $36 to
$18 for residence. The Home Telephone company's
rates are from $52 to $36 for business and $36 to

$24 for residence. The Independent Union Tele-
phone company wishes to charge for business tele-

phones $fco to $30 and from $30 to $16 for residence
instruments. The Western rv'ew York and the Em-
pire Telephone companies charge a five-cent rate for

both business and residence. 'Ihe Queen City Tele-
phone company's rates are $50 to $40 for business
and $36 to $24 for residence instruments. The
companies have offered to pay the city cash as fol-

lows : Frontier, $46,920; Buffalo, $42,056.56; Queen
City, $41,580; Home, $40,395; Independent Union,
$34,500.

Mr. Morse and the T. T. C. Company.
- In connection with the plans of Charles W. Morse,
who recently secured control of the Telephone, Tele-

graph and Cable company of America, a late report

from New York city is of interest. It is stated that

Mr. Morse has become the head of a telephone com-
pany with the right to operate in New York, New
Jersey, Connecticut, Massachusetts and Pennsylvania.

The total capital stock of the company is set down
as $23,650,000, which, it is said, will be increased

before the stock is offered in the market, so as to

purchase rights in the many companies in the sev-

eral states in which the company will operate. The
company is said to have strung many miles of wire

and is ready to begin business; but its relation to

the T. T. C. company is not made clear in the report.

At a meeting of the T. T. C. company in New
York city on October 14th the directorate of the

company was reduced from 21 to 13 members. All

but seven of the old board were retired and six

new directors were elected. The board is now com-
posed of Charles W. Morse, J. E. McDonald, R. R.

Moore, R. L. Edwards, J. T. Sproull and John T.

Morse, and the following-named old directors : James
M. Thomas, John D. Crimmins, Daniel O'Day,
Oakes Ames, General Samuel Thomas, Elverton R.

Chapman and Francis M. Jencks. The retiring di-

rectors included H. E. Gawtry, George Crocker,

W. J. Latta and Frank Tilford. It is stated that

work will be begun at once to complete the Inde-

pendent long-distance telephone line from New York
to Boston, the line to be operated by the Boston

and New York Telephone and Telegraph company.

mayor of Richmond. Va., has vetoed thi

Bell company's francln company, however.
majority in both the Board of Aldermen and

Common Council, and its franchise has virtually

Meeting of Bell Presidents.

Prominent Bell telephone men—presidents and

managers of companies—met in Chicago at the Audi-
torium Annex on Friday, October nth. It is as-

serted that the meeting was held with the sole pur-

pose of acquainting Mr. Frederick P. Fish, the new
president of the American Telephone and Telegraph

company, with the heads of the various Bell licensee

companies; but doubtless the situation in the Cen-
tral Union territory and other matters of impor-

tance were discussed. Among those present were

Frederick P. Fish, president of the American Tele-

phone and Telegraph company; John I. Sabin, pres-

ident of the Chicago Telephone company and the

( cntral Union Telephone company; President Yost
of the Nebraska Telephone company, President Burt

of the Missouri and Kansas Telephone company,

President Wallace of the Rocky Mountain Telephone
company, President Caldwell of the Cumberland
Telephone and- Telegraph company, J. J. Carty,

chief engineer of the New York Telephone company,

and A. S. Hibbard, general manager of the Chicago

Telephone company;
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Kellogg Telephone and Switchboard
Exhibit at the Pan-American

Exposition.

One of the most attractive and conveniently ar-

ranged booths at the Pan-American Exposition is

that of the Kellogg Switchboard and Supply com-
pany of Chicago in the Electricity building. The
display made by this company is very elaborate, and
its booths, illustrations of which are shown here-

with, clearly emphasize this statement. What must
still be more gratifying to the Kellogg company is

the fact that the excellence of its apparatus has
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display showcase which contains an interesting ex-
hibit of small telephone apparatus used in the con-
struction of switchboards and subscribers' outfits.

Several important pieces of this apparatus are
shown disassembled. A duplicate of this showcase
in the rear of the 12,000-line board contains a com-
plete line of samples of fine magnet wire, switch-

board and telephone cords, and switchboard cable,

all of wmch form a part of this company's product.

Supported on elaborate show boards conveniently
arranged in this space is shown a complete line of

subscribers' wall sets comprising over 36 different

types and finishes. These instruments are all con-

FIG. I. KELLOGG TELEPHONE AND SWITCHBOARD EXHIBIT AT THE PAN-AMERICAN EXPOSITION.— MAIN BOOTH.

been attested by the jury of awards in assigning
to the company a gold medal indicative of the high-
est award on "telephone systems and apparatus."

In order to exhibit to best advantage the systems
and apparatus manufactured by this company it

was found necessary to provide two booths. The
main booth, illustrated in Fig. I, is in Section R and
contains a general display of its different ap-

paratus, while the company's branch booth in Sec-
tion F (Fig. 2) is used to display and demonstrate
the practical working of subscribers' telephone ap-
paratus.

One of the first things to attract the attention of

a visitor upon entering the main booth is a single

section of the largest centralized-energy multiple

switchboard ever built. The ultimate capacity of

the complete switchboard is 12,000 subscribers' lines.

A board of this type fully equipped would require
about 40 of these sections. It is provided with line

lamp signals and double-lamp supervisory signals in

the cord circuits. One of the unique features of

this board is the simplicity of the spring jacks

nected to switchboards for demonstrating purposes.
A sound-proof booth located in the rear of the

space contains magneto and centralized-battery sub-
scribers' sets for testing the quality and strength of

transmission and comparison of systems.

Another switchboard shown which is particularly

interesting is a two-division centralized-battery

lamp-signal switchboard. With this type of switch-

FIG. 2. KELLOGG TELEPHONE AND SWITCHBOARD EX-

HIBIT AT THE PAN-AMERICAN EXPOSITION.

—

BRANCH BOOTH.

which arc provided with only two terminals and are

mounted 40 per strip on three-eighths-inch centers,

thus gradually reducing the area occupied by the

multiple jacks 011 the face of the section and making
the cabling so simple as to be easily wired and main-
tained. The cabinet is of a rich, solid mahogany and
is provided with a plate-glass panel in the end which
enables one to observe the complete arrangement
of the multiple cabling. The back of the cabinet is

provided with a [oiler curtain constructed so as to

make the hoard practically dust proof.

At the front of the open space is a plnte-glass

FIG. 3. KELLOGG TELEPHONE AND SWITCHBOARD EX-

HIBIT AT THE PAN-AMERICAN EXPOSITION.

—

POWER EQUIPMENT IN BASEMENT.

board the subscriber is provided with two push
buttons which enables him to make direct connec-
tion with either division of a two-division multiple
switchboard, thus making it possible to connect di-

rectly with the subscriber desired without the use

of trunk lines. This arrangement is applicable to

cases where it is desired to install a switchboard of

a greater capacity than it is possible to obtain with
a single multiple switchboard.
A combination centralized-battery and magneto

switchboard is also exhibited in this main floor

space. This board is intended for use in small towns
where it is desired to give the town subscribers the

advantage of the latest designs of telephone ap-

paratus and to make it possible to connect magneto
lines directly, such as loll lines and long farmers
lines, with the centralized-battery town subscribers.

The board has a capacity of 160 centralized-bat-

tery lines and 30 magneto lines. All of the central-

office apparatus necessary for operating an ex,

of this type, except the battery, is conveniently lo-

cated in the cabinet of the switchboard. Several

centralized-battery and magneto instruments are

connected to the board to show its operation.

A wall-type switchboard which is also shown
has a capacity of 20 magneto lines and is provided

with apparatus for four-party-linc selective signal-

ing. This particular type of switchboard is largely

used for connecting fanners' and toll lines, and its

construction is nearly as simple as the regular sub-

scribers' wall set, so that it requires no experience

to operate it.

Besides the instruments and apparatus described

above, the main exhibition space contains four ex-

press-type switchboards ranging from 50 to 200
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lines' capacity. These switchboards arc provided
with mechanically self-restoring drops and 1

substantial and convenient arrangement of cord
equipment. This type of l^oard represents the sim-
plest forms ot telephone exchange equipment
use in small towns where an efficient and rapid
means of intercommunication is de
At the rear of the main exhibition room y

I is an "exchange room" in whicl
a centralized-battery "major
ultimate capacity with a present 1

linc.s. All the apparatus necessary to make this a
complete working exchange is local

room or in the basement under the booth,
number of subscribers' instrument

located in Sections F and R arc
his board to show its operation.

The line cables enter the basement thi

lar underground clay conduit and term:t
main distributing frame in ;

heads a cable made up of rubber-covered wir
nects the lines directly with Kellogg
strips, which are provided with carbon-block light-
ning arresters and heat rods. These heat rods are
used as a protection from sneak currents and arc
extremely simple in construction and very uniform
in operation.

Jumper wire connects the line terminals on the
protector side of the main distributing frame to the
switchboard side from which cables are led to the
relay rack containing both the line and cut-off re-

lays. From this rack cables lead to the line side

of the intermediate distributing frame and from
the switchboard side of this latter frame other
cables lead to the answering jacks and lair-

the various sections of the switchboard located in

the "exchange room." The multiple cables also

FIG. 4. KELLOGG TELEPHONE AND SWITCHBOARD EX-

HIBIT AT THE PAN-AMERICAN EXPOSITION.

—

ROOF GARDEN OF MAIN BOOTH.

lead from this frame and run through the entire

length ot the switchboard.
Although all of the apparatus shown in connec-

tion wiin this model exenangt
what cramped tor lack 01 space, yet it is so ar-

ranged as to be practical 111 every way.
Ine arrangement of the switcuboard in the

change room ' is the same as that of an or. s

exchange, there are three sections ot ihr^

i

erators positions each, ihe two end - ueing
left blank, this gives each operator 140 lines

oi winch terminate in an answering jack with us
associated line lamp signal. 1 Ik

tains a complete equipment of 15 cord cirer.

each operator. These corJ
with ringing and listening keys and double-lamp
supervisory signals, there being one lamp

ich hall oi the cord circuit.

Each operator's position is provided with pilot

lamps which serve as a check or help 10 the

tors.

A rear view of this switchboard brings out a very
striking feature in connection with this

change. " thai is. us simplicity and the small amount
of cabling used in its construction. Pit -

the fact that it is operated on what is knov
the two-wire multiple system.

The storage batteries for supplying all direct cur-

rent for the exchange arc instal m lo-

cated in the rear of the basement, ["his room is

provided with ample ventilation an

sloping to a drain. Each battery cons
I ells, with F-" elements. 240-ampcre-hour'
capacity, this being sufficient for the present equip-

ment of the exchange. The elements an
in F-13 tanks. 4S0 ampere-hour c ii arc
large enough for the ultimate c.r le ex-

change. The discharge leads from the batten- lead

directly to the fuse board '.- e the

battery room. From the fuse board wires are led

to the individual cord circuits at each section of the

main switchboard.
The power switchboard v indling all
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heavy currents required in the exchange, such as

the currents for the charging and ringing ma-
chines, and the charging and discharging circuits of

the storage batteries, is located next to the wall of

the storage-battery room. It consists of two slate

panels mounted on an iron framework and is illus-

trated in Fig. 3.

A duplicate set of charging and ringing machines
(shown in Fig. 3) is used in connection with this

exchange as an extra precaution against breakdown
or the failure of current supplied from an outside

source. The machines are of the Holtzer-Cabot
type and of the following sizes : The two generators

provided- for charging the storage batteries from
no volts direct current are Holtzer-Cabot machines
with 1,850 watts output. . There are two ringing

machines of the Holtzer-Cabot one-fourth-horse-

power type; one runs from no volts direct and the

other from 10 cells of storage battery. These ring-

ing machines deliver 75 volts alternating and pulsat-

ing current from their secondary windings.
All the power winding in this model exchange is

of the most substantial character and is protected

by being drawn into Richmondt steel conduit.

The roof garden (Fig. 4). located over the ex-

"Ideal" Selective Lock-out Party-line
Telephone System.

The United States Electric Manufacturing com-
pany of Butler, Pa., incorporated under the laws of
New Jersey, with a capital stock of $500,000, has
purchased the patents of the Drake Telephone com-
pany, covering the Drake selector and battery cut-
out, and has made various improvements on the
system, on which patents are now pending. The
officers of the United States company are : Presi-
dent, J. W. Brown ; vice-president, M. A. Berkimer

;

treasurer, C. A. Bailey, and secretary, W. FI. Miller,

all prominent business men of Butler, and superin-
tendent, Fred E. Freers, formerly superintendent of
equipment of the Pittsburg and Allegheny Telephone
company.
At present the company proposes to manufacture

the Ideal selective lock-out, party-line system for ex-
change service, and the Ideal automatic exchange
system for farmers' lines, .hotels, factories, office

buildings, small towns, etc. This latter system needs
only a limited number of telephones, and, in fact is a

system adapted for any kind of service which can

be handled by an automatic exchange. The Ideal

(Fig. 1), which, when closed, immediately starts the
circuit-breaker. This steps all the selectors on the line,

and when the station desired is reached, as shown
by the dial and indicator on the telephone (Fig. 2),
the selector key is released and the party is called
by the usual method.
By hanging the receivers up on the line the line

battery is opened and the line relay drops back, thus
throwing the selector battery directly out on the line

and restoring it to normal condition. The selector
battery is opened automatically by the restoring se-

lector (Fig. 2), which is operated as follows: It

is stepped or revolved in unison with all the tele-

phone selectors. When not in use the insulated
point (I) rests on the spring (C), which opens se-

lector battery at that point. When a station is being
selected, the point (I) moves around and an elec-

trical contact is made between the disk (M) and
the spring (C). When in restoring the battery is

thrown out on the line, the disk (M) is restored to

its normal position, its motion being retarded by
the escapement (E) for the purpose of giving the

telephone selectors sufficient time to restore before
the battery is cut off.

The full selector circuit goes from the battery to

the middle spring on the line relay, and when the
relay is up the battery goes through the top spring

to the circuit-breaker and through it to the line,

where it is open until the selecting key is closed, to

•select a station. When the line relay is dropped by
hanging up the receiver the selector-battery circuit

then goes through the lower spring of the line relay

to the restoring selector, whence it goes out on the

line through the disk (M) and spring (C) (Fig. 2).

and- also through the coils of the restoring selector.

Fig. 1. Circuit Connections.

cnange room of the main exhibit, is reached by a

llight of winding stairs similar to those commonly
used in telephone exchanges. Suspended over this

garden from the girders of the building

is an elaborate double-faced electric sign nearly 22
long and about seven feet high, built by the

A. & W. Electric Sign company of Cleveland, Ohio.
Each letter of this sign is connected to a flasher

located in the basement of the booth, so that the

.in be Hashed in various combina-

In demonstrate the operation of the

and especially the transmission

and receiving qualities of the subscribers' instru-

:nd necessary to isolate a part of

the exhibit give more nearly the actual

condition of the subscriber with relation to the ex-
change. Thus the branch booth in Section ;

This spac
sound-proof teli

ng-distancc trans-

supplied with
centr; . magneto subscribers' instru-

ments which are by artincial line; to the

switch: the main exhibit,

architectural design and arr: :

d, and with the extensive
to make up .'! most

inter' me apparatus ever

e Operation.

ideal" selective lock-out party-line telephone systi

selective lock-out, party-line system can be applied
to any exchange board, and is especially adapted to

farmers' lines, as any number ot telephones, up to

35, can be operated on one line. It has the following
advantages over the ordinary party lines.

Only the subscriber called for is rung, as the
station is selected automatically, and the telephone
desired is the only one on the line. This does away
with having different signals for each station and
also the annoyance of ringing all subscribers when
calling any one. The system is also a lock-out, by
which all telephones are locked out but the one using
the line, which insures the user an absolutely private
conversation. Practically, the system enables the op-
erating company to give an independent service at

party-line rates.

The automatic exchange system is entirely auto-
matic, each subscriber connecting himself with any
other one desired. It is also a lock-out system. The
line circuit and the automatic device include the line

battery, selector battery, line relay, circuit-breaker,

and the restoring selector or battery cut-out, all bat-

teries being worked on open circuits, liy taking
the receiver off the hook (Fig, 1) a wipe contact is

made, grounding the tip of the line, which pulls up
the line relay. This closes the selector battery

through the circuit-breaker and also close, il,, t
.

]

.

phone circuit at the relay, which in turn holds the

line relay up after the wipe contact is broken. The
tor battery is now open at tie selecting key

Fir. 2. Selective Apparatus.

When this is done the circuit-breaker is not in the
circuit, which allows enough additional current to

restore the selectors to normal position.

In Fig. 3 is shown a view of the automatic device
for operating a line. The manufacturer announces
that the equipment will be ready in a very short

time to put on the market, as the factory is now
running and making the different parts.

Extensions in Texas.

The Independent telephone movement continues
to grow rapidly in Texas, and it is predicted that

il will be but a short time before almost every
county in the state will be covered by lines com-
pcting with the Bell interests. The charter of the

[ndianola Telephone and Telegraph company was
filed in the secretary of state's office at Austin,

Texas, recently. The company has a capital stock
of $500,000 and its incorporators are J. E. Boynton
and J. B. Earl of Waco, Texas; M. D. Shaw of

WapakoiiHa, Ohio; VV. H. Richie of Lima. Ohio;

J. S. Brailey of Wauseon, Ohio, and C. N. Haskell

of Ottawa, Ohio. The principal office of the com-
pany is to be at Sherman, Texas. The company pro-

po cs to build toll lines to connect the following

and cities: Sherman, Gainesville, Denton.

McKinney, Dallas, Fori Worth. Cleburne, Waxa-
hachie, Hillsboro, Waco, Belton, Georgetown, Aus-
tin. San Marcos, New Braumfels, San Antonio, Sc-
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guin, Gonzales, Cucro, HallcUsvillc, Lockhart, Bas
irop, LaGrange, Columbus, Wharton, Belleville,

Hempstead, Richmond, Houston and Galveston.

Several months ago the charter of the Lone Star

Telephone company, with a capita] stock of $500,000

and with practically the same men as mentioned
above as incorporators, filed its charter. It has buill

several toll lines covering pari of the route

outlined in the new company.

Independent Telephone Consolidation
in Eastern Pennsylvania.

On October isl at Allcntown, Pa., was effected

the consolidation of all the Independent telephone

companies of eastern Pennsylvania. It is believed

that this action is the start, of a formidable rival

ot the Bell system, as the merging of all the Inde-

pendent systems of the entire state of Pennsylvania

with those of New Jersey is expected to follow, and
connection will eventually be made with the pro-

posed system between New York and Boston. The

title of the combination effected to-day is the Con-
solidated Telephone company of Pennsylvania, and

the principal offices are to be in Allcntown. The
following-named gentlemen were chosen as officers:

President, Robert E. Wright of Allcntown; secre-

tary, Dr. T. II. Leidy of Reading, and treasurer,

C. M. W. Keck of Allcntown. The board of di-

rectors has not been chosen. The companies in-

cluded in the consolidation are as follows: Peo-

ple's Telephone company of Wilkesbarre, the An-
thracite Telephone company of Hazlelon, the Slate

Kent Telephone company of Slatington, the Lehigh

Telephone company of Allentown, the Schuylkill

Valley Telephone company of Schuylkill and Read-
ing, the Lackawanna Telephone and Telegraph

lines of Scranton, and the Inter-state Telephone

and Telegraph company. This latter company be-

gins at Scranton and extends through Pittston,

Carbondale, Wilkesbarre, Hazleton, Lehighton,

Mauch Chunk, Slatington, Allentown. Norristown,

and at Philadelphia connects with the Keystone
Telephone company, now erecting its plant in Phil-

adelphia. It has also a branch line from Nor-
ristown to Trenton, where it connects with the

Independent lines in New Jersey and New York.

The new company has a paid-up capital stock of

$4,000,000. The present issue of bonds is $2,500,000

and there are in the hands of the mortgage trustees

$,(.500,000 of bonds to be issued for the purchase

of additional plants and the extension of the system.

Negotiations arc being made for several more plants.

GENERAL TELEPHONE NEWS.
The City Council of Bowling Green, Ky., has or-

dered the two local telephone companies to place

their wires underground.

A net gain of 2.795 subscribers in September is

announced by the Erie Telegraph and Telephone

company. This makes a net gain since January 1st

of 13,599 subscribers.

George H. Brainard has been found guilty of

murder in the first degree and sentenced to life im-

prisonment for the killing of Mr. I. H. Farnham,
chief electrician of the New- England Telephone and

Telegraph company at Portland, Me., on April 24th.

The stockholders of the Central Union Telephone
company met on October 10th and approved of the

first step in the rehabilitation of the company's fi-

nances by reducing the capital stock issued to one-

half. The next step is the issuance of $3,481,500

more stock at par.

M. J. Carney, for many years general manager
of the Central Union Telephone company, has been

promoted to the office of second vice-president, in

which position, in addition to his duties as general

manager, he will take charge of many of the matters

now handled directly by the president.

A request addressed to all Chicago telephone sub-

scribers, drawn up by the Council judiciary commit-
tee, is to be sent out. It asks recipients to join in the

suit brought by the Illinois Manufacturers' associa-

tion to compel the Chicago Telephone company to

reduce its present rates in accordance with the terms

of its franchise.

A meeting of the underground or conduit line-

men of the Chicago Telephone company was held

mi October 13th for the purpose of considering a

strike in sympathy with the aerial linemen. It was

decided to remain at work, the telephone company
having announced that their wages would be raised

50 cents a day.

The Kentucky Telephone association recently held

a meeting at Owensboro, Ky., where papers were
read upon the subjects of long-distance and ex-

change service. The association elected the follow-

ing-named gentlemen as officers for the ensuing year:

President. R. V. Bishop; vice-president, II. K. Cole,

and secretary and treasurer. James Maret.

A comparative statemenl of the output of instru-

ments by the American Telephone and Telegraph
company for the month ended September roth gives

net output in toot as jj.chiO instruments, against

13,248 in 1000 and 36,625 in 1809. The fiscal year

up to dale shows a net output of 381,882 instru-

ments, as compared with 280,451 in 1000 and 343.510

in 1800. The total number of instruments out-

standing on September 20th was 2,334,698.

CORRESPONDENCE.
New York Notes.

York, October 15. -Among the problems re-

garding the equipment of the rapid-transit subway
to be -nulled by William B. Parsons, the chief engi-
neer, and the other representative! of the Rapid
Transit Commission and the Rapid Transit Subway

ructi iip.mv, who are now traveling in

Europe for the purpose of investigating the dif-

ferent underground systems of the foreign cities,

will be the question of lighting this city's new sub-
way. The subject of lighting is one of great im-
portance, considered in relation both to the effi-

ciency and popularity of the underground road, and
it is the purpose of the gentlemen who have this

matter in charge to install within the subway the
most efficient system obtainable. Although the use
of the four tracks will minimize danger in the
handling of the trains, there will always he a pos-
sibility of rear-end collisions unlcs;, the subway is

well lighted. It is well known that the light re-

flected from whitewashed walls is hard upon the
eyes, and it has been practically decided to paint
the walls of the subway with a "cold-water paint"
inued in blue or gray enough to modify it from a

dead white. The rows of incandescent lights with
which some railroad tunnels are lighted are con-
sidered inadequate. Although arc lights placed at

short intervals will give sufficient illumination, an-
other difficulty is here encountered. The brilliant

and concentrated light of an unprotected arc half
blinds the motormen wdto have to look straight at

it, and if protected by shades 30 or 40 per cent, of
the efficiency of the lamp is lost. Mr. Parsons pro-
poses to examine thoroughly the lighting systems
of the English and continental subways before choos-
ing a system for this city.

At a meeting of the Municipal Council held on
October 8th favorable action was taken in regard
to the granting of a franchise to the Union Railway
company to run tracks over the central bridge and
the viaduct, connecting the tracks of the Union
Railway company with those of the Metropolitan
Street Railway company. The proposed' extension
is to begin at the intersection of Jerome and Sedg-
wick avenues and extend along what was formerly
known as Ogden avenue, to Central avenue and Ma-
comb's Dam bridge, thence southerly over the

bridge to One-hundred-and-sixty-fifth street, and on
the Viaduct to Macomb's Dam road, and thence via

One-hundred-and-fifty-fifth street viaduct and Ma-
comb's Dam road to the terminus of the road at the
Eighth Avenue railway line between West One-
hundred-and-fifty-fourth and One - hundred - and-
fifty-fifth streets.

In the Brooklyn Rapid Transit company's state-

ment of operations for August which was recently
published is shown gross receipts of $1,139,610.80,

an increase of $77,806.52 over August of last year.

lite expenses (including taxes) of $760,082.79
showed an increase of $97,884.84. which left a net
decrease for the month of $20,078.32.

The Metropolitan Express company, which for

several weeks has been doing a parcel-express busi-

ness by means of special cars on the street-railroad

lines of Manhattan and the Bronx, now has stations

in Mount Vernon, Yonkers and New Rochelle, and
within a few weeks will open a number of additional

stations in Hastings, Irvington, Tarrytown, Kings-
bridge, Tremont, Mamaroneck and a number of other
places. The company now operates eight cars, but has
ordered 20 more, which will be 37 feet long and fitted

to connect with either the trolley or conduit systems.
They will also be equipped with storage batteries to

furnish power on the short branches running from
the main lines to the principal express stations. At
each station the company has wagons for use in

collecting and delivering goods. Most of these
wagons are drawn by horses, but. eventually it is

intended to use electric vehicles entirely.

The telegraph connections of the Madison avenue
office of the Postal Telegraph company were des-
troyed by fire last Sunday, thereby putting thai

branch out of service for some hours.

Sites have been purchased by the Manhattan Rail-

way company for two of its sub-stations, to lie used
in connection with the operation of the elevated
roads by electricity. One station will be located on
the north side of Thirty-fourth street. 100 feet west
.1 Second avenue, and the other will be on Fifty-

third street, 175 feet east of Ninth avenue.
Experts appointed under the McCarren act to in-

vesligate the condition of the Brooklyn bridge have
recommended radical changes for the relief of the

congestion of traffic, flu- building of two elevated

railroads and the raising of the trolley Hacks to

the present gallery floor of the bridge are among
the changes suggested.
the Rapid Transit Subway Construction company

has acquired part of the site for one of the sub-

stations of the underground railroad by purchasing
the property at 29 City Hall place. It is under-
stood that two adjoining- pieces >^i property in City
Hall place are under contract to the company and
will he acquired in a few days, the sub 5l

of which there will he eight in all. will he attractive

Structures about 50 feet in height, with an exl

of huff brick. M 1 i;

New England News.
Boston, October 12.—The fiscal year of the Mas-

sachusetts electric companies closed on September

iiown
to aggi ly $1,000,000 more than the annual

'The New England I

offering "-trie anion.

$500 to $600 each. Thi
hiclcs was $3,000. It is anticipated that the company
will pay $r per -hare more iii liquidati

f $3 ?o per -hare on the <;
I

'The Cambridge Electric Light compar
authorized to issue additional
lie 10 $50,000. The proceed cd in

building to the company's plant.

A. A. Reed hi a device by which he
'

he can convert the force of the
undershot '. and war

place it in Shirley Gut. which is ;

n.-nt of thi

he can obtain 2.000.000 horscp
throughout the state. The wheel will be
diameter and said to have a curp-
which keeps it revolving in one direction, it

of the direction of the tide. Mr. Reed
his device in Lynn Bav. where th

five miles per hour at its minimum.
The Edison Electric Illuminating compai

Boston has issued fiscal year i

June 30, IQOI. The report -nings
for the year of $1,273,989 and net earn;; -.

(

3, im reasi of $32,382 over the pre
On June 30th the company had conn,
incandescent lamps. 2,503 arc lamps and
horsepower in motors. The assets of the company
amounted to $6,286,487 and its capital stock
310.500. The extensions on the Atlantic avenue
property have been completed and the new installa-

tion has been in successful operation for several

months. The stockholders of the company held their

annual meeting on October 8th. and voted t

additional stock amounting to $750,000. The number
of directors was increased from nine to 12. and the
following were elected : C. W. Amory. Robert Ba-
con. E. Henrv Barnes. Walter C. Bavlies. Isaac T.
Burr, Everett W. Burdett. Henry B. Cabot. 1. Jef-
ferson Coolidge. Jr.. George Dexter. Charles I.

Edgar, Edward B. Maltby and C. Minot Weld.
Messrs. Maltby, Burr, Burdett and Barnes are new
members and are directors of the Boston Electric

Light company. George S. Silsbee has retired from
the board. The directors elected the following-
named officers : President. C. L. Edtrtr. vic<

dent. W. C. Baylies, and treasurer. H. B. Cabot.
The Electric Gas and Fuel comoany. organized

at Kitterv. Maine, has filed its certificate of organi-
zation with the Maine secretary of state. It has a can-

tal stock of $300,000. Horace Mitchell of Kit- r
president, and William H. Cowan of Boston i =

urer.

After a spirited debate, the Glouccst
aldermen granted three of the Boston and Northern
Street Railway company's petitions for double tracks

through portions of the city, the company to file a
bond of $10,000 as surety that it would firs

struct the Lanesville branch. The company
poses to build a power house at West Gloucester
that will cost $70,000.

The Massachusetts railroad commissioners have
issued the following certificates of operation : To
tlie Middleboro. Wareham and Buzzard's Bav S
Railway company for a new line between Tremont
Station and Wareham. Mass.: and to the Milford.
Holliston and Framingham Street Railway company
for a line between Cedar street. Milford. and Main
street. Hopkinton.

Philip L. Saltonstall, receiver of the N
Southern Street Railway company, has sold the

pany's property under foi A representative
of the Shawmut National Bank of Boston hid in the

rty for Sioo.ooo. The bank holds the first

mortgage bonds. The road is 18 m and runs
trom Norwood to Foxboro, Mass
The Massachusetts Railroad Commissioners have

authorized the Concord, Maynard ami IP
R ilway company to issue its original stock, amount-

O0, the proceeds to be used in building
and equipping the road. The Concord and CI

Si reel Railway company has also been author-

issue original stock amountin \ For the

Same pnrp.se. 'The Newton Street R.iilw.o.

pane has been granted pern; -mic five per
cent, bonds, running 20 years and amountil

$115,000, the proceeds to he used in fundi)

floating indebtedness. The commissioners havi

authorized the Middleboro. Wareham and
Ba> Street Railway compan) to issue fiv< per cent.

bonds, running 20 years and amounting
for the purpose of funding its

The Danbury and Golden's Bridge Stn
company •!' Connecticut and the Gold

Iway company of New York h.a

:ed under the name of the Danbury and Har-
lem Traction company. The com]
ing an electric road from Panbnr,
en's Bridge. N. Y. Tin ny has

elected the following-named officers

Henry Bernd of Danbury: \ hn R.

Hill of Danbury: secrctarv.

Salem. N. Y. : treasurer. Joseph v
5 Dan-

bury : executive committee. P

president Hill. Philip Simon of Danbury. *' Tark J.

Rrown of Danbury, and Edward \\ -

idence. The company has awarded
the construction of the power plant. B.
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Canadian Intelligence.

Toronto, Ont., October 12.—The courts will not in-

tervene to prevent the awarding of the Montreal

citv lighting contract to the Royal Electric company
for 1,200 arc lights for the city for five years from

January 1, 1903, the date of the termination of its

present contract, Justice Pagnuels having refused to

grant the petition for an injunction to restrain the

mayor from signing the contract, holding that the

awarding of the contract had been made under per-

fectly legal conditions.

The town of Rat Portage passed a by-law reduc-

ing the rates of the Electric Light company by 35

per cent., and the company has entered suit to upset

this by-law, and asks for injunction to restrain

the town from putting the law in force.

Montreal and Ottawa capitalists are seeking for

incorporation as the Canadian Power company, with

a capital of $25,000.

The town of Westmont, near Montreal, has

awarded the Lachine Hydraulic and Land company
a contract for five years, from December 1st next, for

lighting the town. The price is to be $90 an arc lamp
per annum, a reduction of $10 per lamp on the former

contract.

The payroll of the British Columbia Electric com-
pany approximated during the last year for wages
in Vancouver $110,000, in Victoria $85,000, and in

New Westminster $70,000 ; total, $255,000. The com-

pany has street railways and electric-light plants

and franchises in all three cities.

The poles for the electric lighting of the Lachine
Canal from Montreal to Lachine are now in position,

and the wires being strung, and as soon as the power
house at St. Paul is finished the canal will be lighted

110. The poles are 50 feet apart, and the locks will

all be opened bv motor power, thus saving time.

Sunday cars have been inaugurated on the Scar-

boro electric railway (now Toronto electric rail-

way), a 30-minute service from 10 a. m. to 10 p. m.
being given.

TheBelleville electric street railway was sold

hv auction on September 25th and purchased by
Mayor Graham for $6,750 for Toronto parties. The
road is two miles long.

The Royal Electric Light company is installing

a nlant for lighting the streets of Longueil, Que.

The Charlottetown Lisht and Power company pro-

poses to consolidate with the Full Electric company
and the Prince Edward Island Electric company.
In 1808 the Charlottetown Gas company was taken

over bv what was practically a new company, which
secured a charter for city lighting and running street

cars in the city : for the last two vears the two rival

electric companies have been cutting rates, and this,

with the cranting of the contract for street lighting

to the Full Electric company, has brought about the

change. In the new board of directors each of the

old companies will be represented. J. Morris Rob-
inson of St. John. N. P.. is president. L. L. Beer,

vice-pres'dent. and A. Ernest Ingo. secretary.

A svndicate is buying up the land for a canal 22

miles long, to connect with the Kaminitska River, and
divert the same so as to bring it to a point 3% miles

north of Port Arthur, where the syndicate will

construct a reservoir with an area of 1,500 acres, so

as to develop electrical power.
The Napanee Electric company h^s absorbed the

John R. Scott companv, which controlled the lighting

alon<r the Napanee River. Sir Richard Cartwrisrht.

the Dominion finance minister, now controls all the

gas and electric companies in the town.

The Lachine Rapids Hydraulic and Land company
is issuing a million and a half of new bonds at par

to the shareholders of the companv. Mr. Walbank.
the president, states that the money is for improve-
ments =>nd future contingencies.

The Consumers' Electric company of Otfawa_ has
deposited S5.000 as a guarantee that it will, within

one year, supply 10.000 incandescent lights in Ottawa
in accordance with the terms of its charter. J. W.
McRae. H. K. Egan and Alex Fraser of Ottawa are

interested in the company.
The Royal Electric company of Montreal has

awarded a contract for building a new sub-station in

that 1

The all-Canadian telegraph line to the Yukon is

finished and open for business. The tariff is $5 for

Ms and 27 cents a word thereafter. This rate

s from eastern Canada to Ashcroft, B. C, over

the Canadian Pacific lines, and thence over the gov-
ernment line to ( it v. The government's
share of the toll is $4 and the Canadian Pacific's

share. St.

The Demarara Electric company, in which a num-
arc financially interested, has

For the lighting of the city of

".V. I.

-r, manufacturers have ii

the Trent Valley Canal for the p
rical purposes. H.

At a public auction under a foreclosure sale, the
Wilmington (N. C.) street railway was sold to
Hugh MacRae & Co. of that city for $101,500. A
line from Wilmington to Wrightsville Beach, N. C,
has recently been secured by MacRae & Co. This
latter line is to be electrically equipped and operated
in conjunction with the Wilmington street railway.
Ladshaw & Ladshaw of Spartanburg, S. C, have

the contract for the construction of a waterpower
plant near Asheville, N. C, for electric transmission.
A cotton mill will be built and the power otherwise
utilized.

D. W. L. Robb of Providence. R. I., will complete
plans for "electrifying" the Wilmington and Sea-
coast railroad at Wilmington, N. C.
M. C. Buxbaum and others have secured a fran-

chise in Florence, Ala., for an electric-lighting plant

and street railway. Mr. Buxbaum is the representa-
tive of northern capitalists.

The Board of Aldermen of Lake Providence, La.,

has ordered an election to be held on November
1st on the question of issuing $20,000 of water and
light bonds.
The New Orleans and Carrollton Railroad, Light

and Power company has presented a request asking
that it be allowed to name new figures, probably
lower than present figures, for lighting the city.

This offer is made notwithstanding a plan for mu-
nicipal ownership on the part of the city. L.

Southern Developments.
2.—Work has been be-

ion of the electric railway be-

Gainesville, Ga. It is said

.•hen completed, the 1

I A. J. Warn<r i

•ee Vallev
ired the right-of-way through

Right-of-way
and condemnation pro-

From the Buckeye State.

Columbus, Ohio, October 12.—The Everett-Moore
syndicate has disposed of $3,000,000 of bonds of the

Detroit and Toledo Shore line and the proposed
line from Toledo to Kenton.
At a meeting of the 'board of directors of the

Cincinnati Traction company, held Friday, President
Hugh J. McGowan of Indianapolis resigned and
W. Kelsey Schoepf of Pittsburg was chosen to the

position, Mr. McGowan taking his place as chairman
of the executive committee. It is stated that this

action was taken because Mr. McGowan was kept so

closely confined by his duties in Indianapolis that

he could not give the traction company the personal

attention desired, and it is hoped the move will

induce the new president to remove to Cincinnati

permanently to look after matters.

It is claimed at Galion that the Pomeroy-Mandel-
baum syndicate has purchased the lines of the Ohio
Central Traction company and will make them 'a

portion of the proposed line from Cleveland to

Columbus. It is asserted that lines will be built

from Bucyrus to Upper Sandusky and from Galion

to Mansfield, by way of Crestline, the line to Crest-

line being almost completed now.
The Cincinnati Traction company is preparing to

change the Sycamore street cable line to a trolley

line. A permit to erect poles and string wires has

been asked.

Attorney Homer Morris of Cincinnati is said to

be promoting an electric road from Oxford, Butler

County, to Brighton, through New London and New
Baltimore. From Westwood to Brighton it is the

intention to run over the line of the Westwood steam
road, and from there to Fountain Square in Cin-
cinnati. It is claimed the road has a franchise.

The City Council of Springfield has passed an
ordinance requiring that the local street railway shall

equip its cars with fenders.

J. S. Sites has filed an application for a franchise

in Fairfield County from Lancaster west to the

county line for the Ohio Central Railway company,
which proposes to build a line from Lancaster to

Zanesville.

The Columbus, Newark, Zanesville and Wheel-
ing Electric Railway company of Newark was in-

corporated a few days ago, with a capital stock of

$150,000. The incorporators are J. M. Ickes, L. C.

Taylor, C. H. Geidel, W. O. Littick and J. S. Black.

The new company will include the Newark, Zanes-
ville and Coshocton Railway company and the Tay-
lor-Black interests. The proposed line will pass
through Franklin. Licking, Muskingum, Guernsey
and Belmont counties, with a branch running<north
from a point in Belmont County through Dresden,
Coshocton. Newcomerstown to Ulrichsville. The
company will also operate a telephone system along
its line.

The Elyria, Grafton and Southern Electric Rail-

way company has completed laying track from Ely-

ria to Grafton, arrd cars arc in operation from
Elyria to Laporte.
The Abbott Electric Manufacturing company of

Cleveland is said to be making arrangements to

to Warren
The Dayton and Northern Traction company has

opened its line from Dayton to Greenville. It pa e:

through some vcrv good territory.

It is said that Senator J. B. Foraker has sold his

interest in the Cincinnati. Newport and Covington
road For < 'purler of a million dollars. The pur

arc said to lie represented bv Richard Ernst.

O. M C.

no action will be taken in the matter for at least
a year.

The directors of the Muncie, Middletown and
Greenfield Traction company met at Anderson on
October 10th and ordered a survey of the line, the
right-of-way from terminus to terminus having been
secured. The directors of the company are W. H.
H. Woods of Muncie. Montgomery Marsh and G. W.
Duncan of Greenfield, W. L. Garriott of Warring-
ton, W. H. Keesling of Mechanicsburg and E. L.
Elliott and W. L. McCampbell of Middletown.
The Indiana Traction company has awarded to

R. J. Kirkpatrick of Anderson the contract for grad-
ing the proposed electric line from Kokomo to
Indianapolis, via Tipton and Noblesville. Mr. Kirk-
patrick has begun the work and a large, force of
men and teams will operate until the line is com-
pleted. A new survey is being made between No-
blesville and Indianapolis, with a view of shortening
the line at least four miles.
On October 7th Townsend, Reed & Co. of Chi-

cago filed a security trust bond in the sum of $to.-
000 with the officers of the Indianapolis. Shelbyville
and Southeastern Traction company for the build-
ing of the electric line from Indianapolis to Shelby-
ville. Ground has been purchased for a power
house, and the right-of-way secured. The financing
of the road is completed and work on the grading
and power house will begin at once.

Franchises were granted by the Wayne County
commissioners during the week to the Hamilton.
Eaton and Richmond Traction company, and to com-
panies proposing to build electric lines to Portland,
Winchester and Union City.

A 50-year franchise was granted to E. T. Baldwin
of_ Princeton, Jhrousdi Gibson County, for electric
railway, electric-light and power privileges. An
electric line to run from Princeton to Coals Springs
is proposed. F.

Information from Indiana.

Indianapol 14 The injunction suit to
' 1!)" letting of a contracl For lighting the

f [ndianapolis under reputed unfair specifica

d nil ' d, ile Board of Public
having re it inded .-'II a< 'I !i< .!<! 1 on

tract li 9 to run and tin attcmpl t" lei .1

regarded ai premature, 'there is

board of public works, bul ii is thought

Northwestern Notations.

Minneapolis, October 12.—The city of Tacoma,
Wash., will take bids for furnishing electric power
for operating the street lights of the city for a five
years' contract.

The village of Omro, Wis., has granted a fran-
chise for the proposed Oshkosh-Omro-Berlin Elec-
tric Railroad company, and it is understood that
construction will be started at once for the new
line between Oshkosh and Omro. The company is

to secure power from the Winnebago Traction com-
pany of Oshkosh. The Falk Manufacturing com-
pany of Milwaukee is understood to have the con-
tract for the construction of the line, and rails are
available for 8% miles of track.
The electric-railway company, promoted by Cleve-

land (Ohio) capitalists to run a line from Newton.
Iowa, to Des Moines, has applied to the council
of Des Moines for admission to that city. The
local street-railway company of Des Moines also
plans a line to Newton and other points and is mak-
ing a vigorous fight against granting the requested
franchise. The competition has induced the Des
Moines Street Railway company to hasten matters
and a right-of-way is being arranged for.

The Union Electric company of Dubuque, Iowa,
has ordered 12 new cars for its local service. They
will enable the company to give a seven and eight-
minute service to all parts of the city.

Judge John Porter of Eldora, Iowa, is interested
in the construction of an electric line from Des
Moines to Charles City, via Eldora. It is expected
that the line will be built from Des Moines to El-
dora by next fall. The line is to be connected
with the line being built from Waterloo to Denver,
Iowa. Ultimately it is predicted that a complete
line will be in operation from Des Moines to La
Crosse, Wis.
The Seattle Electric company of Seattle, Wash.,

proposes to extend a line to the new army post near
that city—Fort Lawton. The line will connect with
the present Ballard line at Interbay.
The council of Yankton, S. D., has contracted

with the General Electric company there to furnish
all-night street lighting.

Ed. Peters has assumed charge of the electric-
light plant at Cannon Falls, Minn., and will remodel
the plant throughout.

Little Falls, Minn., is considering propositions
for the establishment of an electric car line and a
competing electric-light plant. It is proposed to
develop waterpower available there, from which
power will be secured for trollev lines into the sur-
1 minding country. There is talk of the Westing
house company establishing a plant there to supply
its western trade.

The Oakcs Milling company of Oakes, N. 1).. plans
to install a complete electric-lighting plant in its
mill and In furnish the cky with light.

W. L. Miller, city engineer for Winona, Minn,
has resigned his position and will go to Helena,
Mont., to install a 30,000-horscpower electric-power
plant in the Missouri River for the Missouri River
Power company.
Two electric interurban lines arc projected to

connect Cedar Rapids with Iowa City and other
Iowa points. Franchises have been granted by the
city of Cedar Rapids.
The Douglas County Suburban Railway company

ha asked the county commissioners of Omaha for
:• franchise for an interurban line.

It is announced that the Twin City Rapid Transit
company has secured from Ihe Northern Pacific
Railroad companv its right-of-way between White
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Bear and Mahtomcdi, Minn. The Rapid Transit

pany will proceed to build a street-car line and

connect the two points before next summer. A
urvey has been made for the line and construction

materials ordered.

The .Montana Electric company of Butte, Mont.,

lias filed articles of incorporation, with a capital

itoi 1. "f $100,000.

The plant of the Electric and Power company of

Mount Vernon, Wash., lias been sold at receiver's

sale to M. G. Scoutcn. The new owner plans on

having it removed to another point.

George Haney of Manson, Iowa, who has just

been granted a new franchise for an electric-light

plant there, has let contracts for the erection of a

new power station.

The council of Grafton, N. D., has ordered a

new iso-horsepowcr Corliss engine for the electric-

light system. The Twin City Iron Works of Min-

neapolis will furnish it.

A. G. Hay of St. Louis is an applicant at Burling-

ton, Iowa, for an electric-light and railway franchise.

Capitalists from Spokane, Wash., have bought the

plant of the Wallace Manufacturing, Electric and

Water company of Wallace, Idaho.

The Illinois Central Railroad company has in-

stalled a lighting plant in its yards at Waterloo.

Iowa. The plant has 246 lights, including arc and

incandescent.
"

Notes from Old Mexico.

Austin, Texas, October 10.—The negotiations look-

ing to the consolidation of the street-railway lines

of Juarez, Mexico, and El Paso, Texas, are about

to be consummated.
C. F. Parraga, who was recently awarded the

contract by the Mexican government for the laying

of a submarine cable line from the port of Vera

Cruz, Mexico, to the ports of Frontera and Cam-
peche, Mexico, has gone to New York city to com-

plete arrangements for the immediate carrying out

of the project. The contract requires that he shali

have the line completed and ready for operation by

Aprii 2d. He is to receive $600,000 in gold when

the work is done and approved by the government,

the distance over which the cable will have to be

laid is 472 nautical miles, or about 850 kilometers.

The Safety Insulated Wire and Cable company of

New York city has been awarded the contract by

Mr. Parraga for furnishing the wire and laying

the cable.

A number of electric-light plants, including those

in the principal cities of Mexico, are contemplating

using Texas oil for fuel in their furnaces instead

of coal. The latter fuel is exceedingly high in

Mexico, and if the duty on oil is removed by the

government the new fuel will quickly come into

general use in that country.

Large shipments of electrical machinery for mines

are now going into the states of Guerrero and
Oaxaca in Southern Mexico, where there is won-
derful mining development in progress at present.

This machinery comes from the United States, Ger-

many, France and England, with the United States

and Germany the leading exporters. W. D. H.

WESTERN KLECTRICIAN

Among his many inventions was an improved elec-

tric motor.

Henry Si i resigned his position as su-

perintendent of the Newark and Granville street

railway at Newark. J. M. Loftus, Jr., of Wheeling,
\Y. \ a., succeeds him.

Charles Janish, chief engine* Hal-
skc of Bi 1 ii Germany, is in the United States in-

specting the electric and machine-tool shops, with

a view to purchasing goods.

H. C. Adams, Jr., of Pawtuckct, R. I., has re-

signed the secretaryship of the Phillips Insulated

Wire company and on November 1st will assume
the position of New York manager of the Peru
Electric Manufacturing company of Peru, Ind.

Homer Pinglc, former superintendent of the Ca-
nadian Pacific Railroad 1 clegraph company, and
prior to that manager of the Canada -Mutual Tele-
graph company, was found dead in his room 111

Toronto, Canada, as a result of escaping gas. Mr.
Pingle was about 50 years old and leaves a widow
to mourn his loss.

Elliott P. Gleason, the president and founder of

the E. P. Gleason .Manufacturing company of New
York city, died after a short illness at his home in

Brooklyn on September 20th, in his eighty-first year.
Air. Gleason was a well-known inventor and had
brought out many fittings and appliances adapted
for gas and electric lighting.

J. Lee Judson, for many years prominent in elec-

trical affairs in Rochester, N. Y., died in Rochester
on October 5th. When the Edison Electric com-
pany was organized Mr. Judson became one of the
board of directors and was soon after elected to the
presidency. In 1892 he was elected president of the

Rochester Gas and Electric company and retained
that office up to the time of his death. Mr. Judson
was also prominent in banking and financial circles.

He leaves a widow, one son and four daughters.

James Ferguson, formerly general superintendent
of the Municipal Electric Light company of Brook-
lyn, N. Y., and aftenvard superintendent of the Edi-
son Electric Illuminating company, has accepted the
position of general superintendent and consulting
engineer of the McRoy Clay Works, Brazil, lnd.
Mr. Ferguson has for years been identified with
the- electrical interests of Brooklyn in all lines of
construction and operation, and brings to his new
work an experience that will be valuable in the
manufacture of McRoy conduits.

Beyond the Rockies.

Salt Lake City, October 11.—The Pasadena (Cal.)

Electric Railway company has let the contract for

the short-cut bridge between Pasadena and Los An-
geles. The bridge will be 46 feet wide and no
teet long, accommodating a double track. The grad-

ing for the bridge will be begun at once, but the

material may not be in readiness for several weeks.

The Seattle (Wash.) Electric company has been

making large improvements in the Fremont-Ballard

line.

It is very probable that something will shortly

be done relative to the Boise Rapid Transit com-
pany's property at Boise, Idaho. Willard White,

who secured an option of the street railroad some
time ag:>, is now in the East, and has interested

eastern capitalists. It is understood that these cap-

italists, together with Mr. White, will shortly re-

turn, with a view to looking over the system, and. if

found satisfactory and arrangements can be made, a

strong company will develop it.

A party of engineers has been busy in the Seiver

Canyon, near Richfield. Utah, locating an electric

power plant. The conclusions arrived at and the

names of the parties who are backing the project

cannol be ascertained, but it seems to have been

decided to locate the plain mar the junction of Clear

Creek and the Seiver River, so that the power of

both streams may be utilized. The plant is to fur-

nish power and light to the mines and mills of

Kimberly, as well as 0. the towns of the Seiver

Valley.
'
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plants. Edmund A. Cummings, Charles E.
and Willis S. Hcrrick were the incorporators.

A large flywheel, 10 feet in diameter, wrecked
a part of the electric-light plant at

ccntly. The belt broke and the engine, which
I up to a high 1 the flywl.

hurst. The damage is estimated from $5'

J. G. Whitson, A. Ham-, 11. M. B. Pabst, .

Thompson and P. L. Benjamin have incorporated
the Hanford Light and Fuel company and the

and Electric company at San Fran-
cisco, Cal. Each company has a capital stock of
$50,000.

I. B. Hanna has resigned his position as secretary

of the Cleveland (Ohio) City Railroad company.

II, Loftus of Brazil. Ind., has been appointed chief

electrician of the Chicago and Eastern Illinois rail-

road, 10 succeed J. Hall, resigned.

E. O. Reed, formerly auditor of the Clover Leaf

railroad, has been appointed auditor of the Toledo
(Ohio) Railways and Light company.

John A. Schrader. a well-known inventor, died

in Cincinnati on October 9th at the age ot j6 years.

ELECTRIC LIGHTING.
An electric-light plant will soon be installed at

Atkinson, 111.

Franklintown, N. C, will soon install a municipal
electric-lighting plant.

Casey, 111., will install an electric-lighting system
with a capacity of, 50 arcs.

Caldwell, Ohio, has voted favorably on the issue
of $5,000 of electric-light bonds.

The Recdsville (Pa.) Electric Light company has
been incorporated, with a capital stock of $1,000.

It is reported that the town of Slater, Mo., con-
templates the installation of an electric-lighting plant.

The electric-lighting plant at Elmwood, 111., was
recently destroyed by fire. It will be rebuilt at

once.

An electric-light plant will soon be installed by
the Gate City Furniture company of Greensboro,
N. C.

At a recent special election, Norwood, Ohio, voted
to issue $50,000 of bonds for improving the electric-

light plant.

A charter has been granted to the Mt. Gretna
(Pa.) Light, Heat and Power company, with a capi-

talization of $5,000.

The Burnham Electric Light, Heat and Power
company has been incorporated at Lewistown, Pa.,

with a capital stock of $1,000.

The people of Wellington, Kan., will soon vote
on the question of issuing $15,000 of bonds for the

purpose of securing a municipal electric-light plant.

The Greensboro (N. C.) Electric Light and Gas
company is preparing plans for the installati

1 m\v plant for furnishing incandescent lights and
electric power.

Ground has been broken tor tin- power house of

the Indianola Electric. Heating ami Lighting com-
pany which will furnish the north side of Columbus,
Ohio, with heat and electric light.

E. E. Wade, to whom was granted the electric-

light, heal and power franchise for tils city of

Cripple Creek, Colo., is making arrangement
the construction of a power house

The Citizens' Electric Light and Power company
of St. Louis, Mo., is preparing to build

electric-lighting and power plant. I iny was
organized several years ago with J.uw.ooo capital

sti ck. Julius S. Walsh is prcsidi

The Oak Park (111.) Yaryan company has been

incorporated, with a capital stock of $.ioo.oeo. for the

purpose of opefating light, heat, power and other

ELECTRIC RAILWAYS.
An electric railway is projected betwe

ville and Princeton, Ind.

Preliminary steps are being taken for the
struction 01 an electric road to connect Grce:.:
Bernardstown and Northheid, Ma
A charier has been granted to the Cora

(Pa.; and Mcis.ee s Rocks street Railway
pany, witn a capital siock of $48,000.

A company recently organized in liloomsburg,
Pa., will Dund an electric railway between Berwick
and .\amicoke, Pa. Ihc line will 2 long.

the Maryland Railway company is promoting a
plan tor tne construction ot anotner elecinc-rauway
system in Baltimore, .no. A irancmsc nas occn
asKed for.

A franchise has been granted to Edward Ken-
nedy ana .A. L. Busii to puna an electric rauway
trom tne central portion o: Beaumont, lexas, to
the city limits on tile south.

The Lhrichsville, White City and Newcomers-
town Railway company nas been incorporated at
Lhrichsville, Ohio. C. W. W alKer, G. W. Keed
and others are the incorporators.

Franchises for the construction and operation oi
an electric railway from the village of JJundee to
the village of Bradford, N. Y., have been granted
in the towns of Starkey, Barnngton and Tyrone.

It is reported that the Chicago Great Western
Railway company contemplates tne installation of
electricity tor motive power on all us suourban
trains within a radius ot 30 miles oi it. Jraul,
Minn.

The Pensacola (Fla.) Electric aud Terminal
Railway company is considering the use of electric
motors upon the steam dummy line running to Fort
Barrancas. W . H. Northrop is president of the
company.

The Nashville (Tcnn.) Railway company recently
discharged 200 of its 250 employes because they
joined the Amalgamated Association of Street Rail-
way Employes. As a consequence the street-car
service of the city was brought almost to a stand-
still.

It is reported that Charles W. Morse of New-
York, who recently acquired a controlling interest
in the Telephone, telegraph and Cable Company of
America, has secured the control of the Rockland
(Me.), Thomaston and Camden Street Kadway com-
pany.

The Grand Rapids, Kalamazoo and South Haven
Traction company is reported to have secured the
capital for building an electric road from Grand
Rapids to South Haven, Mich., a distance of 104
miles, and bids for construction work have been ad-
vertised for.

The Worcester Traction company has been in-

corporated at Albany. N. Y., with a capitalization
i Jjoo.ooo. The company will operate a road from

Ossining to Pleasantville, Westchester County. ..

distance of five miles. Thomas F. Barrett and
'tliers are interested.

Allen 1.. McDermott has been appointed rec

for the City and Suburban
"i the companies comprising the Washing
fraction and Electric companies, which controls all

but one of the important street-railway lines in the
District of Columbia.

The Worcester (Mass.) Tract'. at a

special meeting recently voted to retire and .

19,600 shares oi its preferred stock, the company
recently sold its system to a syndicate, and
reported that it may retire its charter and interest

itself in the operation of street railways in a new
field.

The Railways Company General of Philadelphia
for the year ended June 30th shows a balance of

$30,331 after deduction of floating debt

ral expenses from an income accounl
stockholders of the company have unanin

voted a reduction in the capital stock from $1,500,000
to $1,200,000.

A statement recently issued by the Elgin
Aurora and Southern
the first nine months of loot a gross rcve:

504.01. The expenses ami taxes were $152,90442
the net

with $84.2-444. tor the corresponding period 01'

nine months' interest of
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five per cent., a surplus of $47,599-59 in I9°i was

shown, as against $16,774.44, in I9°0.

Traffic on the South Side elevated railroad of

Chicago for the first week in October showed a

decided increase over the corresponding week

of last year. The daily average number of pas-

sengers carried was 71,625 against 64,445, or a gain

of about II per cent. The Metropolitan West Side

elevated showed a gain of 13 per cent, over the

first week of October, igoo.

In a letter to the London Times on October 10th,

C. F. Pullman comments upon the inadequate facili-

ties for rapid transit in London. He urges that

some actual authority should be given control of all

the metropolitan highways and that then some man
should be found with energy enough to do for Lon-

don what Mr. Yerkes has done for Chicago. He
asserts that it is out of the question for Mr. Yerkes

to assume the task.

The Street Railway Commission of the Chicago

City Council will soon inspect an electric conduit-

railway system which is asserted to be as successful

as any now in operation. According to the inventor,

R E." Sherman, the cable conduits can be used for

the system. Efforts will be made to secure the loop

bounding the two blocks between Randolph and Mad-

ison streets. LaSalle street and Fifth avenue for the

purpose of giving the system a practical test.

The Las Vegas (N.'Mex.) Hot Springs Electric

Railway company has notified Territorial Secretary

J. W. Raynolds that it has amended its by-laws,

increasing the capital stock from $200,000 to $350,-

000 and its power to increase its bonded indebted-

ness from $200,000 to $350,000, owing to an addition

to its orginal plan of building an electric railway

from Las Vegas to Las Vegas Hot Springs, an

extension to the Trout Springs now being projected.

Arrangements have been made for putting on a

line of sleepers to run over the electric railway be-

tween Cincinnati and Columbus, Ohio, and it is

asserted that contracts for the cars have been let.

The route is over the Southern Ohio Traction com-

pany lines from Cincinnati to Dayton, thence over

the Dayton, Springfield and Urban to Springfield,

and over the London, Columbus and Springfield to

Columbus. The latter line is under construction but

will be finished soon.

AUTOMOBILES.
The Empire Motor Carriage company has been

incorporated in New York with a capital stock of

S250,ooo. The directors are Bradley S. Teale of

Oneida, George B. Gurley. Henry T. Clinton,

Thomas P. Payne and William A. Fitzpatnck of

New York city.

The Boston Auto Express company has chosen

the following-named officers: President, Hugh G.

Brow-n; treasurer, Erving P.- Morse; general man-

ager, Knight Neftel; directors, the officers, H. R.

Virgin and J. E. Fanning. The company has added

Cambridge and Somerville to its territory.

The Automobile Club of New England is to unite

with the Massachusetts Automobile Club. The com-

bined membership will be about IOQ. The terms of

the combine include annual dues of $50, the resig-

nation of present officers and the election of new
ones by the new club and the choice of a new name
by the combined club.

The race meet of the Rhode Island Automobile

Club, scheduled to be held at Narragansett Park.

Providence, on October 17th, had among the races on

the card one of five miles for electric automo-

biles of 12 horsepower or less, one of 10 miles for

all kinds of vehicles of more than 12 horsepower,

and a sweepstakes race of 10 miles for winners in

all other races, the latter being intended to brin'g

steam, gasoline and electric vehicles into competi-

tion. The prizes given are cups.

PUBLICATIONS.

The Electric Gas Lighting company of Boston.

calls attention, on a large mailing card, to its

.nnunciator, showing the cabinet as it appears

on the wall.

In a recent circular describing its telpherage sys-

the United Telpherage company of New York
, illustrated description of its new electric

itachment beneath a telpher.

The Joseph Dixon Crucible company of Jersey

I
ending out a pamphlet describing

n p; t< am, gas and

electric automobile'., and containing some interesting

from those who have used the:-/: preparations.

VI. of the twenty-first annual report

.logical Survey for tlv year t8gg

issued from the Government
Printing Office in two large volumes. The portion

to the mineral re

of David T. Day, chief of

The of Chicago have

r 'rider -

•he construction and installation of

lighting machines.

lamps and systems, and grain dryers. Copies may
be had from W. H. Merrill, Jr., secretary, 67 East
Twenty-first street, Chicago.

The Rumsey Electrical Manufacturers company of

Philadelphia is issuing a catalogue to the trade, which
lists such material as is in continual demand and of

approved value. The catalogue in its 171 pages il-

lustrates and gives prices concerning generators, mo-
tors, fans, transformers, lamps, switches, line mate-

rial, tools, heating and cooking apparatus, telephones,

nxtures and various other electrical supplies.

An artistic and instructive catalogue has recently

been issued by the Green Fuel Economizer company
of Matteawan, N. Y. As an introduction is given

a treatise on fuel economy, which is followed by a

general description of the construction, operation and
advantages of the Green economizer. Several illus-

trations of the apparatus and of different installa-

tions lend additional interest to the catalogue.

'this sum would suffice to pay 20 per cent, on a
capital stock of $40,000,000, at which the stock would
stand after restoration of the capital reduction of

SPACE TELEGRAPHY.
An agreement has been entered into by the Mar-

coni company and the Lloyds Shipping Agency
whereby the seaport stations of the agency are to be

equipped with wireless-telegraph apparatus.

It has been officially stated that the Cunard steam-

ship Umbria is now fully equipped with the Mar-
coni system of wireless telegraphy. The Lucania
and Campania have already been fitted and the sys-

tem will soon be introduced on the Etruria.

The Wireless Telegraph company of America was
incorporated in New Jersey on September 24th

This company will exploit the Freeman-de Forest-

Smythe system of wireless telegraphy, which was
described recently in the Western Electrician.

At a meeting of the council of the Board of Trade
of Montreal, Canada, which was held recently, Hon.
Mr. Tarte advised the council that preparations are

being made for the installation of the Marconi
wireless-telegraph system between Belle Isle and the

mainland, so as to avoid any interruption should the

submarine cables be broken by icebergs.

TELEGRAPH.
Notice has been received from Manila that the

last link of cable has been laid which allows tele-

graphic communication with the most southern is-

land of the Philippine group. Heretofore messages

had to be'earried across a space about the middle

of the group by boat.

Protest has been entered by Representative Corliss

of Michigan with President Roosevelt against the

granting of permission to any corporation or indi-

vidual to land a cable on the Hawaiian Islands, the

Philippine Islands or upon any other possessions

of the United States in the Pacific Ocean. It has

become definitely known, however, that the President

will submit the matter to Congress.

The Eastern Telegraph and . Cable company is

constructing a third cable, in Greece, extending from

Zante, via Patras and the Corinthian Gulf to Syria,

the object being to offer a more direct wire for

communication between Europe and India and Aus-
tralia. The two old cables will be devoted almost

exclusively to local needs, the volume of business

having greatly delayed rapid communication and

thereby justified the laying of the third.

The next International Telegraph Conference will

be held in London on February 10, 1902. The Tele-

graph Conference consists of delegates representing

till the countries of the world which control and op-

erate their own telegraph systems. The object of

the conference is to announce service regulations

for the efficient operation of international telegraphy.

The Conference now includes almost all the coun-

tries of the world, the only exceptions being China,

the United States and Canada.

The old tower of the Western Union Telegraph

company at Sandy Hook, owing to its long years

of service, has been torn down and a fine new
structure has been erected in its place. The new
tower is 50 feet high and 30 feet square at the base.

It is very substantially built, as it has to withstand

a terrific wind pressure, there being a clear sweep

of wind across this portion of Sandy Hook. The
lower part of the tower is furnished as a dwelling

for the Western Union employes whose duty it is

con tantly to watch at the top of the tower to sight

and report incoming vessels.

SOCIETIES AND SCHOOLS.
There were 520 students, including 140 freshmen,

-red at the Lawrence Scientific School of Har-

vard I al the beginning of the school year.

I In ; 35 more than were registered last year.

The thirty cvcnlh regular school year of the Mas-
-,

i
1 11 etts In t ii ni. hi Technology opened October

2d. The total number of students is the largest in ihc

, of 1 he Institute. The freshman class is also

that has yet 1 r 1
1

• n -1

MISCELLANEOUS.
Ground has been broken for a new machine shop

for the General Electric companv at Schenectady,
N. Y. The structure will be 503 feet long by 100
feet wide.

David Wark, a Philadelphia boy, was killed in a
peculiar manner on October 15th. He had been play-
ing football and the ball had lodged in the globe
of an arc lamp. The lamp was lowered and Wark
seized the ball and was instantly killed. The ball

had become wet in the grass and was charged with
electricity.

An attempt was made recently by a French aero-
naut to cross the Mediterranean in a balloon with a
view of testing the possibility of using balloons be-
tween France and Algeria in time of war. The bal-
loon was equipped with storage batteries which sup-
plied current for electric signal lamps and also to
an electric pump which was used to draw up sea
water for ballast whenever necessary by letting down
tubes into the sea. The attempt was a failure.

Advance sheets of the treasury department's Au-
gust export and import figures show a great falling

off in exports of copper during the month. The
exports in August, 1901, were 6,843 short tons
against 14,629 short tons in August, 1900, or a de-
crease of 54 per cent. The number of short tons
exported in the first eight months of 1901 was 67,-

678, as compared with 123,584 for the correspond-
ing period of 1900. The greatest falling off was in

shipments to European markets outside of Ger-
many, France or Great Britain.

In view of the possibility of the Swedish govern-
ment adopting electric power on its railroads, one
of the foremost engineers of Sweden has prepared
an estimate of power required to operate all the
railroads in that country, which comprise about

7,500 miles. He calculates the power at 32,000

horsepower, which he asserts could be procured
easily. It is his plan to erect 12 central stations of

3,000 horsepower each, located at different points

about the country. The cost would be 40,000,000

of Swedish crowns or about $11,000,000.

A series of experimental tests will be made in'

November by the British navy to decide on the

extension of the use of electricity on the war vessels

in place of steam. At the present time, the capstan,

steering engines, ventilating fans and derrick hoists

on .men-of-war are worked by steam power. The
new armoured cruiser Hogue now being completed
at Devonport is being equipped with electricity for

all the auxiliary gear as well as the gun and tor-

pedo armament. If the experiments prove success-

ful all the ships will be refitted, complete electrical

equipment being installed.

TRADE NEWS.
The United States Electric Clock company has

been incorporated at New York city, with a capital

stock of $500,000. The directors are William M.
Townsend, Joseph Delafield and Edward A. Siegel.

The Sprague Electric company of New York
city recently field its annual meeting and re-

elected the following-named officers for the ensuing

year : President, John Markle ; first vice-president,

Edward C. Piatt; second vice-president, Allan C.

Bakewell ; secretary and treasurer, Harry R. Swartz.

Sealed proposals will be received at the office of

the supervising architect, treasury department, Wash-
ington, D. C, until 2 p. m., October 28th, for the in-

stallation of a conduit and wiring system for the

United States Court House and Postoffice building at

Altoona, Pa. Copies of the specifications may be ob-

tained at the office of James Knox Taylor, super-

vising architect.

The annual report of the Helios Electrical com-
pany of Cologne, Germany, shows a loss of 4,900,000

marks. The capital is 20,000,000 marks. The Aktien

Gesellschaft fur Elecktricitats Anglagcn, which is

the financing company of the Helios Electrical

company, reports a deficit of 5,300,000^ marks, after

providing for a special reserve of 3,500,000 marks.

The capital of this organization is 16.000,000 marks.

James K. Pumpclly, the manager of the new
Western storage Battery company of Indianapolis,

was in Chicago this week. The new company is

closely allied with the National Vehicle company,
manufacturer of electric automobiles, but it is also

prepared to supply accumulators (o the general trade.

Mr. Pumpclly, who is an old hand at the storage-

battery business, says that trade prospects arc ex-

cellent.

BUSINESS.

ELECTRICAL SECURITIES.
|i ,

'

the General Electric company
irobably earn net profits, over maintenance "f

omcthing like $8,000,000 this year.

I
in Electric Appliance company of Chicago is

offering Adams-Bagnall 3%-ampere arc lamps for

all circuits to meet gas or gasoline competition.

The Hall Engine company of Erie, Pa., has re-

cently furnished engines for electric generator driv-

ing in the following-named concerns: Province-

town Electric Light company, Provincetown, Mass.

;

Omaha High School, Omaha, Neb.; Sweet Home
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Plantation, Assumption Parish, La.; New York In-

fant Asylum, New York city.

The Montauk Fire Detecting Wire company of

New York city has just completed a fine installation

if its wire in the Manhattan Theater at Thirty-

third street and Broadway, New York city.

Purchasers of electric linemen's construction tools

and other appliances used hy workmen in the huild-

iii(j of electric-light, telephone and telegraph lines

will be interested to learn that the Dickc Tool com-
pany of Downer's Grove, 111., has just received the

highest award given for tools of its class at the

ran-American Exposition. It will also be remem-
bered t hat the Dicke Tool company likewise earned

the highest award of a similar character that was
given at the Paris Exposition of iooo. The Dicke
Tool company presented at the Pan-American a

complete line of iis products, consisting of electric

linemen's construction tools. Special attenl

given to its large variety of lock-ferrule screw-
drivers, splicing clamps, climbers, ball and
bearing pay-out reels, which are bought in large

quantities by electric-supply houses, as well as large
telephone and telegraph corporations. The Dicke
Tool company is a large contractor for its class of
tools in this and other countries, and the bu
of the concern is constantly increasing. At the
present time it is making a great specialty of tools

particularly suitable to the need of Independent and
Bell telephone construction companies.

The Cutler-Hammer Manufacturing company of
Milwaukee, Wis., has found it necessary to increase
its manufacturing facilities, owing to the rapid
growth of its business, and has added a new build-

ing to its Milwaukee factory giving an additional
floor space of 8,000 square feet. This makes the

total space of this factory about 55,000 squar
all of which is devoted exclusively to the manufac-

and circuit breakers. The com-
pany's attention is entirely given to the manufac-
ture and development of these particular
it has no side lines.

Charles H. Bcsly & Co. of Chicago, III., i

that they made a carload shipment from
Bcloil (Wis.) factory to Chic
and Besly band machines in September, and expect
to make another carload shipment of these same
machines this month. These machin'
shipped to all parts of the United States and E

i orders arc being race
inn's parallel clamps. - and

Perfect! in <<il cups, as well as for their celebrated
Helmet oil. They consider the lookout for future
business very bright.

ILLUSTRATED ELECTRICAL PATENT RECORD.

683,924. Electric-elevator System. Ethelbert M.
Fraser, San Francisco, Cal., assignor to the Otis

Elevator company of New Jersey. Application

filed July 20, 1899.
This system co-npris»s two electric motors having their

fields connected in multiple severally and in series col-

lectively. Their armatures are also connected in multiole.

A car is operated by the motors in connection with a suit-

able brake and a motor starter. Means are provided for

electrically withdrawing th^ brake after the motors are

started. A controller is workable subsequently to the

starting of the motors and withdrawal of the brake. A
source of electrical energy and circuits for the motor
armatures, fields, starter, brake and controller are pro-

vided. The cirruit of the motor starter includes lamps
and a differential solenoid with a core carryine contact

disks respectively which are adapted to cut in the lamps
and close the ti-Kl and brake circuits.

NO. 683,952.

683,927. Trolley Switching Device. Frank W. Gar-
rett, Johnstown, Pa., assignor to the Lorain Steel

company of Pennsylvania. Application filed De-
cember 3, 1900.

A main track, a branch track or turnout, a main con-
ductor, a branch conductor and a connection between the
main and branch conductors arranged to permit angular
lateral movement of a troliey wheel are combined with a

car having a pivotal trolley base. A trolley pole and wheel
are carried by the base. Means under the control of the
motorman of the car are provided for effecting a limited
rotary movement of the base, whereby the wheel may be
caused to move from the main to the branch conductor.

683.936. Motor Construction. George H. Hill,

Glenridge, N. J., assignor to the Sprague Elec-

tric company, New York, N. Y. Application

filed August 5, 1901.

In this device a bolt supports the field magnet from the

yoke, the yoke being slotted and countersunk to receive

the bolt and bolt head.

£83,952. Telephone Transformer. Hans Liebreich,

Detroit, Mich., assignor to Frederick Rohncrt,
Detroit, Mich. Application filed November 30,

1900.

The device described is an apparatus for increasing
the efficiency of instruments for transmitting electrical

impulses, and comprises a coil having a primary and
secondary winding. A core is mounted therein and js

formed of comparatively thin leaves or plates which are
free to be drawn toward the poles of the coils. Means are
provided for passing a primary current through the primary
winding for vibranng the plates in conjunction with a

transmuting instrument. There are also means for con-
necting the secondary coil with a receiving instrument,
whereby the highly induced currents incited in the sec-
ondary coil by the vibration of the plates may reproduce
the electrical impulses at the receivers with great dis-

tinctness and strength. (See cut.)

£83,953. Telephone Transformer. Hans Liebreich,

Detroit, Mich., assignor to Frederick Rohncrt,
Detroit, Mich. Application filed November 30,

1900.

One or more coils have a primary and secondary wind-
ing. A core is located within the coil and secured therein
so as to be free to vibrate at its ends. Means are pro-
vided for connecting the coil with the transmitting line

and instruments.

683,954. Telephone Transformer. Hans Liebreich,

Detroit, Mich., assignor to Frederick Rohncrt,
Detroit, Mich. Application filed November 30,

1900.

A coll has a primary and secondary winding which is

adapted to be connected up with n telephone lioe. A con?
is provided for the coil. A compressed mass of finely

comminuted soft iron lills the core for producing induced
currents of high tension in the secondary winding of the
coil.

683,969. Telephone-exchange System. William E.
McCormick, Chicago, 111., assignor to the Strom-
berg- fjarl son Telephone Manufacturing com-
pany. Application filed December 6, 1899.

A number of telephone lines extend from subscribers'
stations to an exchange, a switch hook being provided at

Issued (United States Patent Office) October <?, /go/.

each of the subscribers' stations for supporting the tele-

phone receiver thereat. A line indicator is provided for
each telephone line. A signal relay is common to the
telephone lines and is normally in circuit with the line

indicators. A common battery is connected with the relay
and line indicators any of the switch hooks serving when
the receiver supoorted thereby is removed to include the
common battery in circuit with the relay and the line sig-

nal corresponding to the switch hook from which the re-
ceiver is removed whereby the relay and the line signal of
the calling line are simultaneously operated.

683,982. Incandescent-lamp Attachment. George D.
Pogue, St. Louis, Mo. Application filed April
29, 190 1.

The device described is a dimming attachment for elec-
tric lamps, and comprises an artificial resistance, a lamp
support and means operable by engagement of a lamp with
the support for cutting the resistance into the circuit of the
lamp. (See cut,)

684,007. Circuit Protector. Alfred Stromberg, Chi-
cago, 111. Application filed October 11, 1900.

Two circuit terminals are combined with a fuse stretched
between them A third terminal is arranged between the
first-mentioned terminals and adjacent to the fuse. A
spring holds the fuse close to the intermediate terminal
but at a slight distance therefrom.

684,014. Coin-actuated Medical Battery. Nelson M.
Watson, Detroit, Mich. Application filed Janu-
ary 28, 1901.

An electric circuit includes a source of electricity and
an electromagnet. A fixed handle is connected with one
terminal of the circuit, and a contact spring is connected
to the opposite terminal of the circuit. A rotary shaft
carries a movable handle. A movable coin chute is con-
nected with the movable handle and is adapted by its

movement to cause a coin to actuate the movable agent
and carry it into contact with the spring terminal. A rack
engages a pinion on the shaft and a spring is provided for
reiurning the shaft. An air cylinder and a piston on the
rack work in the cylinder.

C84.049. Plate-separating Device for Electrolytic

Tanks. Elmer G. Elliott and Valentine Kishner,
Perth Amboy, N. J. Application filed December
24, 1900.

Anode and carbode plates are suspended in the tank at

desired intervals. A movable support is provided within
the Unk, and projections of insulating material are carried
by the support. There are means for moving the support
and the projections and thereby inserting them between
the plates to separate the plates, and for withdrawing
them therefrom.

£84,083. Self-regulating System for Electric Light
and Power. Morris Moskowitz, Brooklyn, N. Y.,

assignor to James H. Young, trustee, Brooklyn,
N. Y. Application filed March 16, 1901.

A suitably magnet'zed exciter is provided for the field

coils of a generator. An electric motor actuates the exciter
and is supplied from a constant source. Means are pi o-

vided for varying the speed of the motor inversely to the
increase of armaiure current in the generator. (See cut.

)

(.84,090. Fuse Plug. Clarence D. Piatt, Bridgeport,
Conn., assignor to the Bryant Electric company,
Bridgeport, Conn. Application filed April 27,

1 901.

This device comprises an insulating cap and hollow
body in one piece. The hollow body is threaded t \-

ternally with a separable insulating piece carrying the
two terminals, one of which is a threaded ring to screw
on to the hollow body.

684,092. Terminal for Electric-lamp Glowers. Henry
N. Potter, Gottingen, Germany, assignor to

George Westinghousc. Pittsburg, Pa. Applica-
tion filed August 9, 1899.

See description on pags 253.

£84,093. Heater for Electric-lamp Glowers. Henry
N. Potter, Gottingen, Germany, assignor to

George Westinghousc, Pittsburg, Pa. Applica-
tion filed August 14, 1809.

See description on page 253.

684,094. Heater Cut-out for Electric Lamps. Henry
N. Potter, Pittsburg, Pa., assignor to George
Westinghouse, Pittsburg, Pa. Application filed

February 14, 1901.

Sea illustrated description on page

684,111. Telephone-exchange System. Charles E.

Scribner and James L. McQuarrie. Chicago, 111.,

assignors to the Western Electric company. Chi-

cago, 111. Application filed January 20, 1900.

A telephone line extends between a branch exchange
and a central oltic. und is combined wiih a grounded
source of current applied to one limb oT the lioe .it (bo
central office. A number of extension linos at the branch
exchange arc connected with the line conductor containing
a source of current. Abounded return is provided from
the extension lines to the source of current at the central
office. There is a bridge of the telephone-line circuit at

(hi.- branch exchange and a telephone in the bride*:. A
switch Is provided for closing the bridge, and an impe-
dance coil is placed between the extension lines and the
main-line circuit.

C84J14. Switch for Electric Conductors. Theo-
dore B. Shaffer, Westmoor, Pa., assignor of one-
half to John Mainwaring. Plymouth, Pa. Ap-
plication filed July 23, 1901.

The siding rib has the base wall of its groove on the
side opposite the main rib arranged approximately in the
plane of the lower edge of tbe main-line rib. The base
wall is extended beyond the inner extremity of tbe siding
rib and alongside tbe main-line lib.

684,122. Trolley. George H. Spafford, Baltimore,
Md. Application filed March 13, 1901.

A trolley-harp frame is provided at each side witb a
wire catcher. A trolley wheel is revolub'e within the
frame. A trolley wire reptacer is revoluble within the
frame between tbe wire-catcher and the trolley wheel.

£84,133. Electric Trolley Construction. Edward G.
Thomas. Cambridge, Mass. Application filed

April 18, 1901.

A trolley wire has one of its transverse dimensions
greater than tbe dimension at right angles thereto, and
has limited portions of its length turned circumferential!;
through substantially a right angle.

684,165. Method of Regulating Electric Circuits.

Malcolm H. Baker, New York, N. Y., assignor
to the Manhattan General Construction com-
pany of New York. Application filed Septem-
ber s, 1809.

This method of maintaining a constant current in an
alternating-current circuit including translating devices in
series and also including a reactance coil in series with
the translating devices, consists in opposing to tbe mag-
netic pull of the coil a mechanical force, and so correlat-
ing the mechanical force and tbe magnetic poll that tbe
choking effect of the coil will vary- automatically to com-
pensate for changes in the resistance of the circuit.

CS4J66. Regulating Device for Arc-lamp Circuits.

Malcolm II. Baker, New York, N. Y„ assignor
to the Manhattan General Construction com-
pany, New York, N. Y. Application filed March
12, 1900. Renewed March 9, 1901.

A regulating reactance coil has a moving part adapted
to vary the choking effect in the coil. A pivoted lever is

connected to tbe moving part, and a wpight in the form of
a roller is attached to the lever. The weight or roller is

adapted to move upon a guide or ira'-k having a "critical
curve" whereby the effect of tbe weight increases in the
same ratio as ine magnetic pull of tbe coil increases.

NO. CS

Regulating Device for Arc-lamp Circuits.

Malcolm II. Baker. New York. X. Y.. assignor

to the Manhattan General Construction
New York. X. Y. A Med March

21, iooo. Renewed March o. 1901.

A regulating reactance coil has a moving part which is

adapted to Increase the choking effect in the coil. A piv-

oted lever is connected to the moving part and also is

connected at its opposite end to a soitable counterweicht
through the medium of a flexible support attached to one
end to the \c\er .md at the other to a stationary point,

I
> j.n S Regulating Device tor Arc-lamp C

ilni H. Baker. Newark, X. .1. assignor to

the Manhattan ipany
>i" Xew York. X. Y. Application filed March
21, 1900. Renewed March 9. ioot.

A regulating reactance coil has a moving p»rt adapced
to increase the choking effect in th<- ied lever
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is connected to the moving part and also connected at its

opposite end to a divided counterweight.

684,169. Regulating Device for Arc-lamp Circuits.

Malcolm H. Baker, Newark, N. J., assignor to

Manhattan General Construction company of

New York. Application filed March 23, 1901.

A regulating reactance coil has a moving part which is

adapted to increase the choking effect in the coil. A float

is connected to the moving part and is adapted to dis-

place a liquid in increasing amounts per unit of movement
into the liquid the effect of the float corresponding to the

increasing magnetic pull of the reactance coil.

6S4,iS8. Brush Holder. James Burke, Berlin, Ger-

many. Application filed November 2, 1899.

This device is the combinaiion of a support, a brush
carrier and two pairs of parallel links connecting the car-

rier and the support, all of the links heing of substantially

equal length and each length being pivoted to the carrier

and the support. A spring is connected at one end to a

relatively fixed part and has its other end connected to

the carrier at a point intermediate the pairs of links,

whereby all pressure upon the carrier is exerted at a sinele
point intermediate the levers and the carrier is caused to

move quickly and evenly in parallelism.

NO. 684,315.

684,194. Signal for Telephone Trunk Lines. Henry
M. Crane, New York, N. Y., assignor to the

Western Electric company, Chicago, III. Ap-
plication filed February 25, 1901.

A telephone trunk line extends from an answering
switchboard to a irunkmg board, and means are provided
there for connecting the same to a subscriber's line. A
ringing signal is provided at the trunking board and there
are means controlled by connection with the trunk line at

the answering board for displaying the signal. Electro-
magnetic mechanism is controlled through the agency of
the telephone switch at the subscriber's station for ren-
dering the signal inert. Electromagnetic switching
mechdnism is controlled from the answering board for re-

establishing the original conditions and resetting the
signal.

cS4,202. Lock-out Device for Telephone Systems.
Alfred Durbin, McConnelsville, Ohio, assignor
to the United States Electric Manufacturing
company, Butler, Pa. Application filed Febru-
ary, 13, 1901.

This device comprises a bridging drop whh ccntacts be-
neatn in circuit with a receiver and transmitter. Means
are provided for reiainine the drop in a raised position
and there are means controlled by the movement of a
receiver support for temporarily and automatically estab-
lishing circuit through the drop-retaining device for
releasing the same. Means carried by the receiver sup-
port and insulated from the drop are provided for mech-
anically restoring the same to a raised position.

684.204. Reversible Galvanic Battery. Thomas A.
Edison, Llewellyn Park, N. J. Application filed

October 31, 1900.

See description on page 253.

684.205. Reversible Galyanic Battery. Thomas A.
Edison, Llewellyn Park, N. J. Application filed

June 20, 1901.

See description on page 253.

684,222. Terminal for Electric - lamp Glowers.
Frederick M. Goddard, Pittsburg, Pa., assignor
to George Westinghouse, Pittsburg, Pa. Ap-
plication filed July 20, 1899.

See description on page 253.

684,225. Electromedical Device. George Graybill,

York, Pa. Application filed March 6, 1901.

A Hqoid receiver has its side walls formed of a non-
conducting material and has a valved outlet. A con-
ductor of coil form is arranged within the receiver, and
extends from a point near the outlet to a building post
supported by the receiver.

684,229. Glower for Incandescent Lamps. Marshall
W. Hanks, Pittsburg, Pa., assignor to George
Westinghouse, Pittsburg, Pa. Application filed

March 24, 1899.

See description on page 253.

Glower Terminal for Electric Incandescent
Lamps. Marshall W. Hanks, Pittsburg, Pa.,

::rnor to George Westinghouse, Pittsburg, Pa.
iginal application filed April 22, 1899. Di-

vided and this application filed September 27,

Sec description on page

-. Electric Cable Hanger. George W. Hughes
Philadelphia, Pa. Application filed August 24,
1901.

. bent out upon
tb> ige tward and provided

in ilinemenl and is combined wi«)j a aua-
per. 9a J

rlion engaging the
ap<;7' ire« in the flane'; ;

. and having an upper hook portion
':nt to the suspension wire or cable,

I Apparatus for Body Wear. Jo-
Application

ned a belt, lospenders and
p and having eyelet bolt

zinc capsule and a flannel bag --.rbon
tobe aving er,d hook* and pin?., ringlets and

684,289. Signal for Telephone Switching Systems.
Frank R. McBerty, Evanston, 111., assignor to

the Western Electric company, Chicago, 111.

Application filed- January 26, 1899.

Each telephone line of a call-distributing system has a

terminal sorket and a signaling instrument in an annun-
ciator board and a terminal socket in each of several sec-
tions in a multiple board. A trunk line extends from the
annunciator board to each section of the switching board.
Multiple terminal plugs are provided for each of the trunk
lines at the annunciator board, whereby several distrib-
uting operators have access to the same trunk lines to

equitably distribute the calls to the switching operators.

684,291. Cathode Plate. William A. McCoy, Perth
Amboy, N. J. Application filed September 14,

1900.

This device has at the side and bottom edges recesses
filled with insulating material.

684,296. Electric Furnace. Walther Nernst, Got-
tingen, and Ludwig Glaser, Coburg, Germany.
Application filed July 6, 1900.

A working chamber is constructed with a dry electrolyte
to develop heat by the agenry of its resistance to the
electric current. Conductors are provided for supplying
the chambers with current and preheating means for ex-
citing it. The chamber, the conductors and preheating
means of intermediary conductors are composed of such
metallic oxides as manifest some electrical conductivity at

the ordinary temperature and are placed between the
chamber and the supply conductors in intimate contact
therewith.

684,303. Electric - telephone System. William E.
Pembleton, Wittenberg, Wis. Application filed

January 18, 1901.

The call-sigial devices are in circuit wiih induction
coils, electric resonators and talking-circuit conductors,
toeether with means for generating current sufficient to

cross the spark gaps of resonators in a closed calling
circuit.

684.315. Multiple-switchboard System. Charles E.
Scribner, Chicago, 111., assignor to- the Western
Electric company, Chicago, 111. Application filed

October 19, 1891.

Telephone lines extend from a substation and are com-
bined with jacks each having one contact piece connected
to one line and ihe other contact piece connected to the
other line. A high-resistance annunciator is included in a
connection between the two lines. A pair of connecting
plugs, each having two contact pieces, are adapted to make
contact with the two contacting pieces, respectively, of a
jack and a clearing-out annunciator of comparatively low
resistance which is connected in a branch between the
different contact pieces of the two plugs. A source of
current at the substation is adapted for the operation of
either the line annunciator or the clearing-out annunciator.
Means are provided for connecting the clearing-out annun-
ciator with the line circuit, whereby the low-resistance
clearing-out annunciator diverts the current from the line

annunciator to prevent the operation of the same. (See
cut.)

684.316. Multiple-switchboard System. Charles E.
Scribner, Chicago, III, assignor to the Western
Electric company, Chicago, 111. Application
filed February 11, 1892.

An operator's telephone is combined with a branch
through a rheotome adapted to cease making and break-
ing the circuit after an interval of time to ground. A
battery in a circuit is connected with a telephone line
and provider! with a ground connection and switching ap-
paratus, whereby the circuit through the rheotome, tele-

phone and battery may be closed, the rheotome being
adapted to interrupt the circuit and cause a buzz in the
telephone, but by its own action soon thereafter to become
quiescent.

684.317. Telephone-exchange Apparatus. Charles E.
Scribner, Chicago, 111., assignor to the Western
Electric company, Chicago, 111. Application
filed March 24, 1890. Renewed May 9, 1893.

A telepone line extends from the subscriber's station
thereof to the central office, and is combined with a socket
or connecting device for the line on the switchboard, a
source of alternating currents, and an individual annun-
ciator and retardation coil includt-d in the line between
the connecting device and the ground.

684,326. Vacuum Electrode for Therapeutic Pur-
poses. Reinhold H. Wappler, New York, N. Y.
Application filed March 5, 1901.

This device is composed of vitreous material containing
a vacuum and having a metal sleeve fitted over a part of
the electrode forming a handle.

684,332. Controller Handle. Edward A. Wildt,
Scranton, Pa., assignor of one-half to Frank
Silliman, Jr., Scranton, Pa. Application filed

February 27, 1901.

A stop mechanism for the handle comprises a fixed and
a movable member, and co-operating interlocking means
are provided on the fixed and movable members so dis-

posed relatively to each other that during the forward
movement of the handle the movable member must be ad-
vanced to permit one operation of the handle and re-

tracted to permit a succeeding operation thereof.

684.338. System of Electrical Distribution. Henry
J. Gille, St. Paul, Minn., assignor of one-half
to the General Incandescent Arc Light company,
New York, N. Y. Application filed November
15, 1900.

The following elements are combined in this system:
A number of sources of electrical energy, a series of bus-
bars of uniform potential, each connected to one pole of
one source of energy, a neutral bus-bar connected with
the remaining pole of each source of energy, one or more
three-wire translation circuits, the neutral conductor of
which is connected to the neutral bus-bar, means .for con-
necting the external conductors of the translation circuit

or circuit?, respectively with pa'rs of the bus-bars, trans-
lating devices arranged in multiple series in the transla-

tion circuit?, and translating devices arranged in multiple
ol the external conductors of ihc translation circuits.

684.339. Elcctropneumalic Action. John T. Austin,

Dctroil Mich. Application filed July 22, 1899.

Th*- patent do .cribed la for an action for musical instru-

ments and eoaslfll 0! a series of adjacent pneuma-ic
circuit-closers, a number of exhaust valves, pneumatic
' oDnection bptweeu circait-closers and valves, a scries of
electromagnets controlling sound-producing devices', and
electric circuits extending between the magnets and their

<-. ponding circuit closers.

684.340. Regulating Device for Arc-lamp Circuits.

'->,}m If. f'.akcr, New York, N. Y. f
assignor

to the Manhattan General Construction com-
pany, New York, N. Y. Original application
filed September 5, 1899. Divided and this ap-
plication filed March 21, 1900.
A regulating reactance device has operating parts whose

relative position determines the choking effect of the de-
vice. Magnetic means are provided for causing relative
movements of the parts, and there are mechanical means
for controlling such movements, these mechanical means
being adapted so to control the movements as to produce
definite predetermined choking effects.

684.341. Regulating Device for Arc-lamp Circuits
Malcolm H. Baker, New York, N. Y., assignor
to the Manhattan General Construction com-
pany, New York, N. Y. Application filed May
ir, 1900.

A regulating reactance device consists of a relatively
movable coil and core whose position with respect to each
other determines the choking effect of the coil when the
latter is included in an electric circuit. A spring is con-
nected with the movable part of the reactance device and
acts in opposition to the magnetic pull thereof. The force
of the spring is adjusted throughout its effective range of
operation so as to bring the moving part of the reactance
device to equilibrium at definite predetermined paints
representing definite choking effects corresponding to
anticipated changes of resistance in a circuit.

684.342. Regulating Device for Arc-lamp Circuits.
Malcolm H. Baker, New York, N. Y., assignor
to the Manhattan General Construction com-
pany, New York, N. Y. Application filed March
12, 1900. Renewed March 9, 1901.
A retulating reactance coil has a moving part which is

adapted to vary the choking effect in the coil. A flexible
cord or chain is connected to the movinu part and is also
connected at its opposite end to a suitable counterweight,
in combination wnh a pivoted lever to which the cord or
chain is connected. The lever is provided with a "crit-
ical curve" wheieby the effect of tbi weight corresponds
to the varying magnetic pull of the reactance coil. (See
cut.)

684,351. Electrotherapeutic Instrument. Albert W.
Courtney and John S. Mead, Buffalo, N. Y.; said
Mead assignor to said Courtney. Application
filed December 19, 1900.

This device comprises a band or clamp, a supporting
bar extending forwardly therefrom, and terminals or
binding pests connected with the clamp and the support-
ing bar.

684,366. Telephone-exchange Apparatus and Circuit.
Georg Grabe, Deutsch-Wilmersdorf, and Lipa
Polinkowsky, Berlin, Germany, assignors to Sie-
mens & Halske Aktiengesellschaft, Berlin, Ger-
many. Application filed May 25, 1901.

A sub-station circuit and an individual annunciator in-
cluded therein are combined with electromagnetic means
included in the circuit and arranged to prevent the actua-
tion of the annunciator. The electromagnetic means are
arranged to be actuated by a current of different character
from that which will actuate the annunciator. Means are
provided for supplying current to actuate the annunciator
and separate means for supplying current to actuate the
electromagnetic means.

£84,373. Trolley Guard. Roy Inglis and Eugene
Wilks, Jersey City, N. J. ; the New Jersey Title
Guarantee and Trust company, administrator
of said Inglis, deceased. Application filed Au-
gust 3, 1900.

Two guard levers are pivoted one at each side of the
trolley head by a compound pivot permitiing their ends to
swing about the periphery of the trolley and laterally or
away from the trolley Springs are connected to the
levers and the trolley head to return the levers to their
normal position.

684,376. Storage Battery. Levi W. Lombard, Bos-
ton, Mass. Application filed November 15, 1900.

A series of separately formed strips are united together
in the form of a plate. The strips have a number of fine
longitudinal corrugations. The spaces between the strips
are occupied by active material, the corrugations operating
to hold the active material in place and also give a max-
imum of surface.

NO. 684,342.

684,378. Electric Lamp. Henry N. Potter, Pitts-

burg, Pa., assignor to George Westinghouse,
Pittsburg, Pa. Application filed February 14,

1901.

An electromagnet has a freely movable armature which
serves to close the heater circuit by the action of gravity
thereon, whatever may be the angular position of the axis
of the lamp.

684,389. Oil Switch. Jonathan H. Vail, Philadel-
phia, Pa., assignor to the Stanley Electric com-
pany, Pittsfield, Mass. Application filed Decem-
ber 28, 1900.

A containing casing is formed as a cast chamber pro-
vided with an integral recessed outwardly extending bear-
ing lug adapted to extend into on opening formed in a
supporting panel. A rock shall is journaled in the bear-
ing lug, and is provided at its outer end with an operating
device or handle. A moving switch member is connected
to the inner end of ihe shaft, and there are terminals In

connection with which the switch member operates.

684,391. Porous Cup. Stephen de Ayola, New
York, N. Y., assignor of one-half to George E.

Fritz, New York, N. Y. Application filed May
r, Kjor.

I-'or a primary electric battery a zinc and carbon are
combined with an elastic cup which is provided with in-

ten tices or pores which will open and close as tension is

applied.
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Duke of York at Niagara Falls.

By Orrin E. Dunlap.

When the Duke and Duchess of Cornwall and York

and their distinguished party visited Canada they

tarried at Niagara-on-thc-Lake, Ont., over Sunday,

October 13th, and from that point, at the mouth of

the Niagara River, went up to view the Falls of

Niagara on Sunday afternoon. At Niagara-on-the-

Lakc they boarded the steamer Corona and were

taken up the Niagara River to Queenston.* At
Queenston the duke and duchess and their party

were met by Hon. W. Caryl Ely, president of the

Buffalo Railway company, and welcomed as his

guests while viewing Niagara. Mr. Ely escorted

them to his beautiful private car, which they boarded

and were soon in the enjoyment of the splendor

of the autumnal glories of the Niagara Gorge.

Mr. Ely pointed out the especially interesting fea-

tures of the wonderful river, and when they reached

the whirlpool-rapids elevator, Canadian side, all de-

scended to the water's edge, where they had a group

tined to be notable in the development of the Do-
minion.

The corner stone is four feet six inches by two
by two. The second stone laid is two by two
by three feet six inches, and the third stone

is one foot one by two by four, while the fourth

is one foot one by four by two. In the top of the

corner stone a recess a foot deep and a foot square

was cut, and when the remainder of the building

is erected the silver box will be placed in this recess

and covered by a marble slab. The wheel-pit ex-

cavation will be carried well toward completion ere

the power house is built. In the meantime the silver

box will remain carefully guarded in a safe. The
scene about the new wheel-pit is one of activity.

Many men and teams are at work, and quite a hole

has been excavated. In the accompanying illustra-

tion the corner stone is shown standing out promi-

nently on its concrete base.

Work has been commenced on the construction

of the tunnel, and about the shaft the excavated ma-
terial gives evidence of progress. This tunnel will

The Induction Motor.

Chicago Electrical association held its reg-
ular meeting on October 18th, with President R. F.

Schuchardt in the chair. The paper of the evening
was presented by William Hand Browne, Jr

i professor of electrical engineering at the

of Illinois, his subject being "The In-

duction Motor." Professor Brown treated his sub-
ject very thoroughly, starting with an account of
the history and principles entering into the con-
struction of an induction motor. His lecture was
illustrated by a large number of stcreopticon views.
Drawings were shown to illustrate the experiments
• ( Faraday and Barbage and Hcrschel, as well
as Arago's spinning disk and one of Tcsla's

first induction motors. The development of the in-

duction-motor principles was then followed through
Ferraris' motor of 1885 and the motors of C. E L.

Brown, up to the modern types. Several detailed
views were shown of the Westinghouse type C
motor and of the General Electric motors, and sev-

eral typical installations were pictured to show the
variety of conditions under which the induction
motor can be operated. Diagrams of auto-starters

and various curves of efficiencies were also ex-
hibited.

An interesting discussion was started by Pro-
fessor P. B. Woodworth, who stated that the in-

duction motor was ideal on account of its absence
of commutator, sparking and moving wire. The in-

The Royal Visitors, W. Caryl Ely and Others at the Whirlpool Rapids.

DUKE OF YORK AT NIAGARA FALLS.

picture taken by Mr. Charles A. Miller. In the

reproduction of the photograph herewith the Duke

of York is seen in the center, while immediately to

his right, with arms folded, is Hon. W. Caryl Ely.

the traction magnate. From the rapids Mr. Ely

escorted them to the Falls, where all enjoyed the

sublimity of the great waterfalls. Before the trip

ended, the Duke of York expressed to Mr. Ely his

enjoyment of the trolley ride, and later on sent him

an autograph picture of himself as further evidence

of his appreciation. Superintendent Rothery of the

Niagara Falls Park and River railway was also the

recipient of a similar favor from the duke.

Previous to the arrival of the Duke of York at

Niagara Falls it was projected to have him lay

the corner stone of the proposed fine new station of

the Canadian Niagara Power company, located on

the Canadian side at the Falls. However, the duke
ran up to the Falls on Sunday. October 13th, a day

on which he could not be asked to perform such a

ceremony. To meet the exigencies of the auspicious

occasion, he, however, turned the key in a silver

lx->x which is to be enclosed in the corner stone of

the power house in which Canada's greatest elec-

trical development is to take place. In the box were

placed coins, papers, lists of the officers of the Cana-

dian Niagara Power company and the names of the

commissioners of the Victoria Park, in which the

development is taking place. Had the visit of the

royal party been on a week day. the duke would
have felt greatly pleased to have acted at the laying

of the corner stone of an installation which is des-

be 2,200 feet long, and of larger section than the

tunnel on the New York side. The projected de-

velopment is 100,000 horsepower, and the first sec-

tion of the wheel-pit will be 250 feet long. The ap-

proximate depth will be about 200 feet. The excava-

tion will progress through rock very similar to that

found on the New York side. It is expected that

power from the new installation will be available in

the latter part of 1903.

The officers of the Canadian Niagara Power com-
pany are: President, William H. Beatty; vice-pres-

iuent and treasurer, William B. Rankine; assistant

secretary and assistant treasurer. W. Paxton Little

:

secretary, A. Monro Gricr: executive committee.

William B. Rankine. William H. Beatty and Wallace
Nesbitt.

Electrical Experts Needed in the Army.
In an appendix to Gen. John R. Brooke's report

of the Department of the East, United States Army,
for the last fiscal year, Lieutenant-colonel 1. P.

Story says that the army stands in great need of

officers and men qualified to operate the mining
defenses of harbors. Colonel Story says that all

officers employed on this work should have a thor-

ough understanding of both theoretical and practical

electricity. He thinks that a volunteer reserve must
be organized and officered by electrical engineers

who arc graduates of technical schools.

Corner Stone of Canadian Power Company's Station.

duction motor was destined to replace entirely the

shunt-wound, direct-current motor, but would not
lake the place of the series motor. Several of the

members and Professor Browne, who continued the

discussion, spoke of the relation of the induction

motor to direct-current motors and of the varicty

of uses of the former. Mention was made of the

high-speed railway tests with induction motors now-

being conducted near Berlin and of the ell

railway experiments vaguely announced to take place

in Michigan in the near future. The meeting was
attended by a large and representative gathering of
the younger electrical engineers of the

I.. J. Mittinger contemplates the construction of
an electric-light plant at Eufala. I. T.

Pittsburg Capital After St. Petersburg
Railways.

atches from St. Petersburg state that William
A. Hcydecker, representing Pittsburg capitalist

made a proposal (o the Municipal Council offering

to take over the entire surface-traction system of

Si Petersburg and to form a company under Rus-
sian law. with a capitalization of IOO.ooo.000 rubles,

or about $50,000,000. There are two compan;
crating in St. Petersburg at present, having -

mileage oi 69 miles, 65 miles being operated by
animal power and the remaining four mi!

steam. It is the intention of the prom
tend the lines to a total mileage of about

and operate the whole by ell

Murray A. Vcrner and H. Sellers McKee are

to be among the capitalists interested in the p-
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Electrical Engineering in Europe.

By Victor C. Alderson.
Dean of Armour Institute of Technology.

The American visitor in Europe who is bent upon

studying the status of electrical engineering educa-

tion finds much to admire. The theoretical aspects

of the more refined problems in electrical phenomena

are especially attractive to the speculative mind of

the German, for herein he finds full play for all the

intricacies of differential equations or vector analysis

which he can handle. Advanced mathematics is his

particular delight. Hence we find that in connection

with all the courses in electrical engineering that are

offered in any of the German technischen hoch-

schulen (or technical high schools, to use the Eng-

lish equivalent) advanced mathematics forms an im-

portant feature. In this respect European practice

is superior to the American. It would naturally be

so, not only because the German mind is more theo-

retical than the American, but because the students

attending these high-grade technical schools are con-

siderably older than the students of similar schools

in the United States.

The Technische Hochschule at Charlottenburg

(Berlin) is -the Mecca for army and naval officers

who desire to keep up with the latest developments

of the science; they touch elbows with the younger
men in truly democratic fashion. The equipment
at this school is not only complete, but is of an engi-

neering and commercial capacity, so that the instruc-

tion given partakes of genuine practice. The dy-

namo laboratory is noteworthy on account of the

large number of machines which it contains. Sie-

mens & Halske are especially well represented.

The laboratories for electrical measurements and
for experimental work are exceedingly numerous.
Contrary to American ideas of propriety, smoking
is permitted in the laboratories, and ash trays are

provided. Cleanliness is observed to a nicety, and
a system of petty fines is in vogue to assist the stu-

dents in their endeavor to be orderly and neat.

While the instruction given is of a high order and
the professors are always princes in the profession,

yet enthusiasm seems to be carefully avoided. The
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H. F. Weber of Zurich. W. C. RSntgen of Munich.

THREE DISTINGUISHED ELECTRICAL SAVANTS.

F. Kohlrausch of Berlin.

and numerous enough to excite admiration. There

are also excellent laboratories for electrical measure-

ments.

Munich has gained a great reputation by the high

character and thoroughness of its general engineer-

ing work. The laboratories for pure physics are

more extensive and better equipped than those at

Hanover or Berlin, but the work of applied physics,

electricity particularly, is not so extensive as one

would expect. However, this delay in application

is being remedied, since the Germans are not slow

in discerning their own faults. For many years

Munich, above all other German technische hoch-

schulen, has attracted the Russians, who have out-

numbered all other foreigners in attendance. The
school has been so crowded that even the hallways

have been used for electrical laboratories. So bad
did this congestion become that the German students

petitioned the faculty to adopt stringent rules against

foreign students. The petition was granted, much
to the delight of the Germans, who, as was said,

DYNAMO LABORATORY OF THE POLYTECHNIKUM AT ZURICH.

ordinary student may learn or not, as he chooses.

If he pleases to waste his time and money, nobody
seems to care; least of all, the professor. If a stu-

dent falls by the wayside, no tears arc shed; the

ion moves on without him. This is particu-

larly noticeable to the American visitor, for it is

in such sharp contrast to our own methods, where
the individual development of the student is a matter

of deep concern to his instructors.

The advantages of the Technische Hochschule
-it Hanover are hardly less pronounced than those

•rlottenburg, but the atmosphere of the school

Charlottenburg has attracted

many foreign students that restrictive measures have
recent:. The general effect of this

influx of foreigners has been to give it a pro-
nounced cosmopolitan character. At Hanover, how-
ever, the foreigner is scarcely to be found. The at-

mosphere is purely German. The equipment 01

single, two and and motors
from the Siemens & Hali and from Schtik-

art & I -emberg are all of commercial size,

were tired of educating their industrial rivals. Not
the least of the attractive features of the school is

the statue of Ohm, located in front of the main
building. Like John Harvard, in the well-known
statue in front of Memorial Hall, at Harvard Uni-
versity, the great physicist is represented seated in

a large arm chair.

The study of electrical engineering at the Darm-
stadt and Carlsruhe Technische Hochschulen has

received a great impetus by the erection of new
buildings and the installation of new equipments
within the last half-dozen years. The Darmstadt
building was specially designed for the work of

electrical engineering, and is a model of its kind.

The first cost of the building and equipment was
nearly $12.1,000. Darmstadt, however, must divide

;'li Carlsruhe, for two years ago the latter

completed a fine new building to be devoted ex-

ely to electrical engineering. On this building
and equipment the govcrnmenl expended $120,000.

idering the full import of these expenditures,
it must be remembered that the cities of Darmstadt

and Carlsruhe are comparatively small, that the

schools nave other expensive departments to support,

that the lower grades of technical instruction are

also maintained at a high state of efficiency, and
that all the German states are active competitors

in the field of technical education. Each state seems
to be determined to outshine every other. This
competition has become so sharp that, speaking gen-
erally, the technische hochschulen are to-day better

equipped for their special work than the German

ELECTRICAL BUILDING OF POLYTECHNIKUM AT ZURICH.

universities are for theirs; they are housed in build-

ings that are newer, more imposing, more beautiful

architecturally, than are the universities ; finally,

money is spent upon them almost lavishly and they

hold a high place in the estimation of the people.

That much of Germany's industrial success of the

last quarter century is due to her fostering care of

technical education is admitted lby all careful ob-

servers. One needs only to wander through the

historically interesting but mediaeval universities

and then through the magnificently equipped tech-

nische hochschulen to recognize that modern Ger-
many is represented not by her universities, but by
her technical schools, and that the greatest work
done in these schools is in the line of electrical

engineering.

When, all credit is given to Germany for her
magnificent technical schools, we must still grant

that in the delightful city of Zurich, in the little re-

public of Switzerland, there stands perhaps the great-

est school for electrical engineering in all Europe.
The Swiss are modest, and do not loudly proclaim

their superiority, but they are far-sighted in their

policies. Forced by the nature of their country to

hard work, and extreme frugality, they early saw
that they must bring to their aid all the art and
skill that comes from a knowledge of science and its

applications. From their commonsense point of

view, they saw that technical education must be the

ELECTROTECHNICAL INSTITUTE AT CARLSRUHE.
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foundation of their prosperity. Acting on this

thought, tin' Swiss have provided instruction in

cverj needed art and craft, so that many industrial

centers have been buill up, like wood carving at

Brienz, watch-making at Geneva, and lace making

,, si 1 lallen, I Iver and above this class of technical

training stands the Federal Polytechnikum at Zurich,

which gives the highest grade of engineering in-

struction. The opportunities offered here in elec-

trical engineering surpass anything to be found any

where else in Europe. The building in which this

work is now being done was erected under the

direction of Professor II. F. Weber, the bead of

Ibis department. The Swiss government allowed
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on November 1st, when J. S. Wray, electrical engi-

neer of the I Imago Telephone company, will give

a papei on "The Storage Battery in Telephone
Work."

Operating Turntables by Power.'

The operation of turntables by other than hand
powi r has, up to within a few years, been unknown,

ept, possibly, in certain cases where steam was
used. The question of obtaining suitable power to

facilitate the turning of locomotives by some motive

power was brought to the front by the decided

increase in the weight of locomotives during the last

few years. The weight of locomotives on some of

the railroads to-day is such that they cannot be
economically turned by
hand, not only on account
of requiring too many men
to do the work, but the

question ot turning of lo-

comotives at junctions and
busy terminal points

quickly is a vital factor in

considering the question as

to what power to adopt to

turn locomotives and other
rolling stock, both promptly
and economically.
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applied through a gear working in a circular rack
around the drum, this table, we understand, is giv-

ing very good satisfaction.

I he equipment of tables driven by steam power
,
generally, of an upright boiler and engine

incd, h<catcd over the circular rail, and opposite

and at right angles to the center of the turntable,
• on a frame connected with arms extending
table girders. The movement of the table

can be obtained either by means of a friction wheel
circular rail, or by means of a circular rack

along the circular rail; the former is no doubt the

economical.
The general construction of the apparatus in tables

driven by gasoline engines is the same as th.v

on tables driven by electric power, except that, in-

stead of using an electric motor, a gasoline engine

is used. The engine is mounted on a wrought-iron

or steel triangular frame. This frame is hinged at

two points to the girders of the turntable, and sup-

ported at one point by a friction wheel on the cir-

cular rail. The engine is provided with the neces-
sary friction clutches, speed regulators and foot

brake. The whole is housed for the protection of

the apparatus, as well as the operator. Under the

supporting frame a reservoir is provided containing

the fuel used by the engine, and a silencer to reduce

the noise. A water tank is located in one corner

DYNAMO ROOM AT CARLSRUHE.

him practically unlimited means, and the results

justify the confidence placed in him. A casual ob-

server sees only mosaic floors, marble pillars, stone

stairways and a general effect of permanence; but

closer inspection reveals the fact that every detail

which can enhance the value of the instruction has

been thought out so carefully that the whole is a

marvel of perfection. The dynamo laboratory is on

the ground floor, with ample space for work,, abun-

dantly lighted from above, and equipped with every

type of machine needed for the purpose of instruc-

tion or research. The remaining laboratories are

legion, being equipped so completely, not only for

instruction, but also for individual research, that

one is lost in amazement. To do full justice to this

department would require a special article. While

the laboratory side of instruction is thus well pro-

P0LYTECHN1KUM AT MUNICH AND STATUE OF OHM.

Your committee has addressed a schedule of ques-

tions on the subject in hand to all the members
of the association; 41 members replied, and out of

these only four have turntables equipped with power.

The committee has also addressed a few parties not

members of the association, and have obtained some
valuable information from them.

In tables driven by electric power the electric mo-
tor through which the power is transmitted is gen-

erally mounted on a cast-iron, wrought-iron or steel

frame, properly geared to a friction wheel which

runs on the circular rail of the turntable; this part

of the apparatus is commonly called "donkey." It

is attached by a pin joint to one end of the turn-

of the house. The water is used to prevent the

engine from running hot.

In the opinion of your committee no specific ap-
paratus can be recommended for any location of

turntable. The kind of power and apparatus re-

quired or desirable depends upon the location of

the turntable with reference to electric or other
power plants.

If electric power can readily be obtained from
the railroad company's plant or from outside parties,

electricity should be employed, as it requires least

machinery, and is economically maintained. Where
special engine and electric generator would have to

be provided, a steam or gasoline apparatus will, no

ELECTRICAL AND CHEMICAL INSTITUTES AT

vided for, the theoretical aspect is by no means neg-

lected and students gel a thorough- training in all

phases of electrical engineering, h the practical suc-

cess of its students is a proper standard for judging

a school, Zurich must stand in the front rank, for

she lias more of her graduates holding positions of

greal responsmility than any other school in Europe.

DARMSTADT. DYNAMO LABORATORY AT DARMSTADT.

Chicago Electrical Association.

At the business meeting of the Chicago Electrical

association, which followed the reading of Pro-

fessor Browne's paper on "lhe Induction Motor
,,„ (vi, u, iSil,. several amendments to the con-

stitution of the association were adopted. These

amendments create a junior membership for regu-

larly enrolled students ill electrical engineering, with

smaller dues, establish an honorary membership and

make several minor changes as regards an executive

committee and details concerning the government

of the association. Four new members were elected.

The next meeting of the association will be held

table in such a way that the friction wheel runs con-

centric to the table on the circular rail, The current

wires are either brought to the motor by way of

an overhead switch or by means of contact rings

—

one ring fastened to the center bearing, the other

to the center cross-girders of the table. The doi

and motor arc usually covered by a small bouse for

the use of the operator. The current is controlled

by a regular street-car controller. Generally the

power apparatus is provided with an appropriate

brake to stop the table at a given point. In some
cases sand boxes are provided in the operator's

house to sand the circular rail to prevent slipping

of friction wheel.

The electrically driven turntable of the Eric rail-

road at Jersey City. N. J., differs from the above-

described apparatus materially. This table is pro-

vide.! with a regular drum and conical wheels simi-

lar to a drawbridge. The power of the motor is

I. Abstract of report of a committee of the Association of

Railway Superintendents of Bridges ami Buildings, presented at

Atlanta. Gn.. October 16. toot. The committee was composed of

F. E. Scball, J. E. Greincr and Onward Bales.

doubt, be more economical and preferable, on ...

of the tirst cost of installing the plant, as well as the

additional help required to run the engine and gen-

erator.

In considering the feasibility of drawing the elec-

tric current from an existing railroad plant or a

city electric plant, attention should be given

whether a suitable current is available at all times,

including nights and Sundays. In a railroad plant

lhe introduction of the electric-turntable .'

should not be the only cause of requiring help in

the engine room and boiler house to be on hand
nights and Sundays; in such case it will not prove
economical to use electricity. It will also •

desirable to have to run a large centra! .

chine m'slits and Sundays on account of the turn-
tables. In other words, there should be a small dy-
namo at the central plant for use nights. Sundays,
holidays and when shops arc idle.

The gasoline engine, where electric power cannot
be readily obtained. e\, iblishing a special

plant, is no doubt the most economical. It consumes
fuel only when operated, requires less attention than
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a steam plant, and is generally more adapted for

work of this character.

In cities the use of steam power generally neces-

sitates employing a licensed engineer. Further, the

supplying of the coal and the removal of ashes all

add to the cost and trouble.

The first cost of electric apparatus, 10-horsepower
motor, controller, donkey, wiring, contact rings, con-

nections of donkey to turntable, operator's house,

etc., complete, is about $1,400; the cost of a steam
engine and generator will be about $1,700 additional,

if a special or additional plant would have to be

installed, making the totSl cost for an electric motor,

including engine and generator, $3,100.

The first cost of a gasoline-engine apparatus com-
plete, including gasoline and water reservoirs and
operator's house, is about $1,000.

The first cost of a steam-engine plant complete, is

about $1,250.

The cost of operating the various machines per

day of 24 hours, based on turning 250 engines, is

about as follows : Electric apparatus, without spe-

cial engine and generator, $3.92; electric apparatus

with special engine and generator, $7.25 ; steam-en-

gine apparatus, $4.40; gasoline-engine apparatus,

$3-95.

The economy of operating turntables by power
depends on the weight of and the number of loco-

motives to be turned in a given time. On railroads

where only light locomotives are required to be
turned on a certain turntable, hand power will, no
doubt, prove satisfactory and economical.

On some of the eastern railroads locomotives
weighing 175 net tons, including tender, are operated

;

such locomotives cannot, according to actual expe-
rience, be turned economically by hand, especially

in the winter time.

The following example will show what a power is

FIG. I. REGULATING DEVICES FOR SERIES ALTERNATING-
CURRENT CIRCUITS.

required to turn one of the above-mentioned 175-

ton locomotives

:

Assume the length of turntable 75 feet, the center

pivot 10 inches in diameter, weight of turntable,

including floor and rails, 100,000 pounds. We have
for the total load on center pivot 175 net tons, or

350,000 pounds, plus 100,000 pounds, or a total of 450,-

000 pounds ; the area of the steel pivot is 78.54 square
inches, making the pressure on the bronze disk

upon which the pivot operates 5,730 pounds per

square inch; for this pressure we assume the coeffi-

cient of friction between steel and bronze at 0.125,

and we have for the friction 450,000 by 0.125, or 56,-

250 pounds. The moment of friction is equal to

56,250 by two-thirds the radius of pivot, or 56,250

by 3-33 inches, equals 187,312 inch-pounds, or 15,609

foot-pounds.
The work to be performed to overcome the 15,-

609 foot-pounds of friction for one complete revolu-
tion per minute is equal to 15,609 times 3.1416 times
two times one, equals 98,074 foot-pounds, or nearly

3.0 horsepower. To this requirement must be added
the power required to overcome the internal resist-

ance of apparatus, the wind pressure against the
locomotive, and the rolling friction on end wheels
due to unbalanced weight of locomotive on the
table. The horsepower required as peT above cal-

culation should be double to insure effective work
<r apparatus at all times; therefore 6.0 horse-
will be required to operate the turntable at

the rate of one revolution per minute.
r committee is of the opinion that for heavy-

service turntables some motive power should be
applied for their operation. Electric power is rcc-
commcndcrl where the railroad company has its

own power plant in close proximity to the turntable,

or when electric power can be purchased from ofit-

lable figure. For points where elec-

tric power is not available the gasoline apparatus
should be used. Steam power, while satisfactory as

forming the work, is not as economical as
either the electric apparatus.

Regulating Devices for Series Alternat-
ing-current Circuits. 1

By J. Henry Hallberg.

Part I.

The adaptability of the series alternating-current
arc lamp, for street and commercial lighting is now
generally admitted, and the subject has already been
so ably discussed that it will be unnecessary for the
writer to consider the qualities of the alternating-
current enclosed arc, as compared with other sources
of illumination, other than in a general way. The
writer will therefore devote this paper to a general
description of regulating apparatus and enclosed-arc

FIG. 2. REGULATING DEVICES FOR SERIES ALTERNATING-
CURRENT CIRCUITS.

lamps for series alternating-current circuits and a
practical description in detail of the series alternat-
ing-current enclosed-arc system using the reactive
coil and shunt-wound arc lamp.

Various Methods of Control.

There are at the present time in practical use
three different methods of control for series alternat-
ing-current enclosed-arc lamps, so distinct as to con-
stitute types.

Method No. 1.—This is a system employing a dif-

ferentially wound arc lamp, equipped with an auto-
matic cut-out and hand switch, which cut in or out
an arc-equalizing impedance coil. A number of
these lamps may be connected in series directly
across a constant-potential, alternating-current cir-

cuit, provided the potential required by the lamps
is about the same as the potential on the constant-
potential circuit. This system is shown in Fig. 1.

.'.ill soon begin the erection of
nd an electric-lighting plant.

FIG. 3- REGULATING DEVICES FOR SERIES ALTERNATING-
CURRENT CIRCUITS.

This method of operating arc lamps in series and
the general design of the lamp are practically the

same as when lamps are operated in series on a
constant-potential, direct-current circuit, such as a
500-volt power circuit for instance, the only differ-

ence in the lamps being that the cores and coils arc

designed for alternating current, and in place of a
dead resistance a reactive coil is cut into the circuit

when the lamp is cut out by the hand switch, or
if it should cut itself out automatically.

Ii -vill be readily seen that such a system due nol

allow for increase or decrease in the number of
lamp! on the circuit, and also that in case of a
double ground or short-circuit the fuses will blow

1. Pap^r read before ibe Ohio Electric Light association on
• 21, row, ;! I'ut-in-Bay.

and all the lamps will go out. If the carbons should
slip through clutches when lamps are burning, the
current will increase on the circuit, and the fuses
may blow or the remaining lamps will draw long
arcs of abnormal potential, causing the shunt coils
to burn out.

This method of operation can hardly be consid-
ered practical when more than 12 lamps are operated
in series on a constant-potential, alternating-current
circuit. On account of the absence of a regulating
device in series with the lamps, it becomes necessary
to employ very large solenoids and cores in this type
of lamp; therefore the efficiency and power factor
are lowered to a considerable extent. A lamp of
this type is very heavy, weighing from 40 to 50
pounds complete. It is necessary to use a hand-
operated starting coil with this system, as shown in
Fig. 1.

A modification of this system is shown in Fig. 2.

In this case a constant-potential transformer with
taps on its secondary coil giving various potentials
is connected to the circuit through the medium of
a regulator head, which is operated by hand. A
number of relays, not shown in the sketch, are in-
troduced in the circuit, causing the regulator head
to operate by the power of a spring or weight, in
case a short-circuit on the line should occur. In
addition to the regulator head already mentioned
there is used a special starting device, which pre-
vents the lamps from chattering when they are be-
ing started.

The delicacy and complications of this system, in
addition to its poor regulating qualities and com-
paratively low efficiency (which will not exceed 85
per cent, under normal conditions'), will limit the
use of this type of system to smaller circuits and
plants, where the efficiency and regulation are not
regarded as important factors.
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The above systems do not compensate for change
in line voltage; therefore the current on the sec-
ondary circuit will fluctuate if the line voltage rises
or falls.

Method No. 2.—This is the constant-current trans-
former system. There are two classes of this type
of apparatus in operation at the present time.

Class No. 1 is the floating-cell, automatic, constant-
current transformer, which is illustrated in its sim-
plest form in Fig. 3 (at the right). This apparatus
automatically changes the ratio of transformation by
repulsion between the primary and secondary coils,

always giving the required potential to the lamp
circuit at a constant current. The current strength
in the secondary and the pressure on the primary
circuit govern the repulsion between the coils.

The illustration shows how the secondary coil,

which is attached to a lever, and a counterweight
can move up and down in the magnetic field, and
the current strength required to repel the secondary
coil may be adjusted at will, within certain limits,

by changing the counterweight. This method of
regulation compensates for increase or decrease in

both number of lamps and line voltage.

Oh account of the inherent current regulation of
this type of apparatus being limited at full load, it

is necessary to use differentially wound arc lamps
in connection with the same, as the regulation of
this system depends, to a large extent, upon the im-
pedance of the series-wound lamp coils introduced
in scries with the arc-lamp circuits.

This type of lamp is shown diagrammatically
111 Fig. 3 (at the left). The fact is, that a

series of shunt lamps would not operate at all

satisfactorily 011 a fully loaded constant-current
transformer of the type illustrated without the in-

troduction of a sufficient amount of ohmic resistance

or impedance in scries with the lamp circuit. The
solenoids in a differentially wound arc lamp op-
erating on the secondary of a constant-current trans-

former as described can be smaller than those used
in lamps operating in multiple series across a con-
stant-potential, alternating-current circuit without a

regulator, and the lamp docs not require an arc-

equalizing reactive coil.

The efficiency of a lamp suitable for operation
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on this transformer, with good regulation, will be

about 90 per cent, when warm. The efficiency of a

loo-light (about 60 kilowatts) constant-current

transformer of the type mentioned is stated to be

06 per cent, maximum when operating with very

low temperature rise. From the foregoing explana-

tion and figures it will be seen that the maximum
efficiency of a 100-light circuit of this type should

he about Sf'i per eenl. 'The power factor of this

system will vary within a wide range, depending on

the primary voltage, number of lamps burning,

length of arcs, style and quality of carbons and fre

quency.
The writer has been informed that actual tests

proven th ti m to I"- exceedingly simple, efficient,

safe and close regulating, ["hi 1 is illustrated

in il implest form in Fig. 5.

You will remember that all of the systr:

which the writer has already called your atti

must necessarily have differentially wound an: lamp
on their circuits. The illustration (Fig. 5)
the application of the shunt-wound arc lamp. I it

advantages of a scries altcrnating-currcnl

system, operating shunt-wound lamps, may he briefly

summed up as follows: Us efficiency is the high-
est. Its power factor is the highest obtainable
without the use of condensers. Its regulation

is perfect under normal conditions. The regulating
devices and arc lamps are very simple in de
therefore exceedingly reliable and easy to op-
erate. The number of watts on the lamp circuit

can be changed at will while the system is

operating by means of the regulator without chang-
ing adjustment or voltage of the arc lamps. The
automatic reactive coil will keep the current constant

on the lamp circuit under all conditions of load
from short-circuit to full load. The regulator will

also compensate for a reasonable fluctuation in the

primary voltage and frequency.
In a paper entitled "Series Enclosed Alternating

Arc Lights for Street-lighting Service," read by Will-
iam Lispenard Robb of Hartford, Conn., before the

National Electric Light' association at its twenty-
third annual convention, held at Chicago. 111.. May
22, 23, and 24, 1900, Mr. Robb says: "It is to be
hoped that a shunt lamp will be made that will do

German Generators with Stiffened
Stators.

'

5h electrical cng:

in the visit to Germany last summer
(mechanical; design for generators, especially suit-

able for thn It was shown at the

of the Allgemcinc company in Berlin

object is to save cast-iron in the large stators and at

the same lime to increase the cooling surface of the
armature coils wound on them. The general out-
lines of the new machines are shown diagramatically
in Figs. 1 and 2, while Fig. 3 is a repr

the photograph of an actual machine. The laminated
iron sheets and the copper arc all that is nei •

electrically in the stationary armature of an alter-

nator, and the heavy casting is only to hold these
in position. In this new design the Allgemcinc com-
pany provides a casting merely to clamp the lam-
inations together, and to hold the thing down : and
the structure is stiffened by means of stays. Two
constructions have been tried, one with these stays

disposed as chords of the circle (Tig. 1;. in the
other with tangential stays 1 Fig. 2) By this man,
the whole structure is. of course, considerably light-

ened, and there is the great advantage that the cast-

ings only cover the side of the laminated ir

that the outer circumference of this is fully exposed
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have been made on this system where a power fac-

tor of 75 per cent, at full load has been obtained

under favorable conditions. This system is not prac-

tical when the transformer carries less than three-

quarter load, as the power factor falls rapidly below
that point. Therefore the benefit of this system is

limited to circuits carrying practically full load at

all times.

Class No. 2.—This class comprises an automatic
constant-potential transformer provided with means
whereby change of current strength on secondary

circuit automatically cuts in or out turns on the

secondary coil of the transformer, thereby changing

the ratio of transformation giving the proper po-

tential to the lamp circuit at a constant current. Fig.

4 is a diagramatical sketch of this system. The dif-

ferentially wound arc lamp having about 90 per cent,

efficiency as shown in Fig. 3 (at the left) must
be used in connection with this type of transformer.

Fig. Chordal Stays. Fig. 2.

GERMAN GENERATORS WITH STIFFENED STATORS.

Tangential Stays.

the work equally satisfactorily, although it seems ex-

tremely doubtful if a shunt lamp can be made to

work on series circuits as satisfactorily as a dif-

ferential lamp. * * * * The use of the shunt

lamp would mean a very material increase in the

power factor of the alternating series arc-lighting

systems."
The above statement is undoubtedly very much

in favor of the shunt-wound arc lamp for series al-

ternating circuits.

The automatic reactive-coil system for series al-

ternating-current lighting has received very little

attention from the majority of the central-station

managers up to within a short time, and it has been

to the cooling action of the air. But this is paid

for by using wrought-iron and by increased cost of

fitting and erecting. "It will be interesting to see."

says a recent writer in the London Electrician,

whether this new construction will prove econom-
ical. If so, it is to be welcomed, as the machine is

rendered much lighter thereby, and should also be

able to stand high overloads. Schuckert & Co., and
also a Belgian firm, it will be remembered, went
a certain extent in the direction of a stiffened arma-
ture frame in machines exhibited at the Paris Ex-
hibition. These had lighter stator castings than the

average and of large diameter, and they were stiff-

ened by radial arms projecting from a ring con-
centric with the shaft. The castings completely sur-

rounded the laminated iron, however, and did not
leave the large surface exposed to the air as in the

Allgemeine construction. I believe, that Messrs.

Schuckert have now abandoned this design in their

later machines."

It is of interest to add that during the year 1S00-

igoo the Allgemeine Elektricitats Gesellschaft built

16,418 dynamos and motors having an aggregate

capacity of 153,241 kilowatts.

fig. 3

The efficiency of a 100-light (60 kilowatts') aulo-

inatic transformer of this kind is very high, hems
about 97.5 per cent. This style of automatic trans

former maintains practically constant power factor

iii.l current on the system, under all conditions of

load. The efficiency of a 50 to 100-light circuit op-

erating under normal conditions will he about 87.5

per cent.

Automatic Reactive-coil System.

We are now about to consider a scries alternating-

current cncloscd-arc lighting system which has been
in practical operation during the last two or three

years. It is Method No. 3 in the classification

adopted. Actual tests and demonstrations have

GERMAN GENERATOR WITH TANGHNTIALLY STIFFENED STATOR.

uniustlv criticised by many ever since it was mil on

the market. There appeared in the July

issue "i the American Electrician, on page 320, a

copy of a paper entitled " \rc Lighting at the Bi

ning of the Twentieth Century? 1 which practically

condemns the automatic reactive coil as used, either

directly on alternating-current, constant-potential

circuit or in connection with constant potential

transformers, In the same issue of the \m
Electrician appears on page 354 1 stronge defense

of the .mil mill.- reactive-coil system, pointing out

its many advantages, written by the editor of the

American Electrician.

[To be concluded next week.]

Electrical Development in South Africa.

A number of interesting items concerning the ad-
vance of the electric-power, lighting and railway
systems of South Africa are contained in a recent
issue of the British and South African Export Ga-
zette. The initial undertaking of installing an elec-

tric-lighting system in Durban. Natal, was limited
10 an expenditure of £25,000, but the appreciation
h> the public for the excellent service rendered.
was -uch that it was found nee.-- 1 make
numerous extensions, with the result that up to the
present a total of sonic £75,000 has been spent. The
call for the lighting service is said to he still

sistcnl as before. It has been decided to install a

of electric street railways in Durban is

in with the lighting system. A combined light-

ing and railway power station, to cost £45,0
contemplated. A plan to extend the lighting system
.it a further cost of £30,000 is also proposed.

Schemes for the provision of either electric or
acetylene gas lighting for Simonstown are now un-
der consideration by the Municipal Council. The
installation of an electric-lighting and street-railway

system is contemplated at Pa.

Proposals arc being received by the Town C
oi Kimherley for the extension of the private elec-

tric lighting of that town at an CStimal

£10.000

The Rc.-ende is the first mining plant in Rhc
to use waterpower for the generation of

The extension of the plant to light the entire mine
by electricitv is under ion.

The Conshohocken, Pa., arc agitating the

question of erecting a borough electric-lighting plant.
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per wire, plates, etc., also various other wires, bat-
teries, and a large quantity of red tape for sale.

No one doubts that there is a large quantity of

"red tape" used in the operations of the telegraph

department of the British Postoffice. The frank

avowal and the desire to dispose of this material are

considered equally encouraging.

A writer in one of the French journals of popular

science has been at the pains to collect several well

authenticated instances of human beings who, with-

out apparent cause, exhibited the phenomena of

bodies charged with electricity. One woman is men-
tioned whose fingers attracted light bodies and
whose hair was difficult to arrange because of its

tendency to rise and separate. The phenomenon
is an interesting one and is said to be accompanied
in all cases by dryness of the skin produced by
vasomotor troubles. It is also thought to be ac-

companied by a peculiar nervous condition of the

patient. French physicians are devoting some at-

tention to it.

The daily-newspaper story that Marconi is about

to establish a wireless-telegraph service between
England and Australia by means of some 17 repeating

stations .along the Suez Canal route has been re-

vived. Inasmuch as. it is extremely doubtful if in-

telligible messages can be transmitted by space teleg-

raphy at the present time over distances greater

than 200 miles (although there have been fugitive

reports of greater distances covered), it is alto-

gether likely that such a scheme would result in

failure if attempted. It will probably be some time

before the price of the shares in submarine-cable

companies is seriously affected by wireless compe-
tition, especially as the recent experience at the

international yacht races demonstrated that the in-

terference problem was still unsolved.

After four years' service telephone girls employed
by the telegraph department of the British Post-

office are entitled to a pound a week in London
and 18 shillings a week in the provinces. This the

London Chronicle rightly calls "a starvation wage,"

pointing out that the rate of pay is the lowest in

Europe for similar work, the compensation in Bel-

gium, for instance, increasing to a maximum of £SS

a year. The journal named did not include the

United States in its comparisons, but if it had done
so the discrepancy would have been still more
marked. In Chicago the best rate for skilled women
employed as telephone operators is $75 a month,

while in London the highest remuneration attainable,

after five years of service or more, is less than $28

a month. This state of affairs is certainly dis-

creditable to the British government and should

prompt it to make a needed reform.

In a paper recently read before the Engineering

Association of the South a gentleman discussing fu-

ture rapid interurban transit asked in the title of

his essay this question: "Can Philadelphia Be
Made a Suburb of New York and St. Louis of

Chicago?" Making bold to consider the western

end of this query, we may cheerfully answer that,

assuming the existence of the electric railway over

which cars may be operated at 170 miles an hour,

which the writer suggests as an engineering prob-

ability, Chicago will not be churlish in refusing to

St. Louis admission to its congeries of delightful

suburbs. For St. Louis we cannot speak with the

same confidence. We are inclined to believe that

the river city will hold aloof from Chicago's back

yard until after the World's Fair of 1003 at least. But

then it is doubtful whether the 170-mile speed will

be attained before that date, so that all questions

of punctilio in this problem of suburban traffic will

undoubtedly adjust themselves in good time after

all.

I Jem Alderson's brief article on the principal

technical schools of Germany and Switzerland as

iied in this issue of the Western Electrician

will be read with much interest. The account is

based on materials collected in a European journey

made during the summer of this year, and. with the

illustrations, gives an excellent general idea "i tnc

elaborate and thorough manner in which electro

technical education is fostered in the countries men
a few goo<]

1 hools of electrical

engineering in this country; but on comparison with

the best work done abroad, ering the ad

vantagi , on and opportunities of this coun-
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try, it is evident that the work of training the

technically minded youth of the United States has
just been begun. This training is of the utmost
importance if, as a nation, we would retain and
improve our standing as an exporter of manufac-
tured goods. It should be intelligent, thorough and
abreast of the demands of the times. The Germans
and Swiss aim to give such education in their tech-

nical schools, and in demonstrating this fact in a

striking manner Professor Alderson has given us
an article that is useful as well as interesting.

General Brooke, commanding the Department of

the East of the United States Army, complains that

the officers now being appointed to the artillery lack

the knowledge of electricity necessary for the plan-

ning and supervision of submarine harbor defenses.

He indorses the recommendation of Colonel Story
that a volunteer reserve, officered by electrical engi-

neers, be organized to meet present requirements

and that an artillery school of mines be established

to provide for the future. This suggestion is inter-

esting. At the outset of the Spanish war volunteer

electrical engineers and practical electricians did

valuable work for the government in wiring and
connecting mines for harbor defense. Their serv-

ices were appreciated, no doubt, but were not very
substantially rewarded in other ways. But there

was no complaint of this, for the engineers were
performing a patriotic duty in time of war. In

times of peace, however, it may be imagined that

a government with large surplus revenues will make
some suitable arrangement to remunerate the pro-

fessional skill that the patriotic engineers will al-

ways place at its service.

Chicago thieves—or perhaps it would be more ac-

curate to say thieves operating in Chicago—are

certainly up-to-date. In the sensational postoffice

robbery of last Sunday, by which over $74,000 worth
of stamps was secured, the burglars operated from
beneath the steel postage-stamp vault, gaining access

to the spot by abandoned tunnels or passages be-

neath the temporary postoffice building on Michigan
avenue. They patiently drilled 92 holes through

the one-fourth-inch steel and were clever enough
to provide a portable electric light to work by.

Abandoned cells of dry battery and other clues lead

to the belief that the cracksmen did their work by

the light of an incandescent lamp, which, with the

small batteries needed to supply the current, they

took with them. The rogues thus had at command a

sufficiently powerful light that could be turned on or

off instantly and reflected precisely at the point of

operations with the minimum danger of detection.

The advantages of the electric light have been re-

peatedly demonstrated, but never before, perhaps, in

such an unexpected manner as this.

High-speed electric-railway projects continue to

multiply in England. Hardly has the Manchester-

Liverpool electric express (monorail) railway bill

been passed by the committees of both houses of

Parliament before it is announced that surveys have

been made for a 47-mile electric railway between

London and Brighton, on which, it is stated in

an offhand way, "the speed would not be much
higher than 90 miles an hour," the distance being

covered in about 32 minutes. The plan contemplates

a route practically level and without curves. Cars

weighing eight tons and 45 feet long, operated on

the multiple-unit system, are proposed. The two

generating stations will be located at the ends of

(lie line. With a half-hour service, possibly in-

creased to 10-minute headway for parts of the day,

it is calculated that the road would show a fair

profit, although the London, Brighton and South

Coast company, operating the existing steam rail-

road, asserts with vehemence I hat the proposed line

cannot get enough business to make it pay. The
round-trip fares proposed are $1.20 first class and

72 cents third class. The route proposed is ex-

ceptionally favorable for high-speed passenger busi-

ness, and the preliminary conditions seem to have

been studied with some care. The project is ap-

parcnlly advanced in good faith, and it is said

thai parliamentary sanction will be sought next

month. If the road is actually built and operated

on the present plan, tin- result will undoubtedly be

the fastesl regular-schedule railway service in cx-

itcncc. The development of the scheme will be

awaited with interest in consequence.
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Relative Merits of Open and Enclosed-
arc Lights for Street Illumination.'

By VV. D'A. Ryan.

Ten-ampere open-arc lamps burn with a very
short arc, approximately one-eighth inch. About 10

per cent, of the total light comes from the arc, five

per cent, front the healed carbon tips and the re-

maining 85 per cent, is emitted by the crater on the

end of the positive carbon.
The intensity of the light in any given direction is

approximately proportional to the amount of the

crater area visible from any point in that direction.

When the arc is in the center of the carbons and
burns normally, the largest portion of the crater is

visible at an angle of 45 degrees, hence the greatest

light is in this direction. At 70 degrees below the

horizontal the lower carbon practically intercepts all

the light from the crater, throwing a shadow on the

ground directly beneath the lamp. This shadow in

conjunction with those cast by the side rods, forms
one of the principal objections to the employment
of open arc-lamps for street illumination.

In contrast to this the enclosed-arc lamp gives a

long arc burning in air which is practically free

from oxygen. Although most of the light comes
from the crater, still a greater percentage is emitted

directly by the arc itself, owing to its length. A
large portion of the crater's area is visible over a

wider vertical angle, and the crater is not so con-

cave as in the open arc, hence there is less concen-
tration and better distribution of light.

In open-arc lamps two distinct variations in the

light are constantly taking place. One is caused by
the increased length of the arc from the picking up
to the feeding points, thus making a great variation

in the mean spherical candlepower and watts at arc

at different intervals of time. The other variation

is caused by the wandering of the arc due to non-
homogeneity of the carbons and drafts of wind.
In strong winds the variations may become so rapid

as to produce flickering of the light. These varia-

tions cannot be controlled satisfactorily.

In enclosed-arc lamps there is very little change
in the length of the arc at any time. The principal

variation in the light is caused by the travel of the

arc over the flat carbon ends. When the arc is in

the center of the carbons there are equal lobes of

light on opposite sides. When the arc travels to the

edges of the carbons, the lobe of light on one side

becomes enlarged, while the lobe on the opposite side

is reduced. Notwithstanding this, the mean spherical

candlepower of the lamp remains practically constant

at all times. Furthermore the variation in the light

referred to can be greatly reduced by the use of an
opal enclosing globe which becomes luminous all

over and obliterates the shadows which would other-

wise be cast by the side rods and the lower carbon.

The light from the 480-watt direct-current open-
arc lamp is superior to the 480-watt direct-current

enclosed lamp in the vicinity of the pole. At a dis-

tance of 100 feet, however, the curve showing the

illumination of the open-arc lamp indicates less in-

tensity and from this out to the light-intersecting

point the enclosed-arc lamp gives a stronger illumina-

tion. This illumination is made still more effective

by the absence of the strong glaring light in the

immediate vicinity of the lamp. This is an impor-
tant consideration which can be better appreciated if

one calls to mind the lag between the time when he
steps indoors on a bright sunny day and the time

required for the eyes to adjust themselves to the

proper vision for the lesser interior illumination.

Briefly we can sum up the characteristics of the

open and enclosed direct-current lamps as follows

:

Open-arc Lamp.—The mean spherical candlepower
and the energy required at the arc are variable at

different intervals of time between the picking-up

and feeding points. Fluctuation of the light due to

wandering of the arc is very marked, also the flick-

ering due to the wind and non-homogeneity of the

carbons. Dense shadows arc cast by the lower car-

bon and side rods and the intensity of the light in

the vicinity of the pole is objectionably strong while

the light at the light-intersecting point midway be-

tween lamps varies through wide limits.

Enclosed-arc Lamp.—The mean spherical candle-
power and the watts at arc remain practically con-
stant at all times between picking-up and feeding

points. There are no shadows cast by the carbons
or the side rods and the light in the vicinity of the

lamp is subdued while the average light midway be-

tween lamps is slightly stronger than with the open
arc and is not subject to so wide a variation.

The direct-current enclosed-arc lamp of 480 watts
is superior from an illuminating point of view to

the direct-current open-arc lamp consuming approxi-
mately the same energy.
In contrasting the two enclosed-arc lamps, namely,

direct-current and alternating-current, one finds that

each consumes approximately the same watts at arc.

In referring to candlepower curves it is observed
thai the direct-current lamp gives slightly more light

than the alternating, and in illuminating curves it

is noted that the direct-current lamp gives more
light .-it the light-intersecting point; the difference is

not so great, however, but that it may be nearly, if

iint entirely, compensated for by the better distribu

tion of light from the alternating lamp, the latter

having a more subdued light in its immediate vi-

cinity, which increases the relative effect of the light

ai a distance by reduced contrast.

1. Abstract ot a paper read before tbe Ohio Electric Light
association at Put-in-llay, Ohio, on August 20. 1901.

Carrying efficiencies back to the generator shaft
would in many eases throw the balance 111 favor of
the alternating arc, but the efficiencies of different

plants are so greatly modified by local conditions that
the watts at lamp terminals form a more satisfac-

tory basis to work from.
The light from the arc is subject to such wide

variation that it is practically impossible to operate
a photometer with sufficient accuracy to determine
the relative values of various globe combinations.
This subject, however, I have been enabled to in-

vestigate with considerable accuracy with a lumi-
nometer, a simple instrument which I have devised
for comparing the strength of illumination at points
distant from the source. The luminomctcr is a
rectangular box into which a card, having different

sized characters printed upon it, is placed. The light

to be investigated enters through a shaft and is

projected onto the card at an angle which does not

cause a direct reflection into the reading shaft,

through which the observer looks, at a fixed distance
from the card, when making the test.

The test consists of determining the greatest dis-

tance, in feet, from the lamp to a point where a given
sized type can be read when the arc is on the same
side of the carbon as the observer. A second ob-
servation is made when the arc is on the opposite
side from the observer, and the average of these

two distances is taken as the luminometer distance

at which the selected type can be read when the arc

is in the center of the carbons. The quantity of
light received on the card is approximately equal to

the light from a full moon in June at about two-
thirds elevation in the latitude of Boston.
The lighting-distance efficiency in terms of the opal

enclosing and clear outer globe is 100, 91.2, 85.1 and
82.7 per cent, respectively. It is seen that the opal
enclosing globe, notwithstanding its absorption, will

light a greater distance than the clear, the explana-
tion being that the strongest light is thrown from
the arc at an angle of 35 to 40 degrees below the
horizontal, where it brilliantly illuminates the lower
portion of the globe which diffuses, the light up-
wardly and compensates for the loss by absorption
through the useful angles. When a clear globe is

used the strongest light passes through the globe
and strikes the ground in the immediate vicinity of
the lamp. Therefore the luminometer distance,
when the arc is on the observing side, is about the
same whether one uses opal or clear enclosing globes.

On the other hand, the distribution of light is so
changed by the opal globe that the minimum reading
distance is greatly lengthened, thus increasing the
general average ; furthermore, the opal globe be-
comes luminous all over and forms a secondary
source of diffused light which obliterates shadows
that would otherwise be cast by the side rods and
lower carbon ; the excess violet waves are filtered

out and the light is rendered whiter.
While, with a constant-arc voltage, the candle-

power of an arc lamp increases in proportion some-
what more rapidly than the watts, the lighting dis-

tance increases only as the square root of the candle-
power. It is therefore more economical to work
with the lower-efficiency arc at a short distance than
with the higher-efficiency arc at a long distance.

Of course this argument does not apply to interior

lighting where distance enters far less into the con-
sideration.

In general the foregoing can be summed up in the

following conclusions

:

(1) Open arcs give a higher maximum candle-
power than enclosed arcs of corresponding wattage,
but the maximum candlepower is in an undesirable
direction, and the light fluctuates through very wide
limits.

Enclosed arcs give a higher candlepower through
the most useful angles from three degrees to 10 de-
grees below the horizontal. The light from the en-

closed arc is more uniform and steadier, and gen-
erally superior from an illuminating point of view
to the open arc.

(2) Direct-current enclosed arcs produce slightly

higher candlepower than alternating enclosed arcs
of corresponding wattage, but so far as illuminating

value is concerned, the two lamps are, generally

speaking, on a fair basis of equality, both being

superior to the direct-current open arc.

(3) Opal enclosing and clear outer globes will

light relatively further than any other combina-
tion, and clear enclosing globes should never be used
except for photographic purposes, where actinic rays

are essential.

(4) Small unit arcs will illuminate proportionately

greater distances than large units for a given ex-

penditure of energy.

Drainage Canal Buildings 1o Be Elec-
trically Heated.

The trustees for the Sanitary District of Chicago

are installing an electric lighting and heating plant

on the Drainage Canal at Lockport; 111. Twi
kilowatt, 220-volt, 6o-cycle, two-phase Warren al-

ternators have been purchased through I. Holl I

western agent for the Warren Electric Manufac-
turing company. Hicse dynamos will he used to

supply current to heat the various buildings at the

Lockport controlling works, J7 5,000-watl American
Electrical company's heaters being used. Twenty

1 , I arc lamps will be supplied for the illumination

of the bear trap dam and grounds and incandescent

lamps will be used for lighting the offices and build-
ings. The alternators will run in multiple, and later

step-up transformers will raise the current to

volts to supply power for operating the -.

bridges along the Drainage Canal.

New Zealand's Telegraphs and Tele-
phones.

In the recently issued report of the Post and Tele-
graph Department of New Zealand for the year 1900
statistics showing an encouraging growth in both
the telegraph and telephone systems in the colony
are given. At the close of the fiscal year on March
3', 1001, there was a total of 20,682% miles of tele-
graph wire in use, as compared with 19,228 miles
on the corresponding day in 1900. The number of
offices increased, during the year from 915 IA total of 3,898,128 telegraph messages was
muled, as against 3,409,631 for the year 1809. The
total revenue from the telegraph service for the
year amounted to £137,861, compared with £119,641
for the preceding year.
During the year the telephone subscribers in-

creased from 7,150 to 8,210. The total revenue from
the telephone exchanges amounted to £49.117 After
deducting the working expenses, £45,348, a balance
of revenue remained amounting to £3.768. The Wel-
lington exchange—the largest in the colonv—was
reported in a satisfactory condition. An additional
section, with a capacity of 300 subscribers, was added
to the switchboard, bringing the total capacity of
the exchange up to 1.800 subscribers. Two more
sections have been ordered, which, when installed,
will bring the capacity up to 2400. The total num-
ber of subscribers connected up in Wellington on
iMarch 31, 1901, was 1,585, an increase of 168 for
the year. The telephone lines of the entire colony
are 545 miles long, and a total of 6,987 miles of wire
has been strung.
The telegraphic submarine cables connecting the

two islands of the colony were increased in length
from 242 knots to 244 knots and the cables used for
telephonic purposes were increased from eight knots
to n.6 knots during the year.

Rapid Transit in London.
Under the head of "The Rapid-transit Problem inLondon Frank J. Sprague of New York has an

interesting article in the Engineering Magazine for
Uctober. In a concluding paragraph this summary
of Mr Sprague s views is given : "Rapid transit
in London and its suburbs depends upon a wide-
spread and radical application of electricity, and
this is of even more importance than the creation
ot new tunnels. The latter should be built accord-
ing to well-matured plans, under a central authoritv.
and form a network following main arteries oi
traffic and connecting busv centers with other cen-
ters, and with outlying districts and suburban sta-
tions. The roads should form part of a general
system, under a single management and responsibil-
ity. Classes should be abolished, one regular rate
of fare established, with workmen's fares in limited
hours, and there should be free exchange except
on limited routes, or within two zones. Locomotive
practice should be abolished, and trains operated in
small units which could be combined at will. Elec-
tric trams should be provided in place of mam- of
the 'bus lines on crowded streets, and radiate from
every terminus of tubular railways and from most
of the suburban stations. Everv steam railway
should equip at least its suburban" service with elec-
tricity on a plan which permits of variable train
lengths, plural control, high-schedule speeds, and
the maximum use of existing trackage."

Philippine Tariff on Electrical Goods.
'the revised customs tariff of the Philippine Is-

lands as enacted on September 17th by the U
States Philippine Commission, has recently been
made public. Under the classification of apparatus
and machinery, the following provisions relal
electrical goods are given

:

Apparatus and ippllances 11 ichlnery) tor electric
lighting and power: (a) Switches, cut-outs, 1

shade-holders, rosettes, plugs, brashes of copper and
earn .hi. wet and dry batteries complete, tapes and
pounds f..r winding wires, testing s.-is. testing bells for
current, are lamps and llttuigs for -

Insulating colls, ami all Insulating rotiferI

where expressly provided for. N. \\\. 100 kll -

(in galvanometers, amperemeters, voltmeters. X W
kilos., $25. Only articles used exclusively In Hi
eratlon ami distribution of electric currents for
power shall be classed under ibis number

igc batteries for lighting or power, \ •

Kilos., $2o.

Dynamos, generators, exciters ami nil other machinery
lor the generation or electricity for lighting or for
power, also transformers, N. \v. 100 kilos

I

ran,
1 alloys of copper In wire, galvanised or not.

oi 1 millimeter or more In diameter, \. u
SS than 1 millimeter In .Ham.

l'»>,.kllo silver,, I or nickeled, \ « . kilo..

The same In wire, .over,-, I with textlies, not elsewhere
leu for. or with Insulating materials

conducting electricity over public thorough
in' uios. jr..

Negotiations arc being Mass..
for the consolidation >-t' the Commonwealth \.

Newton and Boston, Lexington and Rss;^,. and
several other suburban lines operating v

ton ami within a radius of 20 miles. The pi

tion under consideration is the organizati
company which shall control the entire system.
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DEVELOPMENT OF THE TELEPHONE FIELD.
Valuations of Ohio Telephone Com-

panies.
The Ohio State Board of Appraisers and Assess-

ors has completed the valuation of telephone com-
panies of the state for the year ended April 30th

last, with the exception of four of the large com-
panies, viz., the City and Suburban of Cincinnati,

the Cleveland and the Cuyahoga of Cleveland, and
the Citizens' of Columbus. These will be completed

soon. Below is given a list of the companies, with

their location, tax valuation and the name of the

manager, superintendent or officer in charge of the

business

:

Ada Telephone exchange, H. A. Clark ? 5,408

Amherst Home Telephone company (North Am-
herst), H. Redington 2,500

Akron People's Telephone company, W. F. Lau-
bach 49,050

Ashtabula Telephone company, G. H. Stoughten.. 21,240

Athens County Telephone company (Athens),

C. L. Jones 3,172

Acme Telephone company (West Union), T. W.
Ellison 1.800

Baresville and Woodsfield Telephone company
» (Hannibal), Charles Muhleman 1,000

Bainbridge Telephone company, O. J. Post 2,100

Batavia Telephone company, W. H. Baum 1,500

Bellevue Home Telephone company, O. D. Cal-

houn
Bellefontaine Telephone company, G. M. Steven

7,200

14,000

Belmont Telephone company (Bridgeport), J. C
Heinlein 1.12a

Bluffton Telephone company 4,S50

Black River Telephone company (Lorain), J. B.
Hoge 16,200

Bowling Green Telephone company, W. R. Bark-
dull 11,571

Bryan Telephone company, 13. J. Kruse 8,840

Bucyrus Telephone company, H. J. linger 16,000

Burton Telephone company, G. H. Hyde 3,000

Bradford Telephone company 1,400

Canal Dover Telephone company, J. L. Kennedy. 5,000

Cambridge Home Telephone company, William
Hoyle 12,003

Carey Electric Telephone company, J. F. Brown.. 1,800

Caldwell Independent Telephone company, W. H.
Bowron 1,500

Carroll County Telephone company (Pittsburg,
Pa.) 2,550

Central District and Printing Telegraph company
(Pittsburg, Pa.) 303,836

Central Union Telephone company (Chicago)— 2,815,986

Celina Telephone company, O. S. Solomon 4,200

Chillieothe and McArthnr Telephone company
(McArthur) 2,700

Chagrin Falls Telephone company L. S. Hubbell 2,000

Chardon Telephone company, O. Pomeroy 4,S64
Citizens' Telephone company (Berea), F. Ij. Ful-

ler 5,000

Citizens' Telephone company (Coshocton), M. E.
Rinner 9,0CO

Citizens' Telephone company (West Unity), J. H.
Miller 2,900

Citizens* Telephone company (Delaware), J. G.
Kingsbury 10,500

Citizens' Telephone company (Washington C. H.).
Jerome Penn 12,000

Citizens' Telephone and Message company (Fos-
toria), J. C. Rhodes 14,340

Clinton Telephone company (Wilmington), S. S.

Outtcult 13,000

Clyde Telephone company 4,500

Claridon Telephone company (Claridon) 210
Coppess, R. h\, Telephone company (Alger)— 2,320

Collinwood Home Telephone company, W. L.
Griswold 6,000

Co-operative Telephone company (North Madison),
W. B. Wheeler 1,540

Colnmbiana County Telephone company (Salem),
W. F. Crossley 77,273

Conneaut Telephone company, J. G. Palmer— 12,500
Colerain Telephone company (Bevis), H. Betscher 240
Crestline Telephone company, E. R. Tarr 3,000

Delphos Home Telephone company, A. C. Aleny.. 4,000
Doylestown Telephone company, A. E. Stiffield 1,320

Eastern Ohio Telephone company (East Roches-
ter), Morris Taylor 3,000

Eaton Telephone company, L. D. I.esh 6,000

Eugerton Telephone Exchange company, E. A.
Geaque 2,100

Elyria Telephone company, T. H. Frankford.... 17,875
Elyria Southern Telephone and Toll line (Elyria),

F. M. Brush 4,160
Farmers' and Merchants' Telephone company

(Warsaw), S. C. Klssum 3,600
Flat Rock Telephone company, S. D. Huff 315
Flushing Telephone company, H. E. Hobson 2,625
Franklin County Telephone company (Columbus),

F. L. Beam 3,000
Garrettsville Telephone Exchange company,

F. B. Hopkins 1,780
Gallon Telephone company, J. T. Bellanger 10,000
Gallipolis Telephone company, C. B. Forrest.... 10,500
Green fleld Mutual Telephone company, Stanley

Pike 7,800
Greenville Home Telephone company, George

Wbltely 6,940
Hamilton. Hughes and Monroe Telephone com-

pany (Hughes), A. E. Schencb 2,540
Hayes ): 1 lepbone line (Vincent), L. C.

Hayes 616
Hlcksrllle Telephone compa ny 2,625
Hllllard. R. B., Telephone line fl'erryaburg).... 1,360
Home Telephone company (Plain City), C. Liggett 4,540
Home Telephone company (Tiffin), Kora F.

12,000
Home Telephone company (Chillieothe), A. H,

Eentlnger 20,145
Huron County Telephone company (BelleVue),

F. A. Knapp 0,000
Telephone company (Omega), E. Humphrey 6,300

Inland Telephone company (New Knoxvllle),
W. 3. Fledderjobana 2,681

Inland Telephone company (Bloomvlllc). -I. T.
Carblc 2,500

Jefferson and Warren Telephone company
j enton 15,140

company, Ho 11,'//I

company 6,012
mce Telephone company (Ironton), K. (..

13,000
»ne company, Max Ime Reber.. 0.500

Lima Telephone company, Q. H. Methcany J0,(J7O
-. Telephone company, V. \V. Pelrce 8,000

Madison Telephone company (Mesopotamia),
F. W. Lee 0,000

irllle and Western r'nlon Tele-
phone company (Manchester), M. Y, Crlss-

ISO
ay (Maria Stein), J. M.

Kra mer
Marysvllle Telepboi ... Liggett
Masslllon Teh Halloway-. 15,275

Mechanlcsburg Telephone company, H. C. Rogers 5,100
Medina Telephone company, A. L. Buckingham.. 5,100

Mentor Telephone company 2,100
Miami Telephone company (Xenia), J. F. Haver-

stick 24,180
Millersburg, Wooster and Orrville Telephone com-

pany (Millersburg). M. M. Herron 25,493
Mineral City Telephone company, J. L. Kennedy 780
Montpelier Telephone company 3,400
Morrow County Telephone company (Mt. Gileudj,

M. L. Phillips 9,600
Mt. Vernon Telephone company, F. h. Beam 11,520
Napoleon Telephone company, F. D. Prentis 6,350
Napoleon Toll line (Napoleon), F. D. Prentis * 1,670
National Telephone and Telegraph company (Ft.

Wayne, Ind.), George F. Frier 1,668
Newark Telephone company, Koy J. Moore 11,860
New Harrison Telephone company (Toledo), C. It.

Connelly : 30,000 $
New Bremen Telephone company, Theodort Pur-

pus '.
*. 1,560

Newton Falls Telephone company, F. W. Cory.. 350
Nevada Telephone company, J. N. Goodbread 150
Newcomerstown Telephone company, George W.

Beers 3,100
Northwestern Telephone company (Deiiance),

K. V. Haymaker 10,000
Northwestern Ohio Telephone company (Wau-

seon), F. J. Spencer 8,330
Norwalk and Huron County Telephone company

(Norwalk), H. E. Graham 7,725
Northwestern Toll Line company (Defiance),

K. V. Haymaker . . .
.' 1,570

Oberlin Telephone company, E. H. Johnson 3,000
Ohio Telephone and Telegraph company (Cin-

cinnati), C. D. M. Cole 601,809
Ohio Valley Telephone company (Bellaire), L.

De Bois 4,200
Ottawa County Telephone company (Oak Harbor),

F. W. Gradulph 2,180
Oil Belt Telephone company (Pemberville) 630
Painesville Telephone company, E. L. House 10,500
Paulding Home Telephone companv, O. K. D.ck-

enson 1,800
People's Telephone company (Butler), Oscar Wise 1,800
People's Telephone companv (Shelby), C. L.

Hawk 8,400
People's Telephone company (Bartlet), C. C. King 1,200
Pioneer Telephone company, M. B. Kelley 1,200
Piqua Home Telephone company, D. Odell 31,500
Port Clinton Telephone company, Teresa White 5,000
Portsmouth Telephone company, Thomas W.

Muman 18,600
Point Rock and Wilkesville Telephone companv

(Point Rock) 390
Progress Telephone and Telegraph company

(West Milton), C. E. Emrick 1,S00

Put-in-Bay Telephone company, W. Haas 1,380
Putnam Telephone company (Ottawa), J. F.

Risser 11,440
Ravenna Home Telephone company, G. A.

Wilson 4,800
Richwood Telephone company, M. C. Walgemot 2,320
Sandusky Telephone company, C. C. Curtis 21,600
Sayers Telephone company (Marits), Homier

Sayers 3C0
Saint Paris Telephone company, F. A. Zimmer.. 2,100
Sharon Telephone company, Fred Yerian 30
Sidney Telephone company, J. L. Dickensheets.. 10,000
Sidwell and Miller Telephone company (Russell-

ville)
'. 70

South Charleston Telephone company, J. C. Mc-
Millen 1,500

Star Telephone company (Ashland), Howard
Swartz 14,000

St. Marys Telephone company, J. R. Longworth.. 6,000

State Line Telephone company (New Corydon,
Ind.), Henry Martin 2,296

Stockport and Marietta Telephone company
(Watertown), H. Fisher 980

Steubenville Phcenix Telephone company, J. W.
Preble 16,000

Stafford Telephone company (Ford), G. W. Staf-
ford 1,500

Troy Telephone company, G. W. Christian 9,000

Tuscarawas Home Telephone company (New
Philadelphia), L. J. Kennedy 10,800

United States Telephone company (Cleveland),
J. B. Hoge 360,803

United States Telephone company (New Lexing-
ton), L. K. Mehills 1.3S0

Upper Sandusky Telephone company, C. D. Ju-
vinal : 4,000

Urbana Telephone company, F. M. Reifsnider— 15,000

Uhrichsville and Deunison Telephone company
(Dennison), W. J. Anderson 9,550

Valley Telephone company (Lebanon), W. Z. Roll 6,000

Van Wert Home Telephone company, John
Van Liew 9,000

Wadsworth General Electric companv, W. ' H.
Oplinger 2,500

Wapakoneta Telephone company, F. J. Maisen.. 3,750
Warren and Niles Telephone company (Warren),

E. G. Mills 20,300

Watertown, Waterford and Vincent Telephone
line (Vincent) 300

"Wellington Telephone company, H. B. Daugh-
erty ...

'. 4,400

Wellston, Mineral and Athens Telephone com-
pany (Zaleskl) 700

West Jefferson Telephone companv, W. H. Pence 1,000

West Liberty Telephone company. C. E. Yoder 1,800

Williams County Toll Line company (Bryan)— 4,875

Willoughby Telephone company, J. B. Hoge— 2,4fH>

Woodsfield Telephone company, J. B. Rhodes.. 3,000

Youngstown Telephone company, C. Y. McVey.. 80,382

Yankee Street Telephone company (Wllkesville) 150
Zanesville Telephone and Telegraph company,

J. B. Rhodes 1,200

Total .$5,303,173

Central Union Finances.

At a meeting of the stockholders of the Central

Union Telephone company held in Chicago on Oc-
tober 17th it was voted unanimously to increase the

capital slock from $3,481,500 to $10,000,000. It was
decided at a directors' meeting which was held after

the stockholders' meeting, to offer stockholders of

record November 1st, the right to purchase at par
one share of new stock for each share of old stock

then held. Ten stockholders of the company have
asked the Circuit Court to declare void the recent

transactions by which the amount of capital stock

was decreased and then increased. The complain-
serl that they have less slock than originally

and on this smaller amount there will be a great

decrease in revenue, owing to the transaction in-

ig the number of shares upon which dividends
will have to be paid. The complainants own stock
valued at $J20,000.

Telephone News from the Northwest.
The Farmers' Mutual Telephone company will

build a telephone line from Kenyon to Aspelund,
Minn.
The Colton Telephone company of Colton, S. D.,

has been incorporated, with a capital stock of $10,000.
The council of Minneapolis has set aside $8,000

for improving the police-telephone system. A new
storage battery and a controlling board will be in-

stalled; the switchboard will be remodeled, and the
central office will be removed to the new city hall.

The Dakota Central Telephone company of Ab-
erdeen, S. D., will increase its capital stock from
100,000 to $500,000, for the purpose of extending

and improving its toll system.
The Duluth Telephone company of Duluth, Minn.,

has filed a mortgage of $300,000, to secure a trust

deed running to James A. Parker of Boston and
F. R. Hart of Melton, Mass., covering all its fran-
chises and other property, to secure $300,000 in

bonds.
The New State Telephone and Telegraph com-

pany is building a line from Odebolt to Sioux City,

Iowa.
Work has been started on a line from Rhineiander,

Wis., to Three Lakes by the Oneida and Vilas
County Telephone company.
The Cass County Long Distance Telephone com-

pany will set poles for a line between Walker and
Pillager, Minn., a distance of 73 miles.

Dane County, Wis., is traversed by over 400 miles
of telephone lines, and includes nine rural lines.

The Zenith City Telephone company of Duluth,
Minn., reports gross earnings for the year ended
June 30, IQOI, at $19,378.22. The city gets two per
cent, of this.

Police Commissioner Lawler of St. Paul declares
that, under the city charter of St. Paul, the North-
western Telephone Exchange company is amenable
to a tax of five per cent, on its gross earnings and
recommends that proper action be taken by the city

authorities to collect it.

Harry Sommers, superintendent of the Rocky
Mountain Bell Telephone company, declares that, un-
der the state law, he can build telephone lines through
any city in the state, without permission. He at-

tempted to put in practice his belief in Red Lodge,
Mont., and, as a result, nine men were arrested and
fined $50 to $95 each. Sommers appealed from the
court decision and secured an injunction restraining
the city authorities from interfering with the com-
pany's work. Mr. Sommers had a letter of credit

for $10,000, but the local bank refused to honor it

to bail out the men arrested, claiming it did not
cover the contingency of a criminal action.

The Winona Telephone company of Winona,
Minn., has bought from the Phcenix Telephone com-
pany of Rushford, Minn., its toll lines and ex-
changes at Rushford, Lanesboro and other places in

Fillmore and Houston counties. The purchase in-

creases .ihe mileage of the Winona company to 700
miles.

The Western Electric Telephone company of
Cherokee, Iowa, has been purchased by a new com-
pany, in which Harter Bros, of Sac City, D. E.
Hadden and F. G. Tincknell of Alta, Iowa, are
interested.

The Iowa Telephone company has brought suit

against the state treasurer of Iowa to recover $7,383.-

83 taxes, paid to the state under protest. The Leg-
islature of Iowa changed the law governing the
taxation of telephone and telegraph companies and
made the payment the same as for railroads. The
assessment is made by the executive councils of the

state, certified to by county auditors, for payment
to the county treasuries. Under the former system
a number of counties assessed the tax locally with-
out authority, and the companies were compelled to

pay a double assessment. Many attorneys think the

company should have brought action against the
various counties collecting the tax, on the ground
that they were responsible for the wrong in making
the double assessment and that the action of the
state treasurer is in conformity with the law. R.

Ohio Telephone Notes.

The strike of the linemen and laborers of the two
telephone companies at Akron is still on (October
21st), although both have secured a number of

oulside men who are now at work. The strikers

have been working with subscribers who are in

sympathy with union men, and have, they say, in-

duced 500 persons to have their telephones taken
out. On the other hand, the managers claim that

the strikers are trying to put the instruments out
of operation when they are allowed to get to them.

The Citizens' Telephone company of Columbus
experienced a little strike on Thursday of last week,

when about 40 of the girls in the operating room
went home. Manager Beam was not there at the

lime, but substitutes were secured, so that the serv-

ice was not crippled. On Friday the girls had a

consultation with Manager Beam, but they were
not altogether satisfied and quit again. This lime

substitutes had been arranged for, but it was found

thai Ihc girls had locked the door of the operating

room, and the new girls had to climb the fire escape

to get in. The operators asked for shorter hours
;ii lln- old wages. The matter has now been settled,

and il is said the girls will ally themselves with

the Electrical Workers' Union,
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A fire in llic Central Union Telephone office at

Columbus on October 14th damaged the switchboard

to the amount of probably $2,000. It seems that the

lire originated in the terminals on the board from
crossed wires, and soon there was quite a blaze.

I he smoke created pandemonium among the girls

and the room was soon cleared. The fire was ex-

tinguished with chemicals, however, and no water

was used, although the department was on hand.

The service was not badly damaged, and the long-

distance wires were not affected.

The Auglaize Construction company is in process

of organization at Toledo. Senator Brorein, Frank
Huffman, George K. Dctwiler, G. G. Mctzger and
T. H. Tracy of that city are interested in it. The
purpose of the company is to build telephone lines in

Western Ohio, Indiana and Illinois.

The Central Union Telephone company has again

been refused a franchise in the town of Ashland.

It has applied several times before, but the last time

a perpetual franchise was demanded. J. P. Seward,
the attorney who is looking after the matter, threat-

ens to carry it to the Probate Court. The Star

Telephone company. Independent, has a franchise

there and is operating a fine plant.

A telephone company has been organized at Rush-
sylvania, with a capital stock of $2,000. D. B. Law-
son. L. J. Shoots, D. C. Kenyon and others are

interested.

At a meeting of the Federal Telephone company
at East Orange, N. J., last week, all the old di-

rectors and officers were re-elected. Two new men
were added to the directorate, H. D. Critchfield and
Maxime Reber.
At a meeting in the Electric building, Cleveland,

last week, the directors of the Interstate Telephone
company elected the following-named officers : Pres-

ident, W. L. Cary, Jr. ; vice-president, W. B. Wood-
bury; secretary and treasurer, W. E. Baker.

The Consolidated Telephone and Telegraph com-
pany of Cleveland, it is said, has purchased the im-
portant plant of the Rochester (N. Y.) Telephone
company.
The directors of the Lancaster Telephone com-

pany have chosen the following-named gentlemen as

officers for the ensuing year : President, J. B. Ploge

;

vice-president and general manager, Frank L. Beam

;

secretary, W. E. Baker ; treasurer, W. H. Park.
An Independent plant is being constructed at Hills-

boro, and the American Electric Telephone com-
pany is now installing a switchboard. O. M. C.

tonvillc, Ky., to Humphrey, where connection will

bi made with the lines to Middlcburg, Ky.
The Interstate Telephone company is building a

line from Raleigh, N. C, to Angicr for the Cape
Fear and Northern railway. L.

(ridge of Moravia. Th': cxccutivi
miltce includes H. E. Pancost of I

Dunsmorc of kaloosa, and W. II

place
for 1002.

Indiana Telephone Items.

The City Council of Washington, Ind., by a unani-

mous vote, has granted the Independent telephone
company a francmse to erect and operate a system
m that city, 'ihe lines must be completed by March
1st. Ihe new company agrees not to charge for

service until 300 subscribers are secured. 'Ihis is

more than the Bell company now occupying the field

has.

James Rudderick, who has erected a 75-mile tele-

phone system, connecting a number of small towns
with the city of Bedford, has been granted a central-

office franchise by the Bedford City Council.

The independent telephone company that was
refused a franchise by the City Council of Muncie
until it could secure 800 subscribers, has already
secured 700, in spite of the active campaign waged
by the Central Union company. It is said that the

City Council, when it refused to consider a fran-

chise until 800 subscribers were secured, thought
that would end the controversy and reserve the city

for a single service. The new company will be
known as the Delaware-Madison company. It has
a plant in operation at Anderson, and hopes to se-

cure franchises in several other neighboring cities.

The grant of a telephone franchise to a number
of Fort Wayne capitalists by the South Bend council

on October 14th, is regarded with much interest

in both South Bend and Fort Wayne. The new
company makes a rate of $24 a year for residences

and $36 for business houses, irrespective of distance,

which is a 33 per cent, cut from the Bell rates. 1 he
company will provide its new exchange with the

latest improved switchboard, starting with over 600
connections. The citizens are rejoicing over the

prospect of cheaper telephone rates.

A company of representative Fort Wayne capital-

ists, engaged in buying and establishing Independent
telephone exchanges in many Indiana towns, is

louring the stale. Negotiations are now on for the

purchase of a number of plants. The Fort Wayne
men first examined the Anderson plant, and it is

believed that their purpose is to make that the

nucleus plant, adding others gradually. F.

Southern Telephone Notes.

The Interstate Telephone company proposes to
make extensive improvements on its plant at Raleigh.

N. C. An up-to-date flashlight switchboard will be
installed. Work will begin at once.

The Bell Telephone company, after a long delay,
has been granted a franchise in Richmond. Va., to
install a telephone system. The Independent com-
pany states that it will make a strong fight in the
competition between the two concerns.
The Marianna (Fla.) Telephone company has been

incorporated, with $5,000 capital, to construct and
operate a telephone exchange in thai town. The
company will also construct telephone lines along
certain public highways.
A telephone line is being constructed from Min-

Extensions in and Around Rochester.

The Rochester (N. Y.) Telephone company has
begun the work of reconstructing its operating plant.

An entire new switchboard will be installed at a
cost of $80,000 and it will have a capacity of 6,000
subscribers, an increase over the present board of
2,000. The Strombcrg-Carlson Telephone Manufac-
turing company of Chicago will install the new
board. The growth of the Rochester company has
been very rapid; the new directory of subscribers
just issued contains 4,500 names, an increase of 600
over the directory immediately preceding it.

A contract has been closed with the Inter-Ocean
Telephone and Telegraph company of New York
slate, by the terms of which the Rochester company
is to be given long-distance connections, both east

and west. Up to the present time the long-distance
or toll connections of the Rochester Telephone com-
pany have been confined to a few aajacent towns and
villages, not affording connection, for example, with
Buffalo on the west or Syracuse on the east. By the
terms of its contract the Inter-Ocean company will

immediately begin the work of connecting the Roch-
ester company with many towns and villages in New
York state. Westward, Buffalo is the only break
in the chain of Independent companies which ex-
tends from Rochester to Erie, Pa. It is therefore
intended to connect the Rochester exchange with
western territory by entering Erie through the
southern-tier counties in New York state, where
the telephone interests are controlled by the Inter-
Ocean company. Work in this direction will be
commenced within 60 days.

Telephone Experiments on the Santa
Fe Railroad.

Tests are being conducted by the officers of the
Santa Fe Railroad system to determine the value
of operating trains by telephone and do'ing other
service which is now performed by the telegraph.
1 he tests that are now being made cover short dis-

tances and are for the purpose of demonstrating to

just what extent the telephone may be used in rail-

road work as a substitute for the telegraph. It is

the intention of the company to send both telephone
and telegraph messages over the same wire with, a
view of turning over much of the work now done
by telegraph to the telephone, thus relieving the
operators of all work except the communication of
actual train orders, and as these constitute the minor-
ity of the business transacted, the telephone will be
used much in excess of the telegraph.

It is proposed to send all messages relating to
freight and passenger traffic,, instructions for making
up trains, routings and the many other little matters
that have burdened telegraph operators, by telephone.

It is asserted by the officers of the company that

by the use of the telephone in this supplementary
way, a great deal of money will be saved in the way
of time and the salaries of extra operators.

Several roads are now using the telephone for

traffic purposes and for the operation of trains in a

limited way. Among these lines are the Northern
Pacific, New York, New Haven and Hartford,
Lackawanna and the Illinois Central on its St.

Charles Air line in Chicago.

Chicago Telephone Linemen's Strike.

The condition of the strike of the aerial linemen
of the Chicago Telephone company remains prac-

tically unchanged. Little trouble has been experi-

enced, however, by the company. Four of the strik-

ers were arrested on the 17th for interfering with
a repairman employed by the company, but were
subsequently discharged. The repairman took four

pictures of the strikers from the top of a telephone
pole and was held a prisoner there until a riot call

was turned in by the private detective employed to

guard the repairman from the union pickets. The
striking linemen state that the telephone service of

Chicago has been impaired by the strike, and they

have adopted novel means to prove their statement.

Circular letters were sent out to the patrons of the

Chicago Telephone company, appealing for their sup-

port of the statement, and it is said that a number
of patrons have responded favorably to the strikers'

contention. These letters will be used in the hear-

ing before the State Board of Transportation. The
company, however, denies that there has been am
impairment of service. The linemen submitted a

report of their grievances to the convention of the
International Brotherhood of Electrical Workers,
which met in St. Louis on October 21st.

Southern Iowa Independent Telephone
Association.

The third annual meeting of the Southern Iowa
Independent Telephone association was held at Ot-
tumwa, Iowa, recently. A large number of com
panies were represented and an interesting and
profitable meeting was held. The following-named
BTcntlemcn were elected officers for the ensuing year:

President, C. B. Dobic of Sigourney; vice-president,

J. C. Thorn of Fairfield, and secretary and treasurer,

GENERAL TELEPHONE NEWS.
A number of sheep ranches arc being connected

up by the Opal and Big Piney Telephone company
of Opal, Wyo.

Mcssr Bills and Wortham, Independent telephone
company promoters, have applied for a franchise
in Frecport, III. The company now operating in
that city i, a Bell licensee company with a system
of 450 subscribers.

The People's Telephone company broke ground for
conduits in Lynn, Mass., on October 15th. D. P
Regan, superintendent of the National Conduit and
Cable company of .New York, has charge of the
work. The company will open for business in Lynn,
in opposition to the Bell company as soon as its plant
can be installed.

The Sunset Telephone company, with headquarters
in San Francisco, Cal., has purchased the lijic run-
ning from Ukiah to Willits, Cal. The new purchase
will be consolidated with the rest of the Sunset com-
pany's lines, local services will be extended, and
branches opened to the various summer resorts in
Mendocino County.

Attorney E. B. Jones is making an effort to se-
cure a new telephone franchise from the City Coun-
cil of Salt Lake City. The council has refused to
issue a franchise until his company presents the pe-
tition with a full paid-up capital sufficient to show
that the company he represents is well able to build
according to the petition.

The Virginia Long Distance Telephone company
and the consolidated local lines throughout the state
have sold out to the American Bell Telephone com-
pany. The Richmond (Va.) Telephone company-
has joined with the Virginia Long Distance company
in fighting the Bell company and was taken by sur-
prise by the acquisition of its ally by its opponent.

It is expected that work of constructing the long-
distance telephone line between Raleigh and New-
bern, N. C, and from Newbern to Morehead City
and thence along the Atlantic coast through a sec-
tion of the country where means of communication
have been hitherto very scant will be completed in
a few months. The Henderson (N. C.) Telephone
company will control the entire system.

The Dirigo Telephone company of Maine, with
general offices at Portland, Maine, has issued a serv-
iceable catalogue of its subscribers and toll s-.

at Belgrade, Dixfield, Farmingion, Livermore Falls.
Phillips, Rangeley, Wilton and neighboring towns.
The officers of the company are: President and
general manager, Lewis A. Goudy; treasure
superintendent of exchanges, Elford L. Durgan : su-
perintendent of construction, Herbert H. Niles.

An amended bill of complaint was filed on Oc-
tober 17, with the United States Circuit Court in
Chicago in the suit begun by the Atlantic and West-
ern Telephone company against the American Bell
Telephone company and others, in which $50,000,000
damages, were asked for alleged infringement
of a telephone patent. This bill differs only in
technical points from the original complaint. The
same charges are set forth and the same relief asked
for.

Italy will soon have its first international tele-
phone connection on the completion of the lint

necting Milan, Turin and Paris, via the Mont Cenis.
A few months later telephone communication will
be opened between Milan and Zurich, there only
now remaining to be constructed the f line

between Como and Chiasso on -.lie Swiss
By the establishment of these lines Italy will be
placed in telephonic communication with London, by
way of the Paris system, and with Berlin through
the Zurich line.

Twenty-year franchises for telephone-wire privi-
leges over county roads have been sold in Jefferson

Kj the Independent Long
Telephone and Telegraph company for Sr.-O and to

the Cumberland Telephone and Telegraph com
for $1,250. l'lie first-mentioned privi-

leges cover the River road. Shelbyville pike and
branches. Taylorsville pike. Preston-Street road,
Seventh-street road and Cane Run road. The Cum-
berland company's - are for the remainder
of the county roads.

A new cable was recently laid between Pelcc
Island in Lake Erie and ihe mainland for the Cana-
dian Dominion government The cable is 16% miles
111 length. There had been in le pre-
viously laid from the island to Point Pelcc on the
mainland, but. owing to the rocky nature of the
shore, it seldom stood the ice one winter. The
maintenance of communication between the island
ami the mainland is of great importance
winter on account of the danger attached to the de-
livering of the mail, which is oftentimes delayed.
'The cable and its laud connection on Pelee Island
are worked as a telephone circuit, but busim
interchanged with the Canadian
company's telegraph, the Great Northwestern Tele-

graph and the Bell Telephone company.
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De Laval Steam Turbine.

The steam turbine in principle and even in type
is not new, being, in fact, the first heat motor re-

corded in the history of steam engineering. As far

back as 120 B. C. Hero of Alexandria describes an
apparatus for utilizing heat energy, which was in

reality a reaction turbine. Many centuries later, in

1629, the Italian, Giovanni Branca, brought out
the impact turbine, employing a jet of steam to
impinge upon vanes or blades of a wheel. This
latter, familiar to engineers in the hydraulic motors
of the Pelton type, exhibits in general principle the
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of the turbine, at the same time keeping the varia-
tion within very small limits. The value of this
characteristic is especially to be noted where a ma-
chine is used for driving electrical apparatus, where
the full load is often thrown off or on at once.
This turbine is said to be particularly adapted for
operating alternating machines in parallel, as there
is an entire absence of variation in angular velocity,

which is responsible for so much trouble with re-
ciprocating engines.

The general construction of the De Laval steam
turbine will be clearly understood from the sec-
tional plan shown in Fig. I. The construction of

FIG. I. DE LAVAL STEAM TURBINE.— SECTIONAL PLAN OF TURBlt-E CONNECTED TO A DYNAMO.

characteristic features embodied in the present-day
De Laval steam turbine.

In 1883 De Laval made the first successful steam
turbine, using it in direct connection with the shaft

of a cream separator. This apparatus he improved
by the invention of the diverging nozzle, which se-

cured a complete and adiabatic expansion of' the
steam and the conversion of its entire static energy
into kinetic energy, and by the, use of a flexible

shaft, which allowed the turbine wheel an accurate
enough balance to revolve at a velocity as high as

1,350 feet a second without causing a side pressure
destructive to plain bearings.

With these improvements perfected, a great many
De Laval turbines in sizes from three to 300 horse-
power have been built up to the present time, and
outside of the United States De Laval steam-turbine
companies are operating in Sweden, Germany, France
and England.

A high steam pressure and a good vacuum when
operating the steam turbine are very important.

Not that the steam turbine cannot, as far as the

mechanical results are concerned, be operated equally

well with low pressures and non-condensing, but
whenever the best economy in operating is sought
for, high pressures and a condenser should be used,

and, as the difference and gain in economy in the

case of the steam turbine is more marked than in

the reciprocating engine, it will be found in many
cases, even for comparatively small sizes, of advan-
tage to operate condensing, even in places where
the scarcity of water would render the employment
of a cooling tower necessary.

A characteristic feature of the De Laval steam
turbine is that none of its running parts are subject

to the full pressure of the steam, as the steam is

fully expanded in the nozzles before it reaches the

turbine wheel. This feature, which will not be found
in any other heat motor, is of great value and prom-
ising future in the direction of using high pressures

with resultant increase in economy of fuel. The
restriction as to the steam pressure that can be used
is found only with the boiler, and as far as the

steam turbine itself is concerned, it has been op-

erated successfully with a pressure as high as 3,000

pounds per square inch.

Further and considerable increase in economy can
be attained by using superheated steam, for which
the De Laval turbine is particularly well adapted,

it having no rubbing parts requiring lubrication, or

packing glands in contact with the superheated steam,

and, as in the case of high pressures, even here

the limit exists alone with the boilers.

The Dc Laval steam turbine is a high-speed rotary

steam engine in design and construction, adapted
for all purp ere the common reciprocating

steam engine is now used. This is especially the

here great efficiency, uniformity of rotation

and close regulation are important, as when used in

connection with electrical machinery, centrifugal

pump .vers, etc.

The De Laval s'eam turbine has no stuffing b

no glands, no packing joints, and no working parts

under is practically no friction

nd with in the turbine.

While the turbine running condensing will give a

better efficiency than a compound-condensing f

] advantage in 1.

rbinc, that the efficiency of the reciprocating

load and the

largely increases with
load, while with

the turbine

from 25 erload.

onncction of
ccdingly scn-

of the speed

the turbine presents' no extraordinary departure
form every-day engineering practice. However, the
workmanship and material used, owing to the high
speed employed, must be of the very highest quality.

Referring to the plan (A) is the turbine wheel
mounted upon the slender flexible shaft (B), and
in such position relative to the wheel case as to
revolve entirely free, liberal space being allowed
on each side, as shown. The wheel case and the
wheel-case cover are
so shaped as to form
"safety bearings"
around the hub of the
wheel for the purpose
of catching and check-
ing its speed in case of
an accident to the
sfiaft.

T h e steam, after

passing through the
governor valve, enters

the steam chamber
(D), where it is dis-

tributed to the various
nozzles. These, a c-

cording to the size of
machine, range in
number from 1 to 12.

They are generally

fitted with shutting-

off valves, by which
one or more nozzles

can be cut out when
the turbine is not
loaded to its full ca-

pacity. This allows
steam of boiler pres-

sure to be almost al-

ways used, and adds
to the economy on
light loads. After
passing through t h e

nozzles, the steam, is

completely expanded,
and in blowing through
the buckets its kinetic

energy is transferred

to the turbine wheel.
After performing its

work the steam passes

into the chamber (G),
and out through the

exhaust opening.

The velocity of the

turbine wheel and
shaft, in most cases

too great for practical

utilization, is consid-

erably reduced by
means of the spiral

gear, usually made 10

to 1. The gear i s

mounted and enclosed
in the gear case (I).

()> is ilie pinion marie solid with the flexible shaft

i.ii'i engaging the gear wheel (K). This latter is

! upon the shaft <!.), which, with couplings

t 1.1 the dynamo "r 1. extended for a

pulley. (O) is the governor held with a taper

shank in the end of the shaft (].), and, by means
of a bell crank, operates the governor valve

'I he flexible shaft is 1 upported in three bearing

(Q) and ( 1< ) are the pinion bearings, and rSi i

the main .haft bearing and carries the greater part

r.f the weight of the wheel. This latter bearing is

"If aligning, and is held <" its seal by the

and cap shown. (T) is the flexible bearing. This

entirely free u, oscillate with the shafl,

and its only purpo C i to prevent escape of steam
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when running non-condensing, or air from entering
the wheel case when the turbine is running condens-
ing. All the bearings of the flexible shaft, as well
as the gear wheel, are lubricated from a central
oil reservoir, mounted upon the gear case; all other
bearings are self-oiling. The bearings are plain and
simple in construction, and made in two halves, so
as to be taken out easily and examined. They are
lined with the best quality of anti-friction metal, are
reamed true, round, and to exact size, and have the
outside surface ground to insure perfect fitting and
alignment. The bearings, even in the largest sizes,
are removed and replaced without moving or raising
the shaft from its seat.

The gear wheels are made of solid cast steel, or of
cast iron, with steel rims pressed on. The teeth, in
two rows are set at an angle of 90° to each other.
This, while insuring smooth running, at the same
time checks any tendency of the wheel and shaft to
move lengthwise, thereby making a troublesome
thrust bearing unnecessary.

The flexible shaft is made very slender, which
gives it a certain amount of flexibility and allows
the turbine wheel, when the so-called critical speed
is reached, to revolve around its true center of
gravity. This critical speed, dependent upon the
flexibility of the shaft, occurs well below the normal
speed of the turbine, and marks the disappearance
of all vibrations.

The turbine wheel is by far the most important
part of this turbine and is; in its present form, the
result of numerous experiments, both as to shape
and material. It is made of forged nickel-steel, and
will withstand more than double the normal speed
before showing any signs of distress. In the smaller
sizes the turbine wheels have a hole through the
center and are forced upon a taper sleeve, shrunk
on to the shaft. The larger wheels are made solid,

with the shaft in two pieces screwed to the flanges
of the wheel. The buckets are drop-forged and
made with a bulb shank fitted in slots milled in the
rim of the wheel. By this method the buckets can
easily be taken out and new ones inserted, should
occasion require, without damage to the wheel.
The De Laval steam turbine is said to be adapted

for all classes of work now performed by recipro-

Fig, 2. Steam Turbine tor Rope Driving.

ig. 3. Steam-turbine Dynamo.

DE LAVAL STEAM TURHINE.

eating engines. It is particularly suited for driving
high-speed machinery of all kinds where low steam
consumption and perfect regulation are called for.

It is manufactured in the following types: Steam-
turbine motors, from t'/i-horscpowcr to 300-horsc-
powcr, condensing and non-condensing (a steam-tur-
bine motor of 300 horsepower for rope driving be-
ing illustrated in Fig. 2) ; direct-connected steam-
turbine dynamos, from one-kilowatt to 200-kilowatt,

direct or alternating-current (a direct-current tur-

bine dynamo being shown in Fig. 3) ; steam-turbine
pumps, high-duty steam-turbine pumps for city

waterworks, steam-turbine blowers, belted centrifugal

pumps, rotary fire engines, train-lighting equipments
and locomotive-headlight equipments.
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The American Dc Laval Steam Turbine company

of New York city is the owner of all patents and

di igns of the parent European company, and ha

the benefit of its extensive and successful experience

in building turbines. Every machine shipped beat-

ing the company's name is guaranteed against de-

tective workmanship or material for a period of one

year.

Crocker-Wheeler Railway Generators
and Boosters.

Although principally known for its developmenl

of electrical apparatus for power purposes in con-

nection with various manufacturing industries, the

Crocker-Wheeler company of Ampere, N. J., has

devoted considerable time during the last few years

to the careful consideration of the requirements of

electric-railway work. As a result the company has

built a line of generators upon the most practical

designs to withstand the severe strains to which

railway units arc subjected. A very satisfactory

degree of success has been attained and the machines

now in operation have a remarkable regulation, with

no perceptible sparking at the brushes under wide

variations in load.

The special features claimed for the design and

construction of the company's engine-type generator

are as follows: Compactness, simplicity, strength

and endurance, low current density in windings and

commutator brushes, and other conducting parts,

ample cooling surface and adequate means of ven-

tilation, a substantially flat efficiency curve and a

nearly straight compounding curve, low armature re-

action and no variation of brush lead.

The iron and steel used for the field and armature

arc selected with- special reference to their magnetic

qualities; the other materials are selected with refe-

rence to their suitability for duty. In everv respect

the workmanship is of the highest class. The mag-

net frame is a cast-iron ring of patented girder con-

struction, divided horizontally. The two halves are

fastened together bv bolts and are kept accurately

aliened by dowels let into the frame. The lower

half of the magnet frame is provided with feet that

are drilled to receive the holding-down bolts, and

have, in addition, leveling screws for adjusting ac-

curately the position of the field-magnet frame. The
roles are round and of steel, cast-welded into the

frame in such manner as to insure a perfect mag-
net-c ioint.

Each pole is fitted with a removable shoe, the

function of which is to reduce the densitv of the

magnetic fluv -"here it enters the armature, and

thereby permit the use of a comparatively large air

gap or clearance between armature and field
;

This

air gap is so long that anv slight inaccuracy in cen-

tering will only slightly affect the total clearance, and

will, therefore! have but small effect on the magnetic

balance of the machine.

The field coils are easily removable from the poles,

and the windings are well coated with high-grade

insulating varnish. To guard against mechanical

injury, the field coils are wrapped with a protective

covering.

The armature is of the ironclad type, the core be-

ing formed of toothed laminations made of mild

WESTERN ELECTRICIAN

armature is in perfect running, as well as static

balance.

I he slots have parallel sides with rounded bot-

toms and open tops, the windings are thoroughly

protected against mechanical injury. Ample ven-

tilating surface is provided in the core and at each

end flange. The windings arc without joints, i

where connected to the commutator. The conduct-

ors consist of solid copper wires, with cotton cover-

ing, varnished. This covering serves to insulate the

irrent, and will not alio

f the brushes on the commutator to change
r away. Th'-re arc no slid ng

through which current

brush and the bl

rtcly frictio:.

The dielectric strength of the in

by means of a high pi

For machines of ;

led is 1,500

FIG. I. CR03KBR-WHEELER RAILWAY GENERATOR DRIVES BY VERTICAL ENGINE.

wires from each other, but is not relied upon to

insulate them from the core. In the slots are placed

troughs of insulating material shaped previously

upon a form, and these, in addition to the insulation

wrapping on the coils, furnish abundant mechanical

and electrical protection.

The commutator bars are of the highest-grade

rolled copper and are insulated from each other

and from the shell with mica. The cast-iron rocker

electromotive force greater than 400 volts, but less

than 800 volts, the pressure used is 2.000 volts. The
insulation standard of the Crocker-Wheeler company
for all voltages up to 800 volts is a resistance of

one megohm, measured with field circuits and arma-

ture circuits connected and brushes on commutator.

These generators are very carefully tested before

shipment, and the company specifically guarantees

the rating, stability and performance of its apparatus.

In the accompanying illustrations are shown
of the company's generators, with different engine

connections. Fig. I shows a railway generator di-

rectly driven by a vertical compound engine, while

Fig. 2 shows a machine mounted between the cyl-

inders of a cross-compound horizontal engine.

The Crocker-Wheeler company has also made a

special feature of the design and cons

motor-generators and boosters for central and sub-

stations in connection with electric-railway systems

In general, these units consist of a combin.T

two or more machines having all the features

company's standard motor and dynamo c

mounted upon one base and directly connecte d

as shown in Fig. ...

Tt is the company's general practice to build all

FIG. 2. CROCKER-WIIEKLER RAILWAY GENERATOR DRIVEN BY CROSS-COMPOl'ND Bt-GINE.

Steel. The armature spider is cast in a manner to

avoid internal shrinkage and strains. The lamina

tions are held to the spider by a large number of

dovetail connections accurately machined to an exact

lit. in the larger sizes of machines, and in the smaller

ones bv keys and bolts. The mechanical arrange-

ment and details of the windings arc such as to

produce a balanced, symmetrical and compact wind

ing, witli all the coils or sections alike in form and

dimensions, and capable of removal. The finished

ring is supported in guides on four brackets bolted

directly to the magnet frame, and is mounted
to be capable of rotative movement for adjusting

the position of all the brushes, this adjustment be-

ing controlled bj .1 tangential screw and hand wheel.

Hie brush holders are supported on brackets bolted

to ili^' rocker ring.

The brush holders are of the Crocker-\\ heeler

"oarallel" type, and are so constructed as to be in-

dividually adjustable. They are amply proportioned

FIG. 3. CROCKBR-WHEKLBR RAILWAY BOOSTER.

dynamos with an iron has

heavy casting, the meml
inverti

bearings are very substantial and held

dowel pins. Each individual armature

shaft, ibe shafts being jo ned

Except on very small machi: r and

undcrt heavy flanged coupli '^ fit

ised. These couplings have flange;

the bolt beads and are finished with great care. The
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brush rigging is supported on the pedestals, except

in the larger motor-dynamos, which have a regular

engine-type generator-brush rigging mounted on the

magnet frame. Careful attention has been paid to

securing compactness and rigidity, and the machines

are also constructed so that they can be readily

taken apart.

The Crocker-Wheeler company is also prepared

to furnish dynamos for direct connection to syn-

chronous or induction alternating-current motors for

use in sub-stations which receive alternating current

and distribute direct current, and also to design mo-
tors for all cases requiring the separation of circuits,

raising or lowering of voltage, etc. Its experience

in this field has extended over many years and a

great variety of conditions.

Faries Adjustable Lamp Fixtures.

Adjustable holders and fixtures for incandescent
lamps have been extensively developed and have added
much to the usefulness of the light. One of the sim-
plest adjustable fixtures is the bracket and arm man-
ufactured by the Faries Manufacturing company of

Decatur, 111. This arm can be attached to the wall

or standards and can also be adapted for use with
electroliers, as illustrated in Fig. I. This fixture has
a 36-inch drop and a 26-inch spread and the arms
may be raised or lowered or swung to either side,

thus giving a great variety of positions and throwing
the light to any desired point. Another example of

adjustable fixture is shown in Fig. 2, which illus-

trates a two-light electrolier with a hinged joint on
each arm, so that the arms can be dropped down and

'Sit-down" Besly Band Polishing Ma-
chine.

The accompanying illustration shows a new "sit-

down" band polishing machine just being put on the

market by Charles H. Besly & Co. of Chicago. This

form of stand is desirable, as it permits the operator

to be seated while at work. The Besly band wheels

recommended to be used on this machine are made

the motor brackets, is furnished and attached by the
press manufacturer. This method of equipment has
merit, owing to the impossibility of sudden strains
being put on the gears of the press or the motor
by the rapid manipulation of the controller. With
this equipment, if the controller suddenly throws
the full power upon the motor, it causes a slight
slippage of the belt until the press has attained its

speed.

The motor is attached to a removable bed-plate,
which permits the motor, in case of accident, to be
withdrawn and another substituted while repairs are
being made.

Marketing Produce by Trolley.

In a recent interview in the Chicago Daily News
Robert C. Givins, an enterprising real-estate man,
expresses the following views on a live subject:
"The electric-car system will eventually develop

a new era in truck gardening. I visited Detroit
recently and was surprised to see how many electric
lines ran from that city and connected with adjacent
towns. These lines run through a country well
adapted to farming purposes, and many of the large
farmers are figuring upon having cars of their own
made to run into their own barns by means of
switches in order to enable them to ship their prod-
uce into the market. I believe that in time a farmer

"sit-down" besly band polishing machine.

of semi-steel castings, and when an elastic surface is

required they are covered with felt. The emery or

other abrasive material is applied to the wheel on a

cloth band, which may be tightened firmly around
the wheel. To reset the wheel, or change the grade

of emery, it is necessary only to remove the band
and replace it with another—an operation requiring

only one or two minutes of time.

One of these wheels, it is asserted, will take the

place and do the work of a large number of polishing

wheels. The wheels when used with the firm's emery
bands are always balanced and ready for use. The
machine is suitable for shops where skilled polishers

are not employed as well as in those employing

skilled labor.

These "sit-down" pattern band grinders ape made
so that a single Besly band wheel can be used, or

with double soindle. so that two band wheels may
be used, or a band wheel at one end, and a regular

buff or emery* wheel at the other end of the spindle.

Beslv band wheels are made with cushioned or with

hard finish, whichever may be desired.

Fig. 1. FARIES ADJUSTABLE LAMP FIXTURES. Fig. 2.

any kind of shade used. This style is made for

two, three or four lights. These fixtures are finished

in polished brass or oxidized copper and their ad-

justable features are also combined in another style

of fixture which the Faries company manufactures.

Sprague Printing-press Equipment.

Electrically driven printing presses have been in

operation long enough to demonstrate beyond ques-

tion their superiority over other kinds. They are

no longer an experiment, but are considered an im-

portant factor in economy of power and increased

output. The individual equipment of each press is

also conceded to be the most satisfactory, but it is

sometimes a question which method—belted, geared

or direct-connected—gives the best results. One of

the most successful is a belted equipment recently

perfected by the Sprague Electric company, and

shown in the accompanying illustration. It con-

sists of a Lundell four-horsepower, standard-speed,

compound-wound motor, belted to a flat-bed press.

Preparation of Paper for Electric Print-

ing.

Some interesting details of the Friese-Greene

method of electrolytic printing [see Western Elec-

trician of January' 26, 1901I appeared recently in

London Engineering. In the earlier experiments

silver nitrate was used as the chemical to impregnate

the paper. It was found that an eight-page news-
-ould be printed with the liberation of 0.134

irrain of silver. Silver nitrate, though convenient

cpcrimental work, is unsuitable for practical
' paper impregnated with this salt turns

light. The chemicals origi-

nally c in the industrial develop

of she scheme were a mixture of manganese
sulphate and nitr: both of which arc verv

-I'd an impression of a verv dark

. which tends to become blacker with age.

have, however, been discovered which
ion ion. it is

rocr than can be obtained with ink.

The r- is very great, the cxperi-

jhow that some 36,000 imprc
ible, and it to print

I

I

':ng the imprcenatinc

light plant

stock company, which
ration.

can load up his car in his barn and attach it to a
coming train and within 24 hours receive a remit-
tance for his product.
"This is better than the old plan of traveling

all night over a rough road and sleeping on his
wagon, so as to arrive early at the market. Farmers
generally are now putting telephones in their houses,
and, with the improvement in agricultural imple-
ments and all manner of conveniences, the life of
the farmer will soon cease to be one of drudgery.
They will be enabled to order goods from any store
and have the goods delivered at their houses by the
trolley plan.

"Take, for instance, all the unimproved and va-
cant lands around Chicago. They could be utilized
by changing this land into vegetable gardens. The
great difficulty now is the cost of transportation.
It is expensive to keep horses, and it takes a long
time to get to market. It will not be surprising
within a few years to see a load of hay whirling along
on a trolley line to be delivered at Haymarket Square
25 or 30 minutes after the car has left the farmer's
barn or the haystack."

Mr. Givins concludes by expressing the belief that
a well-equipped trolley sleeping car, void of cin-
ders and dust, and an electric dining car, where the
cooking could be done by the same power that op-
erates the car, are possibilities of the future.

SPRAGUE PRINTING-PRESS EQUIPMENT.

I he motor is controlled by one of the Sprague
company's tandard rheostatic rotary controllers,

used in connection with armature and shunt-field

regulating resistances, The pulley on the motor is

I

1

!- inches in diameter with six-inch face, and the

pulley on tin main driving shaft of the press is 22

inches in diameter with a six-inch face. The trans-
ji of the |m'it from the motor to the press is

obtained with a medium-thickness, perforated, end
belt 5

]
/l* inches wide, which insures noiseless

operation and reduces slippage to a minimum. An
idler or belt tightener is used, which, together with

Utilization of Blast-furnace Gases.

According to the Revue Generale des Sciences
Pures et Appliquees, the Micheville Foundries started
in 1890 a series of experiments having for its object
lire purification of blast-furnace gases, intended to
be utilized for driving one or two Otto engines id
300 horsepower. The plant constructed during the
first half of last year comprises an atmospheric
condenser, made of a number of vertical tubes, in

which the cooled gases are freed of adhering dust
particles; from here they are aspirated and expelled
by means of a ventilator-exhauster, revolving at a
high speed, to impart to the gas the pressure re-

quired for driving it across the purifiers and to

withstand the pressure of the gasometer. The gas is

driven forward by the exhauster through the puri-

fiers, provided with scrubbers and acting as filters.

The first trials were conducted during last October,
when it was found that the amount of dust still

carried to the cylinders of the engine made further
work impracticable. In conducting further tests

during last February the action of the ventilator-

exhauster was aided by the introduction of a power-
ful water jet. This appears to have solved the prob-

lem. An engine of 300 horsepower has been in con-

stant working since February, and will not, appar-

ently, require overhauling for some time to come.
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CORRESPONDENCE.
New York Notes.

New York, October 19.—The board which was
appointed to consider the improvement of the Man-
hattan terminal of the Brooklyn bridge lor re-

lieving the congestion of traffic, has submitted its

report to the commissioner of bridges of New York
city. 1 he original board consisted of the following-

named gentlemen: 1. C. Clarke, Alfred i
J

. Boiler

and Henry G. Prom. Mr. Clarke died 111 June and

Samuel Whinery was appointed to till the vacancy.

Early in the study of the subject -the experts found

that it is not possible to increase the capacity of

the bridge greatly without largely rebuilding it. A
broad consideration of the subject of transportation

between New York and Brooklyn was necessary

to deal intelligently with the traffic situation of

the terminal.

Among other things mentioned in the report is the

fact that the terminal of the trolley-car service over

the bridge must, for the present, remain in the Man-
hattan terminal. The trolley-car tracks cannot be

extended across Park Row and its surface tracks,

which are now burdened to their full capacity, and
to cross or cut into them would result in serious

obstruction of both systems, thereby increasing the

congestion at that point. The board recommended
as a means looking toward relief that the trolley

tracks should be so spaced as to provide ample
platforms between them; that passengers should be

prevented from crossing tracks at grade and that

incoming and outgoing passengers should be sep-

arated.

After taking all condition under careful considera-

tion, the board recommends systems of elevated rail-

roads to connect the Manhattan end of the present

Brooklyn bridge with other river bridges now build-

ing or planned.

Other recommendations include the use of the

gallery or second floor of the present building for

a trolley-car terminal. To supply each trolley track

there are to be two pairs of stairs from the street-

level floor to the trolley floor—one for passengers

going to and one for passengers alighting from the

cars. The elevation of the trolley tracks to the

second floor will prevent connection with the surface

tracks on Park Row. It is said that the public

would strongly object to being compelled to climb

stairs to reach trolley cars and would in preference

cross a number of tracks, as is necessary at present.

The daily volume of travel over the bridge for

October, conservatively estimated, is 300,000 people,

150,000 of whom are carried by bridge cars and
135,000 by trolley cars. The difficulty of making
proper provision for this number is greatly increased

by the fact that a large part of the daily travel

is concentrated into a few hours during the day.

'1'he maximum carrying capacity of the bridge has

about been reached. 'Hie present service over the

uricige during the rush hours is about 260 bridge

cars and 240 trolley cars an hour in each direction.

This service can be increased about 24 per cent.,

however, without overburdening the bridge by in-

creasing the speed during the operation of switching

and by adding another car to each of the trains.

Engineers of the rapid-transit subway have been
at work for the last few days upon one of the most
remarkable undertakings in the engineering line that

has been attempted in New York city. The first

stretch of the subway was completed late last year

between One-hundred-and-thirty-fifth and One-hun-
dred-and-thirty-seventh streets. Since its comple-
tion the plans for the tunnel have been so changed
that there are to be three tracks at that point instead

of two. When this change was made the contractors

were faced with the choice of tearing to pieces their

work and rebuilding on a wider basis or moving
the completed structure bodily. They chose the lat-

ter plan, and in one block a wall weighing 200
tons has been shifted and another weighing about
the same is being shifted. These walls are com-
posed of concrete, heavy rock blocks and pressed

brick. Their height varies from three feet to about

15 feet and their thickness from nine to three feet.

Each wall when it reaches its final position will have
been moved intact through a distance of five feet

and six inches. In the wall that was successfully

moved, the only breakage noticeable in its entire

length of 180 feet was the cracking of a little corner

of the concrete base. The second block, between
One-hundrcd-and-thirty-sixth and One-hundred-and-
thirty-seventh streets, has in it nearly 200 feet of

the regulation steel structure, weighing 2,160 tons,

or 4,320,000 pounds. The east side wall and roof

of this will be moved 5V2 feet toward the east, and
the west wall will be moved the same distance in

the other direction. Twenty-three men are employed
on the work and it took them just 10 days to pre-

pare the first wall for shifting and a day and a half

to slide the wall into its new position. Many con-
tractors and engineers are watching the progress

of this work with great interest.

Five men were killed and two injured yesterday
morning in the rapid-transit subway by a great mass
of rock that caved in on them from the side and roof

of the tunnel. The accident took place on Broad-
way, about the line of Onc-hundrcd-and-sixty-fotirth

street. This section of the tunnel is 105 feet below
the surface. A shaft leads to the tunnel and from
the shaft headings extend north and south, each
being about 700 feet long. Without warning the

mass of rock 63 feet long. It feet wide and 10 feet

high, weighing about 150 tons, fell directly where
these men were working, almost closing the tunnel

and creating a panic among the 200 or 300 men work-
ing 111 other sections.

President Gould of the Manhattan Railway com-
pany is quoted as saying that the equipment of the

company s lines with electricity has been delayed by
the contracting companies in supplying machinery
and material, but that some of the new trains will

probably be running on the Second avenue line in

November and that the gradual equipment of the

Third Avenue and other lines will follow.

H. H. Vreeland, president of the Metropolitan
Street Railway company, has denied the rumor that

the company was to make a reduction in the divi-

dend. According to reports, the earnings in Sep-
tember showed an increase of $112,000 to $115,000, as

compared with the large returns of the correspond-
ing period of last year. It is said that the increase

would be even larger but for the construction of the
rapid-transit subway, which impedes the operation
of some of the company's lines

The Appellate Division of the Supreme Court in

Brooklyn has appointed William C. Bryant, Richard
II. Laimbeer and Frederick R. Kellogg a commission
to determine whether or not a rapid-transit railway
and tunnel should be constructed connecting the

boroughs of Manhattan and Brooklyn. The ap-
pointment was made on the application of the Rapid
Transit Commission, which will co-operate with a

similar body approved by the Appellate Division of
the Supreme Court in Manhattan.

Application has been made to the Stock Exchange
by the Brooklyn Rapid Transit company to have
its $45,000,000 stock regularly listed. The stock
has heretofore been in the unlisted department.
The first annual convention of the National As-

sociation of Automobile Manufacturers will be held
in the assembly room, Madison Square Garden, dur-
ing the week of the automobile show. The morn-
ings of November 5th and 6th will be set aside to

allow the manufacturers time to get together and
discuss automobile topics to their hearts' content.

On November "th the executive committee will meet
and elect officers for the ensuing year. M. L. G.

New England News.
Boston, October 19.—The race of three miles for

electric automobiles at the Attleboro (Mass.) fair

was won by A. L. Lee of Providence, R. I., in 14
minutes and 16 seconds. Frank Mossberg of Attle-

boro, who was second, withdrew after the third

lap on account of an accident. Mr. Lee also won
the match race of two miles in four minutes, two
seconds.
An automobile show will be held from November

15th to 26th at the new automobile stable on Stanhope
street in this city. There will be no charge for ad-
mission or space. The committee in charge consists

of John C. Haynes, 0. L. Hurd, A. P. Underhill,

P. C. Lewis and Eber C. Byam.
Connecticut street-railway men are arranging for

the construction of a trolley road between Stamford
and Greenwich, Conn., the connecting link in the

line between Stamford and New York. When this

line is finished, practically the entire length of the

New York division of the New York, New Haven
and Hartford railroad will be paralleled by trolley

roads.
Lucian Harwood, aged 19 years, employed by the

General Electric company in Lynn was instantly

killed October 14th. He was trimming a lamp when
his hand came in contact with a wire carrying a

current of 1,500 volts.

The Public Franchise League of this city has sent

a circular letter to each candidate for the Massa-
chusette Legislature, asking him whether he is in

favor of obliging public-service corporations to pay
for public franchises, whether he favors a referen-

dum on questions involving the use of public fran-

chises by public-service corporations when the people
petition for it, and whether he favors the building

of a Washington street subway by the city or by a

corporation.

Gilbert Hodges, J. William Patston and Frank D.

Perry, arbitrators in the case of the New England
Electric Railroad Construction company against the

Worcester and Webster Street Railway company,
nave filed their report in the Superior Court. The
plaintiff brought suit to recover $67,471 claimed to be

due for the construction of the defendant's railway.

1 Ik- itemized demand of the construction company
was for $99,568, and it had received $32,097. There
had been 12 hearings on the case. The arbitrators

award $25,309 to the plaintiff and decree that the

defendants shall also pay the expenses of the ar-

bitration.

Julius Scherck, a cotton broker of this city, has

brought suit against the Western Union Telegraph
company, asking for $1,200 damages caused by the

alleged delay in delivering a telegram addressed to

him and containing information about the Agricul-
tural Department's report on the cotton crop. His
New York correspondents claim thai they filed a

message to him on May 3tst which contained ad

vance information regarding the report which was
issued at noon that day. Scherck claims that the

telegram was not delivered for several days and that

he was thereby deprived of the benefit of buying
on the strength of the information it contained.

B.

begun on the plant early last spring. A
power wheel will be used at the plant.

Richmond Industrial Development company
1 the contract for the construction

story plant to J. T. Wilson. Th; being
erected in order to furnish electric power and
space to small industries that cannot flourish well
alone. F. C. Todd is president of the company.
The building is to be completed about Fcbrua
1902.

1 he Bluitt Falls Electric Power company has been
chartered, with offices at Wadesb

to develop Bluitt Falls and trans-
mit electric power to Wadesboro and other points.
The capital of the new company is $250,000. F. J.
Coxc of Wadesboro is interested.
Judge Henry, at Rome, Ga„ has rendered a de-

cision in the Superior Court holding that the City
Electric Railway company must pay Floyd County
$200 a year for the privilege of crossing three bi
in Rome. In addition, the company must pay $600
and interest for the last three years.
A second election has been ordered in the town

of Newbern, N. C, to vote for bonds for the new
electric-light plant. The time for the election is

December 3d, and the amount of bonds $15,000. The
city is at present in darkness, as the contract with
the old company has expired. L.

Canadian Intelligence.

Ottawa, Ont., October 19.—The Canadian General
Electric company has arranged with the Dominion
government to develop power at Nassau Mills for
use in the Peterboro works of the company.
sau Mills is on the canal, about three miles above
Peterboro.
The Stave Lake Power company of Vancouver,

B. C, has completed its negotiations with eastern
capitalists for the financing of its power plant. The
money for the development is being furnished by
Stone & Webster of Boston, Mass., and work will

be begun at once in connection with the installation

of the plant. Power will be transmitted to Van-
couver and New Westminster. The cost of the
.work is estimated at $650,000, including $280,000
for a tunnel two miles in length, dams, etc., and
$370,000 for generating plant and pole line.

1 he Canadian minister of public works has de-
cided upon a very important change in the rates to

be charged on the government telegraph lines to
the Yukon. The rate for press dispatches, instead
of being $3 per 100 words, as at present, will be
$1 per 100 words. Cable rates from the Yukon will

also be altered. The old minimum rate of $3 a
dispatch will be done away with entirely, and mere
will be no minimum rate. Instead, a toll of 40
cents a word will be charged. The question of
commercial rates is still under consideration.
The street-railway, electric-light, incandescent-

light and telephone companies of Toronto, Ont.,
have appealed against the increase of their mu-
nicipal assessments that have just been revised and
placed upon them. These increases appealed against
are: Street-railway company, $1,150,000, of which
$700,000 is on its cars, which have never before
been assessed; Bell Telephone company, $475,000
on poles, plant and wires ; electric-light company.
$129,000, and Incandescent Light company, $165,000
on plant.

Toronto, Ont., is beginning to get 12 per cent, per
year on part of the receipts of the Toronto Electric
Street Railway company. The agreement between
the corporation and the railway provided that the
city should receive eight per cent, on yearly earnings
up to $1,000,000, 10 per cent, over that sum and
up to $1,500,000. and 12 per cent, on all over the
latter amount. The railway company's recei;

the last year have turned the million-and-a-half
mark. \\*.

Southern Developments.
Charlotte. N. C, October 19.—The waterpowei

plant at Milburnie. near Raleigh, N. C. will SO

ready for operation. Both electric power and light

will be furnished to the city of Raleigh. Work was

From the Buckeye State.

Columbus, Ohio, October 19.— the Southern Ohio
Traction company reports that from January 1. 1900,

to October 1st of the same year, the gross r<

were $218,846.40: the operating expenses were $11:.-

022.55, leaving net receipts of $106,823.85, or about
40 per cent. Between the same dates of '.he p

year t ue gross receipts were $252,802.15; the oper-
ating expenses were $138.32.;

-

of $1 14.5c8.45, showing that the operating c\
were 55 per cent, of the receipts. September shows
net receipts of $18,311.50 this year, as compared with

?I7i65570 last year.

There are many rumors abroad that the Evi
Moore people have purchased the Canton-Akron
road, now under construction, which has been a

hone of contention in Northern ' several

months. The Northern Ohio Traction company also

has a line between Canton and Akron under
struction, but if this purchase has been made, it

will be of great advantage, as it will give franc
and rights-of-way through to Canton and New
Philadelphia.

C. C Bragg of Cincinnati is an applicant for a

franchise for .1 short road in Norv extend
toward Cincinnati.

It is reported that an attempt will be made in

the next Legislature to pass a law allowing
canal banks 01' the stale to be
railway purposes. Such a measure would give the
Miami and Erie Transportation company a fran-

chise that would he worth thousands of dollars, yet

u is possible that such a right will not be given away.
The law will be so formed that the company desir-
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ing to use any portion of the banks may lease or

buy them.
The Probate Court will be asked to give the Amer-

ican District Telegraph company a franchise in To-
ledo, such a franchise having been requested some
time ago from the council.

The lines operating between Toledo and Detroit
will be equipped with parlor cars. The double track

between Toledo and Monroe will be used as if it

were two roads, one for freight and local traffic and
the other for fast through cars. It is probable
that the parlor cars will be attached to the coaches
and run train fashion. These cars will make con-
nection with the Cleveland cars, which will be of

the same kind.

An addition of 130 feet will be made to the power
house of the Dayton, Springfield and Urbana road
at Medway. The present house is 100 feet long.

The new addition will be of the same height and
will be proportioned in other ways to suit. New
machinery and several large rotary converters will

be placed in the house, and the plant will supply

the Dajton road and also the Columbus, London and
Springfield for a portion of the distance at least.

It will be one of the largest power houses in the
state. •

The differences existing between the employes and
the management of the People's Street Railway com-
pany of Dayton have been settled. The company
will furnish seats for the motormen, and all the

employes wiil receive transportation.

The Little Consolidated Street Railway company
of Cleveland will shortly make an addition to the

machinery of its power house, in order to increase

its capacity.

On November 1st the Columbus Railway company
will pay a dividend of 1Y4, per cent, to its stock-

holders, and at the same time will pay the same
percentage to its employes. This is the ninth divi-

dend to the 500 employes of the road.

The International Construction company of De-
troit is preparing to commence the construction of

the Mansfield, Savannah and Wellington road. It

will be 60 miles in length and the International com-
pany has the contract for the construction of the

entire line. The company recently increased its cap-

ital stock from $100,000 to $1,500,000.

The Elyria, Grafton and Southern Railway corn-

pan)' opened its line between Elyria and Grafton
Friday afternoon. The opening took the form of a

celebration, and the car was filled with enthusiastic

people when it made its initial trip.

Two injunction suits against the Northern Ohio
Traction company at Ravenna have been settled, and
the company will now be able to complete and
open its extension from Kent to Ravenna within

a short time. O. M. C.

Information from Indiana.

Indianapolis, October 21.—The Union Traction
company is systematically straightening the track

of its electric road between Ingals and Indianapolis,

employing in the work several hundred of men and
teams. By taking out the curves, several miles and
20 minutes time will be gained.

A public meeting was held at Frankfort on Oc-
tober 16th to organize a company for the purpose
of building an electric railway to connect Frank-
fort with Indianapolis. The meeting was enthu-

siastic and within a few minutes $13,000 worth
of stock was subscribed. The law requires $50,000

in paid-up stock before a railroad company can be

incorporated. This amount, it is thought, will be

subscribed during the week. A subsidy will also be

asked. This movement, it is said, will insure the

building of the road.

The Union Traction company has asked the new
Board of Public Works at Indianapolis to take up
the matter of granting to it a franchise to enter the

city. The old board agreed on two different fran-

chises, but the council rejected them. It is be-

lieved a franchise acceptable to all interests will be

agreed on this week.
During the Fall Carnival, which was recently

held at Indianapolis, the interurban lines lightened

the traffic of the steam roads to a perceptible ex-

tent. The interurban lines ran 30 and 60-minute
trains and carried thousands of passengers, thus

demonstrating their ability to handle excursion

traffic.

The members of the board of trustees of Rose
Polytechnic Institute at Terre Haute have gone East
to purchase a large installment of electrical machin-

\ new building is being erected for electrical

apparatus and machinery- F-

Northwestern Notations.
1 Ictober 10.—The council of Cedar

a, has granted franchises to two pro-

moters for interurban lines. One company is

and the other by

fork.
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E. - ichisc at Walla Walla,
car line.

arded a con-
- n all-night basis, at $84

of Mar-

inette, Wis., has started a survey for a line to Pesh-
tigo, eight miles. The line is to be built and com-
pleted before next summer. Later it is expected
that the line will be extended to Oconto and Green
Bay.
The city engineer of St. Paul, thinks that a mu-

nicipal subway to accommodate all wires—telephone
and telegraph, and power and light—is the only
satisfactory solution of the overhead-wire nuisance.

When the individual companies have to construct
their conduits, the progress is slow, and they have
to be continually urged, to induce them to keep
moving. He thinks the time will come when the
city of St. Paul will have to construct a subway
system.
The council of Little Falls, Minn., has granted a

franchise for a local street-railway, electric-light,

power and heating system to C. A. Lindbergh, who
represents a syndicate.

The promoters of the plan to build an electric-car

line from Sioux City to LeMars, Iowa, have ex-
tended_ their plans, and now propose to build to

Spirit Lake, a distance of 90 miles from Sioux City.

The power company at Norris, Mont., is just
completing a waterpower plant at that place. Next
year the company plans to construct a mammoth
plant 20 miles below on the Madison River, which
will furnish 40,000 electrical horsepower. This im-
mense power is to be transmitted to Butte. The
plant will cost about $3,000,000. R.

Beyond the Rockies.

Salt Lake City, October 17.—The Albany Street

Car company has been incorporated at Albany, Ore.,

with a capital stock of $50,000. J. 0. Wyatt, N. V.
Murray and J. H. Roberts were the incorporators.

the Auburn Electric company, at Portland, Ore.,

completed laying its rails on October 5th, and cele-

brated the event with a barbecue, public speaking
and dancing.

It is stated that the management of the O. R. &
N. company has decided to build an electric line

from Ontario, Ore., to the oil fields in Malheur
County. This road will add greatly to the develop-
ment of all that country, which has long been ham-
pered by lack of transportation.

At the recent carnival held by the Elks in this

city the Inter-mountain Electric company erected an
exhibition booth in which was shown an assortment
of the company's goods. The. booth was tastefully

arranged, the walls being decorated with supplies.

The decorations of the left-side wall consisted of dif-

ferent designs made up of small porcelain insulators,

knife and snap switches, cut-outs and rosettes. On
the right-side wall, electric bells, batteries, push-
buttons, incandescent-lamp fixtures, pins, brackets,

insulators and polished-brass brackets, arranged in

various designs, added greatly to the attractiveness

of the display. Samples of telephones and house
and hotel annunciators were displayed upon the
back of the booth. From the ceiling was suspended
a large Japanese umbrella, lined with the colors of

the Elks, and around the outer edge miniature in-

candescent lamps were placed. In the center of the

umbrella was placed a handsome electrolier, and this

added greatly to the whole display. A large show-
case in the center of the booth was used to show
many electrical novelties, which could not be ex-
hibited on the walls. The ceiling, sides and floor of
the booth were covered in purple and white, the pre-

vailing colors of the carnival. C.

PERSONAL.
The University of Dublin has conferred the hon-

'

orary degree of doctor of science on J. W. Swan,
whose name is well known in connection with the

improvement of the incandescent lamp in England.

Carl Redlich, August Braun and Edward Falck,

representing the Austrian government, are in this

country studying railroad and electrical industries.

Many improvements are to be made in Austria in

these lines.

Charles Blizard, manager of the sales department

of the Electric Storage Battery company of Phila-

delphia, spent a few days in Chicago on business

recently. Mr. Blizard formerly represented his com-
pany in Chicago and he found many old friends

who were glad to see him.

Allen Shewman, a Kokomo (Ind.) capitalist and
electric-railway builder, who has constructed many
roads in Illinois, Indiana, Michigan and Wisconsin,

has been missing since September 15th. Mr. Shew-
man is at the head of the company which was re-

cently organized to build an electric road from
Indianapolis to Kokomo.

C. Walton Swoope, for several years chief of the

electrical department of the Spring Garden Institute

of Philadelphia, died on October 7th after a brief

illness. He was 31 years old and a graduate of the

Manual I raining School and the University of Penn-
sylvania. He invented a number of electrical de-

vices and was also the author of textbooks on sub-

i an electrical nature,

Mrs. George A. McKinlock, wife of President Mc-
; of ili'- Central Electric company, Chicago,

from her horse and dragged a distance of

ards during the paper chase of the Onwentsia
Club at Lake Forest, III., on October iijth. She wai

j up unconscious and carried to the clubhouse,
it :•;:< found i hat she had sustained a slight

i
-

.

r

j of the brain. Mrs. McKinlock's condi

tion, however, is very encouraging and it is ex-
pected that she will within a few days be able to
be removed to her home in Chicago.

Mr. B. E. Sunny of Chicago, western manager
of the General Electric company, whose interest in
juvenile-reform work is of long standing, has been
appointed one of three trustees for the Home for
Delinquent Boys which has been authorized by the
Legislature of Illinois. Governor Yates made the
appointment. The other trustees are Elbridge G.
Keith and Judge R. S. Tuthill.

Professor R. A. Smart has resigned his position
in the department of experimental engineering of
Purdue University at Lafayette, Ind., and connected
himself with the B. F. Sturtevant company of Bos-
ton, Mass., with which he will become the head
of a department of experimental engineering that
is being established for the purpose of investigating
all problems relating to blower practice.

Mr. Edward R. Grier, who has had the principal
charge at Chicago for so many years of the sale

of the goods made by the Bryant Electrical company,
has resigned his position with that company. He
and Mr. Harvey Hubble, a well-known manufacturer

u ingenious inventor of Bridgeport, Conn., have
organized a manufacturing company under the name
of the Hubble-Grier Electrical company, for the pur-
pose of manufacturing electrical specialties at

Bridgeport. Mr. Grier has gone to Bridgeport with
his family, and his large list of friends in the elec-

trical business in the West will wish him success
in his new enterprise.

ELECTRIC LIGHTING.
Royal Center, Ind., is to have an electric-lighting

plant.

The Elmwood (111.) electric-light plant, owned
by E. L. Brown, was almost entirely destroyed by
fire recently.

H. Jernigan & Sons at Whitfield, Fla., will rebuild

their electric-lighting plant which was recently des-

troyed by fire.

The council of Port Huron, Mich., has given a

franchise to the Citizens' Electric Lighting and
Power company.

Mrs. R. V. Lacey & Son have been granted a

franchise to construct and operate an electric-light

plant at Alvin, Texas.

A new electric-light company is being organized
at Altoona, Pa., to operate in that city in competi-
tion with the Edison company.

Work of construction will soon be begun on a

large electric-light and power plant at Braddock,
Pa., by the Keystone Electric company.

The Columbia (Pa.) Electric Light and Power
company has been purchased by the Lancaster
County Railway and Light company for a considera-

tion of $65,000.

The Improved Kitson Light company of Arkansas
has been incorporated at Little Rock, Ark., with a

capital stock of $40,000. C. A. Pratt is president

of the company.

Articles of incorporation have been issued to the

Oakland City (Ind.) Electric Light and Power com-
pany, with a capital stock of $15,000. George H.
Klenck and others are the incorporators.

The county commissioners have granted the Her-
cules and Telluride Consolidated Power companies

a franchise to extend their transmission lines from
Salt Lake City to Bingham for the purpose of sup-

plying the town lights and power.

The Oak Park (111.) Yaryan company will build

its new plant in North boulevard, near Euclid av-

enue, at a cost of $150,000. The company has placed

about three blocks of pipes for its hot-water system.

About 100 contracts for heating have been made.

It has been decided by the management of the

Chicago and Alton Railroad company to expend
$10,000 in fitting up 100 engines with electric head-

lights. Extensive experiments made by the officials

have led them to the conclusion that the electric

headlight is the best.

The United States Court of Helena, Mont., on
application has appointed H. L. Walker as re-

ceiver for the Helena Power and Light company.

The proceeding was commenced in the interest of

the Central Trust company of Helena, which holds

bonds of the company to the amount of $1,000,000,

the interest on which has, for some time, been de-

faulted. The company owns the gas, electric-light

and power, and street-railway plants in Helena.

The principal clues to the identity of the burglars

who stole postage stamps to the value of $74,160

from the stamp vault of the Chicago postoffice on

the night of October 20th, were two dry-battery elec-

tric lamp outfits that were found the next day. The
robbers bad used these lamps to aid them in drilling

the holes in the steel floor of the vault which they

entered from under the building. These clues, how-
ever, proved fruitless, as the lamps arc of the stand-

ard type sold by all dealers in electrical novelties

and supplies. .

At a meeting of the Rochester (N. Y.) Gas and

Electric company held on October 16th, former Sec-

retary of (New York) Stale Frederick Cook was
elected president in place of the late J. Lee Judson.
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Charles B. Judson was elected first vicc-presidenl

and Irwin R. Judson was elected a director. Presi-

ilcnl Oml; ;inni)iinced that the late President Judson's

plans 111 the mailer of tin- developmeni <<! power in

Rochester and the storage and regulation ol thi

water of the Genesee River watershed will he car-

ried out in their entirety.

ELECTRIC RAILWAYS.
A company has been organized to construct an

electric railway in Jefferson City, Mo. George A
Monahan is interested.

The Harrisburg (Pa.) Traction company will soon

ncgin the construction "f an extension from Harri

burg to Rutherford Station.

E. S. Tewksbury and. others have applied for a

franchise for an electric railway over seven streets

in the town of Richmond, Cal.

An electric railway is to he built from Cory to

Northeast. Pa., passing through the towns of Find-

ley Lake. Wattburg and Cutting.

Dr. G. E. Hill of Scranton, Pa., is organizing a

company to build a trolley line from Scranton, Pa.,

to Lake Ariel, a distance of 25 miles.

Right-of-way is being secured by the Paulsboro

(N. J.) Traction company from Paulsboro to Wood-
bury, via Clarksboro, for a branch road. »

A franchise has been granted to the People's Belt

Railroad company of Shrcveport, La., permitting it

to construct an electric railroad in the suhttrbs of

that city.

The Coal Belt Electric Railway company proposes

the extension of its line from Crip's mine to Herrin.

111., providing the citizens of Herrin will guarantee

the right-of-way.

The Lake Street Elevated Railroad company of

Chicago has begun the construction of a third track

to be used for its express service from Austin and

Oak Park to the city.

The United Traction company will soon begin

work upon the construction of an extension of its

lines from Glassport, Pa., up the Monongahela
River to Elizabeth and Monongahela.

W. A. Boland. the well-known street-railway mag-
nate, has organized the Jackson (Mich.) and Albion

Electric Railway company, with a capital stock of

J.ljo.ooo. to construct an electric railway from Jack-
son to Albion.

Colorado Springs (Colo.) capitalists will build

the San Juan railway system in Ouray County, Colo.

A company has been organized with $300,000 capital

stock. G. A. Taft. A. S. Munson and others are

the promoters.

A million-dollar charter has been granted to the

Oklahoma Railway and Light company of El Reno.

Okla. It is the purpose of the company to build

and operate some 400 miles of electric railway con-

necting the principal cities and towns of the terri-

tory.

Work will soon be begun on the construction of

the electric railway between Weaverville and Burns-

ville, N. C. This road is being promoted by the

Asheville and Weaverville Street Railway company,
which has prepared to float bonds to the extent of

$160,000.

The Railways Company General of Philadelphia

has filed a certificate with the secretary of state of

New Jersey, reducing its capital stock from $10.-

000.000 to $1,200,000. The certificate is signed by

185 shareholders. The number of shares issued is

232.557, and the number held by each stockholder

ranges from 10 up to 105,500, the latter block heing

held by the Investment company of Philadelphia.

Articles of incorporation have been issued to the

Orange County (N. Y.) Traction company, with a

capital of $325,000. This company is a reorganiza-

tion of the Ncwburgh Electric Railway company.
The directors include F. H. Moffatt of New
Brighton, L. H. Clark, F. H. Pouch. P. D. Pouch
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md B J. Bloodg 1 of Brooklyn, A. B. Pouch of
rompkinsville, J. I;. Kilchcimcr of New York city,

I ' 1 Vlyca "f Newark ami W. C. Hascey of

clair, X. J.

AUTOMOBILES.
Tin' record f'>r long-distance travel, without re-

charging tin' batti

mobile by Mr. Kriegcr of Paris in a vehicle of his

own manufacture, lie i- said to have traveled from
Paris i" Cli.'iu-11-Erault, a distance of [90.65 miles,

with one charge. The previous besl r*-.-' .r.l was
165.8 miles, made by Mr. Garcier of Pi

Ai the automobile race meet which was held in

Joliet, 111., last week, fasi lime was made by the
different classes of automobiles. The fastest mile
was made in one minute 27 1

/-. seconds by a 500-pound
-nam racer, driven by \V. L. Hibbard of Chicago.
Only two electric vehicles competed in the events,
being pitted against each other in a one-mile con-
test. W. A. Crowdus of Chicago won this event,
covering the mile in three minutes 53% seconds.
Mr. Crowdus made successfully the run o'f 40 miles
from Chicago to Joliet without recharging.

PUBLICATIONS.
The extent of the electrical business of the B. F.

Sturtevant company of Boston, Mass., is w^ll shown
by the illustrated catalogue on electric motors, gen-
erators and generating sets which it has recently
issued. A full line of motors and generators up
to 125 horsepower is listed, together with a good
variety of generating sets.

The Mietz & Weiss engine for gas or kerosene
operation, manufactured by August Mietz of New
York city, is the subject for description and illus-

tration in a recent catalogue. The adaptability of
this engine for different kinds of power work is

shown by suitable pictures. The engine can be
belted or directly connected to dynamos for lighting
and power purposes.

SOCIETIES AND SCHOOLS.
Acting upon President Angell's recommendation

the committee on buildings and grounds of the board
of regents of the University of Michigan has been
authorized to submit some idea as to the additional
ground-floor space required for the increasing num-
bers entering the engineering department. The en-
rollment for this department increased by over 100
this fall, making the total number about 350. A
new building is greatly needed and will undoubtedly
be erected soon.

The first indoor meeting this fall of the North-
western Association of the Massachusetts Institute

of Technology was held at the Union Restaurant.
Chicago, on October 16th, President I. W. Litch-
field acting as toastmaster. B. R. T. Collins, chief
engineer of the Chicago Edison company's Harrison
street station, who was in charge of the training-

ship Dorothea when she was brought from Phila-
delphia to Chicago, told of her trip. Harvey S.

Chase spoke on municipal accounting and Cy De Vry
on the animals at Lincoln Park. The old officers

were re-elected.

A memorial window, dedicated to Philip D. Ar-
mour, Jr., and presented by the employes of Armour
& Co., was unveiled at the Armour Institute of
Technology on October 19th. The window was
paid for by a subscription, only employes of the Ar-
mour plants contributing. The symbolism of the
memorial is that of success and achievement, the
central figure representing the achievement of fame
and overcoming of obstacles on the way to com-
plete success. The window is in three divisions,

separated by white-marble pillars. The dimensions
are 20 by 10 feet.

MISCELLANEOUS.

2*3

of Machini at the
of the Allis-Cli.

iering with the employ'
picketing or patrolling

rmitted. I

•.ill be carried to the I

Appeals, and then to the Suprcnr
sary. by the machin

TRADE NEWS.
Work is now under way upon the foun

ill.- immense new plant of the B. !•'. Star
company at Hyde Par/
can Ik' completed noni n for the
needs of the company is shown by the fact tl

plant at Jamaica Plain, Mass., is now taxed
to the limit and that it has been necessary

I

overtime, particularly in the engine and electrical

departmi

Scaled proposals will- be received at ihe office

of the supervising architect, Treasury Department.
Washington. D. C., until 2 p. m., December 3
the installation of a conduit and wiring systi:

the United States Postofficc building at Clinton.
Iowa. The drawings and specifications may

'

tained at the office of the superintendent of
struction at Clinton, Iowa, or at the office of
Knox Taylor, supervising architect, Washington.
D. C.

BUSINESS.

Judge Kohlsaat of the United Stales Circuit Court.

Chicago, lias issued a permanent injunction restrain-

ing the members of the International Association

It is given out on the authority of the Electric
Appliance company of Chicago that there are over
75,000 Adams-Bagnall lamps now in use in the
United States and Canada.

Recent orders for engines have been received
by the Ball Engine company of Erie, Pa., from the
Pacific Coast company of Seattle, Wash., the Cleve-
land Macaroni company of Cleveland, Ohio, the
Driskill Hotel of Austin, Texas, and the Coli 5

Physicians and Surgeons of Chicago.

The Central Electric company of Chicago calls at-

tention to the Ideal dry battery, which it assei

be the best battery on the market for the price.

This battery' is rapidly becoming a favorite in tele-

phone work, and the Central company is expecting
the demand to increase rapidly, as the batten
now stood the test of practical work. This company
wishes also to inform its customers that it will l>e

pleased to quote prices on batteries of all makes.
both fluid and dry.

J. Holt Gates & Co. of Chicago are putting on
the market a high grade of carbon brush, known as

the Excelsior brush, which has been specially treated
to give long life and great current-carrying capacity.

About 50 amperes to a square inch of car
carried without running the lubricant out of the
brush. The brushes tend to cool the comm-
on account of the large current-carrying capacity,

the conductivity being yS 1
^ per cent. They ar

to be very' good for hot-commutator and sparking
machines and are especially adaptable for us

railway and power-transmission motors. Usei
tnese brushes, the firm says, have found them very
satisfactory.

The Wisconsin River Pulp and Paper company
of Stevens Poim. Wis., has recently installed three
pairs of 36-inch McCormick turbines, built by the
S. Morgan Smith company of York. Pa. Each pair
is mounted on a cast-iron draft chest in a steel

flume, and develops 350 horsepower with 200 rev-
olutions under a working head of IS feet. The
Smith company claims to build the highest
cylinder-gate turbines now offered the public. This
company also furnished the International

company three pairs of 39-inch and one pair
inch McCormicIs turbines, mounted in a similar
manner, which, when tested at Holyoke, gave 85
per cent, efficiency and extraordinary' speed. These
wheels are developing 7.200 horsepower undi
feel head and are used for operating pulp grinders
.1! Rumford Falls, Maine.

ILLUSTRATED ELECTRICAL PATENT RECORD.

684.407. Electric Arc Lamp. Hugo Bremer, Ne-
heim, Germany. Application filed November 2,

1900.

The arc is struck between a pair or downwardly pointed
parallel or converging carbons. A reflector surrounds the
carbon points and lias extensions or projections arranged
in the direction of the arc. A magnet produces a mag-
netic field which drives the arc against the projections of

the reflector.

684.408. Trolley Attachment. Thomas J. Burke,
New Orleans, La. Application filed July I, 1901.

An overhead trolley polo and wire are combined with a
bridge or wheel track pivotally connected to the pole. A
cable passes through the pole by which the bridge may be
held up, in close relation to the wiro.

(184,415. Quadruples Telegraphy. Clark E. Diehl,

Harrisburg, Pa., assignor to the Postal Tele-
graph cable company, New York, N. Y. Ap-
plication filed h'ebruary 25, 1901.

Four grounded dynamos are arranged in two pairs of
respectively opposite polarity and different electromotive
forces. Two transmitters and suitable circuit connections

Issued (United States Patent Office) October /$, /go/.

are provided therefor, one of which, when operated, re-

verses the polarity of the dynamo connected to the line,

while the other changes from a dynamo of one electromo-
tive force to the other. A relay responsive to changes of
polarity is provided for one set of signals, and there is a
relay responsive to changes In current strength (or a sec-
ond set of signals. A sounder and local circuit are
provided for the last-namod relay. An intermediate elec-
tromagnet controls the break points in the sounder cir-

cuit. A permanently closed local circuit contaius the
coils of the Intermediate magnet. There is a shunt or
short circuit around the coils of the magnet. The brake
points are controlled by the relay included in tho shunt
circuit.

684,436. Automatic Cm off. Irwin F. Kepler.

Akron, Ohio. Application filed March 22, 1901.

A valve provided with a vertical stem is located within
a fluid-supply pipe. A spring is attached to the Stem
whose normal tendency is to close the valve. An electro
magnet is provided with a rocking armature, and .1 catch
is adapted to retain the armature when rocked in one
direction. A scries of gears connect the valve stem and
a shaft. The shaft bears a toothed wheel which is adapted
to be engaged by tho rocking armature. An etcctric bat-
tery is connected with the electromagnet, and a pressure
indicator is adapted to close the electric current through
the electromagnet when the pressure in the supply pipe is

at a determinate point. An inclosing case is provided to
retain the mechanism described.

084.440. Signal Telegraph. Erwin Lavcns and Ed-
ward ). 1 s\ n, X. "* V
filed January 7, 1901.

This device for transmitting and recoil bag signals, com*
prise* in oscillating handle. fixed contacts and an arm

ring contact pins adapted to coaci with the
A contact .iovice is provided for imparting movement to
the arm carrying the contact pins. There is a series of
electromagnets A toothed wheel carries a pointer, and
armatures carrying escapement ^rms coac[ with the
toothed wheel and are adapted to eat to the
toothed wheel III opposite directions as the magnets are
cticrgircd. A dial over which the pointer travels is also
provided.

S Apparatus lor Heating and Agitating Air.

11 V. Porter. Boston. Si r to the
Bay State Electric Heat and Lighl company.
U' V T. Application filed December
6, 1897.

A source of heat such as gas or oil barriers is provided
for heating the air by direct contact. A fan is exposed to

the surrounding air for agitating the same by the direct
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contact of its blades therewith and for diffusing the

heated air and products of combustion. A hood is pro-

vided in which is located the source of heaf and has per-

forations to admit air and is adapted to convey the heated

air aDd products of combustion to the fan. A motor is

actuated independently of the draft of the heated air and
products of combustion for operating the fan.

684,459. Electric Heater. Edwin F. Porter, Boston,

Mass., assignor to the Bay State Electric Heat
and Light company, Jersey City, N. J. Appli-

cation filed January 29, 1898.

A shaft is operated by an electric motor and a hub is

provided on the shaft. One or more blades of carbon are

each molded in an integral mass and decrease in thick-

ness from the inner to the outer end to heat the same
uniformly. Each of these blades is provided with a

Longitudinal slit and transverse slits for lengthening the

travel of the electric current through the blade. Insulat-

ing arms are secured to the hub and are connected to the

blades Means are provided for removably securing the

blades to the arms.

NO. 684,579.

684,467. Wireless Telegraphy. Harry Shoemaker,
Philadelphia, Pa., assignor to Marie V. Gehring,
Philadelphia, Pa. Application filed February 12,

1901.

The transmitting apparatus is composed of a key and
an electromagnet in circuit with the key. Means are
operated by the circuit, and an induction coil in the cir-

cuit is closed by these means. The receiving apparatus is

composed of a detector or anti-coherer comprising an
outside tube, a central tube, a sheet of foil provided with
transverse slits and longitudinal slits, and an absorbent
surrounding the foil and tube. An electromagnet or relay

is always in closed circuit with the detector except when
a wave is received, and a sounder circuit is adapted to be
closed when a wave is received to operate the sounder.

684,506. Telephone Relay. Bela Gati, Temesvar,
Austria-Hungary. Application filed March 22,

1900.

The method of relaying telephonic currents, which is

described, consists in modifying the current flowing in a
circuit containing an arc lamp in operation, by passing
currents corresponding to the voice currents through the

lamp, then inducing currents in a receiving circuit by
means of the modified current,

684,534. Inner Globe for Enclosed-arc Lamps. James
P. Williams, New York, N. Y., assignor to H.
Howard Douglas, New York, N. Y. Applica-

tion filed November 10, 1900.

The globe is provided with an inner annular flange in a
horizontal plane above the arc. A horizontal partition

rests upon the flange, and a top cover is provided, thereby
forming an upper gas chamber wholly within the globe
and above the arc.

684,541. System of Testing Coils. Roger W. Conant,
Boston, Mass. Application filed January 7, 1901.

This system is for testing coils, windings, etc., by a
comparison of sounds due to variations in the self-induc-

tive capacity of the opposite sides of a circuit. This cir-

cuit comprises portable terminals adapted to be brought
in contact with a coil or winding to be tested. Portable
terminals are adapted to be brought in contact with a coil

which is used as a standard for the tested coil. A source
of current supply, self-inductive coils and resistance coils

are in circuit with the standard coil and the coil to be
tested. A telephone is provided and there are means for

interrupting the circuit. Means are also provided for

varying the inductive capacity of either side of the circuit.

684,579- Means for Operating Electrical Machines
Synchronously. Carl J. A. Michalke, Charlott-

enburg, Germany, assignor to the Siemens &
Halske Electric company of America, Chicago,
111., a corporation of Illinois. Application filed

December 31, 1897. Renewed March 1, 1901.

In an alternating-curreat power circuit, a number of
armatures are each provided with an alternating-current
winding. Field windings for each of the armatures derive
their current from any suitable source of alternating cur-
rent independently of the armatures. Leads are provided
for electrically interconnecting the armatures for ihe pur-
pose of producing equalizing currents therein when the
armatures do not occupy corresponding relative positions.

(See cat.)

684,596. Electric Railway. Benson Bidwell, Philadel-

phia, Pa., assignor of one-half to Charles F. Bid-
well, Indianapolis, Ind. Application filed August
14, 1884.

Sectional conductors are provided with insulated sup-
porting brackets. Circuits are located in juxtaposition to

the sections of the condnctors. Traveling current col-

lectors comprise L-shaped depending bars. Vertical bars
are provided with sockets and are pivotally secured to

the L-shaped bar. Brushes or roller rods are vertically

sliding and located in the sockets of the vertical bars.

Springs encircle the vertical bars, and a roller is pivotally

secured to the top of the vertical bar. Brackets are se-

cured to the track rails, the ends of the sectional con-
doctors projecting through the bracket, whereby the
conductor sections abut against each other and form a
continuous electrical contact for the sections.

1. Israel B. Chanller,

Sewickley, Pa. Application filed January 16,

19OX.

FJlh pUt*;!. arc provided with recesses on their inner
- :-. throughout their entire length, and bolts connect

Ihe f.-h platen to the rail*. Flat elongated conducting
--. are provided with elongated apertures at suitable

let with the fish-plate bolts. Resilient

washers are mounted on each bolt between the fish plates

an'! Ming the plate-, in close
engagement with the web of the rails.

Tdephor i System. Frank
B. ( Ml. Application filed April

A metallic* circuit party-line system is provided with a
nacnber of sets of signaling dot at which re-

* current of a given polarity, connected
betweei ie leads add (be earth. Means are asso-

ciated with each device for putting a direct ground on one
side of the circuit to prevent the signal devices on that
side from operation, together with a generator capable of
generating a current of such polarity that the other signal
devices on the same side of the circuit with the generator
will not respond.

684,602. Apparatus for Telephone Systems. Frank
B. Cook, Chicago, 111. Application filed April
17, 1899.

This device is a distributing board which is composed
of a number of strips provided with terminals. A corre-
sponding number of supporting strips extend transversely
from the rear faces of the first-mentioned strips. These
supporting strips are provided with apertures extending
from front to rear, and also with other apertures extending
rom side to side. (See cut.)

684,609. Controlling System for Railway Vehicles.
Ernest R. Hill, Wilkinsburg, Pa., assignor to
George Westinghouse, Pittsburg, Pa. Applica-
tion filed September 20, 1900.

A controller is provided with pneumatically actuated
means for operating it and is combined with electromag-
netic means for directing and applying pneumatic pres-
sure. A hand-operated control switch is provided. An
electromagnet is connected to the power or motor circuit,
and there are means controlled by the magnet for opening
and closing the control-switch circuit in accordance with
the conditions of the power circuit.

684,612. System of Electrical Distribution. Carl J.
A. Michalke, Charlottenburg, Germany, assignor
to Siemens & Halske Electric company of Amer-
ica, Chicago, 111., a corporation of Illinois. Ap-
plication filed December 31, 1897.

A dynamo-electric machine has relatively movable mem-
bers, both of which are provided with multiphase wind-
ings, A source of multiphase current is connected to the
winding on one of the members. A subdivided source of
multiphase current has a series of terminals for each
phase, and a switching device is constructed and arranged
to vary the connections between the terminals and the
winding on the other member of the dynamo-electric ma-
chine in such manner as to produce a predetermined
phase displacement of the magnetic fields generated in
the relatively movable members of the dynamo-electric
machine upon a predetermined movement of the switching
device.

684,615. Telephone Call-bell Apparatus. William
S. Paca, Erie, Pa., assignor of one-half to Peter
H. Adams, Erie, Pa. Application filed Decem-
ber 26, 1900.

In a multiple-station telephone circuit are provided a tele-
phone, a generator, and call-bell mechanism which has
call-bell magnets therein of relatively high resistance. A
branch line normally connects the magnets on one side
with one line of the circuit leading into the exchange and
on the other side with a ground. A resistance coil is

located between the ground line and a branch line leading
from the generator and telephone apparatus at the station
to the other line of the circuit leading into the exchanee.
A signaling apparatus is provided at the exchange and
there is a switch mechanism whereby signals can be sent
out over either Hue of the main circuit leading out of the
exchanee.

can Battery company, Chicago, 111. Application
filed January 9, 1901.

A body is provided with transverse leaves having their
bases separated from one another and having the free
edge of each leaf, except the upper one, bent down fiat
upon the next adjoining upper leaf preparatory to receiv-
ing the active material.

684,643. Plate Holder for Electric Storage Batteries.
Charles S. Kaufmann, Chicago, 111., assignor to
the American Battery company, Chicago, 111.

Application filed January 10, 1901.
Within the body of ihis device is a plate opening having

on one side and within the plane of the two body faces
a receiving edge for the fixed attachment thereto of one
end of the plate. On the opposite side of the plate open-
ing and within the plane of the two body faces is a re-
cessed engaging edge for receiving therein and retaining
loosely in place within the plane of the two body faces
the opposite free end of the plate.

684,672. Machine for Extracting Precious Metals
from Ores. Lewis Chandlee, Colorado Springs,
Colo. Application filed June 2, 1900.
A machine for amalgamating ores comprises a pan for

holding mercury or other amalgamating substances. A
disk is arranged above the pan and has a downwardly pro-
jecting central portion which is adapted to extend into the
pan and is positively held so as to engage the surface of
the mercury. An outwardly extending flange is adapted to
rest upon suitable supporting means, and a hopper is ar-
ranged at the center of the disk, which is adapted to dis-
charge material through the same upon the surface of the
mercury in the pan. A porous cup is arranged concen-
trically within the hopper and is adapted to contain suita-
ble chemicals and has its lower end extending below the
hopper and inserted in the mercury. Means are provided
for. insulating the cup from the pan, and there are means
for passing a current of electricity through the mercury,
comprising an anode mounted in the chemical cup and a
cathode projecting into the mercury in the pan, whereby
the current of electricity will pass through the mercury
and the material which it carries for keeping it in proper
condition to attract and hold the fine metals.

684.697. Storage Battery for Boats. Robert M.
Lloyd, New York, N. Y., assignor to the Elec-
tric Boat company, New York, N. Y., a corpora-
tion of New Jersey. Application filed June 14,
1900.

A battery compartment is combined with a compartment
for collecting leaked or spilled battery solution. An open
connection is provided between the two compartments,
and an electrically controlled alarm situated in the open
connection is provided for giving warning of leaking or
spilling.

684.698. Storage Battery. Robert M. Lloyd, New
York, N. Y., assignor to the Electric Boat com-
pany, New York, N. Y., a corporation of New
Jersey. Application filed November 27, 1900.

A tubular body comprises a frame composed of a num-
ber of rigid metallic bars secured together in the form of
a crate, with wooden boards secured therewith to form a
practically continuous box. A continuous lining of acid-
proof protective material is located within the tubular
body, in combination with an applied acid-resisting bot-
tom secured to the body.

684.699. Storage Battery. Robert M. Lloyd, New
York, N. Y., assignor to the Electric Boat com-
pany, New York, N. Y., a corporation of New
Jersey. Application filed February 15, 1901.
A battery compartment has a body or frame and an

acid-resisting lining insulated from the body or frame. A
drainage compartment is provided in open connection
with the interior of the battery compartment.

NO. 684,602. NO. 684,700.

684,619. Electric Arc Lamp. Charles M. Shafer,

McDonald, Pa., assignor of one-half to Joseph

Voye, Sr., McDonald, Pa. Application filed June

26, 1901.

This device consists of a globe, a frame and magnets

within the frame. A lever within the frame is adapted to

engage with the magnets. A swinging carbon is supported

on a holder within the globe. A stationary carbon is sup-

ported on a holder within the globe and at an angle to

the swinging carbon. A bell-crank lever is pivoted on the

frame, having one end connected to the first-named lever

by a rod, and a link is pivoted to the opposite end of the

bell-crank lever and to the holder for the swinging carbon

for automatically moving the globe to form the arc and

connect the carbons.

684,628. Electric Resistance. Wilber A. Carrell,

West Homestead, Pa., assignor of one-half to

John 0, Horning, Pittsburg, Pa. Application

filed June 21, 1901.

A series of metal strips or plates each has one end bent

over and makes electric contact with an adjoining plate.

Insulating material is interposed between the body por-

tions of adjoining plates and between the body and bent-

over portions of each strip.

684,641. Insulator for Storage-battery Plates.

Charles S. Kaufman, Chicago, 111., assignor to

the American Battery company, Chicago, 111.

Application filed January 7, 1901.

This device Is for battory platen formed with a head or

neck. Two side bars each extend downward and then

flare outward leaving a shoulder and two legs, one extend-

ing downward from each shoulder. These legs are

adapted to slip down over the heads of the plates.

684,642- Plate $<>r Storage Batteries. Charles S.

Kaufman, Chicago, III, assignor to the Ameri-

NO. 684,706.

684,700. Storage Battery. Robert M. Lloyd, . New
York, N. Y., assignor to the Electric Boat com-
pany, New York, N. Y., a corporation of New

- Jersey. Application filed February 15, 1901.

A battery compartment is combined with a pipe in open
connection with tne compartment for leading gases there-
from. A valve is provided for closing the pipe, and there
are means for causing suction through the pipe, and
thereby drawing off the gases. (See cut.)

684,706. System of Signaling. Arthur J. Mundy,
Boston, Mass., assignor to the Gray Telephone
company, Waterville, Maine, and Boston, Mass.,
a corporation of Maine. Application filed April

5, 1901.

The method of signaling described comprises the trans-
mission of an instantaneous signal by wireless telegraphy
from a main or sending station to a receiving starion
separated from it by water and the transmission of a
progressive signal from a sending station to the same
receiving station started at the same time or at a known
interval of time with respect to the time of the instan-
taneous signal. (See cut.)

684,725. Means for Controlling Energy Delivered
to Translating Devices. Joseph Sachs, Hartford,
Conn. Application filed March 9, 1900. Re-
newed February 28, 1901.

A prime mover or mechanical power-producing device
is coupled to and drives an electric generator. An electric
motor is connected to the translating devices. There is

electrical connection between the motor and the dynamo,
comprising a solenoid in the main circuit and a rheostat in

the dynamo-field circuit. The rhoostat jb ho operated by
the solenoid that an increased or decreased resistance Is

thrown into the dynamo field by the rheostat as an in-

creased or decreased torque output is demanded by the
motor, thereby causing a decrease or Increase of the elec-
tromotive force and an increase or decrease of current
aupplied to the motor.
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Shawinigan Waterpower Development.
Al Shawinigan Falls, Quebec, on Saturday, Oc-

tober 19th, the Shawinigan Water and Power com-

pany held an oflicial and formal starting of the

installation in the power house from which current

is supplied to the new aluminum plant of the Pitts-

burg Reduction company there located. This power

house is of brick, built on rubble masonry. It is

a little over 77 feet long, 74 feet wide and 34 feet

high to the eaves. It contains two waterwheels of

3.000 horsepower capacity each, made by the Dayton

Globe Iron Works company of Dayton, Ohio. Con-
nected to each of these wheels are two direct-current

300-volt generators of 1,000-kilowatt capacity each.

It was these waterwheels that were formally started

in the presence of about 100 guests of the com-
pany, the occasion being one of great pleasure and

satisfaction to all concerned. The power house of

the Pittsburg Reduction company is located about

400 feet from the reduction works, which stand on

the hill, about 175 feet above the power station. Run-
ning from the power house to the aluminum plant

there is an enclosed passageway, through which
aluminum conductors are strung to carry the cur-

rent to the works. The Pittsburg Reduction com-
pany's plant consists of a reduction building 46 feet

wide, 276 feet long and 27 feet high ; a warehouse

be done. As stated, the diameter of the flume is

nine feet. Its shell has a thickness of five-sixteenths

inch. Within a distance of 20 feet from the
1

house it swells to a diameter of 11 feet and changes
its thickness to nine-sixteenths inch. It enters the

building in a horizontal direction, passing for some
distance through the power house before reaching

the wheels. The space over the flumes will be re-

served for a gallery, on the floor of which all the

switchboards will be located.

The waterwheels will be of the twin-turbine type,

having one runner near either end of the casing.

The water will enter the turbine radially from with-

out and discharge radially toward the center of the

shafts into the draft chambers, which will connect

to a single draft tube, eight feet in diameter, swell-

ing to 11 feet in diameter as it passes vertically

down from the bottom of the casing to the tail-

water, the mean low level of which will be about

25 feet below the center of the wheel shaft. The
casing is circular in form. Two large air chambers
surmount the casing. The total length of the water-

wheel, center to center of bearings, will be 30 feet.

The gate controlling the flow of water will be lo-

cated in the draft chambers, and will consist of two
butterfly valves, side by side, closing together on

the center between their two shafts.

operation of the mill 8,000 hot ill be used,
but the company build a paper and
phite mill that will use 7,000 additional I

Considerable of the pulp made is intended for

hipment, and a part of the equipment of the

pulp mill consists of two drying machines, built

after the plan of an ordinary paper machine, and
these will be used in drying the pulp for the foreign

markets.

Officers of the company and others who were
present at the gathering of October 19th wer
lighted with the installation started, and also with
the prospects of Shawinigan Falls as a manufac-
turing center. Naturally, there was much rejoicing

over the commencement of such a substantial in-

dustry as that of the manufacture of aluminum, an
article for which the demand fairly exceeds the

supply. Canada has a great future in the manu-
facture of paper and pulp, and the big plant soon
to be started will be a material factor in developing
the Dominion's resources in this respect

The chief engineer of the Shawinigan Water and
Power company is Mr. Wallace C. Johnson, member
American Society of Civil Engineers, who is well

known in connection with the hydraulic-canal de-

velopment at Niagara Falls and other similar in-

stallations in the United States and Canada. Mr.

105 feet long, 79 feet wide and 20 feet high, and a

furnace building 174 feet long, 62 feet wide and 20

feet high. The furnace and reduction buildings are

connected by a passage building 27 feet wide and

of about the same length.

The Shawinigan development consists of a canal

having a length of about 1,000 feet, a width of 100

feet and a depth of 20 feet at low water, through

which the water is conducted to a forebay, formed

by building a solid concrete wall, 40 feet in height

and 30 feet in thickness at the bottom, on the solid

rock crossing the end of the canal. It is from this

forebay that the water for the operation of the

wheels is obtained, it being conducted to the power
houses in steel tubes having a diameter of nine

nil Three of these tubes or penstocks arc now
in place, while three more are in process of con-

struction. They lead to the two power houses at

the fool of a fall 'of 125 feet.

When the guests of the Shawinigan Water and
Power company were at Shawinigan Falls the in-

stallation in the main power house of the company
was not fully erected. Two generators, each of

5.000 horsepower, were in place, and two of the

waterwheels were being placed. These waterwheels
arc said to be the largest ever built, each having a

capacity of 0,000 horsepower under a head of 125

feel. They were made by the I I'. Morris company
of Philadelphia. Provision has been made for three

such units in that section of the power house now
built. The second half of the station will be an

cxacl duplicate of the fust half, and thus the com-
pleted station will contain six such units, together
with such other apparatus as may he needed to sup-

plement thesi for tin fulfillment of tlu . work to

Power CompaDy.

SHAWINIGAN WATERPOWBR DEVELOPMENT.

About half a mile from the main power station

of the Shawinigan Water and Power company the

Belgo-Canadian Pulp company has erected a pulp

mill, and this mill is to be supplied with water by

the Shawinigan Water and Power company by

means of a development separate and distinct from
the plants above described. The development for

the operation of the pulp mill is under construction.

Water will be taken out of the river about half a

mile up from the canal, and discharged into the

Shawinigan River, which empties into the St.

Maurice River below the falls. The headworks
sist of a concrete forebay, 40 feet high, and con-

taining the racks and headgates, and these are com-
pleted. A steel penstock 12 feet in diameter is to

be erected between the forebay and the mill, which

is located on the hank of the lower river. In order

to put in this pipe a tunnel was excavated through
the soft-clay bank about 200 feet long. Formerly
this clay bank was the only harrier that kept the

river from flowing down through the gorge where

the pulp mill is now located. In the construction

of the headworks a cofferdam 250 feet lone on its

face, with sides 150 feet long, extending hack into

the bank, was constructed, and this held the water

back out of a space -'50 1>>- 150. in which the forebay

walls were constructed. At the time when the

cofferdam was buill il was necessary to make tight

against 40 feet of water on the outside, and even

under these conditions the leakage was exceedingly

small.

The pulp mill of the Belgo Canadian company is

approaching completion. Much of the machinery
has been installed. When in operation it will have

a capacity of irjo tons of dry pulp a day. For the

Pittsburg Reduction CompED] =

Power House.
Pittsburg Reducticn Ccmpac;

Aluminum Plant.

Johnson was among fathering referred to and

was much gratified at the workings of the installa-

tion. His portrait is on the next pag.e.

The Shawinigan Water and Power company is

officered as follows: President. J. X. Greenshields,

Montreal : vice-president, John Joyce. Andover.

Mass.: secretary. R. W. Douglas, Montreal;

urer. J. E. Aldred. Boston. Mass.: chief engineer.

Walla.
I

son, Xiagara Falls. The company's

capital is ?6oo,ooo.

Street Lighting in Chicago.

g data "i street lighting in CI

nted by the Chicago Bureau 3 3. In

August, 10,01, the number of gas lights opera:.

24,807 and the number of gasoline I .

There were 4,328 electric lights tare lamps''

ated by the city and 68

rented during that month. The total 1111111'

lights operated was 35,522, giving an ai

candlcpowcr for lighting thi

These figures show an incrc

in 1000. when 34.130 lights were rith an

average daily candlcpowcr of 10404.240. '

f lighting the city dropped fron -

for the month of June

37 in August. This decrease

counted for by the fact that since Jul;

been furnished free to the city in

per cent, of

city maintaining the lam

k has been begun on the construction of the

Dahloncga (Ga.) and Gainesville . viad.
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New Telephone Exchange at Munich.

Until 1895 the two large exchanges of the Munich
telephone system were equipped with indicator or

"drop" boards, with a capacity of 50 subscribers

each. In that year, however, these boards were
found inadequate for the growing needs of the sys-

tem, and the office known as Exchange I. was fur-

nished by the Western Electric company with mul-
tiple switchboards having a capacity of 6,000 sub-

scribers. Last year the old-style boards in the office

known as Exchange II. were replaced by a multiple-

switchboard installation of the latest and most mod-
ern construction, the system of telephonic communi-
cation being thus greatly improved. In addition to

this a new office or exchange was fitted up ex-

clusively for toll-line traffic.

Exchange II. possesses many features that are

WALLACE C JOHNSON, CHIEF ENGINEER OF SHAWINIGAN
WATER AND POWER COMPANY. (PAGE 285.)

new on the continent of Europe, the most prominent
of these being the substitution of the small signal

lamps for the old-style drops. These lamps are placed

immediately over the corresponding answering jacks,

thus saving much time in the answering of calls.

The operator, instead of having first to read the

number of the fallen drop and then to look for the
corresponding jack, now simply inserts the answer-
ing plug in the jack, which is situated directly under
the ngnted lamp. It has been shown at the Munich
exchange that by this arrangement a skilled op-

erator can more easily and comfortably attend to

150 subscribers—assuming the rate of calls to be
the same—than she could attend to 120 numbers in

the old exchange under the drop system. It is esti-

mated that in the fully equipped exchange of 10,800

lines the saving in the salaries of the switchboard
staff alone as a result of this economy will amount
to at least $13,000 a year.

The operating room of Exchange II. has an area

generating plant to the various switchboards (Ex-
change II.) are shown in Fig. 1.

With* a view to insure prompt communication be-

tween subscribers, the capacity of Exchange II. has
been limited to 10,800 lines. The extent to which
the size of the jacks has been reduced in late years
may be gathered from the fact that in Exchange II.

10.800 jacks require less space than 6,000 jacks in

Exchange I. For the reception of the 10,800 jacks
a space of 23.6 inches high by 70.9 inches wide is

sufficient.

The subscribers' boards are each divided into

three operators' positions, with 100 subscribers' lines

per operator, so that the 12 subscribers' boards, as
at present arranged, suffice for 3,600 subscribers.

Each board is, therefore, for the present, equipped
with only 3,600 multiple jacks distributed over the
nine vertical panels in tiers of 400, each hundred
neing divided in five strips of 20 jacks each. Below
these jacks there is in each second or center op-
erator's position a lamp and a single jack, from
which a circuit leads to the recording operator in

the toll-line office. Beneath this jack and lamp are
located 270 trunk jacks for communication with Ex-
change I. The lowest part of the jack space is occu-
pied by the line lamps and the corresponding answer-
ing jacks which are arranged in strips of 10, 100 per
operator. The keyboard of each operator's position

is equipped with 15 pairs of plugs and cords, 15
supervisory lamps, 15 combined ringing and listening

keys, a ring-down key, a line pilot lamp, a cord-cir-

cuit .auxiliary lamp and five order-wire keys, with
five lamps for the order wires to Exchange I. The
telephone jack for the operator's telephone is placed
just under the keyboard.
The local trunk boards are equipped with 3,600

multiple jacks each. Each operator's position has
30 single cords and plugs, 30 clearing-out lamps, 30
combined ringing and listening keys, one line pilot

lamp and one cord-circuit auxiliary lamp.
The toll switching board is fitted with cut-off

jacks, grouped in seven vertical panels, and- each
of the operator's position is equipped with the same
number of cords, keys and lamps as the local trunk
boards. It also has a plug of special construction.

The subscribers' lines are brought from the dis-

tributing frame in 42-wire, lead-covered cables.

Twenty pairs, corresponding to the 20 jacks of a

strip, are led to the cut-off jacks of the toll-switch-

ing board (Fig. 2), thus leaving two wires spare

in each cable. The similarly numbered jack strips

of all the boards are then connected by means of
63-wire cables, two line wires and a test wire being
required for each subscriber's jack. Much cable is

saved by dispensing with the intermediate distribut-

ing frame and connecting the multiple cable with the

line relays at the various boards.

The small signal lamps do not require more space

than the subscribers' jacks and are mounted di-

rectly over the answering jacks in what are called

"lamp jacks." These lamp jacks are furnished with

thick opal-glass caps in order to soften the light

and protect the lamps. The colors of the lamp caps

serve to distinguish the different classes of sub-

scribers. In this installation four-volt lamps are

used throughout, with the exception of the lamps
that indicate whether the order wires between the

There are order wires from Exchange I. to Ex-
change II. and vice versa. These wires run from
the order keys on the subscribers' board at one
exchange and terminate in the induction coil or
operator's telephone set at the other exchange. The
order wires are multipled in such a way on the sub-
scribers' board that three of them are available at
each operator's position. The operator's telephone
set in each position is connected with the listening
key and may, therefore, be cut into circuit on an or-
der wire by merely pressing the corresponding key.
At the other end the order wire is permanently
connected with the head telephone when the corre-
sponding operator's position is occupied.
A 24-volt lamp is located near each order-wire key,

and, at the operation of the key, the lamp belonging
to that particular order wire is lighted, and, as the
wires are multipled to all the subscribers' boards,
it can be readily seen which operators at the trunk
board of the other exchange are "busy."
The method of connecting two subscribers belong-

ing to Exchange II. may be followed in Fig. 2, and
is as follows : Assuming that subscriber No. 3,599
calls up the exchange, the incoming alternating cur-
rent returns through the contact of the cut-off relay
and the main winding of the line relay. The arma-
ture of the relay, being attracted, closes the circuit

of the four-volt battery through the lamp and the
contact, thereby lighting the lamp. At the same
time the retaining winding of the line relay is ener-
gized and the armature is kept in closed contact.
The pilot relay for the whole of the line and super-
visory lamps of an operator's position now acts and
lights the pilot lamp and the lamp at the chief op-
erator's table. Normally the pilot lamp lights when
a line or supervisory lamp lights up. If the former
alone lighted, it would show that one of the line
or supervisory lamps at the operator's position was
defective. As soon as subscriber No. 3,599 turns
his magneto, his line lamp, the pilot lamp and the
chief operator's lamp light. The operator upon see-
ing lamp No. 3.599 lighted takes an answering plug
and inserts it in the jack immediately beneath the
lamp; places the key in the listening position and
receives the call of the subscriber. On inserting
the plug, its sleeve comes in contact with the socket
of the jack, thereby putting current through the
winding of the cut-off relay, which attracts both
armatures, thus breaking the contacts, and releasing
the armatures of the line and supervisory relays.

The line, pilot and chief operator's lamps conse-
quently go out. If subscriber No. 3,599 wishes to
speak to subscriber No. 618, the operator takes the
calling plug of the cord she is using and tests jack
618 in the usual way, and if the line is free, she
makes the connection and rings subscriber 618 by
pulling forward on the lever of the combination
key associated with the cord being used. The wind-
ing of the ringing relay inserted in the ringing cir-

cuit will be energized by the alternating current
from the ringing generator and will cause its lamp,
which is provided with a red cap, to light. When
the conversation is finished and the subscriber rings
off, the main winding of the supervisory relay is

energized, the armature is attracted, closing the
contact, thus causing the supervisory lamp to light

and also bringing into circuit the retaining winding.

Toll Boord

Swbicr-txrj Bo»'dl
Jt<n

If Aina/veTO

Fig- 1. Connections of Generating Plant.
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NEW TELEPHONE EXCHANGE AT MUNICH.

rjuare feet and. a height of 12 feet.

The dynamo and battery room is separated from
m by a shon Twenty-onc-

pair cables arc led into the operating room from the
frame through a fireproof conduit let

into the wall, the commencing
near tl this conduit. The first of these

II switching section, in which the
trunk I the toll office terminate. Next in

order 1 rrunk boards to which the trunk
-.'lit and then come

The iron frames for sup-
oils are

ctive switchboards,
n them

i

-'] equipped with meters for registering the
calls made to the various -ns of
the S" inectionj from the

^changes arc engaged. These lamps require

24 volts. The normal four-volt lamps take about

0.3 ampere, the somewhat larger pilot lamps 0.5

ampere and the 24-volt lamps require 0.1 ampere.

The subscribers' line relays have two windings;
' in;, in winding, of ahoul 600 ohm,' rcsislance, is

connected with the subscribers' line, while the local

winding of about 20 ohms keeps the armature at-

tracted until the call is attended to. Each relay is

cd in a brass case, so a! to be dust and fire

proof. A cut-off relay is associated with each line

relay, ii function being to cut out the main coil

of the line relay when a plug is inserted in the line

jack, and to break the circuit of the retaining coil,

In the system of communication between the local

exchangi onversations of the operators and
those of the subscribers arc carried on by meant
of entirely separate lines—order wires for service

communication and trunk lines for subscribers' use.

4. Diagram ot Toll Connections.

The pilot lamp and the chief operator's lamp light

up again. The operator, upon seeing the supervisory

or clearing-out lamp lighted, reverses the combina-
tion key, then brings it to normal position and with-

draws the two plugs from the jacks. On reversing

the combination key, the contact between the con-
trolling springs of the call-registering meter is made
before the contact between the springs which control

the circuit through the retaining winding of the

supervisory relay is broken. The magnet of the

meter then attracts its armature and registers the

connection. The breaking of the last-mentioned
roiii act causes the armature of the supervisory relay

to fall back, thus extinguishing the supervisory, pilot

and chief operator's lamps.

Each trunk line contains three wires, two for the

talking circuit and the third for the automatic clear-

ing signal. There will ultimately be 270 trunk lines

in each position. Each subscriber's board has, there-
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fore, .70 trunk-line Jacks, which arc multiplcd to

the remaining subscribers' boards. These 270 trunk

lines terminate directly in plugs at the three trunk

boards of the other exchange, so that an operatoi

will have a maximum of 30 trunk lines to attend to.

'ine corresponding jacks and plugs in the two ex-

changes arc similarly numbered from o to 260.

Fig. 3 is a diagram of trunk-line connections be-

tween Exchange I. and Exchange II. The opera-

tion of making a connection between the exchanges
is performed in the following way: Suppose that

subscriber No. 6050 of Exchange II. wishes to speak

to subscriber No. 1,460 of Exchange I. The op-

is 72 ampere-hours at a discharge rate of 7.2 am-
peres.

I wo dynamos, direct-connected to their respective

motors, as indicated in Fig. 1, arc provided for

charging the four-voll batti rics. The dynamos arc
built to give a potential difference of 3.6 to six volts,

and at 1,250 revolutions per minute furnish 635 am-
To provide alternating calling current for

local iraflic each exchange is equipped with a rotary

transformer, which is connected to the city power
wires, with a continuous current of no volts, and
furnishes alternating current of about 100 volts and
1,000 periods per minute. In addition to the altcr-

with outgoing service lines at the central position of
each table, complete the equipment.

If Munich is called up by a distant office—.':

xamplc—the calling current afl

tnrough the jack at the transfer boar
goes to the particular toll section that ai

lin's calls, the wire going direct to

in that section. The current pa
jack and key to the main winding
thereby attracting the armature of the relay and
closing the line-lamp circuit, thus lighting the line

lamp which indicates to the operator thai

calling. Simultaneously a circuit is closed through

Opei-atorSTSkphont Set"

It
Iniuct'ori

I

4v

NEW TELEPHONE EXCHANGE AT MUNICH.—SUBSCRIBERS LINE AND CORD CIRCUIT.

crator at Exchange II. presses the order-wire key
and obtains the connection on a trunk line. The
operator at the trunk board of Exchange I., being
informed that No. 1,460 is wanted, inserts plug No.
8, say, in the jack No. 1,460 and pulls the cam of

the combination ringing and listening key No. 8
forward for a moment to call the subscriber. After
the call has been given this key remains in the inter-

mediate position, and, in consequence the signal lamp
of plug No. 8 lights and glows until the operator
in Exchange II. inserts the second plug of the pair

she is using in trunk jack No. 8. The extinction of

the lamp shows the operator at Exchange I. that the

number of the trunk line given by her has been
rightly understood. The clearing signal is given
automatically to Exchange I. as soon as the oper-

ator at Exchange II., who sees the connection
through, withdraws the plug from the trunk jack.

nating current, the machine furnishes intermittent
current at a potential of 75 volts.

A new toll exchange has also been installed, which,
in point of completeness in its technical details,

leaves little to be desired. The new toll installation is

intended to receive a maximum equipment of too
urban trunk lines. The transfer board has two
operators' positions and is fitted with 50 call lamps.
50 lamps for indicating whether toll lines are "busy"
or not, 50 answering jacks and 20 trunk jacks. On
the keyboard of this transfer section in each posi-

tion are 10 cords, 10 clearing-out lamps, one pilot

and one call lamp, five order-wire keys, with their

lamps, and 21 combination keys. The calculagraph
in the center for recording the time occupied by
conversations, is common to both positions.

The incoming lines all pass through the jacks of
the transfer board before they are distributed to

F
ElxcHAA-ae J£

.

THuJt.p
Jo.cn.

r-uah tft* R.H,»«KA«I( to
*Jn4v<it.o*yC*if of M^-&m':p~^..,

Tel«p^«i-. SttCT. -

PTfl
mM n

FIG. 3. NEW TELEPHONE EXCHANGE AT MUNICH.—DIAGRA-M OK TRUNK CONNECTIONS.

In this recently installed system nearly twice as many
trunk lines can be attended to by one operator as in

the drop system.
The whole of the lamp relays, microphones, etc.,

with the sole exception of the lamps for the order
wires, are supplied with current from one storage
battery of four volts electromotive force. One large
battery, instead of several small batteries for the
several circuits, is used on account of the smaller
first cost and more economical working. The cells,

which are at present about half filled up. have a

capacity of 2,goo ampere-hours at a discharge rate
of 200 amperes. The full capacity of the cells is

calculated upon an average of 12 calls a subscriber
per day. Thirteen small cells are provided for sup-
plying the lamps on the trunk lines. Their capacity

the various toll boards. The transfer board serves

to connect the toll lines with each other ; when there

is but little traffic, as at night, the whole of the toll

connections can be effected at this board by one op-
erator. By this arrangement the multipling of the
loll litu-s t<i all the toll boards is dispensed with.

The recording operators' boards have three oper-
ators' positions each, and here the demands for toll

connections are received and noted At one recording
board the calls for toll connections are received
fmm Exchange I., and at the other board are re-

ceived the calls from Exchange II. On the key-

board of each operator's position at the recording
there are 30 signal lamps and 30 keys. Two

cords with plugs, a line pilot lamp and two com-
bination ke>« per operator's position and 10 jacks.

the pilot-lamp relay and the retaining winding of
the line relay; the pilot lamp at the toll section in

Berlin is thereby lighted and the retaining winding
prevents the armature of the line relay from falling

back. The operator then inserts the answering plug
in the Berlin jack, pushes the combination key to

a listening position and is connected to Berlin. By
the insertion of the plug in the jack, the main wind-
ing of the line relay is cut out of the toll-line cir-

cuit and the cut-off relay is actuated, and. attracting
its armature, interrupts the circuit of the retaining
winding of the line relay. The Berlin call lamp
and pilot lamp also cease to glow when the plug
is inserted in the Berlin jack, but a lamp lights

up at the Berlin position and at the transfer board,
thereby showing that Berlin is "busy."

Berlin may wish to speak either to a subscriber
of a Munich branch exchange, say Augsburg, or
to a subscriber of the Munich main system. In
the first case, the operator at the Berlin position
can herself directly make the desired connection
if the Augsburg line is connected to the same toll

section and is disengaged. If this is not the case,

she passes on the demand to the transfer board
by withdrawing her plug from the toll jack and
pulling forward the key for a moment. This opera-
tion calls the transfer board, thus causing the Ber-
lin line lamp and the pilot lamp at the transfer
to light up. The operator at the transfer board
then comes in. receives Berlin's call and makes the
connection with Augsburg. If Berlin
speak to a subscriber of the Munich main S3

the operator at the Berlin position must make a
connection with the toll-switching board of Hi

change to which the subscril The
communication between the toll-line office and the
two exchanges is established in a similar u
that between the two exchanges themselves—that
is. by means of order wires and trunks.
The foregoing article is based on an exh.i

qion in the Elektrotechnische Zcits

ited in abstract by the 1.

The abstract has been and three of the
diagrams have been redrawn to conform
terminology of American pr...

Girls as Telegraph Messengers.
Henry V. Shelley, manager of th( Union

Telegraph company at Bridgeport,

a scarcity of competent boys, recently employed a

girl to act as messenger. The girl did her
very satisfactorily and Mr. Shelley hired

girls, but a higher official

and the girls were not given work. Mr. Shelley

believes that girls make better mess*

and without any detrimental

Delphos, Ohio, will vote on a pi

$25,000 of bonds for .; municipal electric
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Regulating Devices for Series Alternat-
ing-current Circuits.

By J. Henry Hallberg.

Part II.

Having demonstrated that the shunt-wound alter-

nating-current series arc lamp, if properly designed,

and automatic reactive-coil are the most suitable for

series alternating-current lighting, the writer will

at once proceed to describe the construction and
operation of the "G. I." regulating devices and arc

lamps for series alternating-current circuits.

The "G. I." automatic regulator or reactive coil

is illustrated in Fig. 6. The regulator consists of

two reactance coils, mounted in a substantial metal
frame, suspended on four spiral springs from a

regulator has no moving wires or coils ; therefore

all trouble due to broken leads and loose connections
is obviated. The efficiency of a 50-light regulator

is 98.8 per cent. Current regulation from no load
to full load is within 0.2 ampere. Floor space is

24 by 17 inches and the maximum height is 42
inches. The total weight is about 450 pounds.
The "G. I." series alternating-current enclosed-arc

lamp is illustrated in Fig. 7. The lamp operates on
the shunt principle, and is provided with an auto-

matic cut-out and a substantial hand switch. A feed

lever is provided, which carries on one end a lead

weight; on the other end a ''U"-shaped laminated-
iron core is attached. Two shunt coils connected
across the arc, suround the legs of the "U" core. The
clutch is of the split-ring type, and is supported

Fig. 6. Fig. 7. Fig. 8.

REGULATING DEVICES FOR SERIES ALTERNATING-CURRENT CIRCUITS.

polished blue Vermont marble top, two inches thick.

The marble top is supported on an iron frame, which
is secured to a polished blue Vermont marble base,

two inches thick. A laminated iron core of either

the "U" or "W" type is suspended under the reactive

coils in such a way that it can play up and down
in the magnetic field of the coils. At the lower end
of the core is attached a metal strip, which is fast-

ened to the upper end of the arc on the lever which
carries the adjustable counterweight. Below the

core, and fastened to it, is a large air dash-pot, which
absolutely prevents "pumping" of the system and
aids the starting of the lamps. Suitable binding
posts are mounted on the marble top, allowing the

regular coils to be con-

nected in series with the

lamp circuit. When the

system is not operating

only a small portion of

the legs of the lami-

nated-iron core is sur-

rounded by the windings
of the reactive coils, if

the outside line is short-

circuited, and current
turned on, the core is

immediately drawn into

the coils, which then re-

act against the line po-
tential, and keep the cur-

rent constant at the value

for which the regulator is

adjusted to operate.

When the short-circuit is

removed the current on
the circuit will fall, al-

lowing the core to drop
down. This will de-

crease the reactance of

the regulator, and suffi-

cient of the line potential

is allowed on the lamp
circuit to start and op-

erate the lamps. If one tmauicr 1T&7.
or more of the lamp '*•«•>

should be switched off, Fie. 10.

or cut out, the re-

::ice of the lamp cir-

cuit will decrease, and its current will increase. This

. the regulator coils to attract the core, which,

when entering the coils, further increases the react-

ilator, and the current will again

. 9 given value.

planations it

that the current on the circuit is inclined

ry with the chang' the lamp circuit,

Hint of the regulator coils being ;;

with the circuit of lamps and the core moving up

with the slightest change of curr<

atically changing of the regi

,ltagc and current

no matter how many may be burning,

the voltage at the terminals of the con-
iternating-current circuit furnishes

per lamp.
: ting-current

from both sides, causing the carbon to be lifted

centrally without undue friction. Particular atten-

tion is called to this feature of the clutch, as it is

of utmost importance to eliminate all friction

in the operating parts of the series alternating-

current arc lamp. There are absolutely no windings
in series with the arc. The arc voltage is the same
as at the hangers, and the only loss in the lamp,
when operating, is due to the power consumed by
the shunt-wound feeding coils. These coils con-
sume about from 10 to 12 apparent watts, or five to

six actual watts. The efficiency of the lamp is 98.6

per cent. Other data are : Voltage of lamp, 70 to

72 ; voltage at which lamp feeds, 75 ; life of one 9%

magnets acting against the counterweight. Should the
upper carbons stick, for any reason, and not be fed
downward when the clutch acts, the resistance of
the arc will increase and more current will be sent
through the shunt magnets, which attract their arma-
ture and lift the counterweight until the spring cut-
out contact above the counterweight is brought in
contact with the stationary cut-out contact mounted
on the cut-out coil. This action, it will be seen by
reference to the diagram, shunts the current around
the lamp, through the cut-out coil, extinguishes the
arc, and holds the lamp automatically cut out until
the carbons are again brought together, or the
switch is operated.
The shunt lamp shown in Fig. 7 can also be

used as a differential lamp, in which case the counter-
weight is omitted, and
two series-wound solen-

oids, with their "U"
core, are connected in the
circuit for drawing the

arc. On account of the

close-regulating qualities

of the automatic reactive

coil, when constructed
with open magnetic cir-

cuit, the series-wouna
solenoids and "U" core
can be very small; hence
the efficiency of this lamp
operating on the differ-

ential principle is about
94 per cent. The writer
believes that the only
advantage of a series al-

ternating-current differ-

ential over a properly de-
signed and constructed
shunt lamp is that there
is no rush of current at

starting. Therefore if

incandescent lamps are
operating on the same
circuit, they will not be
subjected to an abnormal
rise in current when the
arc lamps are started.

Having thus described
the construction and op-

eration of the "G. I." alternating-current regulator
and alternating-current series enclosed-arc lamp, the
writer will show (Figs. 8 to 14) a number of com-
binations of transformers, regulators, lightning ar-
resters and arc lamps.

In Figs. 8 and 9 are shown 25 series alternating-
current arc lamps connected through the regulator
and switch panel directly to the mains of a constant-
potential alternating-current circuit. This method
of operating the series alternating-current arc sys-
tem directly from the mains of the constant-potential
generators may be considered good practice when
the series alternating-current circuits are thoroughly
well insulated. When the arc lamps are connected

Fig. 13.

REGULATING DEVICES FOR SERIES ALTERNATING-CURRENT CIRCUITS.

Fig.

by one-harf-inch cored carbon, 80 to 90 hours; power
factor of lamp, 88, to 91 ; weight of lamp complete
with outer globe, solid copper shell and reflector,

28 pounds.
The operation of the lamp is as follows; When

no currenl is passing through the lamp, the counter-
weight, acting through the clutch, separates the ear-

When a current is passed through the cir-

cuit carrying one or more of these lamps its path

is through the shunt magnets, which, as shown in

the diagram, are connected around the arc. The
magnets attract their armature, which, acting

through the clutch, allows the carbon to feed, and
be brought together, and thus shunt-circuits the

shunt magnets; the counterweight, being at this

nt unimpeded by the pull of the shunt magnets,
trikes the arc, and the arc is maintained prac

lically constant by the varying action of the shunt

as shown in Fig. 8 the cost of the system is reduced
to a considerable extent, on account of the constant-
potential transformer not being necessary. It will

also be observed that the efficiency is materially in-

creased by omitting the use of constant-potential

transformers. Fig. 9 illustrates how the constant-

potential transformer is connected to the circuit.

When the voltage of the constant-potential alternat-

ing-current circuit is too low or too high for the

arc circuit, it is, of course, necessary to use a step-

up or step-down constant-potential transformer,
which, in that case, also serves the purpose of in-

sulating the alternating-current circuit from the mul-
tiple system.

I
" to to 13, inclusive, illustrate the connections

for 50 and 100-light circuits. There are also given

the efficiencies and power factors of the various

combinations.
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When it is necessary to operate a series alternating-

current circuit for commercial lighting, where the

number of lamps are liable to change from quarter

load up i" full load during the different periods of the

1 .11 .1 ystcm as shown in Fig. 14 is recommended.
1 he pint; board is connected with the loops of the con-

stant-potential transformer, and to the circuit in

such a way that the voltage on the lamp circuit cut

he adjusted for the number of lamps connected,

thereby maintaining a practically constant power fac-

tor at' all loads. In addition to the methods of

operating alternating-current lamps in series on con-

stant-potential circuits already mentioned in this

paper, experimenting is now being conducted on
series alternating-current arc-light systems operated

in connection with reactive coils and condensers.

Before concluding this paper it may be of interest

to consider the following table, made for ready
reference, which is intended to show how great a

saving can be made in both cost of installation and
operating expenses of series alternating-current en-

closed-arc lamps by using the reactance coil and
shunt-wound arc lamps in place of other systems
described and which are illustrated in Figs. I, 2 and

3. all of which have to use differentially wound
iani|7s. introducing a loss of from 17 to 30 watts
per lamp in the series-lamp coils.

Taking the average loss in the series coils of each
differentially wound lamp at 20 watts and the cost

of power at* 3V2 cents per kilowatt-hour delivered

at the arc lamps, we have the following saving by
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were installed in Korea. In iNKO an Edison lighting

plant was placed in the p il the

boilers were worn out. In [894 a 1.. implctc

plant was erected by tin- American electrician of the

Korean government, bul the Japan China
vented its use for more than a short experimental
period.

Electrically Heated Laundry Machine.

The adaptation of electric power for driving vari-

ous types of machines is familiar enough, but the

use of electricity to beat parts of machines is not

SO common.
In the accompanying illustrations are shown two

views of a laundry machine which is not only elec-

trically driven, but which has its ironing rolls heated

by electricity. The machine is known as a collar-

and-cuff ironer. It is provided with five i

rolls and three drums, and. as usually put out by

the Troy Laundry Machinery company of Chicago,

the manufacturer, is arranged so as to be heated

by gas or gasoline. However, the growing use of

electricity in laundries for power purposes and also

for heating sad irons, has led the company to equip

many of its machines with electric motors and to

install electrically heated rolls on some of the

smaller laundry machines. The collar-and-cuff

switches, on,- for each roll, and D. & V

for the different ciroi

The manufacturer has fitted up a special di

merit for this class of work and pared
10 arrange the roil- of all it! mai
ironing of starched

heated by electricity in

The work is under the

sell, wdio has designed

ratus. Among the machines equipped

trically heated rolls are body
taking 32 ampere,, shirt ironer-. taking 15 am;
and neckband ironcrs, taking seven amperes. All

the machines built by the company, including

mangles, are equipped with direct-geared

sired. The collar-and-cuff ironer illustrati

built for the Wolff Bros, laundry at K
Mo., said to be the largest laundry und
in the world. All the apparatus in this laund
electrically driven and a great many of the ma-
chines are electrically ha

New System of Wireless Transmission.
A young Swedish inventor, Ariel Orling. a

that he has discovered a new system for the trans-

mission of electrical energy by which effects similar

to Marconi's, with several additions, can be trans-

mitted without wires. Associated with Mr. Orling
is J. T. Armstrong, an English electrician, and at

their experimental laboratory in Buckinghamshire

Fig. 1. Showing Motor and Switchboards.

using the shunt-wound arc lamp, applied as shown

in Figs. 5, 7, 8, 9, 10, 11, 12, 13 and 14:

Num-
ber of
Lamps
(500
Watts
Each.)

SaviDg
of Boil-
er Ca-
pacity
(H. P.)

5°
100....
200....

300
400
500
600. ...

700....
800
900. ...

IOOO. ..

2000...

3000 . .

.

4OOO...
5000...

1-35
2-7

5-4
8 I

10.8

13-5
16.2

18.

9

21.6
24-3
27-

54.
81.

108.

135-

Saving of

Engine
Capacity
(H. P.)

Saving of

Genera-
tor Capa-
city (K.
W).

"3-5
16.2
18.9
21.6

24 3

27-

54-
81.

108.

135-

Saving
of Line
Capa-

city !K.
W.)

40
60
So

4
16
18

20
40
60
80
100

Saving of

Trans-
former
Capacity
(K. W.)

16

18

20
40
60
80
100

Cost of
Power
Saved

Per Hour
(In

Cents).

0035
07

o. T4

0.21
O.28
°-35
0.42
0.49
0.56
0.63
0.70
1.40
2.10
1.80
3-5Q

Il should be understood that the above table does

not take in account any savings but those due to

the use of shunt lamps. There are other savings

due to the use of the high-efficiency reactive coils

and constant-potential transformers in place of spe-

cial constant-current transformers of lower efficiency.

Local conditions will cause these additional figures

to vary; therefore they have not been put in the gen-

eral table. The savings due to the use of the re-

active coils are particularly high, varying from two
to three per cent, where it is practicable to operate

directly across the constant-potential mains without

the use of a constant-potential transformer between

the mains and the arc circuits. In the latter case

the first cost is also materially decreased on account

of the constant-potential transformers not being nec-

cssary.
{The cud.\

Electricity in Korea.

On August 17th the Seoul t Korea t Electric com-
pany formally opened its electric-lighting plant by

I Hilling on the power and illuminating the city by
arc and incandescent lights. The electric street rail-

way and the lighting plant arc run in connection.
both alternating and direel current being used The
Seoul Electric company is a Korean concern, but the

builders ami operators are American. Previous to

the installation of this plant, two other electric plants

ELECTRICALLY HEATED LAUNDRY MACHINE.

•rorer illustrated is believed to be not only the first

of its kind, but also the largest laundry machine, to

be both heated and driven by electricity.

The machine is said to be one of the best-con-

structed ironers for collars and cuffs that was ever

devised. It has a capacity of about 30,000 collars

*nd cuffs for a day of 10 hours. In passing through

the machine a collar or cuff is started between the

large drum seen at the right in Fig. 1 and the first

heated roll, which irons the back of the piece. It

is next carried under four heated rolls and over

two drums, the rolls imparting to the front or right

side of the piece a very high gloss. The pieces are

received over the shelf shown at the right of Fig. 2.

The attendants sit on the stools which are mounted
on the platforms, and their weight is transmitted

through a system of levers to raise or lower the

drums, thus maintaining the desired pressure on the

colls.

In Fig. 1 is shown the Lundell two-horsepower
motor which drives the machine. It has a speed of

300 revolutions a minute and is geared down to

75 revolutions, the speed of the first gear on the

machine. The motor is controlled from a Cutler-

Hammer starting box and a 25-amperc -witch

mounted on a slate board at the right.

The heated rolls are five inches in diameter and

24 inches in length. The heating coils, which are

stationary within the rolls, are wound closely on a

special insulating material, the coils being about 3
:

'

l

i

inches in diameter. A composition Krupp wire.

about a No. 18 in size, is used. The heating

3S well as the motor are designed for a 220-voh

circuit At llits pressure each coil takes 11 amperes
to bring it up to the desired temperature. The heal

is more uniform than any other, is very intense and
can be regulated very easily, so it is especially

able for use in a machine of this nature. The ex-

perience of tlie Troy company has been that elec-

trical heal is best for starched goods and steam for

unstarched work. In the machine illustrated the

beating coils are controlled from a inarhlci-cd-slate

board, near the top of the machine, upon which are

mounted one jo-ampere switch, U\^ 25-an

Fig. 2. Showing the Heated Rolls.

on October 19th a demonstration of the new method
was given. Press dispatches state that conversations
were carried on between two sheds. 500 yards apart,
by means of the apparatus and ordinary telephone
receivers. Morse telegraphic character-
transmitted. The inventors claim that they can ob-
tain the same results as Marconi by earth currents
instead of ether waves, and that their sys

costly. A demonstration was also given of steering
a model torpedo boat 500 yards distant by el

radiation, without the use of wires.

Naval attaches of the United States and German
and Austrian embassies in London officially in-

spected the Orling-Armstrong system of wireless
telegraphy and telephone on October 261

fill experiments were made of sending
distance of three-fourths of a mile. The inv<

claim to have operated successfully over a d -

of 20 miles. The instruments were connected with
a semaphore apparatus, the arms of which were
1 brown up and down at a distance of three-fourths
of a mile. An attempt to control the steering ap-
paratus ..f a torpedo at the same distani

so successful, and the trial of telephonic communi-
cation was a failure.

Mercadier Multiple Telegraphy.
\ -erics of experiments has recently been made

between Pans and Bordeaux. France, on the Mcr-
multiple telegraph system. It is stated

'

difficul und in transmitting over the same
wire 10 simultaneous messages, which were rcc

by an equal number of operators without
During incuts 1.31x1 dispatches
20 words each, were sent between Paris and
deaux in relays oi 10 at a time. The invent,

that bis system is based on the principle of sending
undulatory currents over the wire instead of
liiutous currents. Differently tuned
and receivers are used, each rcci

onlj to a similarly tuned transmitter
views as 10 the practicability of the system are held
by many of the telegraph engineei - tittry.

It is thought there would be many troubles in the
operation of such a system under all atmospheric
conditions.
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creditable to the common sense of the Clii-

. Mermen that the ordinance providing for four-

cent street-car fares where no seat is provided was

the committee that introduced it,

'ity that it will never be heard of

Such an ordinance could not be enforced

and would only result in endless disputes and con-
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The recent decision of Judge Hazel of Buffalo

upholding the Hall patent for the electrolytic reduc-

tion of aluminum, referred to elsewhere in this issue,

brings to mind again the wonderful rise of this

metal as a factor in the industrial arts. As a con-

ductor of electricity it seems evident that the use

of aluminum will always be dependent on the price of

copper. Copper is 3.37 times as heavy as aluminum,

and when the latter costs less than 3.37 times the

price of copper, the white metal is, of course,

cheaper, volume for volume. But then the inferior

electrical conductivity of aluminum must be taken

into account, with some practical difficulties in the

way of line construction, so that it would seem

that aluminum could only be successfully employed

for this purpose when copper is abnormally dear.

This is true, in the main, and yet the list of plants

using aluminum conductors is an astonishingly long

one, as is shown by a recent paper read before the

British Association by Professor Wilson. Nearly

all of these plants are in the United States, although

there are some in England, Switzerland and Italy.

Aluminum thus forms some check on the price of

copper for use as bare transmission wire. But it

has many and varied uses not connected with elec-

tricity. Professor Wilson says that its widest field

is probably in the purification of steel and iron.

November 2, I'/ji

terests are properly represented at the Washington
conference, for they are vitally interested in the

questions to be discussed.

Continued complaints are made oy United States

consuls of the poor packing of American goods

shipped for export. An Amsterdam trading com-

pany, writing to the consul in that city, gives this

instance : "We received 100 cash registers, which

we dispatched directly from the steamer to a cus-

tomer in Germany. Nearly all arrived broken, so

that he refused the shipment. The goods are ware-

housed for our account in Germany ; the German

duty is paid, and we do not know what to do, be-

cause the goods were paid for a long time ago in

America. The American manufacturer will not

give us any allowance, and our German customer

has the right to refuse the registers. This means a

loss for us of about 6,000 florins ($2,400), and it

does not encourage us to do further trade with that

firm." Similar charges have been made against the

packing of electrical goods. While it is possible

that damage to the goods in transit is sometimes

advanced merely as a pretext for non-acceptance,

yet it is evident that the American exporter should

pack his wares so carefully that there could be no

basis for this repeated complaint. Consuls have

given many practical hints on this subject, and no

doubt exporters desiring to obtain detailed infor-

mation may do so by addressing the Bureau of

Foreign Commerce, Department of State, Washing-

ton, D. C.

Reciprocity is certainly the politico-commercial

question of the hour, and it is not surprising, there-

fore, that the enterprising and aggressive National

Association of Manufacturers should have arranged

for the holding of a national reciprocity convention.

Such a gathering is to be held in Washington, D. C,

on November 19th to 21st, inclusive. It will be

composed exclusively of manufacturers properly ac-

credited as delegates by trade and commercial or-

ganizations, and its deliberations will be confined to

commercial reciprocity in its bearing upon the in-

dustries of this country and its influence upon ex-

port trade. In the official call for this meeting it

is stated that the sole purpose of the convention is

to discuss the expediency and practicability of the

broader application of the principle of commercial

reciprocity as a means of expanding foreign markets

for American products, without sacrificing the in-

terests of any American industries. The object of

the convention is to ascertain accurately the views

,.! representative manufacturers on this subject, and

to formulate, if possible, some practical suggestion

for such legislation or diplomatic negotiation as may

be necessary to establish more intimate commercial

relations between the United Stales and other na-

tions. The various trade and commercial organiza-

of the country are invited to send delegates,

addressing the "Committee of Arrangements for

mal Reciprocity Convention" al 1425 Real Es-

tate Trust building, Philadelphia. This convention

I ::ir to be an important one, and, if large and

representative, its action may have much weight

with the law-making and executive branches of the

government. Electrical manufacturers do not ap-

'1 on the committee of ar-

rangements, but they should sec to it that their in-

Nowadays hardly any great engineering or com-
mercial project is advanced that does not contem-

plate some use of applied electricity. Thus the pro-

posed railway tunnel between Great Britain and Ire-

land, which is seriously discussed, is rendered more
feasible by the possibilities of electric traction. A
plan under consideration provides for a line 51%
miles long from Stranraer, Scotland, to Belfast, Ire-

land. Of this route 34% miles would be tunnel, of

which 25 miles would be under the sea, which has

here a maximum depth of 900 feet. Plants on each

side of the channel would supply current to the

electric motors on the cars and also to the electric

ventilators which would be employed. It is in-

tended that trains be driven at a speed of 60. to 70

miles an hour, so that the actual running time in

the tunnel would be a little over half an hour.

Twelve years' time and an expenditure of iio.ooo,-

000 are estimated as necessary for the construction

of the tunnel. It is the financial side of the project

that constitutes the principal objection, as it is

feared, that the traffic returns would not justify the

great outlay. However, it is hoped that the gov-

ernment may be induced to give a subsidy sufficient

to enlist capital in the work.

Again, to pass from the United Kingdom to

France, it may be noted that electric railroading

plays a part in the rehabilitation of the port of

Marseilles, which has become alarmed at the grow-

ing rivalry of Genoa as a Mediterranean port. In

order to strengthen her time-honored position Mar-

seilles has under way or in contemplation a num-

ber of improvements, among which is the transpor-

tation of merchandise from the docks at night by

electric railways. This plan would greatly relieve

the demand on the dock facilities of the port in an

entirely practicable and comparatively inexpensive

way.

Electrical companies operating under franchises in

the state of Illinois are greatly interested in the

recent Supreme Court decision by which the State

Board of Equalization is directed to ascertain the

market value of the stock and bonds of incorporated

companies, less the assessed valuation of the tangi-

ble property, the latter being presumably determined

by the local assessors. One-fifth of such market

value, as determined by the state board, is to be

the assessed value. The difference between the

market value of the securities and the value of the

physical property is taken to represent the value of

the franchises granted by the public; and the court

unanimously decides that the law is clear in re-

quiring an assessment based on the actual market

value of the stock and bonds, less a fair valuation

for the tangible assets. Such valuations have not

been made by the State Board of Equalization here-

tofore, and herein lies one of the hardships of the

enforcement of the law as now interpreted by the

court of last resort. The companies, by the error

or supineness of the state board, have paid only

comparatively nominal taxes on their capital stock

and bonds ; hereafter they will be taxed on one-

fifth of the full actual value in the open market,

less the local assessment on physical property. This

will make a material addition, .for which there has

been no precedent, to the running expenses of the

large telephone, electric-light and electric-railway

companies. If all the back taxes due under the

present decision were collected, no doubt many im-

portant companies would be bankrupted ; but it is

not to be expected that this extreme course will be

taken. Some financiers have expressed the opinion

that the decision will cause corporations to remove

from the state, to the detriment of business inter-

ests: but inasmuch as the comnanies chiefly inter-

ested arc precisely the ones that cannot remove their

businesses, for physical reasons, it looks as though

the franchise-benefiting companies would have to

grin and bear it. Undoubtedly the decision will

have a good effect in squeezing the "water" out of

stock issues unduly inflated. For this reason and

the further fact that the revenues of the tax-levy-

ing communities will be substantially increased, the

decision is popular with the general public. No
doubt the companies will adjust themselves to the

new conditions, which seem to he inevitable, in a

year or two, and perhaps, in the long run, they will

find that they have been more frightened than hurt.
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Tesla's Method of Increasing the In-

tensity of Electrical Oscillations.

Nikola Tesla still continues his interesting experi-

ments with electrical vibrations, upon winch he has

been engaged for the last 10 years. Among the

patents issued from the United States Patent
on 1 Ictober 22d was one granted tu him for "Means
for Increasing the Intensity of Electrical Oscilla-

tions." The patent is numbered 085,012, and the

application for it was tiled March 21, 1900, and re-

newed July 3, iyoi. Mr. Tesla describes his inven-

tion in the following language:
"In many scientilic and practical uses of electrical

impulses or oscillations—as, for example, in systems

of transmitting intelligence to distant points—it is

of great importance to intensify as much as possible

the current impulses or vibrations which are pro-

duced in the circuits of the transmitting and re-

ceiving instruments, particularly of the latter.

"It is well known that when electrical impulses

arc impressed upon a circuit adapted to oscillate

freely the intensity of the oscillations developed in

the same is dependent on the magnitude of its

physical constants and the relation of the periods

of the impressed and of the free oscillations. For
the attainment of the best result it is necessary

that the periods of the impressed should be the same
as that of the free oscillations, under which condi-

tions the intensity of the latter is greatest and chiefly

dependent on the inductance and resistance of the

circuit, being directly proportionate to the former
and inversely to the latter. In order, therefore, to

intensify the impulses or* oscillations excited in the

circuit—in other words, to produce the greatest rise

of current or electrical pressure in the same—it is

desirable to make its inductance as large and its

resistance as small as practicable. Having this end
in view, I have devised and used conductors of

special forms and of relatively very large cross-

section; but I have found that limitations exist in

regard to the increase of the inductance as well as

to the diminution of the resistance. This will be
understood when it is borne in mind that the reso-

nant rise of current or pressure in a freely oscil-

lating circuit is proportionate to the frequency of

the impulses, and that a large inductance in general
involves a slow vibration. On the other hand, an
increase of the section of the conductor with the

object of reducing its resistance is, beyond a certain

limit, of little or no value, principally because elec-

trical oscillations, particularly those of high fre-

quency, pass mainly through the superficial con-
ducting layers, and, while it is true that this draw-,
back may be overcome in a measure by the em-
ployment of thin ribbons, tubes, or standard cables,

yet, in practice, other disadvantages arise, which
often more than offset the gain.

"It is a well-established fact that as the tempera-
ture of a metallic conductor rises its electrical re-

sistance increases, and, in recognition of this, con-
structors of commercial electrical apparatus Have
heretofore resorted to many expedients for pre-
venting the coils and other parts of the same from
becoming heated when in use, but merely with a
view to economizing energy and reducing the cost

of construction and operation of the apparatus.

"Now I have discovered that when a circuit

adapted to vibrate freely is maintained at a low
temperature the oscillations excited in the same are
to an extraordinary degree magnified and prolonged,
and I am thus enabled to produce many valuable
results which have heretofore been wholly imprac-
ticable.

"Briefly stated, then, my invention consists in pro-
ducing a great increase in the intensity and duration
of the oscillations excited in a freely vibrating or
n nating circuit by maintaining the same at a low
temperature.

"Ordinarily, in commercial apparatus, such pro-
vision is made only with the object of preventing
wasteful heating, and in any event its influence upon
the intensity of the oscillations is very slight and
practically negligible, for, as a rule, impulses of
arbitrary frequency are impressed upon a circuit, ir-

respective of its own free vibrations, and a resonant
rise is expressly avoided.

"My invention, it will be understood, does not pri-

marily contemplate the saving of energy, but aims
at the attainment of a distinctly novel and valuable
result—that is, the increase to the greatest prac-
ticable degree of the intensity and duration of free

oscillations. It may be usefully applied in all cases
when this special object is sought, but offers ex-
ceptional advantages in those instances in which
the freely oscillating discharges of a condenser are
utilized.

"The best and most convenient manner of carry-
ing out the invention of which I am now aware is

to surround the freely vibrating circuit or conductor,
which is to be maintained at a, low temperature, with
a suitable cooling medium, which may be any kind
of freezing* mixture or agent, such as liquid air, and
in order to derive the fullest benefit from the im-
provement the circuit should be primarily con-
structed so as to have the greatest possible self-

induction and the smallest practicable resistance,

an, I other rules of construction which arc now rec-

Ognized should be observed. For example, when in

a system of transmission of energy for any pur-
pose through the natural media the transmitting
and receiving conductors are connected to earth and
to an insulated terminal, respectively, the lengths of
tnesc conductors should be one-quarter of the wave
length of the disturbance propagated through them.

"In the accompanying drawing I have shown

graphically a disposition of apparatus which may be
11 led in applying practically my invention.

"The drawing illustrates in perspective two de-
vices, cither of which may be the transmitter, while

the other is the receiver. In each there is a coil

oi few turns and low resistance, designated in one
by I A 1 and in the other by (A -

;. The former
ipposed to be forming part of the transmitter,

is to be connected with a suitable source of current,

while the latter is to be included in circuit with

a receiving device. In inductive relation to said

coils in each instrument is a flat, spirally wound
coil ill) or (B'), one terminal of which is shown
as connected to a ground plate (Cj, while the other,

leading from the center, is adapted to be connected
to an insulated terminal, which is generally main-
tained at an elevation in the air. The coils (B B')

are placed in insulating receptacles (D), which con-
tain the freezing agent, and around which the coils

(A) and (A') are wound.
"Coils in the form of a flat spiral, such as those

committee did not desire to push
this lime.

I be local-transportation committee asked for au-
thority and directions to cause suil

against street-railway companies to m to
ly with franchise conditions and (.;

nances referring to such compai.
was referred to the judiciary committee.
An order that the transportation committee draw

up a general ordinance providing I d rails
on all paved streets was pa

TESLA S METHOD OF INCREASING THE INTENSITY OF ELEC-

TRICAL OSCILLATIONS.

described, are eminently suited for the production
of free oscillations; but obviously conductors or cir-

cuits of any other form may be used, if desired.

"From the foregoing the operation of the apparatus
will now be readily understood. Assume, hrst, as

the simplest case that upon the coil {A) of the

transmitter impulses or oscillations of an arbitrary

frequency and irrespective of its own free vibra-

tions are impressed. Corresponding oscillations will

then be induced in the circuit (B), which, being
constructed and adjusted, as before indicated, so
as to vibrate at the same rate, will greatly magnify
them, the increase being directly proportionate to

the product of the frequency of the oscillations and
the inductance of circuit (_B) and inversely to the
resistance of the latter. Other conditions remaining
the same, the intensity of the oscillations in the reso-
nating circuit (B) will be increased in the same
proportion as its resistance is reduced. Very often,

however, the conditions may be such that the gain
sought is not realized directly by diminishing the
resistance of the circuit. In such cases the skilled

expert who applies the invention will turn to ad-
vantage the reduction of resistance by using a cor-
respondingly longer conductor, thus securing a much
greater self-induction, and under all circumstances
he will determine the dimensions of the circuit, so
as to get the greatest value of the ratio of its in-

ductance as to its resistance, which determines the
intensity of the free oscillations. The vibrations of
coil (B), greatly strengthened, spread to a dis-

tance, and on reaching the tuned receiving conductor
(B') excite corresponding oscillations in the same,
winch, for similar reasons, are intensified, with the
result of inducing correspondingly stronger currents
or oscillations in circuit (A'), including the re-

ceiving device. When, as may be the case in the
transmission of intelligible signals, the circuit (A)
is periodically closed and opened, the effect upon
the receiver is heightened in the manner above de-
scribed, not only because the impulses in the coils

(B) and (B') are strengthened, but also on account
of their persistence through a longer interval of
time. The advantages offered by the invention are
still more fully realized when the circuit (A) of the
transmitter instead of having impulses of an ar-

bitrary frequency impressed upon it is itself per-
mitted to vibrate at its own rate, and more par-

ticularly so if it be energized by the freely oscillating

high-frequency discharges of a condenser. In such
a case the cooling of the conductor (A), which may
be effected in any suitable manner, results in an
extraordinary magnification of the oscillation in the

resonating circuit (B), which I attribute to the in-

creased intensity as well as greater number of the

high-frequency oscillations obtained in the circuit

1 A 1. The receiving coil (B') is energized stronger
111 proportion and induces currents of greater in-

tensity in the circuit (A'). It is evident from the
above that the greater the number of the freely

vibrating circuits which alternately receive ami trans-

mit energy from one to another the greater, rela-

tively, will be the gain secured by applying my
invention."

Traction Matters in the Chicago City
Council.

At a meeting of the Chicago City Council on Oc-
tober 28th the question '•! passing an ordinance,
providing for a four-cent fare for people who are

compelled to stand in street cars, was taken up and
after considerable discussion was recommitted to

the committee on local transportation, where the

measure is likely to die. An attempt was made to

force a vote on the measure, to show that it could
be defeated, but finally it was decided to send it

to the committee from which it came because the

Electrical Reduction of Aluminum.
The Pittsburg Reduction compai ;gara

Falls has won an important victory in the United
States Court of the Western District of .

where Judge Hazel has dismissed the action brought
by the Electric Smelting and Reducing company
against the first-named company. The action

an equity proceeding brought against the Pittsburg
Reduction company for an alleged infringement of

a patented process for cheaply separating aluminum
by the use of electricity. Judge Hazel's opinion and
decision is that the Pittsburg Reduction company
did not infringe the patents of the plaintiff, and
this, in effect, means that the Pittsburg Reduction
company has a monopoly in the manufacture of the

white metal, for by its process the Pittsburg Reduc-
tion company can make aluminum much cheaper

than by any other known process.

The case in which the decision has just been
rendered was begun April 6, 1897, and was argued

in December of that year. In the complaint it was
alleged that the Pittsburg Reduction company, in

all its plants, one at Pittsburg and two at Niagara
Falls, infringed two patents relating to the reduction

of metal from an ore by the use of an electric cur-

rent, which patents were owned by the complainant.

In the trial of the case the plaintiff was represented

by C. M. Vorce, Frederick H. Betts and Timothy E.

Ellsworth, and the Pittsburg Reduction company-

was represented by Thomas W. Bakewell, George
H. Christy, Frederick P. Fish and Xorris Mere;..

Judge Hazel's decision is set forth in 40 type-

written pages, and in ic he reviews the case at

great length, going over much of the testimony,

citing many opinions of other judges and giving a

brief history of the reduction of metals by electroly-

sis. The two patents owned by the complaining

company were issued to the inventor, Charles C.

Bradley, in 1S92. They relate to a process of re-

ducing highly refractory and non-conducting metal-

lic ores in an infused state by electrolysis; that is,

by subjecting the ore or compound to an electric

current, to fuse it and, while in fusion, by action of

the current, to separate or decompose the fluid

mass so that the metal contained in it will be de-

posited at one of the two poles of the electric

heater. Three clauses of one of the patents cover

the process broadly. Three others of the same
patent cover specifically the process to be used in

the reduction of aluminum. 1 he other patent covers
a special mode of practicing the process.

'Ihe defense made various answers, among which
was want of novelty in the patents. The alleged

infringement was denied. The Pittsburg Reduction
company said that it worked under a patent given
in 1S99 to an inventor, C. M. Hall. The two pro-

cesses covered by the three patents are very similar.

In fact, the suit just decided may be looked upon
as a return suit, for, shortly before the present one
was started, the Pittsburg Reduction company sued
the Cowdes Smelting and Aluminum company in an
attempt to get damages for and stop the infringe-

ment of the Hall patent. The Cowles company was
the predecessor of the Electric Smelting and Alumi-
num company. Nothing was accomplished by the

suit, except that various technical terms were de-

fined and there was established a fixed meaning
that greatly aided in the trying of the present

["he opinion of Judge Hazel states that the Brad-
lev process was never put into practical opei

Ihe complainant argued that Bradley was t'.'

neer in that field and so was entitled to many bene-
fits resulting from the process. But the judge held

differently : "Hall, ambitious, vigorous and intel-

lectually strong, experimented and produced a pro-

cess in aid of decomposition of reft

contemplated by the complainant's
It was stated in the opinion that the entire con-

sumption of aluminum in the United Si

plied by the Pittsburg Reduction company; that in

1886 the price of aluminum ranged in price a pound
from J5 to ?8; that in 1807 the price was about
25 or 30 cents a pound ; that at first, when the

burg plant of the defendant company was started,

only 50 pounds were produced daily: thai

afterward two large plants were built in Niagara
Falls, using a total of 6,000 electrical horsepower
and producing daily 0.000 pounds of aluminum.

In reaching a decision Judge Hazel was guided
somewhat by the previous suit. He held that

invention was not an alteration of Bradley's pi

and that one ingredient in the chemical bath
had not been substitued for another. The of

is extremely technical. Judge Haze] went to great

lengths in studying both processes

lion of aluminum.
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DEVELOPMENT OF THE TELEPHONE FIELD.
Death of Z. S. Holbrook.

Zenas Swift Holbrook, who recently resigned the

presidency of the Massachusetts Telephone and Tele-

graph company, died at his home in Brookline,

Mass.. on October 23d, after a short illness, during

which a surgical operation was performed. Mr.

Holbrook was born in Berea. Ohio, on September

16, 1847, and at the age of 14 years went to Chicago,

where he was in business until he entered Yale Uni-

versity in 1871. At the end of his junior year in

Yale, he entered the Yale Theological School, and,

after graduation, he became pastor of the Oakland

Congregational Church in Chicago and was asso-

ciated with Professor David Swing as editor of the

Alliance.

He left the ministry in 1881 and was subsequently

Z. S. HOLBROOK.

a promoter of many business ventures. He went to

Boston in 1898, where he "had been principally known
for his connection with the Independent telephone

movement. He resigned the presidency of the Mas-

sachusetts company to become president of the

American and Moore Electrolytic companies. He
has been a United States official, and one time he

was connected with the Lamson Store Service com-

pany. For a time last year he was president and

general maua'ger of the Commercial-Financial Press

association, which controls the news-ticker business

in Boston. His death is said to be directly attrib-

utable to his great business activity. He had re-

ceived the degree of LL. D. from a western college.

He left a widow and three children.

Erie-Michigan Affairs.

The reorganization of the Erie Telephone and

Telegraph company may result in the formation of

a new company with a capital of $30,000,000. In the

underwriting of this company the American Tele-

phone and Telegraph company woulu have the right

to control 51 per cent, of the stock. The proceeds

from the sale of the stock would be used' in cancel-

ing the floating debt of $9,000,000 and retiring bonds

amounting to $10,000,000, thereby releasing stock of

the sub-companies held as collateral. The Erie

stockholders would probably be given one share of

new stock for two shares of old stock.

A dispatch from Grand Rapids, Mich., to the Chi-

cago Chronicle states that Dudley E. Waters of that

city has secured an option on the Erie Telegraph

and Telephone company's controlling interest in the

Michigan Telephone company. The latter is capi-

talized at $5,000,000, and the Eric company holds

; ;oo of that amount. Waters is not prepared

to make public his plans for the future, but with

Grand Rapids and Dctrr.ii ic hopes t"

make a deal. If this is accomplished, it is said that

an effort will be n. arc harmony in the ti le

phone circles in the state. Il < ; the option

on the stock is at $35 a 'In- ^,873

that control the company.

Chicago Hotel Telephone Exchanges.

large private telephone exchanges with

trunk connection with the city exchanges are being

installed in Chicago, one in the Auditorium and the

other in the el. In the Audi-

torium the Chicago Telephone company i- building

an exchange that will
'

I 1.000

The hotel will be equipped with 1.000 in-

rthcrn

will !.- 720 otel is

be connected up.

Telephone Systems in Argentina.

The introduction of the telephone into Buenos
Ayres, Argentine Republic, for the public service

dates back to the year 1881, when it was installed by
the Pan-American Telephone company. In 1883, the
Pan-Telefonica company joined with the Compania
Americana de Boston and became the Union Tele-
fonica. The opposition companies amalgamated in

1886 and were purchased by an English company,
which is to-day known as the River Plate Telephone
company. The two companies were also working at

Rosario, and these lines were also bought up by the

London company. In the year 1886 a co-operative
company was started in Buenos Ayres, under the
name of the Sociedad Cooperativa Telefonica.
From the years 1883 to 1890, private companies

were being established in all the leading towns
throughout the republic; some of these pro-
vincial exchanges are to-day of considerable impor-
tance, but the majority do not number more than
100 to 150 subscribers.

According to the census returns of 1895, there were
41 telephone companies working in the republic, the
subscription varying from $8 to $16 per month. Of
these companies 33 were Argentine and eight were
foreign. The capital was $10,918,740 (paper cur-

rency), the number of subscribers was 10,379, the
number of stations, 123, and the number of em-
ployes, 639. Twenty-nine companies used the Bell

instruments, with Berliner, Black, Breguet, Gower-
liell improvements ; five, Berliner, with Siemens,
Aden, Morse, Ericsson & Co. improvements. Ninety-
two towns were connected (not necessarily with
each other)

.

The telephone system throughout the country is in

the hands of private enterprise and not under gov-
ernment or municipal control. Concessions are ob-

tained by application to various municipalities to run
overhead lines or wires. Although at the present
time the companies come under no control, attempts
are now being made by the telegraph and post de-
partment to obtain control over the telephone com-
panies working in the city of Buenos Ayres, on the
ground that as their lines run into the province of
Buenos Ayres, they should therefore come under
national supervision.

The service rendered by the companies in Buenos
Ayres cannot be considered as a very high standard,
which is principally due to the fact that subscribers

have overgrown the system, and the companies have
not kept pace with the times, although it must now
be said to their credit that they are endeavoring to

place their systems on a more modern basis.

The majority of the lines are of galvanized iron,

although some of the trunk lines are of copper. Sev-
eral of the trunk lines are worked on metallic circuits

by means of translators, and these give very satis-

factory results, besides enabling various combinations
to be made. All the subscribers are on single cir-

cuits with earth return, but the Union River Plate
company in Buenos Ayres is now installing a metal-

lic-circuit system with underground mains. Consid-
erable trouble has been experienced by the telephone
companies throughout the country from the electric

and traction companies, and the method adopted has

been to establish an earth circuit common to all

subscribers. This has partially improved matters,

but in Rosario, where the electric-light companies
use rectifiers, there seems to be no hope of improve-
ment until underground mains are employed.
Telephone companies in Buenos Ayres have to

pay the following taxes : National taxes—head office,

$500 per annum and branch offices, $50 per annum

;

municipal taxes—posts, $24 per annum, according to

district, and for underground work the following:

Street boxes, $5 per year; pits, $15; cable laying,

$100 per square and $5 per annum, besides various

other taxes for repairs to pavement, etc.

The longest distances over which talking is done
are as follows : Buenos Ayres to Montevideo, 196
miles by the submarine cable, and from Buenos
Ayres to the following parts of the province : La
Plata, 37 miles; Mercedes, 61 miles.

In connection with long-distance telephony, and
particularly in respect to the line between Mercedes
and La Plata, it may be interesting to know the

system used, as it is believed that the point in ques-

tion is unique. This line has the following parts

:

Grand Dock to La Plata, single iron line, 6.2 miles;

then through translators to the metallic circuit (cop-

per; to Buenos Ayres, 31 miles; through another

translator to single line (iron) to Flores, 3.1 miles;

through another translator on to the metallic circuit

(copper; to Mercedes, 58 miles; then through an-

other translator on to the single lines (iron) to the

subscribers. This line has therefore three single

lines of iron, two metallic circuits of copper, and

four translators, and it is said that the talking over

this distance of 98 miles is perfect, and is far SU

perior to that. between Buenos Ayres and Belgrano,

a distance of 3.7 mil...

m Buenos Ayres to La Plata there were for-

merly eight lines of copper wire, and, as might be

expected on ingle circuits of this length, talking

very difficult, not only on account of the influence

graph line running parallel, but also be

ill i!i>' conversations being carried on by other

could !)'• overheard, sometimes more plainly

than oni orrespondent, should bis instrument

1..- a little out of order. This being so, two circuits

were joined, which worked so silently that subscrib-
ers could not believe they were talking to La Plata,
but, notwithstanding the greater facilities, it was
found that four circuits would not suffice for the
traffic, so special transformers were wound with a
double wire on the secondary winding, taking out
the central point, so that a current entering there
would traverse the two halves in opposite directions
to reach the extremities, and consequently produce
no effect on the primary.

Good Telephones Needed in Siam.

The advance in the electrical development of the
city of Bangkok has been satisfactory in relation to
street railways and lighting. The city enjoys the
advantages of an electric-light plant and of an elec-

tric street railway, six miles long. Another street

railway of equal length is now being laid. Unfor-
tunately, a different story is told about the tele-

phone service. Writing on this subject under date
of August 1st, United States Consul Hamilton King
says ; "The telephone system of Bangkok is de-
cidedly bad. It is owned by the government and
forms part of the postal-telegraph department.
There are some two hundred instruments of the
Keiser-Schmidt (Berlin) make in the city at pres-
ent, and to anyone who has ever attempted to use
one of these, it is evident that even this limited

number stands as a monument to the patience and
good nature of the citizens. Better results are pro-
duced every day by the American boy with his tow
string and the resonant bottom of a tin can. Yet
this is a city of magnificent distances, and, taking
into consideration the manner in which the palace
and its surrounding public buildings are separated
from the legations and consulates, the distance of
the walled city from the residences of most of the
foreigners, of the large foreign firms one from the
other, of the old palace group from the new palace
in its beautiful park, and the entire division of the
old city from the new by the river, which is crossed
by no bridges, few cities are better fitted to ap-
preciate a first-class telephone system. The Siamese
are a people who know a good thing when they see

it, and they, together with the long-suffering mem-
bers of the foreign community, would generously
patronize a good telephone system, were it at once
established. There should be at least 1,000 instru-

ments in use in the city, in place of 200, and this

number without question would be largely increased

as the fact was borne in upon the public that a
telephone was invented to save time and for con-
venience. There would seem to be an opening for

the introduction of an improved system in Bangkok,
and with the present condition of affairs, a few first-

class instruments in some of the public buildings

might soon work a change in the entire city."

Telephone Rates in Chicago.

The Chicago Telephone company has filed its an-

swer to the bill of complaint which was recently

made against the company by the city of Chicago

and 30 business houses. In the bill the courts were
asked to restrain the company from interference

with the telephones of subscribers who offer to pay

the franchise rate of $125 a year instead of $175,

the rate charged by the company for all-metallic,

long-distance telephones in the downtown district.

In its answer the company makes a denial of the

charges brought against it and sets forth that im-

provement in service is responsible for the increased

charges. The company asserts that it is willing to

furnish business telephone service at $125 a year,

the instrument to be of the ground-return type.

This kind of instrument was in general use at the

time the ordinance was passed, and the company
asserts that the regulations regarding the price per-

tain solely to this type of service. New inventions

and improvements—such as metallic circuits and the

improved long-distance instruments—have enabled

the company to offer a much better service than that

contemplated in the ordinance.

Mrs. Brett, Telephone Manager.
Mrs. A. McElroy Brett, president of the South-

ern Independent Telephone and Telegraph com-
pany of El Paso, Texas, and president and gen-
eral manager of the Brett Construction Telephone
and Telegraph company of El Paso, was in Chicago
this week for (lie purpose of purchasing switch-

boards, instruments and apparatus sufficient for the

installation of an exchange with a capacity of 7,500.

Mrs. Brett has been at the head of the Southern In-

dependent company since its organization two years

;iK". and already this company has three-year con-
ti.ni for 1,200 telephones in and around El Paso.

The company is extending its lines from El Paso

to Denting, N. M„ a distance of 80 miles, and to

Alamagordo, 80 miles. It is expected that the lines

of the company will eventually be extruded to con-

nccl with San Antonio, a distance of (100 miles east.

Mrs. Brett look up the telephone business when
her husband, R. A. Brett, died two years ago. lie

had been a promoter "f Independent companies and
In- had acquired a knowledge of the business.
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Telephone News from the Northwest.

The Rapid Service Telegraph and Telephone com
pany lias been incorporated to do business in Min
nesota and adjoining states. lis headquarters are to

be in Minneapolis and the capital slock is $100,000.

I he incorporators are E, 11. Moid ton, Roberl II

Ncwlan, John A. Modisctte, Franknn Bcnner and
Claude B. Leonard. The company has started a

crew out of La Crosse, Wis., to lay out the new
line \" the Twin Cities.

Dr. Willy is seeking to secure stock sufficient to

form a local telephone company for Kimball. S I)

The plaintiffs in the case involving the right of the

Dululh Telephone company to continue in business

after the expiration of its franchise have been cited

to appear before the United Slates Court of Appeals
at St. Louis within 60 days, where the case will

again be tried. The case was decided against the

city of Dululh and is carried up on appeal.

The Union Telephone company, a co-operative

institution, has been refused a fraiicnise at Willmar.
Minn. The company asked the same privileges that

the present company has. The council is willing to

allow the company to make a toll connection, but

nothing more.
The Winona Telephone company, which has

bought the lines of the Phcenix Telephone company
in Southern Minnesota, will proceed to make im-
provements to them at once.

Fred C. Talboys and Dr. C. W. More have sold

their interests in the Mesaba Telephone company
to O. D. Kinney, Senator Hawkins and Colonel
Graves of Duluth. Messrs. Talboys and More were
the original promoters of the system, which started

very small, but rapidly grew to cover the Mesaba
Range. 1 he new owners are the officials of the

Duluth Bell Telephone company.
The Twin City Telephone company is installing

a heating and ventilating plant for its new central

exchange in Minneapolis, which will make the inte-

rior practically dustproof. With this system in, it

will not be necessary to have the windows open at

any season of the year. There will be a complete
change of air in the switchboard room every 10

minutes. In the summer the air will be cooled.

The New State Telephone and Telegraph com-
pany of Odebolt, Iowa, is building toward Sioux
City, and has a line as far as Anthon. It is stated

that the company will seek a local franchise and put

in a local exchange for Sioux City.

The injunction recently entered gainst the Iowa
Telephone company at Des Moines, Iowa, following
an adverse decision as to its right to operate, after

the expiration of its franchise, has been modified,

pending an appeal, sufficiently to permit repairs to

enable the company to serve old subscribers better

and to accommodate new subscribers in the terri-

tory already covered. The company cannot extend
its lines into new territory, however.
According to the newspapers published at Nome.

Alaska, a telephone service will soon be in opera-
tion from Nome to Teller and Council City.

The Rocky Mountain Bell Telephone company has
finally yielded to the contention of the citv of Butte.

Mont., and has paid a tax of 75 cents an instrument
to the city.

The Johnson County Telephone company of Iowa
City, Iowa, has announced an increase of 50 cents

a month for telephone service, made necessary by the
growth of the system. The company says that its

rates were based on a service of 400 connections,

at which the rate of $1 for residence and $2 for

business connections could be profitably conducted.
But it has 717 connections and it makes a losing

proposition on those rates. The Commercial Club
has appointed a committee to inspect the company's
expenses and ascertain if its contention is correct.

If the committee concludes that the company is

right, it will recommend the club to indorse the

increase.

The Ottumwa ( Iowa ) Telephone company has
filed a mortgage for $50,000 to the Savings and
Trust company of Cleveland.

The Fox River Valley Telephone company will

have its new exchange in Appleton, Wis., ready for

operation about November 1st. It will start with
( 00 subscribers.

The Oneida and Vilas County Telephone company
has voted to construct a line from Rhinelandcr, Wis..

to Harrison, at wdiich point connection will be made
with the Bradley, line to Tomahawk, Wausau and
a number of other places. R.

Ohio Telephone Notes.

The Home Telephone company of Coolville,

Alliens County, has been incorporated, with a capi-

tal stock of $5,000, to construct and operate a system
in the village. The incorporators are 11. 11. Brown,
Otto Barth, C. E. Barrows, W. E. Matlack and
James Drain.

The Central Union Telephone company at Co-
lumbus is advertising residence service at the rate

of $1 a month and business telephones at $1.50 a
month. It is believed, however, that the Citizens"

telephone company will not take up the fight.

The Toledo Home Telephone company has con-
tracted with the Sterling Electric company for a

common-battery system multiple switchboard of i-\

000 capacity for its new exchange.
It is slated that the Clark-Madison Telephone

company and the Bell company are having a great

fight at South Charleston, Clark County. Both
companies have built lines through the country, un-
til they now extend in every direction.

The City Council of Marion has granted the

Marion C ity Telephone company a fn

build a plant in the
The Bellefontaine Telephone company has filed

notice with the secretary of stale of an incrc
capital stock from $50,000 to $75,000. W. W. Fisher
is the presidenl and tr. M. Stevenson, secretary of

1 In- ' impany, O. M. C.

Kellogg Telephone Receiver.

The mosl important consideration in the construc-
tion of a telephone receiver is its electrical efficii

Aside from purely electrical efficiency, many consid-

erations of a mechanical nature enter into the design

of a good receiver. The device must be adapted
to withstand rough usage of careless people, and, at

the same time, maintain a permanent adjustment
The chamber containing the diaphragm should also

be of such shape as not to muffle the sound.
The two points in the construction of a receiver

that have given the most trouble in the past are

the adjustment of the diaphragm with respect to

the pole-pieces and the attachment and construction

Telephones and Diplomacy.
An interesting subo

und in the
the relation . diplomat;
mercial, of their unification by the telephi

i; is not pr< the long-distance In:'

be employed i" any extent

manipulations, the facilil . for promp
and a Imosl informal
capitals will certainly make for good tin

by promptly dispelling

tainties and miso .Inch, in for

matic correspondence,
"incidents." Verbal commun
much more frank and confidential than
safely be. since they cannot be

to "r verified by the production of the mam:
While the telephone may m
discussion of grave que n which the
fate of nations depends, it may very v

keep out of thai classification a thousand minor mat-
ters which are exaggerated by formal treatment and

Fig 1.

KELLOGG TELEPHONE RECEIVER.
Fig. 2.

of the binding posts. The material from which the

shell is made and the proportioning of this material

can easily be a source of trouble also. Attention is

given to these features in the new Kellogg receiver,

whose high efficiency is due to the magnetic balance

of its electrical parts.

This new receiver is smaller in size, and some-
what shorter in length, than the older type. Fig.

1 is a view of it with the shell partly cut away. As
will be seen, the reinforcement at the tail cap con-
sists of an extra ring. This is designed to make
breakage of the tail cap impossible. The binding-

post nuisance has been avoided by omitting binding
posts entirely. Instead, connectors are carried to

a hard-fiber insulating block on the permanent mag-
net, as illustrated in Fig. 2, which shows the parts of

the receiver. These connectors are completely en-

closed within the shell and are readily accessible

by removing the tail cap, which screws upon the

main portion of the shell. The cord passes through
a small hole in this tail cap and is secured to a

metal eye on the magnet in such a manner as to

relieve the conductors of all strain. This receiver

requires no special cord, as any standard cord may
be made to answer by merely cutting off one end.

All parts of the shell are composed of the very
best grade of hard rubber. The magnets are made
of a special grade of magnet steel, which was found
to give the best results after a long series of tests

carefully and accurately carried out.

The pole-pieces are made of a special grade of
soft Norway iron, securely fastened to the magnets,
and the carrying coils are wound with the best grade
of silk-covered magnet wire. The magnets are se-

cured to the shell at a point near the diaphragm by

a heavy cast-steel bridge, as shown in the illustra-

tions. This bridge is made extra heavy, so that it

is impossible for any change in adjustment to occur
by rough handling of the receiver, and practically

no changes in adjustment can be caused by varia-

tions in temperature due to the unequal rales of

contraction and expansion of hard rubber ami
metal. This receiver is made by the Kellogg Switch-
board and Supply company o{ Chicago,

become "significant" without really having a:

nificance.

Cut-over of Boston's New Switchboard.

The New England Telephone company has in-

stalled a portion of its new central-energy switch-

board in its main office at Boston. The transfer or

"cut-over" of 0.000 subscribers' lines from the old

board to the new was accomplished in one hour and
five minutes, about midnight, on October loth. The
new hoard is one of the largest in the country,
and is similar to the one now m operation .it Bal-
timore and the one which is being installed in the

Cortlandt exchange in New York city. Boston's
new board will accommodate 0.000 subscribers' lines

when it is all installed, which will probably be within

30 days. On October Jtst the company began the n-i-

of the new central-energy system.

GENERAL TELEPHONE NEWS.
The strike of the Central L'nion Telephone com-

pany's electricians at Springfield, ill., has been set-

tled. The company declined to recognize the union,
but made other concessions.

The Keystone Telephone company of Philadelphia.
Pa., is offering $5,000,000 cumulative six per ceni.

preferred stock at par. with bonus of 25 per cent, in

common stock. No allotment to one pers
than 50 nor less than four shares will be made.

The strike of the linemen oi the Chicago- Tele-
phone company still continues without any material
change. On October 24th a committee from the
strikers was sent to confer with the officers of the
company in regard to terms for a settlement
trouble. Nothing was accomplished, however, and
the committee was told that in the future th<

pany would receive the strikers only as individuals.
The company stands ready to take most .of the men
back at the old terms and wages, hut will give no
advance. A meeting was held by the strikers, sub-
sequent to the return o\ the committee and
decided to continue the fight. Assistance for the
strikers to the amount oi $5,000 was v

International Brotherhood oi Electrical V\

which was then in convention at St. Louis.

The directors of the Windsor Hotel company oi
Montreal have decided to establish

communicating telephones throughout the big hotel.

These telephones will number 400 or more, the idea

being to place one in each of the gu
only will these telephones ,

ferent departments of the hotel, but they will have
communication with the Hell telephone
the city, as well as the long-distance telcpli

so that, \\ ithout leaving
hotel may be able to converse with busil

le and arrange business matters
be invited for the installation, which.
pated, will be completed during tin

months, so that the wh
use when the pressure pf traffic beg

MANUFACTURERS AND DEALERS.
Farr & Karr of Chicago are calling attcnti

their accommodation telephones.

and generator call. These instruments, whic
offered at low prices, are said to ;

tion over distances up to t!--.

The Central Electric company of i

I ished a new pm ' Nbvembci
is devoted exclusively to the teh In-

cluded in this price-list are telephones,
construction materials, telephone parts, batteries and
various other supplies.



294 WESTERN ELECTRICIAN November 2. io/ji

Illinois Direct-reading Ohmmeter.
As a portable testing set for obtaining the re-

sistance in telephone and other electric lines, and
for locating trouble, the direct-reading ohmmeter
is regarded as a convenient, reliable and inexpensive
electrical measuring instrument. The instrument
illustrated herewith, which is put on the market
by the Illinois Electrical Specialty company of 1203
Marquette building, Chicago, is said to be a decided
departure from the electrical measuring instruments
that have been used in the past. The patents, which
fully cover this instrument, were granted on July
24th last, and a large number of instruments have
been in use for some time, with good results.

In this instrument three sides of a quadrilateral

circuit are adapted to be energized from the sources
of current. The fourth side of the quadrilateral is

the conductor, of which the resistance is to be de-
termined. A telephone watch-case receiver is in-

cluded in one side of the quadrilateral. There is

a conductor, which is used in connection with the
remaining two of the three permanently provided
sides of the quadrilateral, and in shunt with the

ILLINOIS DIRECT READING OHMMETER.

receiver and the conductor of which the resistance is

to be obtained.

The instrument is enclosed in a neat polished
hardwood case, about 14 by five by six inches in

size, weighing about five pounds. It is provided
with binding posts, to which the lines may be con-
nected in which it is desired to determine the re-

sistance. It is also provided with a battery switch
and a pair of small dry batteries. To one of the
line posts is attached a finger with a metal tip, con-
nected by a conducting cord to one side of the line

when tests are made. On the face of the case, when
open, is placed a dial containing the scale of re-

sistance. In testing a line when the wires are

connected to the proper posts, the metal-tip finger

or stylus is brought into contact with the resistance

wire at different points of the scale, and at the

point where no click is heard in the receiver, the
figures on the scale will indicate the amount of the

resistance in the lines measured.
Lines can be measured from any part of an ohm

to 200,000 ohms. To locate a short-circuit on a

metallic line, assuming that the instrument gave
a reading of 96 ohms in testing No. 12 iron metallic

circuit, in which the wire has a resistance of 32
ohms per mile and the two wires give a total re-

sistance of 64 ohms per mile, an indication of 96
ohms on the scale would show that the trouble

was at a point equal to 1Y2 miles from the point

of testing. In this way any telephone-exchange
trouble can be located accurately from the central

office, or from any exchange where the morning
test is regularly made, in case the subscriber does
not answer the test call. A test with the ohmmeter
will ascertain the condition of the line and ringer

coils, and if the proper reading of the line is given,

it will show clearly that there is no trouble in the

line or instrument. In this way, cables and in-

struments of various kinds can be tested, as well as

open-wire circuits.

The instrument does not need to be placed upon
a level surface, and it has no independent resistance

coils, plugs, galvanometer, or other complicated

mechanism. The strength of the battery in no way
affects the accuracy of the instrument, and the latter

can be as conveniently used on a pole out on the line

as at the central office.

Large Waterpower Development at
Sault Ste. Marie.

Mr. F. H. Clergue of Sault Ste. Marie, Ont., who
•iie head of several pov terp rises in the

vicinity of the St. Marys Kivcr, is said to have
another waterpower development projected that will

entail the expenditure of upward of $2,000,000. The
project is ' er electrically

in the rapids of the St. Mary-, River, opposite the

ship canal. The St. Marys Falls Power company,
organized a short time ago, has now made appli-

I iar<l of Supervisors, in accordance
with the statute, f on to divert the waters

of the river for that ; he plans contcm-
parallel dikes 01

f the rapid of the line 1

lational bridge, that crosses the Falls. These
hich will retail. the water from

the up] ' building at the lower
anal, will a • long. The

of the

indation for

mpany owns land

the falls, and p

irom the power house on the dike,

to be connected with the mainland on the American
side by a bridge above the falls. The waterpower
developments made and projected at this point will
furnish 125,000 horsepower for manufacturing pur-
poses. Messrs. Widener and Elkiris of Philadelphia
are also said to be interested in the enterprise.

"Diamond H" Automatic Door Switch.

The convenience of having electric lights in

clothes closets and similar places which are entered
only occasionally and the economy of having such
lights burning only when needed have led to the use
of door switches, which are automatically operated
as the closet door is opened and closed. The service
under such conditions is more severe than in the case
of switches operated by hand, and which are rarely
used more than a very limited number of times a
day. The construction of the door switch must
therefore be of the best. The switch must have a
positive snap action, be particularly durable, and
so designed as to reduce the labor of installation to
a minimum.
The Diamond H automatic door switch, illustrated

herewith, is enclosed in a steel case, with semi-
circular ends. This form of case facilitates letting

the switch into the door jamb, as, after three one-
inch holes are bored, it is only necessary to cut out
the wood between them to admit the case, and it is

not necessary to square up the ends of the oblong
opening.

The insulation of the current-carrying parts from
the mechanism, as in all Diamond H switches, is

effected by the use of sheet mica. The spring-bronze
contacts are carried by a porcelain block, which is

screwed to the bottom of the case, and extends
through the bottom at the end where the wires enter.

The binding screws on the face of this block are
accessible from the front. The parts of the switch
most subjected to wear arc made of nickeled steel.

The springs are of the best music wire, nickeled, are
helical in form and of large diameter.
The action of the switch is said to be smooth and

easy. The break is 1% inches in length, and is suffi-

cient for three amperes at 250 volts. A steel template
is furnished, which, when placed against the door
jamb and tapped with a hammer, gives the location
of the centers of the two screw holes at the ends of
the face plate, and also of the three one-inch holes
to be bored for the case. It also gives the outline
of the face plate.

These switches have been given tests equivalent
to years of actual service, and of all the switches so

the Edison company are for the wiring for the ex-
tension to the Auditorium Annex, for the new Clow
building and for power-transmission systems to sev-
eral manufacturing plants in the manufacturing dis-
trict. The Great Northern Hotel, which, for a time,
operated its own power plant to supply its 10.000
or more lights, has gone back to a former arrange-
ment by which its power is received from the Chi-
cago Edison company.

Capital Stock and Franchises to Be
Taxed in Illinois.

What is regarded to he the most important tax
decision in the history of the state of Illinois was
handed down by the Supreme Court of the state

on October 24th. The decision made by Judge
Thompson of the Circuit Court of Sangamon
County, issuing the writ against the State Board
of Equalization in the mandamus proceeding brought
by the Teachers' Federation of Chicago to compel
it to tax 23 public-utility corporations of Chicago
on their franchises, was fully affirmed by the Su-
preme Court. The mandamus was secured by the
state's attorney, upon the relation of Catherine Gog-
gin and Robert C. Steele, to compel the board to

value and assess in the manner provided by law,
the capital stock, including franchises, of each of the

following-named corporations

:

Chicago City Railway company, West Chicago Street
Railroad company, North Chicago Street Railroad com-
pany, Chicago Union Traction company. People's Gas
Light and Coke company, Chicago Telephone company,
Chicago Edison company, Chicago Consolidated Trac-
tion company, Chicago Electric Transit company, Chi-
cago and Jefferson Urban Transit company, Evanston
Electric Railway company, Cicero & Proviso Street Rail-
way company, North Chicago Electric Railway company,
North Side Electric Street Railway company, Ogden
Street Railway company, Chicago North Shore Street
Railway company, Chicago Electric Traction company,
Chicago General Railway company, Sonth Chicago City
Railway company, General Electric Railway company,
Chicago West Division Railway company, Chicago Pas-
senger Railway company, and North Chicago City Rail-
way company.

In the petition it is alleged that the fair cash
value of the capital stock, including the franchises

over and above the assessed value of the tangible

property, is $235,000,000. These corporations, it is

figured, will be compelled to pay in actual taxes

$2,350,000 for 1900 and $2,360,000 for the current
year. To this will be added the fax on the stocks

and bonds of the elevated railways and other pub-
lic utility corporations. The city comptroller esti-

Switch Complete. Fig. 3. Face Plate Removed, Switch "On."

"DIAMOND H" AUTOMATIC DOOR SWITCH.

Fig. 4. Face Plate Removed,
Switch "Ofl."

tested, it is said that not one has given out or shown
the slightest weakness in' any respect.

Gerald W. Hart of the Hart Manufacturing com-
pany of Hartford, Conn., manufacturer of Diamond
M switches, believes that, in presenting this switch

to the trade, he is offering something which will meet
the most exacting requirements.
Of the accompanying illustrations Fig. I shows the

strike and Fig. 2 the switch complete. In Fig. 3 the

plate is removed and the switch is "on," while

Fig. 4 shows the mechanism in the "off" position

when the door is closed.

Electrical Work in Chicago.

I he contracting department of the Chicago Edison

company reports having closed what is believed to

be the largest wiring contract that has ever been

in ill" West, fhe work will be done on the

12 itory addition which Marshall Field & Co.

cago an- building to their retail store on Stale

The contract calls for a first outlay of about

0, and will include over 300,000 feet of conduit
. ;ring for 22,000 incandescent lamps and 1,000

m motors. Mo, 1 of the motor cquip-
', for electric elevators and fans. The

Chicag ompany ha ;<l contracted to do
all the wiring for the new Chicago Tribune building

and to supply it with light and power for a term of

The wiring will provide for 5,000 lamps and

775 horsepower in motors. Other contracts made by

mates that there are 4,000 corporations doing busi-

ness in Chicago with untaxed capital stock aggre-
gating $1,000,000,000.

The opinion of the Supreme Court covers 6,000

words and was written by Justice Hand of Gales-
burg. The court was unanimous in affirming the

decision of the lower court in every particular. The
court decides that in assessing the capital stock of

corporations, including franchises, it is proper to

arid the market or fair cash value of the capital

stock to the market or fair cash value of the debt and
0. deduct from the result the aggregate amount of

the equalized or assessed valuation of all the tangi-

ble property. One-fifth of the remainder, it is said,

would be the net assessed valuation of the capital

stock, including franchise, over and above the as-

sessment of the tangible property.

Although the plea for mandamus filed by the

I'cachers' Federation was directed toward but 23
corporations in the city of Chicago, the Supreme
Courl decides that every corporation in Hie state

of Illinois iiiusi be taxed on its capital stock and

franchise a 1 ed at a fair cash valuation based on

market values. The way is opened, it is said, for

legal proceedings to collect back taxes for the last

23 years on corporation stock and franchises. Such
an attempt, however, might bankrupt the companies.
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Aside from other back taxes assessments must I"

spread against existing corporations for 1900, as

the assessment for that year is the levy directly

a fleeted.

The stock of the Chicago corporations affected by

the decision generally closed last week with small

losses.

McLeod-Ward Desk and
Lamps.

Portable

Among the season's novelties are a number of
new designs of desk and portable electric lamps,
manufactured by McLeod, Ward & Co. of New
York city, two of which are illustrated herewith.
The No. 6 Kinsman double-cylinder desk lamp
shown in Fig. I is designed to accommodate two
lamps, thereby allowing a much more brilliant il-

I
J

FIG. I. M LEOD-WARD DESK LAMP.

lumination than with the old single-lamp styles.

It is fitted with a movable eyeshade, and has both
clear and ground surfaces on the enclosing glass
cylinders, which make it possible to have the light

either bright or softened, as desired. The whole
is mounted on a cleverly arranged adjustable arm,
enabling the lamp to be drawn forward or back, and
all these changes can be made easily and quickly
without leaving one's chair.

The double portable lamp shown in Fig. 2 is an-

FIG. 2. M LEOD-WARD PORTABLE LAMP.

other handsome and ingenious design, and is in-
tended for use on double or flat-top desks. It has
all the desirable features of the desk lamp described
above and the additional advantage of being portable.
A number of other patterns especially adapted to
various uses, such as piano lamps, orchestra lamps,
picture lamps, etc., are manufactured by McLeod,
Ward & Co.

BOOK TABLE.
The Induction Motor. By B. A. Behrend. New
York : Electrical World and Engineer. 1901.

Pp., 105, six by 8V2 inches, with 56 diagrams.
Price, $1.50.

Mr. Behrcnd's wide experience with single and
polyphase alternating-current induction motors,
which he gained while connected with the Oerlikon
Engineering Works in Switzerland as assistant chief
electrician, has enabled him to embody in this short
treatise much valuable information on the theory
and design of the induction motor. The work pre-
supposes a knowledge of alternating-current princi-

ples and is written chiefly for the designer and
practical engineer. Graphical methods are used to
a large extent to elucidate some of the more com-
plex problems. After a discussion of the princi-
ples of the alternating-current transformer, the au-
thor takes up the character of the magnetic field

in the polyphase motor, the short-circuit current and
the leakage factor. The design of a three-phase
motor for 200 horsepower, running at 440 revolu-
tions a minute and giving a frequency of 60 cycles

a second, is calculated as an example, and the be-
havior of the same motor run as a single-phase
motor is also examined. In the last chapter are
given some polar diagrams of the alternating-current
transformer. A good book of this sort on the design
nf the induction motor has been needed for some
time, and the worth of this volume has been con-
siderably increased by reason of the author's ability
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to check the theoretical data by tests on motors
limit according to his calculations. The substance
of the work was delivered by Mr. Behrend in Jan-
uary, 1500, in the form of lectures at the University
of Wisconsin, Madison, Wis.

Economy of Electricity as a Motive
Power on Railroads.'

By C. A. Carus-Wii.son.

This paper deals briefly with the economic con-
siderations which will probably govern the substi-

tution of electricity for steam as a motive power
on railroads.

It is generally acknowledged that the branch lines

arc the least profitable part of a railroad system,
and that in many cases the receipts per mile are
barely sufficient to pay expenses. There is also evi-

dence that in the near future the unrcmunerativc
character of the branch lines will become still more
marked, since the traffic they at present carry is

being seriously menaced by the network of electric

lines that is spreading in all directions throughout
Great Britain.

To pay expenses with steam traction it is neces-
sary to make up trains of considerable length, so that

where the traffic is small, as on branch lines, the

interval between the trains is large. This results

in a poor service between towns and districts con-
nected only by branch lines, and gives rise to con-
siderable difficulty and delay in making connections
at main-line stations.

If the train service on the branch lines could be
broken up into smaller units moving more frequently,

cross-country travel would be greatly facilitated

and the punctuality improved.
The cost of working the line under the existing

conditions with steam must be divided into two
parts, and the running expenses per train-mile, which
vary with the number of trains run, must be dis-

tinguished from the fixed expenses which do not so

vary.

The fixed expenses per train-mile multiplied by
the number of trains per dav on any given line under
the existing conditions, gives the contribution of

that line per day-mile to the general fund for pur-
poses of maintenance, etc. This will then constitute

a fixed slim per day-mile to be provided for under
the new conditions, together with the increased run-
ning expenses. The traffic per day-mile must ex-

ceed this amount, plus a sum required to pay the

interest on the electric installation, before the line

can be said to pay.

The working expenses of the principal English
railways, taken from the Board of Trade returns

for the year jqoo, are given in Table I.

, Table I.

Working Expenses and Proportion of Goods and
Passenger Traffic for the Principal English

Railroads for the year 1900.

London and North-
western

Great Western
Great Northern
Great Eastern
Midland
London and South-
western

Lancashire and
Yorkshire

Southeastern and
Chatham

London, Brighton
and South Coast.

Cheshire lines

Train-miles.

Goods. .

Goods.
Tons
per

Train-
mile.

1-97
1.62

1-45

1. 31

1.43

1-34

3 33

Expenses per Train-
mile.

Filed.
Run-
ning.

d. d.

31-4
25-'

22.9
28.

22.6

n. 1

ri.o
11.

4

10.3
11.

6

31.6 10. 6

30.1 11.

5

34-4 13.0

32-5
28.8

12.8
13 9

d.

42.5
36.1

34-3
38.3
34-2

42.2

41.6

45 .1

42.7

In column D are given the fixed expenses, in-

cluding maintenance of way, etc., repairs and renew-
als of carriages, traffic expenses, rates and taxes,

miscellanenous and legal. In column E are given
the running expenses, including wages, coal, water
and locomotive repairs Column C gives the goods-
tons carried per goods train-mile.

Columns B and D show how the fixed expenses
increases with the passenger traffic. Thus, with the

Midland, where the passenger-train mileage is 40
per cent, of the whole, the fixed expenses are only
22.6d. per train-mile, while on the southern lines,

where the passenger traffic is about So per cent.

of the whole, the fixed expenses amount to as much
as 32 to 34d. per train-mile. An increase in the
passenger traffic need not, however, be accompanied
by a rise in the fixed expenses: for, if the traffic

were evenly distributed over the working day. a

considerable increase could be dealt with by the
existing staff. For this reason the amount of the

fixed expenses assumed in the following compari-
son will be taken for a line with an average amount
of passenger traffic, as, for instance, the Great North-
ern, where the fixed expenses arc 22,od.

The figures in column C, taken in conjunction with
column A, give some idea of the relative weights
of the goods trains hauled on the different lines.

Comparing these columns with column E. it will

be seen that in spite of the variation in the weights

1. Abstract of paper read hefore the International Engineer-
ing Congress at Glasgow, September 3. 1901.

hauled, and in the proportion of goods and passenger
traffic, the item for running expenses is very nearly

ne on the first seven li

Taking the Great Northern again, as a representa-
tive line, the running expenses m
as shown in Table II. '1 he coal item is,

abnormally large, the average price .'iring
1500 having been about 10s. od. Reducing this figure
to the equivalent for coal at 8s. a ton, we gel
bringing the cost per train-mile down to 10.33d.

Table II.

Running Expenses of the Great Northern Railway
for the last half of 1900.

Wages 3-Sid. per train-mile.
£?*'•••,; 4-JoA per train-
Hater, oil, etc o.;7d. per train-mile.
Repairs, wanes i.3|d. per train-mile.
Repairs, materials i.ojd. per Irain-

Total n-47d. per train-

The wages of the guard of the train should be
included in the above figure in order that it may
represent the whole of the expenses which vary
with the number of trains run. Taking the wages
of a driver at 42s. per week, of a fireman at 225., and
of a guard at 25s., the item of "wages," under run-
ning expenses, should be increased by i.52d. Thk
amount must be also deducted from the fixed ex-
penses, giving us finally 2i.38d. per train-mile as
the expenses which do not. and 11.83d. as the ex-
penses which do, vary with the number of trains
run.

We can now take the case of a branch line with,
say, six trains each way per day. The running ex-
penses will be 12 XI 185, or 142a., and the fixed ex-
penses 12 X 21.38, or 256d. per day-mile. Hence,
if the line is to pay expenses, the receipts per day-
mile must amount to 398d.. or the traffic, estimated
in equivalent numbers of third-class passengers, must
be 39S per day-mile.

Instead of a steam-driven train even- two hours,
we may have an electrically driven train every half
hour, or 24 each way per day instead of s.ix. each
of the new trains having seating accommodation
equal to one-fourth of one of the original trains.
The new trains mav consist of motor cars and ordi-
nary carriages trailing. By getting rid of the loco-
motive, about 20 per cent, of dead weight is saved,
and since the weight of the carriages will he one-
fourth of that in the original train, the new trains
will weigh one-fifth of the old trains. This will

reduce the coal item in the running expenses to
0.6Sd. per train-mile, and that for water, oil, etc.,

to 0.13d., as shown in Table III.

Table III.

Running Expenses in Pence per Train-mile.

Steam. E,ec.rici.r . 0ve|rnra?
,

R
C

a

,

ilwa >,

d.

3-36

3- Si

I.52

d.

0.68

1.24

1. 01

0.62
15

0.67
0.52

d.

0.85

1.13
1. 01

0.69-
0.41
0.40
0.65

Wages of driver and as-

Wagesof conductor
Wages at generating sta-

0.77
1 34
I.05Repairs, materials

11.85 4.S9 5
'

The coal consumed per ton-mile is here taken to
be the same for an electric generating station driv-
ing electric motors on the cars as for steam locomo-
tives.

On the City and South London railway the cost
of repairs is o.02d. per train-mile, about 38 per cent,

of that on the Great Northern. Taking 50 per cent,

as a moderate estimate, we get 0.6/d. per train-mile
for wages, and o.52d. for materials for repairs to
electric-motor cars and to the generating station.

The great simplicity of the electric equipment
enables us to substitute for the highly paid driver
and his fireman one motorman. say. at 3
thereby halving the wages item on the
Further, as the electric motor is ready to start at
any moment a great deal of time 'tiring

the week, and with the increased service a

proportion of the actual working hours will b
fully employed. In consequence of this

lime, the wages item is reduced to 2.2?d. per train-

mile. The wages of the men engaged in the gen-
erating station may he taken at 50 per cent.

motorman's wages, making the wages per train-mile

altogether 2,8?d. The total cosl per train mile for
running expenses with the electric train is thus
|.8od., as compared with 11.83d., for the 01

Steam train.

The running expenses on the I
: - -head

railway for 1899 are given in Table III. About 1S0
trains are run each way per day, with a total of

403,000 train-miles in the year (1S00) ; this

train mileage, of course, reduces the fix

per train-mile to a low figure, but docs
the running expenses.
With the new 'system, the fixed

he the same as before, while the running
would increase in proportion
frequency of the service, that is. in tl

ild. Hence the fixed expenses will be
per day-mile, and the running e\
or -nod., making a total of .jr.-; S order
to pay expenses the traffic would have
from 308 per day-mile
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increase, however, would not pay the interest on the

capital required for the electrical equipment.

The cost of the electrical generating station, with

distributing system and rolling stock for a half-

hour's service of 40-ton trains, on a line not exceed-

ing, say, 15 miles in length, would probably be

about f8,000 per mile. At 3% per cent, interest

this would mean an additional i84d. per day-mile,

making the total increase of traffic required to pay

all expenses and interest 70 per cent.

The increase of traffic resulting from a given in-

crease in the frequency of the service depends upon

local conditions, but if a fourfold increase in the

number of trains per day were to double the traffic,

the profits per day-mile would be 10s. If the traffic

were trebled, the profits would be 4,3s. The average

profits per day-mile for the whole of the Great

Northern railway system are about 124s., so that

the use of electricity on branch lines is certainly

worth consideration as a means of making them
yield a more substantial proportion of the total prof-

its than they do at present.

CORRESPONDENCE.

Curious Electrical Casualties.

In the fire report of the Electrical Bureau of the

National Board of Fire Underwriters for the quar-

ter ended October 10th are given accounts of sev-

eral unusual electrical casualties which illustrate the

truth of the old saw about eternal vigilance and

safety. Modern instances are described as follows:

A breakdown in a 250-volt underground cable run

in four-inch papier-mache conduit melted the con-

duit, the molten material running down on to an

adjacent gas main and forming in the shape of a

funnel. Electrolysis took place, burning a hole in

the gas main, and allowing the escaping gas to

follow the conduit into a vault underneath the side-

walk. An explosion followed, wrecking the vault

and the sidewalk above, but the available evidence

does not show whether the explosion resulted from
an electric spark or from a candle in the hands of

a workman in the basement.
Two electric flatirons left in circuit became over-

heated and set fire to tables, boxes and piece goods
of a tailoring establishment located in the basement
of a building. The fireproof construction of the

building prevented what might have been a serious

loss, as the fire occurred about midnight when no
occupants were about. The loss was $500.

A breakdown in a transformer damaged by light-

ning, permitted the primary current at 2,200 volts to

enter a number of buildings connected with the

secondary. In one building the ceiling of a show
window was of iron, and no insulating points had
been provided at the ceiling outlets. The high-ten-

sion current passed to earth at this point, forming
an arc which ignited the contents of the show win-
dow. In another building an arc occurred at the

ceiling due to a defective insulating joint, destroy-

ing the canopy and the joint and setting fire to the

contents of a show window. These fires both oc-

curred after some repairs had been made by em-
ployes of the lighting company and the work had
been pronounced satisfactory. When current was
turned on the fires occurred as described.

Upon removal of the cap from the bottom of an
arc lamp the lower carbon fell out and dropped on
to a rocking chair, setting it on fire. The damage
amounted to $10.

Sparks due- to the quick reversal of a motor used
for operating an elevator set fire to sawdust which
had been placed under the armature bearing to soak
up the oil.

A short-circuit in an underground Edison service

generated a gas from the insulating compound used
in the tube, which found its way into the basement
of a building, in about 12 different places, through
cracks in a granite wall. Gas was found burning
in all of these places. Three slight explosions oc-
curred, a number of packing cases were burned, and

.'2 inches of Edison tube was burned by the

arc.

Eight reports of damage by lightning were re-

While some of these fires were due to di-

rect strokes of lightning, others were caused by the

entrance of lightning over lighting or signal wires
which had not been provided with reliable protective-

device-, and one was directly traceable to a poor
installation of lightning rods.

Eight case between telephone wires and
high-potential lighting circuits during storms were

tires reported wei poor wiring per-

msiblc and ignorant workmen. In

:onncction it may be noted that omc cities

an examination and license are required for elec-

viremen. and ordinance-: covering the
cm under consideration by the cot

Writing from Athens, under date of Scpti

ys that the
a village in the province

pub-
states, hoping to induce
ell him a suitable plant.

in near the village that <

. iwer for the
:

village, and the mayor
hat number of incandi

New York Notes.

New York, October 26.—Now that the engineers'
plans for relieving the congestion at the Manhattan
terminus of the Brooklyn Bridge have been made
public, objections are coming to the surface. It is

doubted whether there is enough crosstown travel
from the bridge to the Cortlandt street ferry to
warrant the construction of an elevated railroad to
accommodate it. Again, it is thought that as the
new East River bridge will be finished within less
than two years' time, it will be advisable to wait
and ascertain the direction of travel when this
bridge is opened to the public. The improvements,
affecting the Brooklyn bridge itself, seem to meet
with approval. The removal of the trolley tracks
to the second floor of the bridge and the curb to
be placed the full length of the bridge between the
trolley tracks and roadway, would certainly be de-
sirable.

Students at Columbia University who are inter-
ested in automobiles held the annual meeting of
their club a few days ago to elect officers for the
year and arrange club rules for the season. Ar-
rangements already made provide for runs to
Princeton, New Haven, Philadelphia and Ardsley.
The Metropolitan Street Railway company has

made application for a franchise to lay double "tracks

from Elm and Center streets through the length of
Elm street to connect with the surface lines of the
company at Astor place. The application was re-

fused at the last meeting of the municipal assembly
and was thereupon referred to the Board of Esti-
mates. Property owners are making a strong fight

against the giant.

The Rapid Transit Commissioners held their regu-
lar meeting on Thursday. Important action was
taken by the commissioners in regard to the termi-
nal and storage facilities at the Harlem River. Ac-
cording to the plans as now existing the road
crosses the Harlem River between One-hundred-
and - forty - second and One - hundred - and - forty-
third streets from Lenox avenue. The contractor
for some time has been looking for a good place
for storage lower down, but none could be found to

suit him. The best place he could find was two
blocks, now partly under water, on the Harlem
River, between Lenox and Seventh avenues, and
running from Oi;e-hundred-and-forty-eighth to

. One-hundred-and-fiftieih street. The commission-
ers decided that this land was necessary to the
work. Furthermore, they decided to extend the
road up Lenox avenue from One-hundred-and-
forty-second street, where it now branches off to
cross the Harlem, to One-hundred-and-fiftieth
street, adjacent to the two blocks in question. This
will make, a spur eight blocks long not hitherto
contemplated. The station now on the plans at

One-hundred-and-forty-first street will be movPd
up further to One-hundred-and-forty-fifth street.

1 ne commissioners regard the latter as a much bet-

ter place for a station, because there is a bridge
now being built there. This change will cost the
city $300,000. . M. L. G.

Canadian Intelligence.

Toronto, Out, October 26.—The. Town Council
of St. Louis, Que., has passed a uy-law, by which
it gives a franchise to the Montreal Street Railway
company for 30 years, to construct and operate an
electric railway through the streets of St. Louis.
T-rails may be used until the streets are paved
with asphalt, when the grooved rail must be used.
After 10 years the town may, after giving notice,

take possession of the railway, on paying its value,

as it may be determined by three arbitrators. The
road is to be built at once and rushed.
The town of Longueil, Que., has received an

offer from Mr. Heiiry Hogan, president of the
Montreal Bridge company, to supply the town with
a complete street electric-railway system, to be run
over the bridge his company is aoout to build over
the St. Lawrence, between Montreal and Longueil.
1 he Royal Electric company is also putting in a

plant for the electric lighting of the streets and
residences in Longueil.
Mr. E. C. Hawkins, who recently resigned the

general managership of the White Pass and Yukon
railway, will soon go to Dawson City, and com-
mence building a radial system of electric railroads
to the principal surrounding mining districts. The
grades of ibis road will permit of extensions up
and down the principal creeks, including Dominion,
Sulphur, '.old Run and Quartz, and their tribu-

tarics, and the Klondike creeks running in from
the other side of the river. Mr. Hawkins, who
is an experienced railroad man, says that an electric

road from Dawson City out along (he ridge be-

tween the Klondike and Bonanza and the (own. will

lap nine-tenths of the paying Klondike mines, and
earn big dividends by carrying ore from (he mines
and supplies back to the mining camps.
The City Council of Nelson, B. C., proposes to

c power from (In- Kootenay Power company
fot " c in the city electric planl at $53 per hor e

per year, or for a percentage ol the grox,

receipts, so as to save an immediate expenditure
on n 11'".'. plant.

By an amendment to tin- a tc imenl acl pa d

last • ion of the I).,mini'. 11 Parliament, gas.

electric-light, telegraph and telephone companies will

I,., assessed for the full value of ih.-ir plants.

Christ Church Cathedral, Montreal, hai been pre

sented with funds for a complete up-to-date electric-
light plant, which is to be installed as soon as it

can be purchased. The vestry clerk or Rev. H. T. S.
Boyle of the cathedral may be consulted for par-
ticulars.

The Winnipeg Street Railway company and the
Ogilvie Milling company of Manitoba have com-
bined their interests in the matter of electric power
for the operation of their respective machinery.
They will bring the power from a point on the
Winnipeg River, where they have already secured
the necessary property. The plant for this purpose,
which is to be purchased at once, is estimated to
cost upward of $1,000,000, and will generate enough
power for running the street railway, all the Ogil-
vie mills and furnish enough electricity to light
the whole city and supply power to private con-
sumers. Mr. F. M. Morse of Winnipeg is the secre-
tary of the railway company.
Mr. Wilmot D. Mathews of Toronto, one of the

directors of the Canadian Pacific railway, is the
authority for the statement that an electric road
will in the near future be built from Toronto to
Detroit. Mich.
A permit was issued from the city engineer's

office for the Toronto Electric Light company to
build a $30,000 uptown office in the block No. 12
Adelaide street East.
The Humber Light and Power company has been

awarded a contract to supply the town of Toronto
Junction, one of the suburban towns of Toronto,
with 100 arc lights of 2,000 nominal candlepower
at $60 per light per annum, all-night light and
every day in the year. The lamps are to be alter-
nating current and enclosed. The company agrees
to purchase the town's plant, payment to be made
in annual installments.
Waterpower on the Trent Valley Canal, north of

Peterboro, Ont., was offered to that town for $4
per horsepower and refused, and to the Peterboro
Light and Power company at the same figure. The
Otonabee Power company, a new corporation, got it

for 60 cents per horsepower.
Mr. W. R. Brock, the president of the Canadian

General Electric company, was last week presented
with his own portrait in oils, by the celebrated
portrait painter, Mr. Wyly Grier. The work is a
fine portrait, and, for the present, will be left on
the walls of the board room in Toronto. It was
unveiled by Mr. H. P. Dwight, the first vice-presi-
dent, with one of his characteristic speeches.
The city of Montreal, which recently awarded a

contract for 1,200 arc lamps of 2,000 candlepower
for $60 per lamp per night all night and every
night, makes a saving of $33,000 a year, its former
contract being at the rate of $116 per lamp. The
savings will be used in extending the Tight area
and increasing the number of lights in the city.

Surveyors are laying out a route for a proposed
new electric railway between Toronto and Brock-
ville. to be extended on to Ottawa and Cornwall.
As soon as the survey is completed, application will
be made to Parliament for a charter, and work on
the road commenced at once. Mr. Carson of the
city of Kingston, Out., is one of those principally
interested. H.

Ottawa, Out., October 26.—Lieutenant-colonel
Domville of Kings County, N. B., returned a few
uays ago from a visit to New York, where he was
investigating the working of the de Forest system of
wireless telegraphy, with a view, it is said, of estab-
lishing a service throughout the Yukon district.

Colonel Domville is not yet ready to talk upon the
subject, but admits having secured an option on the
system for Canada.
Ahearn & Soper of Ottawa have sent a gang of

men to Gross Isle, Que., where the firm has a con-
tract for installing a complete electric plant at the
government quarantine station on the island.
The electrical equipment of McGill University,

Montreal, has been increased by the addition of a
300-kilowatt storage battery, which will be used for
lighting and experimental purposes when it is not
desired to use the steam power plant. In addition
lo what has been purchased, the electrical depart-
ment has received many instruments of value from
the Westinghouse and other companies.
The installation of the Marconi system was com-

pleted al Belle Isle on October 10th. and the work
at Chateau Bay, on the coast of Labrador, will be
finished in a day or so. However, Mr. Keeley, the
superintendent of Dominion telegraphs, says that
he had no resulls with the equipment on the ship
beyond seven miles.

The Dominion government telegraph service, from
Ashcroft, B. C. to Dawson, in the Yukon district,

is proving a difficult one to keep open. Advices
just received at the Public Works Department stale

that the line is down somewhere north of Qtiesucl,
and business will lie lied up until (he break is lo-

cated. This makes the second break in three weeks,
so ili.it it looks as if the winter service will be rather
irregular. Between now and the month of January,
when traveling will not be safe 011 the ice. iltc tele-

graph is about the only means of communication
between Dawson and the outside world.
The Capilal Power company of Ottawa has

awarded its contract for tin- improvements it in-

tends making to its waterpower at Deschcncs, six

miles from the city. Tin- work will consist chiefly

in cutting a large channel, about 2,so feel long to a

depth "i '.'veil feet brtleal!) tile surface of the wilier.

It is expected by Ibis means to add about 3.000

horsepower to its present capacity. The work will

CO 1 in tin- neighborhood of $25,000.
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Over 125 men arc now employed on the site of

the Consumers' Electric company's new power house

at the Chaudicrc Falls in Ottawa. On a rough esti-

mate, over 3,000 square yards of rock have been ex-

cavated, and fully 4,000 yards more will be taken

out of the solid rock. From present indications, the

building will be completed, and plant installed, ready

foi the development of electric power, in about nine

months. There will be two generators at first, each

of 2,000 horsepower, and two exciters, each of 250

horsepower.
The machinery in one of the most complete elec-

trical power houses in Canada was set in motion

mi Thursday at the Chaudiere Falls, Ottawa. The
new power house is that of the Ottawa Electric

company. The building replaces the distributing

centers destroyed in the great fire of April, 1900,

and the temporary ones that have been used since.

The machinery and equipment, which was installed

by the Westinghouse Electric company, consists of

three large generators and a number of other smaller

machines. The plant comprises three sets of turbines.

Each set includes three turbine wheels of 39-inch

diameter. There are also two sets, each containing

two 15-inch diameter wheels. The larger wheels

drive the main generators, three in number, which

are direct-connected. Provision is also made for

the installation of additional machinery. The capac-

ity of the present plant is 4,000 horsepower. The
piant in the steam stations is to be overhauled and

kept in reserve to afford protection in emergencies.
W.
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"f in electric line from Norfolk, Va., to Berkley

by the cud of the year, and by early spring from
Oci -.-. to Berkley, and before 1903 from
Ocean View to Portsmouth. The Berkley street

railway will complete about a million dollars' worth

of work and the Bay Shore Terminal company about

one half million.

The contract has been let fur the iron and 1 large

part of the material for the Natch; z 1 M
trie railway. Preparatory work will be star-

soon as engineers reach the city. U

New England News.

Boston, October 24.—Every stockholder of the

Yvorcestcr Electric Light company took rights in

the company's new stock, amounting to $200,000, on

the basis of one share of new stock at $150 for two
shares of old stock.

A Boston Elevated Railway company official esti-

mates the company's gross earnings at $11,000,000

tor the year ending beptember 30th, against $10,-

141,000, the previous year.

A special committee of the New England Insur-

ance Exchange is investigating the relation between

nigh potentiality on electric street railways and in-

creased tire hazard. C. M. Goddard, secretary of

the exchange, says that increased hazard is caused

by the extension of suburban troiiey lines rather than

adding to the voltage for the purpose of increasing

the speed of cars, and he advocates underground
wires, especially in congested portions of cities or

on roads where the trattic is heavy. In other lo-

calities he thinks the danger could be eliminated by

running the wires over private property. In this

way the wires would not be in the way of streams

of water in case of tire, and the firemen would
be in less danger. 'Ihe only roads in New England
that use the high-potential currents are one each

in Hartford, Conn.; Providence, R. I.; Brockton,

Mass., and Bath, Maine.
1 he United Traction and Electric company of

Providence, R. I., has decided to provide insurance

and sick and accident benefits for its employes and
to pension all employes 70 years old.

'1 he Street Railway Employes' association held its

fifth annual convention in this city, at which it voted

to secure a charter under the laws of Massachusetts.

The following-named officers were elected: Presi-

dent, P'rank Y. Yott of Rhode Island; yice-president.

John A. Packard of Massachusetts; secretary,

Thomas I. Howes of Vermont ; treasurer, George C.

Brown of Massachusetts.
Division Superintendent C. N. Woodward of the

New York, New Haven and Hartford Railroad com-
pany read a paper on "Train Dispatching" at the first

fall meeting of the New England Railroad Club. He
said that his experience led him to believe that the

telephone might wholly supplant the telegraph in the

dispatching of trains on the main lines of many rail-

roads, but he did not feel warranted in recommend-
ing its exclusive use in the ordinary dispatching

work, although he considered it a valuable auxiliary

to the telegraph. B.

Southern Developments.

Charlotte, N. C, October 26.—It is rumored that

an electric railway will be built from the town of

1
1. ndersonville to Flat Rock, N. C, and that addi-

tional power sufficient to light the town will be de-

veloped.

The Birmingham (Ala.) Railway, Light and
Power company has withdrawn its application for

a franchise for 76 blocks of street. The company
had petitioned for a perpetual franchise. The com-
pany had planned extensive improvements, but the

president now says that the company will not renew
its proposition before the council, and if anything is

done, the citizens will have to take the initiative.

The Athens (Ga.) Electric Street Railway com-
pany has executed a deed of trust to cover a bond
issue of $400,000. Two hundred thousand dollars is

In he taken up now, $100,000 for the present bonded
indebtedness and $100,000 to complete the develop-

ment of Tallulah Shoals and the equipment of a

larger power plant.

Il is reported thai a I'hiladelphia linn has pur-

chased the Georgetown (S. C.) electric-light plant

and that it will assume charge November tst. The
capital stock of the company is said to be $50,000.

The Greensboro (N. C.) Electric company has

awarded to Mr. A. J. Dunn a contract for the err.c

linn of its power house in thai city. The work is

to he completed by January 1. 1902.

It is said that the prospects poinl to the running

From the Buckeye State.

Columbus, 'Hii". Octobei 26.—There is general

activity in electric-road budding over the state, and
it is believed thai next spring Will see many of

tne snorter lines completed, and a great deai will

nave tjccn done toward tne lunger lines now under
construction. .Promoters and stockholders sec the

pronts tliat are being secured from Hie lines already

in operation, ana 11 makes tnem anxious to have
ineir own properties in running order, it is be-

lieved that • tne greatest activity in building next

season will be about Columbus, Spnngneid and
other central Ohio towns. At the present time

Northern Uluo is well supplied with roads and there

are a great many about Uayton and in Southwestern

Uhio. 1 he central portion of the state has been be-

hind in this matter, but, from present prospects, de-

velopment will be rapid from this time on, until

mere will be eight or 10 lines radiating from the

capital city and almost as many trom Springfield.

Northwestern Ohio, about Toledo, is very well

equipped, and tlte northeastern part of the state

nas several roads. However, another may be built

through tiiere toward Buffalo.

Reports have been given out that there is a plan

on toot to build two new railroad lines in Cleve-

land, to be operated on the three-cent-fare basis.

It is said that an ex-railroad man of that city has

agreed to invest $1,000,000 in the line's in the name
of his son and that $115,000 more has been pledged

by other business men whose names are not given,

the agreement in the matter is said to have been

signed by the five men who are interested. While
Mayor torn L. Johnson denies that he has anything

to do with the plan, the rumors sound very much
as if he did. It is said that B. F. Rice will secure

rights-of-way and that a franchise is now being

prepared to be presented to the City Council.

Ihe Washington County Traction company of

Marietta has been incorporated, with a capital stock

of $250,000, for the purpose of building a street-car

system in the town and to extend from there to

a point on the Ohio River, opposite St. Marys,

W. Va., passing through Newport on the way. '1 he

incorporators are Ralph Senser, Rufus A. Under-
wood, D. H. Buell, Willis Morris and John H. Riley.

The Lebanon and Franklin Traction company of

Lebanon has been incorporated, with a capital stock

of $10,000, by R. E. Kline, C. H. Bosler, S. E.

Kumler, Victor J. A. Obenauer and Albert E. Ken-
nedy, it is proposed to build an electric railway

from Lebanon, Warren County, to Franklin, on the

Miami River.

1 he Cincinnati, Blanchester and Columbus Elec-

tric Railway company has been incorporated, for the

purpose of building a line between Cincinnati and
Columbus. The capital stock is placed at $10,000,

a nominal sum in this case, if the promoters mean
business. The line is to pass through Hamilton,

Clermont, Warren, Clinton, Green, Fayette, Madi-
son and Franklin counties. The headquarters of

the company will be at Blanchester, and the incor-

porators are E. D. Smith, Roy J. Rice, H. L. Day,

M. V. Whitacre, Fred C. Rice and D. W. Hogan,
all of Blanchester, and Simeon G. Smith of Wil-

mington.
Judge Elam Fisher has made the injunction

against the Mill Creek Valley Street Railway com-
pany perpetual. ' This prevents it from entering

Hamilton on what is known as route No. 3, on
which it is said the company has spent $15,000.

The action was taken by the court on -the grounds
that the consents of property owners were purchased.

The company gave notice of appeal, but if it does
not succeed in getting in through this process an-

other route will have to be chosen.

The Lake Shore road is experimenting with steel

tics made from old rails at Sandusky. A wide-

steel plate is placed under the rails, to give them
a foundation, but in case the plan proves satis-

factory the heads of the old rails will be split and
rolled out to the desired width by a special machine
and the steel plates will be done away with.

Tlie Economy Electric company of Warren ten-

dered its employes and their friends a banquet last

Monday evening. A dance followed. The 01

was the opening of a large new addition to ihe

factory, At the annual election a few days

of tlte officers and directors of this company were

re-elected.

\ mortgage deed for $1,500,000 has been given the

North American Trust company of New York, by

ihe Mansfield. Savannah and Wellington Electric

Railway company, to secure the issue of the same
amount of live per cent gold bonds thai will be
tin. iied. The mortgage covers the road and iis

branches. It is likely that it will now he built

without delay.

The Everett-Moore syndicate is considering the

matter of standardizing its ens.

The Eastern Indiana Traction company, owned
by Peter Schwab of Hamilton, Ohio, has asked for

a 40-ycar franchise in Richmond, tnd. Flu- Ham-
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ilton, lialon and Richmond Electric Railroad com-
i Hamilton has also asked fur a fr •

in that city.

-ted that thi -man-
ion company has sold its line

Southern Ohio Traction company.
ral manager, and one of the build

asked about the matter, professed ignor:

The Cincinnati Suburban I

any of Cincinnati has b

capital stock is $10,000, and Fred W. Keam.
Kenm. I.. R_ Keam, Henry Keam and It

man are the incorporal

The village of Vermilion has brought suit ag

:e Shore Electric Railwi

il to vacate the franchise it

lage. It is claimed the work
the time specified. A temporary injuncl

Information trom Indiana.

Indianapolis, October 28.—The Tipton coun
granted a franchise for an electric line through the

city to President McCullough of the Union Traction
company. Mr. McCullough has also asked for a
Iranchise through the city of Kokomo.
Work has begun on the electric line between Wa-

bash and Kocncster. A subsidy 01 $95,000 na.s been

voted along tne line.

A farmers project is being pushed in Madison
and Delaware counties. A meeting of tne tanners
along tne proposed route ot an eiectnc line I

Pendleton, jiarKieville and Newcastle was held at

the lormer place on the 25th, to turtner the enter-

prise, mere is little douot that the farmers will

build the line, which is to connect with tne Union
Traction company s system at Pendleton. This will

give tlie line direct connection with Indianapolis.

An Indianapolis man claims to be the 11:

apply successlully the intestines of animals by wind-
ing them around electric wires for insulation. 'I he
coating becomes hard and durable, it is said.

ihe Cass County Security company of Logans-
port has hied articles of incorporation. The cor-

porate purpose is to deal in Indiana electric-railway

securities and assist financially in the construction

of new lines.

ihe Union Traction company is preparing to give

its patrons the finest service ever attempted by an
electric railway in any part of the country. Six
new cars of the same style as General Manager
McCullough's private car Martha and of the same-

capacity have been ordered, and a fast service will

be established between Marion and Indianapolis.

F.

Northwestern Notations.

Minneapolis, Minn., October 26.—The Burlington

Railway company has circulated petitions in Lead,

S. D., asking a franchise for an electric road through

that city. The company proposes to replace steam

power with electric on the line from Deadwood to

Lead. It is rumored that the Elkhorn railway will

meet this move of the Burlington by putting in a

third rail and bringing its trams from Deadwood to

Lead, via Central City, by electric power.

There is considerable interest being taken in the

project to build an electric railway from Sioux Falls

to Madison, S. D. Arrangements are in progr.

a right-of-way, and it is thought there will be no
difficulty in the matter.

Altoona, Iowa, will vole on November 91I1 on

granting a franchise to Mrs. Butler of Cleveland.

Ohio, for an electric railway from Des Moin
Altoona, in the interest of Cleveland cap:

An ordinance has been offered in the couni

Spokane, Wash., in which it provides that the

shall receive a revenue of two mills for each car-

mile run after January 1, 1007, by the Northwestern
Mammoth Granite and Electric Power company,
which is now seeking a franchise.

The Central Electric company of La Ci

has been incorporated, with £25,000 capital s:<

local business men. and will seek a franchise U
furnish city lighting.

foundation work has been begun for rebu
Ihe wrecked power station of the city light plant

at Willmar, Minn.
< > C. Finklenberg of Missoula. Mont., and John

I. Wilson, a Wisconsin capitalist, have applii

imcd of Missoula for a franchise to build and
ate an electric-car line and 11 in.

Si tle-Tacoma Intcrurban R many
has begun 10 condemnation su

to secure a right-of-way, where an agr..

not he reached with the owners of tlie di

eriy.

The Marinette Street Railway comp 1

a survey for the extensi

from Marie.,

struclion is to he begun next summer.
It is reported that ihe mining

Southern Carbon company will build an
line from the mines to (Iran.! Ell

The entire townsitc ^i Grand Encampnu
business enterprises, bank and smelter.

! in the deal. The trolley si

$3,000,000.

Ihe council of Centered],

a new contract for electric lighting

al of the mi

The council
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nounced that he would never sign it. The city clerk

was then directed to sign it on behalf of the city.

Beyond the Rockies.

Salt Lake City, October 25—George T. Baggs of

Hamilton, Mont., has heen granted a franchise by

the 'town Council of Stevensville, Mont., to run

electric cars through the town. Mr. Baggs will con-

struct about five miles of track.

Clemens Herschel has tendered his written report

to the Utah Light and Power company of Salt Lake

on the building of the large dam which will impound

2,000,000,000 cubic feet of water in Ogden Canyon

at a cost of $250,000. He estimates that a dam
constructed of earth, with a concrete core to a depth

of 70 feet could be built. This estimate does not

include the cost of acquiring title to the 2,500 acres

of land that will be Hooded by the reservoir. The
matter is in the hands of the company's executive

committee, and it is stated that work will be com-

menced at once.

W. C. Cates, representative of the Telluride Power
company, states that right-of-way has been secured

to Lehi. The company will run a line into Bingham
to supply the mines there with power, and the main

line will continue down to Lehi, to meet the line al-

ready built from Provo. Mr. Cates says that already

as many applications have been made for power

as the company can take care of. It is expected

that the entire line will be ready in two months.

E. S. Isaacs will ask the City Council of Walla

Walla, Wash., at its next meeting, for a franchise

for a street railway in that city. '1 he franchise asked

for is supposed to be a part of the Ballou system,

which is to connect that city and Milton, Ore. Mr.

Ballou was granted a franchise a few months ago.

The Huntington-Hellman electric-railway syndi-

cate, comprised of H. E. Huntington, I. W. Hellman,

Christian de Guigne and Antonine Bonl, is in Los

Angeles inspecting the work on the Pasadena short

line and the route of the proposed extension to

Alhambra, San Gabriel Mission and Monrovia. Re-

ports state that the railway men are well pleased

with the outlook. On the 13th the party went over

the entire Mount Lowe line in a private car. Great

admiration for this wonderful piece of electrical engi-

neering was expressed.

The Telluride Power company of Utah has ob-

tained a contract from the town of Bingham, Utah,

to furnish 50 32-candlepower lights for its streets, at

a cost not to exceed $1 each per month.

The Twin Falls Land and Water and the J. H.

Brady companies, both of Idaho, are trying to ob-

tain a franchise for a light and power company,

utilizing the Shoshone and American Falls in that

state. The Twin Falls company intends also to pro-

vide with water for irrigation purposes some 3,000

acres of land in Lincoln and Cassia counties, which

they intend to open to settlement. This company
will transmit power to Pocatello, and probably Salt

Lake City.

The Great Western Railway company was incor-

porated, with a capital of $500,000, in Denver on

October 19th. The incorporators are J. F. Campion,

J. R. McKinnie, C. S. Morey, W. P. Page, J. C.

Buck and S. D. Willing. The road will be built

from Loveland to Berthoud and later from Loveland

into Denver. Work will commence at once. Elec-

trical motive power will be used.

Redwood City, Cal, was illuminated on October

17th for the first time by current transmitted over

the long-distance lines from the power plant at Blue

Lakes. The cables have been strung for some time,

but, on account of the delay in the arrival of ma-
chinery', the local company has been unable to use

the current. The lines are owned by the Standard

Electric company of California, while the Consoli-

dated Light and Power company acts as its dis-

tributing agent for the county of San Mateo. The
latter company now has the contract for lighting the

streets of Redwood City, and also the city of San
Mateo. Under the contract with Redwood there

will be a reduction of $100 per month, commencing
with next month, the company having agreed to

reduce its bill that amount as soon as the Blue Lakes
current could be used. C.

PERSONAL.
ident Coffin of the General Electric company
urned from his European trip.

Robert Hammond, an English electrical expert, is

ng in the United States for the purpose of

learning American methods.

Jr., superintendent of the Lccsburg
•/'lit company, died at his home in 1

n October 24th.

Vdamson of Joseph Adamson & Co. of Hyde,
England, manufacturers of boiler and

ic traveling cranes, is in the United States on
trip.

lupcrintcndent of the '

-;c:!y Works, will soon visit

'lying Amer-
ican electrical practice.

secretary of

ion, made a

rip 10 Chi in the

interests of the association.

vn clectric:i'

formerly of Chicago, but more recently connected

with the British and Foreign Electric Vehicle com-
pany, with office in London, is in Chicago calling

on his old friends.

H. H. Perham of St. Louis, Mo., has been elected

president of the Order of Railroad Telegraphers, to

succeed M. M. Dolphin. Mr. Perham has been
grand secretary and treasurer of the order for the
last five years, during which time he was also editor

of the Railroad Telegrapher, the official organ of
the order.

At the bi-centenary anniversary of Yale Uni-
versity honorary degrees of Lr^. D. were con-
ferred upon President Pritchett of the Massachu-
setts Institute of technology, Albert Abraham Mi-
chelson, professor of physics 111 the University of

Chicago, and Ugden INicholas Rood, professor of

physics in Columbia University.

Dr. Johann Georg von Siemens, founder and ex-
director of the Deutsche Bank and a leading mem-
ber of the Reichstag and the Prussian Diet, died in

Berlin, Germany, on October 23d. Mr. Siemens
was a nephew of the late Ernst Werner von Sie-

mens of the firm of Siemens & Halske, and at dif-

ferent times was connected with most of the prin-

cipal industrial corporations of Berlin.

Mr. R. C. P. Holmes, purchasing agent of the
Chicago Edison company, who was severely injured
recently by tailing from an Illinois Central suburban
train, was the recipient of a large number of letters

and telegrams from his friends all over the country,

sympathizing with him in his affliction. Mr. Holmes
has now practically recovered from his accident and
feels much indebted to the electrical fraternity for

its kind expressions of sympathy.

Sir Christopher Furness, who is at or near the

head of the iron trade of Great Britain, accompanied
by benator Dandurand of Montreal and M. Genestel
of Havre, France, inspected the Clergue electrical

enterprises at- bault Ste. Mane last weeK. Sir Chris-
topher was astonished at the extent of the works,
the manner in which they were conducted and the

variety of industries carried on under one manage-
ment. He was especially interested in the economy
of labor in the many uses to which electricity is

put throughout the various departments.

the Belmont street railways, now operating in Port
au Spain, Trinidad, British West Indies. The capi-
tal stock of the company is placed at $1,000,000.

ELECTRIC LIGHTING.
An electric-lighting system is to be installed at

Kirkwood, 111.

The city of Mariamia, Fla., contemplates the con-

struction of an electric-lighting plant.

A new power house will soon be built for the

city electric-lighting plant of Centralia, Wash.

Improvements to cost $150,000 are planned by the

Citizens' Electric Light company of Houston, Texas.

Increase of capital stock from $15,000 to $20,000

has been made by the Sac City (.iowaj Electric com-
pany.

'the Southern Illinois Electric Light company of

Flora, 111., has changed its name to the Flora Light

and Water company.

Little Rock, Ark., has awarded the contract for

the enlargement of its lighting plant to the Fort

Wayne Electric Works.

M. C. Bauxbaum and others have been granted

a franchise for the erection of an electric-light, heat

and power plant at Florence, Ala.

F. P. Cover & Son of Andrews, N. C, are plan-

ning to install an electric-lighting plant and extend

the wires to Murphy, a distance of 16 miles.

Business men of Smithton, West Newton, Port

Royal, Van Meter and Jacob's Creek, Pa., are about

to form a stock company for lighting these towns.

It is said that J. Pierpont Morgan is paying for

the installation of an electric-light plant in St. Paul's

Cathedral, London. The cost of the installation will

be about $45,000.

The Pocahontas Heat, Light and Power company
has been incorporated at Des Moines, Iowa, with a

capital stock of $10,000. B. B. Foster and others

are the incorporators.

A scheme is being promoted for the purpose of

organizing a company that will have for its ends

the lighting by electricity of all the towns in the

Clear Lake 'Valley, Colo.

'the St. Louis (Mo.) Electric Construction and

Maintenance company has leased and will improve

the plant of the Suburban Electric Light and Power
company at Webster Groves, Mo.

A charter has been granted to the Georgetown
Electric company of Georgetown, S. C. The com-
pany prop 1 furnish electricity for lighting and

purposes. The capital stock of the company
is $50,000. H. L. Chandler and others are the in-

corporators.

Ihe Greeley CColo.) Ice and Light company lias

been reorganized out of the Greeley Ice and Storage

my, with a capital stock of $50,000. A com-
clectric-lighting system will be installed at

once. Asa Sterling, Jesse Gale and others are con

nected with the company.

American and Canadian capitalists have organized

[Vinidad Electric company for tin- pnrp.r . ol

acquiring the Trinidad Electric Light company and

ELECTRIC RAILWAYS.
An electric railway is projected between Fairmont

and Mannington, W. Va.

Application has been made for a franchise to build
an electric line from Indianapolis to Kokomo, Ind.,

via Noblesville and Tipton.

Chicago capitalists are said to be back of a scheme
to build an electric railway from Flint, Mich., to
Long Lake, Fenton and Linden.

The Prospect Lake Amusement company will build
an electric street-car line, about 25 miles long, in

and around Colorado Springs, Colo.

Centerville, Iowa, has granted a 25-year franchise
for an electric street-railway system, an electric-

lighting plant and a public-building plant.

A location for the proposed Portland (Maine),
Yarmouth and Brunswick electric railway has been
granted by the selectmen of Brunswick, Maine.

The Quincy and Southeastern Electric Railway
company proposes to build an electric road from
Quincy to Rushville, 111., a distance of 38 miles.

An electric road is proposed from Knoxville to

Sevierville, Tenn., a distance of about 29 miles.

A. S. Johnson of Kimberlin Heights, Tenn., is in-

terested.

Stock to the amount of $10,000 has been subscribed
in the Little-Goodrich company of Warren, Ohio.
This company will build an electric railway between
Geneva and Painesville.

Work, it is reported, has been begun on an electric

road between Goshen and Angola, Ind., a distance

of 54 miles. The road is designed to carry both
passengers and freight.

John R. Byrne of Everson, Pa., has secured the
right-of-way for a street railway to enter Fayette

City, Pa., from the farmers of Washington town-
ship through whose land the line will pass.

Right-of-way for the proposed electric railway

from East St. Louis, 111., to the Mammoth Cave has

been secured. The line will be built through Mill-

stadt, Columbia and Waterlooo, and later will be
extended through Red Bud to Chester.

Negotiations have been opened by the Everett-

Moore syndicate for the purchase of the Detroit,

Ypsilanti, Ann Arbor and Jackson electric line,

which is 54 miles long. This acquisition will bring

into the Everett-Moore system the only remaining
suburban line entering Detroit which it does not

control.

The Toronto (Ont.) Street Railway company, at

at a meeting of the directors, held recently, adopted

a resolution to increase the capital stock $1,000,000

in order to purchase the Metropolitan and Toronto
Suburban Electric company, which has a line run-

ning from Toronto to Newmarket, a distance of

30 miles.

The experiments between Berlin and Zossen with

Siemens & Halske's high-speed electric cars are pro-

ceeding, in order to work up gradually to the high

speed aimed at. So far it is reported that 100 kilo-

meters an hour has been attained with success, and
260 kilometers an hour is the ultimate speed which

it is hoped to achieve.

A project is being promoted in Italy for an elec-

tric railway from Rome to Naples. The Tiber and
Volturno rivers are expected to furnish 8,000 horse-

power. Plans are made for the running of 12

trains daily, each with a carrying capacity of 140

passengers. The distance is to be covered in three

hours, instead of six, as at present.

It is reported that Charles T. Yerkes has arranged

a combination of interests between Brompton and

Piccadilly and the Great Northern and Strand elec-

tric tube railways, by which a through line will be

made from the northern suburbs of London to Ken-
sington, thus completing the system of the Great

Northern and District Railway companies.

The company which operates the electric street

railroads in Vienna has petitioned the Austrian

Railroad Ministry to withdraw the regulation which

prohibits passengers getting on and off the cars

while in motion. Several Americans have been fol-

lowing this forbidden practice and the Yankee idea

has spread, it is said, until now the authorities favor

I lie repeal of the regulation.

General Manager 11. M. Brimckerhoff of the Met-

ropolitan West Side Elevated Railroad company on

October 25th was wailed upon by a committee rep-

resenting the motormen and conductors of the com-

pany's line. A request was submitted for an ad-

vance in wages so as to bring the scale up to that

of the South Side Elevated Railroad company. I he

matter was taken under advisement.

AUTOMOBILES.
Twenty-two automobiles sent from Honolulu to

ili,. Woods Motor Vehicle company, Chicago, for

repairs were destroyed by fire in the company's

building on October 24th. The company's battery



November 2, 1901 WESTERN ELECTRICIAN *f)

room in the basement was considerably damaged

by the water.

Automobile races were held recently at Providence,

R. I., under the direction of the Rhode Island Auto-

inobilc <-'liib. Large crowds of people attended and

much interest was shown in the different evi nl

Though gasoline and steam vehicles were most in

evidence, electrically driven carriages made a good

showing. In the five-mile race for electric carriages,

12 horsepower and below, the distance was made in

14 minutes, 23% seconds. The fastest mile in tins

race was run in two minutes 36% seconds.

PUBLICATIONS.
The Electric Appliance company of Chicago is

sending out a complete descriptive circular, giving

illustrations and prices of the Newgard waterproof

receptacle in the various styles in which it is made.

An installation of Chloride accumulators in the

Astor building, New York city, is described in a

bulletin recently issued by the Electric Storage Bat-

tery company of Philadelphia. Illustrations are

shown of the battery and generator rooms and dia-

grams represent the load on the plant.

Catalogue No. 15 of the Chicago Pneumatic Tool

company, Chicago, recently issued, is a very com-

plete catalogue of pneumatic appliances. An at-

tractive feature of the publication is the large num-

ber of photographic reproductions, which illustrate

the use of the company's riveters, drills, boring ma-

chines, flue cutters, etc. This company received the

only gold medal for pneumatic tools and also a sil-

ver' medal for its exhibit at the Pan-American Ex-
position.

The Underwriters' Laboratories of Chicago,

through Secretary W. H. Merrill, Jr., have issued

a supplement to the National. Electrical Code, con-

taining a list of electrical fittings that have been ex-

amined and approved by the Underwriters' National

Electric association. The fittings are such as are

commonly used for the installation of electric wiring

and apparatus. Copies of the supplement may be

obtained by addressing the laboratories at 67 East

Twenty-first street. Chicago.

A pamphlet issued by the Sprague Electric com-

pany of New York city, is devoted to the company's

multiple-unit system of train operation. Frank J.

Sprague, the inventor of the svstcm, describes it in

a 14-page illustrated article. George H. Hill gives

some notes on the history and development of
_
the

multiple-unit system, and the concluding article,

written by Francis H Shepard, illustrates and de-

scribes the "Operating Features of the Boston Ele-

vated" railroad. The pamphlet embodies a great

deal of interesting information concerning the

Sprague system, and is well worth preservation for

reference.

A new catalogue of miniature lamps and appli-

ances has just been issued by the Edison decorative

and miniature-lamp department of the General Elec-

tric company, Harrison, N. J. It is profusely illus-

trated with designs and views of electric decorative

installations, and comprises a complete account of

all types of candelabra, special series and battery

lamps, covering the entire field of miniature lamps,

including the telephone, automobile, bicycle and
other varieties. The appendix gives instructions for

installing miniature lamps, receptacles and batteries,

and describes decorations for table, house and room,

trarden and shrubbery and Christmas
:
tree lighting.

It is stated that over 400,000 Edison miniature lamps

are now annually used and that their application is

rapidly increasing. One of the latest plans pro-

posed is for central stations to keep a stock of spe-

cial series lamps (one and three-candlepower, plain

and colored) with porcelain receptacles for rental

to their customers on festive occasions for decora-

linns. The plan popularizes electric lighting and is

specially appreciated at Christmas and holiday sea-

sons.

SOCIETIES AND SCHOOLS.
The Technical Club of Chicago celebrated its

freed'. 111 from debt on the evening of October 23d
by a rededication of its clubrooms at 230 Clark
street, a dinner and burning the redeemed bonds of
I lie club. The present officers of the club are:

President. Alfred Noble; vice-president, Ishain

Randolph; treasurer, W. H. Edgar; secretary, A. C.

Stites; chairman of house committee, H. H. Rob-
erts; manager, George F. Stcan.

and linemen appeared before the board and
explained the situation from their view points.

At a recent meeting of the executive committee
of the Pan-American Expo ition an unofficial state-
ment was made that the exposition will probably
close $4,100,000 in debt. Many of 1 h<_ building con-
tractors have been paid only 30 per cent, on their

contracts. A plumber who obtained judgn:
the exposition, has laid claim to one of the build-
ings to satisfy the judgment. Many suits are pend-
ing against the exposition company.

The International Brotherhood of Electrical
Workers held a meeting in St. Louis last week. The
following-named officers were elected for the cn-
suing year; President, W. H. Jackson; see'

H. W. Sherman, and treasurer, F. G. Scheen. Thir-
teen vice-presidents were chosen from different parts
of the country to enlarge and complete the organi-
zation. The next meeting of the brotherhood will

be held either at Indianapolis or Salt Lake City.

The capital slock of the Sussex County Iron com-
pany of New Jersey has been reduced from $too,ooo
to $5,000. Thomas A. Edison is president of the
company and holds 950 of the 1,000 shares issued by
the company. No reason is given for the reduction,
but it is thought to be due to a decrease in the
work done at the plant in Sussex County. The
iron was separated from the rest of the ore by
magnetic means, but it is reported that the process
was not profitable.

A number of representatives of firms manufactur-
ing or dealing in aluminum goods held a meeting
last month in Buffalo. N. Y., for the purpose of
organizing the American Aluminum association. The
object of the association is to improve the condition
of the aluminum industry. The following-named
gentlemen were elected as officers to serve until the
first annual meeting of the association : President,
Joseph A. Steinmetz of Janney, Steinmetz & Co..

Philadelphia: first vice-president. W. F. Pflueger. of
the Manitowoc Aluminum Novelty company. Mani-
towoc, Wis. : second vice-president, W. H. Wagner
of the Wagner Manufacturing company. Sidney.
Ohio, and secretary-treasurer, Palmer H. Langdon
of New York.

TRADE NEWS.

MISCELLANEOUS.
The State Board of Arbitration on October 25th

considered the eases of the striking machinists at

I lie Allis-Chalmers shop and the striking linemen,
but came to no decision. Committees from the ma-

Albert R. Palmer, Frank R. Series and Fred
Smithall have incorporated the Colonial Electric
corporation at Orange, N. J., with a capital stock
of $100,000.

F. B. Sage & Bro.. 123 Liberty street, New York
city, announce that they are now the agents for the
already well-known Hylo lamps in New York city

and vicinity.

It is asserted that the Westinghouse Electric and
Manufacturing company is planning to construct a
plant in St. Petersburg, adjoining the Westinghouse
air-brake plant.

Articles of incorporation have been issued to the
Mound City Motor company of St. Louis, Mo., with
a capital stock of $2,000. J. J. Mielke and others
are the incorporators.

A charter has been issued to the Rapid Traction
Construction company of Custer. S. D., with a cap-
italization of $5,000,000. E. W. Farnham, B. R.
Noble, Georere J. Hicks, I. N. Woodbury and
Charles E. Nasen are the incorporators.

The Buckeye Arc Lamp Manufacturing company
of Columbus, Ohio, has been incorporated in Dela-
ware to make and deal in lamps and burners and in

all kinds of lighting and heating apparatus. The
capitalization of the company is placed at $15,000.

The Monarch Electric company has been incorpo-
rated by Walter Carpenter, Raleigh T. Lilley and
others at Baltimore. Md., for the purpose of manu-
facturing and dealing in electrical supplies and ap-
pliances. The capital stock of the company is $2,000.

The Electric Furnace company of New York city

has been incorporated to manufacture potash, car-
bide and steel. The capitalization of the company
is $200,000. Therein Davis, Thomas Seelye and Will-
iam N. Barry of New York city are the incorpo-
rators.

ft is reported that the Westinghouse Electric and
Manufacturing company, which is one of the largest

consumers of copper in the country, has just pur-
chased a large independent copper mine, which the

company proposes t" work from this time on. with-
drawing its custom from the Amalgamated Coppei
company.

On October 1st the Chicago Boiler Cleaner com-
pany of l'iitsl""r. Chicago and St. Louis, was suc-

ceeded by the Liucrty Manufacturing company, with
offices at the same places. The new company will

continue to manufacture cleaners, filters and other

i'.ics under the same management and
ally the same officers as be:

Charlc II. Be Icy & I of Chicago -

their f

received from South .

• and Sweden. \

lair, : - start on his

elling the well-known
Mr. Sinclair sails on November 5th,

and will visit France, Germany, Russia,
Japan, returning via San Franciscc
and writes Spanish, Portugese, Italian, French and
German, he is well qualified to represent the

on such a journey.

The National-Acme Manufacturing compa:
Cleveland, Ohio, announces that it has pu-
ttie entire business, together with patent
etc., of the Acme Machine Screw a
ford, Conn., and the National Manufacturing com-
pany of Cleveland, Ohio, assuming all contracts and

ions of whatever nature now outstanding.
The new company's factory and office will be located
at Cleveland, where its facilities will be of the best.
The business will be conducted by those who have
been actively engaged in the management of the
individual companies. The company will manufac-
ture the Acme multiple-spindle automatic screw ma-
chine, together with a full line of cap sere/,

screws and special milled work, turned from steel,

iron, zinc and brass.

BUSINESS.
A. H. Anderson & Sons, Detroit, Mich., the well-

known tool manufacturers and iron and steel work-
ers, report a most gratifying business in their lines.

The firm manufactures telephone, telegraph and
railroad construction tools, as well as cross-arm
braces, pole steps, etc. Anderson & Sons state that
they supply some of the largest concerns in the
country.

The American Steel and Wire company, Chicago,
maker of bare and insulated wires of every descrip-
tion, states that the demand for its products is par-
ticularly brisk at this time, making it necessary to
run its factories 24 hours a day. The paper insu-
lated cables for light and power purposes, manu-
factured by this company, seem to be in particular
demand.

lTie October offerings of Rossiter. MacGovern
& Co. of New York city include Westinghouse and
General Electric alternators. Brush arc generators.
General Electric railway generators. 20 closed singlc-

truck cars, alternating arc lamps, and high-speed
automatic and Corliss tandem-compound engines,
besides a large quantity of standard direct-connected
units, motors, dynamos, boilers, condensers and
engines.

The Ball Engine company of trie, Pa., is in-

stalling a 450-horsepower vertical cross-compound
engine in the plant of the Minneapolis General Elec-
tric company. It is also building for the same com-
pany a "OO-horsepower vertical cross-compound with
Corliss valves. The contract for the engines for the
electric power plant of Chicago LTniversity has
been awarded to the Ball company. There will be
one horizontal Corliss-valve cross-compound of 600
horsepower and one of 450 horsepower.

The Incandescent Electric Light Manipulator com-
pany of Boston, Mass.. claims to make the only
machines that will replace incandescent lamps at

any height or angle, and to make the lowest priced

automatic lamp adjuster on the market. The com-
pany received the highest award, in its line of e

at the Pan-American Exposition. It reports that

the demands for samples, followed by orders, from
mills, factories and shops from all over the CO

is far exceeding its expectations, as this •'- :

;s first

season on the 'market.

Since construction men have commenced using
nails instead of screws in putting up clay and

;

lain knobs, they have had trouble in driving the

nail into the deep countersunk head of the ordinary

knob. Although washers are used, the knob can-

not always be tightened, and where the head

deep striking and breaking the knob is a common
trouble, Many of the nails used are not adapted

to the work, as the heads are too small and
through the washers. Some knobs require two 3iid

three washers to bring the nail out where
be reached with the hammer

i knob in porcelain or clay is mi

by the Electric Material company of Akron
samples of which it is sending on :

company also furnishes
with these or any common knob.

bead The head of the special

take the head of the nail and h I

if knoli. allowing the nail to

the hammer and without the aid of

ILLUSTRATED ELECTRICAL PATENT RECORD.

684,785. Electric Arc Lamp. Jean Bouillct, Leval-
lois-Perrct, France. Application filed December
20, 1899. Renewed March 16, 1901.

Horizmul carbons are provided, each carbon being
supported by a vertical roller and gufded between a pair

Issued (United Stales Patent Office) October »,

of horizontal rollers. Tbo arc-striking means consists ol

vertically movable rod carrying one of the vertical rol-

lers, and ncluau-.l by i magnet in the arc circuit to till

one of the carbons and establish the arc. Means for feed-
ing the carbons consist of rods rotating the horizontal
rollers. These rods are geared together and actuated by

a stop-by step mediani-m which
in a shunt circuit about tho arc

>i. Electric Resistance,

East Crane
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Electric company, New York, N. Y. Applica-

tion filed August r, 1901.

This device is an electric resistance for car use and
consists of a support, an insulating block and a grid com-

prising a looped strp of resist-mce material. The grid

suspends and depends from ibe insulating block, and

means are provided for securing the grid to the block.

684,828. Spark-gap Regulator. Thomas B. Kin-

raide, Boston, Mass. Application filed March

5, 1901.

A condenser is charged from a main supply circuit. A
spark gap consists of opposite parallel d-scharge surfaces

or plates which are movable toward and from each other.

Means are provided for governing the distance apart of

the plates. A solenoid is placed in series with the supply

circuit for automatically controlling the governing means.

684,831. Process of Preparing Secondary-battery

Plates. Arthur Lehmann, Berlin, Germany.
Application filed October 10, 1900.

This process consists in subjecting the plates to the

action of an electric current while in a bath containing a

fatty acid, neutralizing the acid bath to cause the organic

acid toact in its nascent state, removing the plates from
the bath and exposing them to lye of caustic soda, wash-
ine them, drying them, and exposing them to the action cf

sulphuric acid.
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£84,952. Street-railway Signaling System. John J.
Ruddick and Charles E. Rand, Newton, Mass.,
assignors to the United States Electric Signal
company, Portland, Maine, and Newton High-
lands, Mass. Application filed February 27,

1899.

A series of signal-operating devices is provided. On;
of the devices is placed at each block and each device
comprises two armatures and magnets for operating the
armatures. The magnets are in independent circuits. A
signal is provided in one of the circuits. A step-by-step
device is operated respectively by the armatures. A con-
tact maker in the sieoal circuit is operated by the step-by-
step device, and means are provided to close momentarily
the other of the circuits and energize the magnet therein
when a car enters the block, and to open the signal cir-
cuit when a car leaves the block, whereby as a car enters
any block, the contact maker in the signal circuit for that
block is operated to close the signal circuit, the circuit
remaining closed until the car leaves the block, when it is

opened.

"1 fl FH

NO. 685,034.

684,880. Incandescent-lamp Base. Alfred Swan,
New York, N. Y., assignor to the General Elec-

tric company, New York, N. Y. Application filed

March 6, 1S99.

This device is constructed entirely of porcelain, and is

provided with a cavity for receiving the neck of the
lamp. Terminal holes open into the cavity and openings
are formed in the periphery of the base. A groove ex-

tends across the under side of tbe head, and a supporting
pin extends through the holes and groove.

£84,881. Railway Signal. Herbert B. Taylor, New-
ark, X. J. Application filed August 7, 1900.

A three-position signal is provided with an electrical
actuating mechanism and a source of energy is in circuit
therewith. A combined magnetic clutching and locking de-
vice is provided and a source of electrical energy supplies
both tbe magnetic clutching and locking device and tbe ac-
tuating mechanism for moving the signal frcm the caution
to clear positioo. A relay in a track circuit preceding the
signal controls the actuating mechanism and locking de-
vice, and a relay in a track circuit succeeding the signal
controls tbe same actuating mechanism and locking de-
vice for moving the signal fiom danger to caution position
and holding the signal in the caution position.

£84,893. Electric Feed Regulator for Steam Boil-

ers. Marcy L. Whitfield, Memphis, Tenn., as-

signor to the Reliable Automatic Boiler Feed
company, New York, N. Y. Application filed

April 13, 1901.

A Boat chamber is constructed of a magnetic material
and constitutes one of tbe terminals of an electric feed-
controlling circuit. A contact is provided in and is in-

sulated from the head of the chamber constituting tbe
other circuit terminal. A float of conductive material in
the chamber which has a conical head is adapted to con-
tact with the circuit terminal in the head of the float
chamber and a flexible conductor connects the float with
it chamber.

684,894. Automatic Refrigerating Apparatus. Ste-
phen C. Wolcott, Brookline, Mass. Application
filed February 11, 1901.

A series of refrigerating coils are connected in parallel.
An electric motor is provided for causing a circulation
through the coil'.. There is a chamber for each coil and a
thermostat in each chamber. An independent circuit
is provided for each chamber between the generator and
motor, and means controlled by the thermostat in each
chamber control tbe flow of current through its corre-
sponding circuit according to the variations in tempera-
tore in (he chamber in which a particular thermostat is

located.

Electrical Reciprocating Apparatus. John
Br Ireland. Application filed July

900.

•! with a core free to reciprocate
within iL A CO ne upon an extension of

groove.*. A spring connects the
the core. Contact

ctiofl with the contact
sleevs and *:nt*r i ^3 thereon.

1

rus Robin -

I

filed Sep-
I

lie direction* from and are
lean

10 Ol

[be motors,
r,' rally arrangt

the axle*, and the
within

-•5. and a

etftber ol

NO. 685,155.

684,977. Electric Belt. Andrew Chrystal, Marshall,
Mich. Application filed August 19, 1901.

Electrodes and a suspensory are carried by the belt, and
electrodes are carried by the suspensory. There are con-
nections adapted to send a separate independent current
through the electrodes in the belt and suspensory.

685,008. Electric-signaling System. John J. Rud-
dick, Newton, Mass., assignor to the United
States Electric Signal company, Portland,
Maine, and Newton Highlands, Mass. Appli-
cation filed June 20, 1899.

A main circuit is provided for furnishing power to the
cars. A series of independent normally open branch cir-

cuits each extend the length of a block. The branch cir-
cuits include a number of circuit-closing devices which
are adapted to be operated by a car passing over the
same. A contact plate is connected to each branch cir-

cuit at the entering end of the block, and is combined with
cars each having a sienal thereon electrically connected
to the main circuit. Means are provided for putting the
signal in electrical connection with the contact plate when
Ihe car enters the block, whereby any cir occupying the
block operates the circuit-closing device in the block and
completes the branch circuit lor the block, the completion
of the circuit causing the signal on the car at the entering
end of tbe block to be operated.

685,012. Means for Increasing the Intensity of Elec-
trical Oscillations. Nikola Tesla, New York,
N. Y. Application filed March 21, 1900. Re-
newed July 3, 1901.

See page 291.

NO. 685, 1 10.

I
Party-line Telephone System. William W.

1 » Chi< 111., j ignor to the Kellogg
Switchboard and Supply company, Chicago, 111.

Application filed April 28, 1K99.

A party telephone line having a talking circuit com-
prising two limbs is combined with B third conductor nor-
mally connected therewith ;it the last nub-station, A hell

or call device is provided at one of the sub-stations in

serlc in one limb, A bell or call device i<i provided .11

another of the 11b.stations in scries in ihc oihor limb,
There are moan 1 al the central station for sending current
over elfher limb and the third conductor, and there are
also means at earn sub-station foj dl connecting the third
conductor from the talking circuit, (See cm )
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M. Foote, Brooklyn, N. Y., assignor to Edwin
H. Brown, New York, N. Y. Application filed

April 29, 1899.

A valve is provided for controlling tbe supply of steam
to an engine. An electromagnetic clutch has two oppo-
sitely rotating parts for operatively connecting the motor
with tbe valve, the two parts being constantly rotated by
the motor. A controller is provided for the electromag-
netic clutch and has an adjustable part. There is a de-
vice for indicating the amount of adjustment. A governor
is connected with the engine for actuating the controller.

685.042. Electric Furnace. William T. Gibbs, Buck-
ingham, Canada. Application filed October 14,

1897.

A continuous rod forms part of an electric circuit. A
chamber incloses the rod and is provided with a reflecting
roof above and out of contact with the rod. A space below
is provided for the reception of the material to be reduced
or fused. The whole of the conductor is above the space,
so that the material remains out of contact with the con-
ductor both when in a solid and fused condition and with-
out the protection of a crucible or envelope.

685.043. Electric Method of Fusion. William T.
Gibbs, Buckingham, Canada. Original applica-
tion filed October 14, 1897. Divided and this

application filed March 15, 1901.

This method consists in placing the material to be
treated in a closed furnace, passing an electric current
through a continuous conducting medium of high resistance
in the chamber out of contact with the walls of the cham-
ber and the material, both when the same is in a solid and
fused condition, and causing the beat to act thereon
directly by radiation and reflection without the interposi-
tion of any substance between the material treated and
tbe conductor.

685,072. Arrangement for Controlling Electric Ele-

vators. Emil A. Wahlstrom, Cannstadt, Gerr

many. Application filed August 25, 1899.

An auxiliary motor is fed from the governing circuit. A
circuit-reverser is introduced into the circuit of the hoist-
ing motor and is control'ed by the auxiliary motor. A con-
tact series for tbe resistance is provided and a contact
brush slides upon the contact series. There is a coupling
mechanism, one part of which is rigidly connected to the
brush and the other part to a bevel-wheel gearing. The
armature of a magnet excited by the governing-circuit is

connected to a rod provided with a projecting part causing
the coupling or uncoupling of the coupling mechanism.

685,101. Electric Battery. Paul Chapuy, Vincennes,
France. Application filed February 21, 1901.

A number of porous non-conducting blocks have elec-
trodes embedded in them. These blocks consist of rows
of separate parts. An electrode is placed between the
blocks. Spacing strips are in contact with the inner faces
of the blocks.

685,110. Electrically Illuminated Display Fountain.
Franklin B. Crouch, New York, N. Y. Appli-
cation filed June 13, 1901.

A transparent globe or receptacle has an open neck por-
tion. A standard receives the neck. An electric lamp is

interposed in the neck of the receptacle and a water-feed
pipe leads through the standard and inio the receptacle. An
outlet is provided in the receptacle. A ball adapted to

be rotated by the impact of the water which is fed through
the pipe is placed within the globe. (See cut).

NO. 685,239,

685,118. Trolley. Albert J. Eberwine, Slatington,
Pa. Application filed August 8, 1901.

Plates are suspended on the bolt, which secures the wheel
to tbe head at opposite sides of the wheel, and curved
guards are pivoted on the plates, and springs hold the
guards in position.

685.155. Synchronism Indicator. Paul M. Lincoln,
Niagara Falls; N. Y. Application filed March
27, 1901.

A number of sources of alternating electromotive force
are provided. There are means for energizing one of two
relatively movable elements with current derived from one
source of electromotive force and means for energizing
the other element with current derived from another source
of electromotive force. Means are provided for creating
two opposing torques betwean the elements varying with
the phase relations of the two sources. An apparatus is

operated by the movable member, and there are
m*-ans for limiting its operation to a period of a definite
phase relation between the two sources of predetermined
duration. (See cut.)

685.156. Governor Mechanism. Paul M. Lincoln,
Niagara Falls, and Lewis B. Still well, New
York, N, Y. Application filed May 1 r, 1901.

Independent power-supply mechanisms are provided for
two or more prime movers and electric generators are
adapted to be driven therebyand connected in parallel
Load-responsive devices are adapted to increase or
diminish the power-supply with changes in load and there
are means for so limiting the effect of the load-responsive
devices as to cause a decrease in speed will) an increase
in load.

£85,239. Apparatus for Recording and Repeating
Telephonic Speech. Harry A. Rhodes, Denver,
Colo. Application Hied January 2, 1900.

This device consists of two recording Instruments, two
repeating instruments and two secondary electrical circuits
which are arranged to act simultaneously and ditlurontl-
ally upon the magnet-Core of the idle recording instru-
ment. Means are provided for nhort-circuiting one of the
secondary circuit*- whon [ho Irucliva recording instrument
becomes the active recording instrument of the duplex
/.f in. (See CUt.)
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Reconstruction of Vertical Compound
Engines in Arc-light Plant.

A very interesting piece of engineering work has

just been executed at the arc-lighting plant operated

by the city of Chicago at Blue Island avenue and

Halstcd street. The work consisted in redesigning

and reconstructing a vertical compound engine and
increasing its power and efficiency. The result of

the change has been so successful that a second

engine, a duplicate of the first, is now being altered

in the same manner.

The plant ill question is perhaps the- largest mu-
nicipal lighting station in Chicago and has been in

operation for about eight years. The two engines

I there were many shutdowns due to broken
links, wrist-plate pins, eccentric rods, reach rods

and other parts of the mechanism. It wa
impossibli to prevent the engines from pounding,

which resulted in one loose crank pin and one
broken squarely off.

The old cylinders of each of the engines were
20 and 40 inches in diameter, with a 28-inch stroke,

and the engine had a speed of 150 revolutions a

minute on a load of 1,200 450-watt arc lamps. In

order to keep tip the necessary current on the light-

ing system, the steam pressure had to be carried

at 180 pounds. Taking into account the frequency

of the accidents, the engineer in charge was un-

ertia g as substituted in

governor.

In the accompanying pictui

illustrating the changes made. Fig. <

engine which has not yet been r

nd the reconstructed engine on the

front view of the latter

next page. It will be noticed in the illustrations to

what extent the improvements have redtic

number of rods and moving pans. The old engine

had 24 working parts to actuate the valves, with

16 stuffing boxes under full

after the change, it has only four rods to work
the valves and three stuffing boxes under r'

FIG. I. RECONSTRUCTION OF VERTICAL COMPOUND ENGINES IN ARC-LIGHT PLANT.—OLD ENGINE AT THE LEFT AND REBUILT BNGINE AT THE RIGHT IN

originally installed were experimental in regard to

their valves and the moving parts which operated

and regulated the valves. These valves were double-

ported and similar to the Corliss-engine valves. The
exhaust valves were worked by an eccentric to a

rocker shafl and then connected to a peculiar wrist

plate. A Porter-Allen link connected to a rocker

shaft and then to a similar wrist plate worked the

main valves. The governor was of the Porter style

and actuated a valve which operated a duplex
pump. This pump worked a hydraulic piston, which
ni its turn operated the block on the Porter-Allen

link.

As a result of this complicated mechanism and
multiplicity of moving parts, although the governor
anticipated the requirements of the engine, the

time consumed by the slow-running pump and hy-

draulic piston was so great that it was necessary
i<> have n man almost continually at the throttle 01

else carry the steam to suit the load. As the plain

supplied arc lights almost exclusively, the load was
quite uniform, and the engines were allowed to run
in this condition for about eight years, during which

doubtedly possessed >>f courage and ability to op-

erate the plant during all the years of trouble as

well as he did.

The changing of the engines was undertaken tinder

the direction of Mr. E. B. Ellicott, city electrician

of Chicago. All the pans above ihe upper ends of

the columns of one engine were removed, including

the high and low-pressure cylinders, all the valve

gear, the governor, pump and hydraulic cylinder.

In place of these p. ills were placed two new cyl

inders 2J and 40 inches in diameter, with the same
stroke. 28 inches, each cylinder being equipped with

piston valves. The high-pressure main valve is now
actuated directly by the shaft governor and the

low pressure main valve directly from an eccentric.

An independent cut-off is .i\<-> actuated by direct

connection to its eccentric, the point of cut-off being

determined by band adjustment through a right-

and-left-hand screw on a stent. •'.

known as the Myers cut-off. The amount ol

cciver pressure, varying from 15 to ,w pound
changed to suit the number of lamps and is 3scer

tained by taking indie.

r

ible-arm in-

prcssure only. The freedom of working parts be-

tween the cylinders is well shown by the vi.

the old and new engines. In making the altera-

1 engines were found

of the best material with excellent workm
the fault v

In making the ch

of the cngin.

it developed from 650

pounds of steam, while now it easily gives 1.000

horso: -ids and car

or 1.400 h

have also been reduced from

been in operation

very smoothly and quietly. It will

with 150 poi cam. with 1

pounds of water to the hoi

ready in pr

and when tl

modern ere

efficient and

making these changes will amount
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of the Charles F. Elmes Engineering Works of

Chicago, being executed under the personal su-

pervision of Mr. Charles F. Elmes, and the duty and

power of the engine have exceeded the company's

guarantee.

These two engines are belted to a long line shaft,

from which in turn are belted 19 arc dynamos.

Four of these machines are of 100-light capacity

each, the other IS having a capacity of 150 lights

each. They are all of the Western Electric type,

except one, which is a Brush machine. In one cor-

ner of the room is a modern Elmes vertical com-

pound engine, directly connected to the line shaft.

It is of 1,000-horsepower capacity and has a speed

of 200 revolutions a minute. Its cylinders are 20

and 45 inches in diameter, with a 20-inch stroke.

The economy on this engine, according to a test

made by R. W. Hunt & Co., was 14.95 pounds of

water per horsepower.

The arc-lighting service from this plant covers
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1 0,000-horsepower Generators for

Niagara.

The power installation in course of construction

by the Canadian Niagara Power company at Ni-

agara Falls, Ont., will, when completed, have new
features of widespread interest. The Canadian

Niagara Power company is practically the Niagara

Falls Power company, and the men who are at the

head of it are ever demonstrating their wish to

make progress in the matter of development of

power. "For the Canadian Niagara installation they

have about decided to adopt plans for generators of

10,000-horsepower capacity, and these plans are now
being figured on for the purpose of making esti-

mates. In adopting generators of this great size

the Canadian Niagara Power company acted upon

the suggestion and recommendation of Mr. Buck,

electrical director. The largest generators now in

actual service are of 5,000 horsepower capacity.
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Buffalo line, but, of course, the current on the

western lines is not so great. The longest con-

templated transmission California is to be a little

over 200 miles.

FIG. 2. RECONSTRUCTION OF VERTICAL COMPOUND ENGIN

principally the West Side of the city and includes
- 2,000-candlepower lamps. When the plant is

placed in good running condition the service will

Le greatly extended. Besides the arc machines, the

plant drives a 500-light alternator, which supplies

the incandescent-lighting service at the city hall.

The boiler plant of the station consists of four

500-h'
- boilers of the Heine,

Babcock & Wilcox and Eric City types.

Chicago Electrical Association.

The regular meeting of the Chicago Electrical as-

ion was held at its rooms in the Monadnock
m November 1st. President R. F.

Schuchardt presided and the address of the evening
sde by Mr. J. G. Wray of the Chicago Telc-

<n "The Storai : ry in 'I ele-

phone Work." Tl to attcn-
f'cr the

at the subject was concluded a bu
the next meeting will

'

Institute, the which
occur on that evening, could not In;

niently, and a nominating commit!'
1 nominate

mail. Arthur Vaughn Abbott '.'.ill give
of high-fri at the

•cning

The meeting will be held in the

on and
a "ladies' nig

ES IN ARC-LIGHT PLANT.—THE RECONSTRUCTED ENGINE.

In the station of the Niagara Falls Power com-

pany there are 10 generators each of 5,000 horse-

power capacity in operation, while in the new station

now going up there will be II generators of the

same output capacity, making a total of 105,000

horsepower on the American side. It is worthy of

observation that if the tunnel had sufficient tail-race

capacity to carry the water from the turbines that

would operate 10,000-horsepower generators, the

adoption of generators of that capacity for these two

stations would make it possible to double the output

capacity to 210,000 horsepower without the con-

struction of a new tunnel or wheelpit.

The Niagara Falls Power company is looking

forward with considerable satisfaction to the in-

stallation of the new 5,000-horsepower generators

now building by the General Electric company for

r house No. 2, for these new generators arc

guaranteed against short-circuiting.

William B. Kankine, vice-president of the Niagara

Falls Power company, and other members of the

company, have recently returned from a five

weeks' trip through California and the West. Quite

naturally, they look pains to visit all the notable

; installations and transmissions of the West,

and they have much to say in praise of them. The
long-distance tran of California especially

commanded their attention, and their perfect work-

ing pleased them. The California voltage, 60,000.

-ut three times the voltage "f the Niagara-

The Nernst Lamp.
Among the patents granted by the United States

Patent Office on Tuesday, October 29th, were 17

relating to the Nernst lamp. Ten of these pat-

ents were issued in the name of Walther Nernst of

Gottingen, Germany, and each was assigned to

George Westinghouse of Pittsburg, Pa., who owns
the American rights for the new lamp. The re-

maining seven patents were issued to Alexander J.

Wurts and Marshall W. Hanks of Pittsburg and
Henry N. Potter of Gottingen and Halensee, Ger-
many, all being assigned to George Westinghouse.
These gentlemen have been employed for the last

two years or more in working out improvements in

the lamp, and for some time Mr. Potter was asso-

ciated with Professor Nernst in his experiments in

Gottingen.

Five of Professor Nernst's patents are undoubt-
edly the result of his initial applications in the

United States, these applications having been first

filed on April 28, 1898. The first public exhibition

of the lamp was given before the Society of Arts
in London on February 8, 1899. Considerable diffi-

culty must have been experienced in passing the

five applications through the examiners' hands at the

Patent Office, as two of the applications, before be-

ing granted, were twice divided and refiled ; two
others were once divided and refiled ; the fifth patent

was issued on the original application. The appli-

cations for the remaining five of Professor Nernst's

patents were made at various times during 1809

and 1900.

The Nernst electric incandescent lamp is the

result of exhaustive experiments made by Professor
Nernst while a chemist in the University of Got-
tingen. Dr. Nernst chose as the incandescing ma-
terial of his lamp a substance that would stand

higher temperatures than the carbon filament which
is used in the ordinary incandescent lamp; that

could be used as an incandescent light-giving body
without a vacuum, and having the additional ad-

vantage of so high a specific resistance that stout

rods can be used for high potentials. The ma-
terial chosen by Professor Nernst consists of highly

refractory oxides, which are good insulators when
cold, but become conductors when heated. The ma-
terial is worked up into little rods, each being

mounted on two platinum wires ; a paste made of

refractory oxides is applied to the joints between

the wires and rod. The rod and its two wires is

then mounted in a holder which may be adapted to

fit ordinary electric-light fittings. In a small lamp
the rod is heated to a conducting temperature by

a heating resistance, which is arranged close to it.

As soon as the rod becomes a conductor, the flow

of current through it actuates a cut-out in the re-

sistance circuit. The flow of current through the

rod maintains it at a temperature which is within

the limits that it may bear without softening. In

a large lamp (as described in the initial patents)

the heating resistance is arranged as a sort of a hood

which covers the rod. As soon as a conducting

temperature is reached in the rod. the resistance cir-

cuit is not only broken but an electromagnetic ar-

rangement lifts the hood clear of the rod. In all

forms of lamps, the rod and its mounting is re-

placeable without interference with the rest of the

lamp.

The first of the patents granted to Professor

Nernst is No. 685,724, and is for a "Method of -Elec-

tric Lighting," the first application having been made
on April 28, 1898. This method consists in trans-

mitting a continuous flow of electricity through heat-

ing conductors, which are capable of repeated use,

until the glowers or incandescing portions (which

are composed of dry electrolytes, and are non-con-

ductive when cold, but conductive when heated to

a high temperature) become heated to a conducting

temperature by the flowing of the current through a

high-resistance circuit which is in close proximity

to but out of contact with the glower. Simultane-

ously a difference of potential is applied to the ter-

minals of the glower sufficient to cause current to

flow through it when so heated. The glower is

then maintained at the conducting temperature by

the current thus caused . to flow through its entire

length, and the primary source of heat is discon-

tinued (see Fig. 1).

Patent No. 685,725 (Fig. 2) covers an "Electric

1, low Lamp," the first application for which was

in, 1. 1.
• f.n April 28, 1898. This patent resales prin-

cipally to the electromagnetic mechanism by which

the glower is brought to a conducting temperature.

I he heating device, which is adapted to supply heat

to the glower or incandescing body to render it
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conducting, consists of a wire resistance which is

combined with a sleeve or mantle of a heat-proof

t-conductivc material. This resistance "i" hcatCI

is placed in close proximity to the glower but out

of contact with it, and the circuit through the heati I

is controlled by an electromagnet which ia included

in die circttil of the glower. When the glower has

become heated to a conducting temperature, the

flow of current through its circuit actuates the elo

tromagnct which attracts its armature, thus break-

ing the circuit through the healer, and, at the same

I uiie, moving the heater away from the glower. In-

cluded in the circuit of the glower is a material

adapted to increase in resistance with an increase of

FIG. I. NERNST LAMP.

current to compensate for the decrease in resistance

of the glower as the material composing the glower

becomes heated.

An "Electric-lighting Apparatus" is covered by

Patent No. 685,726, the first application for which

was filed on April 28, 1898. The glower of the lamp

described in this patent is adapted to be moved away
from the heater by electromagnetic mechanism actu-

ated when a flow of current is established through

the glower. The heater is formed of a mantle of

heat-proof, non-conductive material, shaped like a

concave mirror, in which the resistance wire is em-

bedded, the glower being placed in the focus of

the concave heater. Supports are connected to the

respective terminals of the glower, and across these

an insulating bar is secured. The supports are

adapted to be detachably held in supporting clips in

order that a definite position of the glower with

reference to the other parts of the lamp may be

insured.

Patent No. 685,727 (Fig. 3) relates to an "Elec-

tric Glow Lamp," the first application for which was

filed on April 28, 1898. The wire resistance or heater

is combined with a sleeve of fireproof non-con-

ducting and transparent material, such as glass, and

this sleeve surrounds the glower. A switch is in-

cluded in the heater circuit for controlling it, and

there is also a switch provided in the glower circuit.

The composition of the glower of an "Electric

Glow Lamp" is described in Patent No. 685,728, the

original application for which was filed on April

28, 1808. The material used for forming the circuit

connection between "conductors of the first class"

(the platinum terminal wires) and "solid conduct-

ors of the second class" (the glower body) is de-

scribed as consisting of metallic oxides similar to

the material from which the glower is made. The
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..j orbium and 10 part, of the oxide of yttrium. In

No. ' 85,733 a gl cribed which is com-

im. - .1 ol a i"i 'Hi' of rare 1
! iting of a

r with such of

the in- earths of the yttrium group as are con-

tain.M in yttrium-containing minerals in \
malely the propo
therein. The "Mat. rial for Electric-lamp G

mixture of rare - mixture containing 85

pet onia and 15 per cent, of

other rare earth or of yttria.

A "E tevii • foi Eli 1

the title of Patent No. 685,731, the original appli-

cation for which was made ..11 Sept

A standard compensating ballast or resistance for

tne glower is arranged in series therewith. An ad-

ditional ballast is also arranged in series with the

1 and is adapted to compensate for any inequal-

ity in the potential required by different glowers

in connection with the standard ballast.

Henry N. Potter of Gottingcn or of Halensec,

Germany, was granted Patents No. 685,486, No.

685,487, No. 685,488 and No. 685,528. No. 685,486

(Fig. 4) was applied for on August 9, 1899, and

relates to a "Controlling System for Electric-lamp

Heaters." The heater for the glower is com
to the core of a solenoid. The circuit of the sole-

noid is controlled in contacts of an electrothermo-

static switch, which is actuated by current flowing

in the circuit of the glower. Other contacts of this

electrothermostalic switch control the circuit through

the heater, this circuit being normally closed. Cur-

rent first Hows through the heater and raises the

f^Tfrp1

a horizontal!]

.

reflecting tube whi

A cylindrical holder contain

cut out of circu.

r reaches a conducting temperature.

holder • glower and

made removable. The holdi 1

a portable stand. Mr. 7

549 covers an "Electric Cut-on

making and breaking device comprises an electro-

magnet which has stationary contact tern

terminals being adjacent to each other and to the

magnet. The magnet i vided

with a cup-shaped recess in one end. The contact

terminals of the magnet form a

or socket which is located immediately beneath the

recess in the magnet's core. A ball of magnetic

material resting in the recess formed by the termi-

nals serves to close the circuit when the mat:

de-energized and is drawn out of the recess to open

the circuit when the magnet is energized. The ba]l„

therefore, is movable in one direction by magnetism
and in the other by gravity and has no mechanical

11 ill such movement.
Marshall W. Hanks was granted Patent No. 585,-

5 1 j. which covers a "Method of Treating Nernst-

lamp Glowers." This mcth g. 5) con-

sists in maintaining the glowers at a high tempera-

ture by passing an electric current therethrough and
at tile same time rotating them within a cloud of

powdered material, the composition of which is the

same as or similar to that of the glower bod

FIG. 2. NERNST LAMP.

glower to a temperature at which it commences to

conduct ; current thereupon flows through the glower

and the electrothermostalic switch connected in its

circuit, actuating the switch to open the circuit

through the heater and immediately thereafter to

connect the solenoid in shunt with the glower. The
current, which then flows through the solenoid acts

to withdraw the heater from the glower. "Ballast

Cut-out for Electric Lamps" is the title of Mr. Pot-

ter's second patent (No. 685,487). This patent shows

an arrangement whereby when the line voltage ex-

ceeds a predetermined limit, an electromagnet op-

erated by the excessive voltage diverts the glower

glower is composed throughout of a mixture of the

oxides of rare earths, and lcading-in conductors

are secured to the ends of the glower by a cement

composed of material like that composing the il

luminant.

Patents No. 685.729 and No. 685,7.32, applications

for which were filed on Augusi 24. 1809, and Patent

No. 685.733 (application tiled on November X. toool

cover different types of a "Glower for Electric

Lamps." No. 685.720 describes a glower thai is

composed of, approximately, So putts of the oxide

of zirconium and 20 parts of a nixtiire of the rare

earths of the yttrium group in such proportion

as they occur in gadolinite. No. 685,732 relates to

a glower which is composed, approximately, of So

parts of the oxide of zirconium, 10 parts of the oxide

Fie. 1.

THE NERNST LAMP.

current from the ballasl

provided for the glower,

ace that has been

No 'S5.4SS is a "Heater

Cut-out for Electric Lamps." [Tic hcatci cut-out

comprises the two coils of an electromagnet which

are connected in series with the glower. To
operating contact terminals are connccti

tivcly to "in' heater terminal and to an intermediate

point in the magnet winding. I'he magnet is utilized

i,, break tin beater circuit and immediately there-

after short-circuit .1 portion of the winding of the

magnet. Patent No, 685,528 covers a "Heating

vice for Electric Lamps." This device comprises

a number of heaters which .ue disposed in parallel

lines adjacent (transversely) to the glower or glow-

ers and are electrically connected in parallel.

Patents No, 685,50] and No, 085.540 were granted

Improvements to the Detroit Lighting
System.

Several important improvements have been made
to the municipal lighting system of Detroit, Mich..

during the last year. An alternating scries ar

tern was put in service and there were installed at

the power station one 1,000- - triple-ex-

pansion marine-type engine, one 175-kilowatt Stan-

ley two-phase alternator, delivering a current of

2,200 volts at 500 revolutions a minute, and one 40-

kilowatt Northern 125-volt direct-current dynamo.
A sub-station distribution system was also adopted.

It will be equipped during the coming year and will

supply 300 arc and 1,000 incandescent lights and
several motors. The sum of $S,ooo was spent in re-

pairs to the plant and equipment during the year,

including the replacing of rotten poles, rebuild !

lines necessitated by the growth of trees, paint

buildings, etc.

1 he underground work of the public lighting plant

extends a little beyond the half-mile circle, which
has the city hall for its center. The conduits vary

in size from two to 24 ducts, the ducts being a

special 5' --inch vitrified clay tile laid in concrete.

All wires a t Belle Isle Park in Detroit River are

underground. 52.000 feet of 3%-inch wood conduit

having been laid for this purpose, nearly one-half

of which is still available for the pulling in of

cables. I'he tower system is an unique feat

ghting system, there being 137

structures, ranging from 100 to 105 feet in height.

The total number of lamps in use during th<

was 2.042. The output of the plant v.

kilowatt-hours as compared with 3.780.050 k:'

In. his for the preceding year. Of the output

3S0 kilowatt-hours was used for the arc light:-

i for incandescent lighting.

Yerkes and Chapman Want Direct Cur-
rent.

\ special tribunal recently met in Loml in

I.urate upon the system

on the Inner Circle tunnel rail"

that city. Charles T. Yerkes and James R. Chap-

man, formerly of Chicago, appeared

tribunal as witnesses. In bis testimony Mr. \

hat he would not be connected with any but

the direct-current system, which is almost univer-

sally used in the United States. He said he had

trificd" 500 to coo mil.

and when equipped with this system, thci

not Teen a single death as the resi

\l- Chapm in told the arbiti

w.o experience in Chicago as cngiw

Yerkes and said he was confident that there »

lie system than the di

tent. He declared he had I

ticular scheme of traction, but

in Ins experience no human being had

by the direct current on an

F. \V. Reichart, B. Bollinger and C.

have ii the Herrin Light

pany at Herrin. III., with a capital -
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Studebaker Electric Street Sprinkler.

A new electric-railway combined track and street-

sprinkling car was recently tested by the manufac-

turer, the Studebaker Brothers Manufacturing com-

pany of South Bend, Ind. To all outward appear-

ances the car enclosing the sprinkler tank and ap-

paratus, which is illustrated in the accompanying-

picture, resembles a large vestibule baggage street

car. The car is about 30 feet long and is driven by

two General Electric No. 67 35-horsepower motors

mounted on a McGuire suspension truck. The car

is provided with a Van Dorn drawbar and brake

and the necessary controllers and switches.

The steel water tank has a capacity of 2,500 gal-

lons and the water is forced out under pressure by

a water-pumping apparatus located on the car plat-

form at one end of the tank. This apparatus com-

prises two rotary pumps, each piped directly to the

sprinkler heads and driven through suitable gearing

by a medium-speed 23-kilowatt motor.

A system of levers- at either end of the car gives

the operator control of the apparatus, enabling him

to grade the spray from the finest mist for sweep-

ing purposes to the heaviest spray for flushing the

track or laying the dust. The right-of-way sprinkler

and track flusher is a separate attachment, easy of

access to the operator, the water supply depending

upon the pressure from the sprinkler tank, either

to sprinkle the right-of-way or to flush the rails.
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New Work of the Chicago Edison Com-
pany.

Several large and important installations are being

made by the Chicago Edison company, which will

considerably increase its output and the efficiency

of its service.

The generating capacity of the Harrison street

station is being increased by the addition of two new
generating units. The first of these, which is a

3S and 80 by 60-inch vertical compound Allis-Cor-

liss engine direct-connected to a General Electric

2,500-kilowatt double-current generator, wound for

300 volts direct current and 180 volts three-phase

alternating, was started several days ago. The en-

gine at its most economical cut-off will develop 3,500

horsepower and at a maximum 5,000 horsepower.

The generator has corresponding overload capacities.

The second of these two units is a 46 and 94 by

Co-inch vertical compound Allis-Corliss engine di-

rect-connected to a 3,500-kilowatt General Electric

9,000-volt, 25-cycle, three-phase alternator. This en-

gine at its most economical cut-off will develop

5,000 horsepower and has a maximum capacity of

8,000 horsepower.

The boiler plant of this station has also been ex-

tended, 10 new Heine boilers, all equipped with

traveling chain grates, being installed. The com-

pleted boiler plant now consists of 24 boilers, all

equipped with traveling grates, four steel smoke-
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unit at the Harrison street station will deliver a

three-phase current at this voltage.

Preparations are also under way for delivering

three-phase current at 9,000 volts to the Common-
wealth Electric company's station at 660 Lincoln

avenue and the new sub-station now being installed

at 1094-96 West Madison street. In each of these

stations frequency-changing motor-generator sets

will deliver 60-cycle current from 4,150-volt Y-
wound machines to the four-wire, three-phase over-

head distributing system.

STUDEBAKER ELECTRIC

'this sprinkler will also be found convenient when

it is desired to flush asphalt streets or similar pave-

ments.

The test was made on the Indiana street tracks in

south Bend. The street experimented upon was

sprinkled on either side of the track, the distance

covered varying at the will of the operator from

15 to 60 feet on either side. It is said that the ap-

paratus was at all times, even under the severest

conditions, under perfect control of the operator,

and that its practicability was fully demonstrated.

Iron Smelting by Electricity.

In a recent article the Echo des Mines ct de la Me-

tallurgic says that three electric furnaces 01500 horse-

ach have been erected in the valley of Camon-

r-.hern Italy, for the manufacture of pig-iron

the Stassano patent. In these furnaces the

re placed at the bottom of the boshes.

of the furnaces the ore is first

iplc is then analyzed for th<

ilating the amount of carbon required

the reduction, as well as the necessary

amourr The quantities of carbon, lime

re pulverized and mixed
material is then briqucttcd, after

per cent, coal tar, and is

furnace. By means of the

'..-. electric arc. the iron ore

uniting with the carbon
upper

il effects a

in a ton (mctr;

to V rc-

:8 francs.

STREET SPRINKLER.

stacks, a complete coal and ash-conveyor system, and

storage bunkers for 2,000 tons of coal.

On account of the rapid growth of business dur-

ing the last year the company has had to establish

new rotary-converter sub-stations. One of them is

known as the Dearborn street sub-station and is lo-

cated in the basement of the building at 112 Dear-

born street. When completed this sub-station will

contain three 500-kilowatt rotary-converter outfits.

New sub-station buildings have been erected at 1235

State street and 311 West Fourteenth street. Each

of these buildings contains a rotary-converter room,

a storage-battery room and living apartments for

the attendant.

During the last year a storage battery consisting

of 150 H-81 cells has been installed in the Adams
street sub-station. This battery is a duplicate of the

two large storage batteries previously installed in

this sub-station, which now gives a total capacity in

the three batteries of 36,000 amperes at a one-hour

rate of discharge. A new storage battery consisting

of 150 G-49 cells has been installed in a specially

ucted building at 444 Sedgwick street, and it

will be operated in connection with the company's

imc sub-station. A storage battery con-

sisting of 150 G-33 cells is being installed in the

new ub-station at 311 West Fourteenth street.

It is expected that the voltage of the entire trans-

mission system of the Edison company will be

d from 4,500 to 9,000 volts. All step-up

I irmers, that have been installed during the

: rec or four years, will readily admit of this

change by placing the primary coils on each in

nstead of in parallel. The new 3,500-kilowatt

Automobile Show in New York.
[By telegraph to the Western Electrician.]

New York, November 4.—The second annual auto-

mobile show, now in progress at Madison Square
Garden, is proving a most decided success from the

viewpoint of the exhibitor. All the well-known
manufacturers, as well as many new bidders for

public favor, are represented, and many extremely

handsome and interesting exhibits attract the atten-

tion of the throng of visitors constantly in attend-

ance. While the electrically propelled machines are

in the minority, yet the showing made by the man-
ufacturers of this class of vehicle is most creditable

and emphasizes the often-expressed opinion that the

electric carriage has no superior in its own par-

ticular field.

The largest exhibit of electric vehicles is that of

the Electric Vehicle company, manufacturer of the

Columbia and Riker vehicles, which shows a com-
plete line of runabouts, victorias, hansoms, etc., as

well as its latest novelty, the Columbia tonneau.

The American Bicycle company presents ] the

Waverly electric vehicles and also a rectifier for

changing alternating to direct current, for charging

automobile batteries, which attracts a great deal 'of

attention.

The exhibit of the Vehicle Equipment company
is perhaps the most novel in the nature of apparatus

shown and consists of a safe truck, ambulance,

coupe, brougham and light delivery wagon, all elec-

trically operated. The safe truck especially empha-

sizes the possibilities of heavy electric vehicles, com-

bining within itself not only the power to move
an 8,000-pound safe at a speed of five miles an

hour for five hours on one charge, but also the

ability to hoist the same safe to any desired height

at the rate of seven feet a minute for 10 hours on

one charge. The ambulance shown by this com-

pany embodies many features of merit, not the least

of which is its opening at the sides, instead of at

the end, thereby greatly expediting and simplifying

the transfer of patients.

The Baker Motor Vehicle company also has a

line of handsome and attractive conveyances on ex-

hibition, and its representatives are kept busy ex-

plaining the points of advantage embodied.

The Porter Battery company of Chicago is in

evidence with an ingenious display of storage bat-

teries for automobiles. Its cells are said to possess

many points of excellence and superiority.

A feature of the show is the loan exhibition of

the Automobile Club of America, consisting of ma-

chines of all makes, loaned by the owners and show-

ing all degrees of wear and usage. Here, in close

juxtaposition, may be seen every imaginable style

of horseless vehicle, from the daintiest of American

runabouts to the great, clumsy-looking 40-horse-

power French machines, with which world's records

are being made. In this department is also shown

one of Edison's new iron-nickel storage batteries,

weighing seven pounds six ounces, and having ca-

pacity of 720 watt-hours, and which, it is asserted,

will greatly increase the efficiency and popularity

of electric vehicles. F. E. R.

Electrically Lighted Buoys for the St.

Lawrence.

A novel plan for the protection of navigation on

the St. Lawrence River will soon be submitted to

the Canadian cabinet by Sir Israel Tarte, minister

of public works. The plan is designed to do away

with the lighthouses for night navigation between

Montreal and Quebec, and to substitute an electric

system. The idea is to sink a cable in the center of

the navigable channel of the river for power trans-

mitted from a power house at Montreal. Lines

of colored lights, supported by cork buoys, will be

placed at the water level on each side of the channel,

the lights on one side being of a different color to

those on the other side.

The Southern Light and Traction company of

San) Antonio, Texas, which is controlled by the

American Light and Traction company, will con-

solidate its electric-light and traction plants at a

cost of about $20,000, and will expend about $50,000

in rebuilding its distributing system.
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Test of Farnham Traction Feeder Sys-
tem.

A public tesl was made on Saturday, November

2d, at Clyde in the western part of Chicago, of a

new feeder and contact system for electric-railway

operation. 100 railroad men, en-

gineers and other invited guests witnessed the trials,

which were held on a side track of the Chii

Burlington and Quincy railroad. The inventor of

the new system is E. W. Farnham, superintendent

of transportation of the Chicago, Burlington and

Quincy Railroad company.
Essentially the invention consists of an iron feeder

strip placed at one side of the track and 11 inches

wire that conducts the curp tig at

d ia tapped ii

and each switch and swinging strip. 1

long

as d'

|8o feci

that this i

may cm: it of an iron strip an:

be placed in a conduit or used in the same rel

position as an ordinary third rail. The feed

may be run underground if desired, and it is claimed

that the device can be readily applied to any cable

line by utilizing the cable conduit, the shoe-bearing

arms in that case being suspended in the caU

-ck company has been I

nufacturing and installing upon
and also I

and operate such linr

liurlington and '

ham simply leased an unused
•he company's trai

TEST OF FARNHAM TRACTION FEEDER SYSTEM.—EXPERIMENTAL TRACK, SHOWING CONTACT STRIP AND BOX

PROTECTION.

above the ground, and divided into sections, all sec-

tions except those with which the car is in contact

being "dead" or out of circuit. In the apparatus

that was tested last Saturday the iron strip which

was used to conduct the current to the contact shoes

extending from the car trucks was 2V2 inches in

width and three-sixteenths inch thick. The method

of suspension with the insulating supports and the

box protection for the feeder is illustrated in Fig. I.

The wooden box which protects the feeder from

the elements and also from personal contact is open

at the bottom. The car which was used for the

tests was provided with two contact shoes on one

side, one being supported from each truck. The
contact device was in the form of a split or U-
shaped shoe which fitted on to the feeder strip on its

under side. Current was carried from the shoe to

the car controller by means of a wire connection.

The two flat bars which support the contact shoe

and the wire connection arc shown at the left side

of the car truck in Fig. 2, which is a view of the

track and the end of the intcrurban car used in

the tests.

Between the ends of every two sections of the con-

tact strip is located a short strip about eight feet

long with a switching device at either end. This

shorl strip is suspended on knife edges and is capa-

ble of a longitudinal movement of about one inch.

M 'hen a car passes along the contact shoe strikes a

lug on the nearest end of this short strip, which

action, by the means of a lever, causes two small

carbon rods to conic into contact. This causes a

small current to pass through a fine winding on a

resistance coil and thence to the contact strip on

the next section and thence to ground. Almost in-

stantly after the closing of this "leakage" circuit

the
1 main circuit is closed through two larger car-

bon contacts, the current passing through a large

winding of the coil. By this lime the car is on the

long, energized section, and the current passes

through the controller and the motors and returns

through the track rails in the usual manner. When
the current is shut off by the controller the circuit

is retained by the leakage current passing through 1

series of incandescent lamps or a beater on the car.

The eight-foot movable strip is shorter than the dis

tance between the two contact shoes on the ear so

that one shoe is always in contact with a live sec-

tion. When the car leaves the section al the I

end, and the current is cut off, the si up. h< :in

pcitdcd on knife edges, returns to its position bj

gravity.

When the car passes in the npposiir dirccti

switch at the other end of the swinging strip is

operated and the section in from of the car is

thrown into circuit in a similar manner. The feeder

from the front nose of each truck. It is said that

the system can be installed at a less expense than

either the third-rail or the trolley system, and that

it can be operated with a saving of 37% per cent,

over the trolley system. The speed of the cars is

only dependent on the construction of the car and

track and the power of the motors as in any other

electric-traction system. At the test an ordinary

interurban car, equipped with four Westinghouse

motors and Westinghouse controllers was used and

a speed of between 30 and 40 miles an hour was ob-

tained over such distances as the length of the track

would permit.

Besides the saving in power, which is due princi-

ple 2. TEST OF FARNHAM TRACTION FEEDER SYS1BM,

—CAR EQUIPPED WITH CONTACT SHOE.

pally to the sectional operation, the inventor claims

for his system simplicity and durability. At street

ings where a break of more than IS feel would

have to he made the motorman would be obliged

car from one section to the next if the

feeder strip was buill above the ground. The c

shoe lias .1 vertical play of one-half inch and is pro-

; cading end so that no difficulty is

experienced in leaving one section and coming

contact wiili the next only friction is in

the coi and that is lessened by the

any lubricant that will allow the passing of the

current.

Waterpower Development at York
Haven, Pa.

An interesting waterpower dcvclopmc:
under way on the Susquehanna River, at

Haven, Pa. The project

L. Carter, p: rk Haven P
pany, who some 17 years ago established the
of the paper company at that place, and hai
utilized a portion of the power which had

. Hon. W. F. Bay Stewart paid a
visit to the great Niagara plant, and upon h
turn immediately joined forces with Mr. Carter in
an endeavor to develop the entire force of the
Haven Falls. For a time the project practical'

dormant, but in the spring of 10x11 • nan-
cial arrangements were made and on June 17th
was commenced on the construction of the
dam. enclosing the site of the proposed power

which is located about 400 feet to the
ward of the mill buildings of the York Haven Paper
company.
The improvements decided upon in order to make

available the entire flow of the stream consis'

lam at the head of the falls, which will be
connected with the power house a:

masonry wall 3.500 feet in length, and :'

?8 fee: in height. 16 feet in width at top- ai

feet at bottom. This wall makes a head race

will be 37s feet in width, with an average dep
16 feet. The available head at ordinary
water will be 22 feet: this will be incr>

feet at periods of extreme low water. The head-
race 'wall will be carried to an elevation si

higher than the crest of the dam, or nine feet above
the extreme low water, for the purpose of main-
taining the normal head during ordinary floods.

The power house will be parallel to the direction
of the current in the river, making a slight angle
with the wall of the head race. It will be 478 feet

in length, 51 feet in width, with 20 wheel chambers,
each containing two turbines of 600 horsepower
each, and two smaller chambers, in each of wbich
will be placed a turbine of 250 horsepower for the
operation of exciters. Each pair of the larger
turbines will operate an electric generator, with
a capacity of 750 kilowatts. The switchboard,
75 feet in length, will be located near the south end
of the building, above and overlooking all the ma-
chinery on the power-house floor. The transformer
house will be located about 200 feet directly

from the portion of the power house in which the
switchboard is placed, and will be connected with
the power house with a broad walk and railway
1 racks.

The location of the development at York Haven
is favorable from a business point of view, as the
existing demand for power within a radius of 16
miles is largely in excess of the supply. The city

of York is within 11 miles. Middletown eight miles.

Steelton 12 miles, Harrisburg 16 miles. All of
these places arc large manufacturing communities,
while there arc a number of smaller consumers
within this radius. The projectors assert that with-

out doubt, however, a large portion of the develop-
ment will be utilized upon the lands owned by the
company.
On account of topographical conditions and the

low cost of material required for construction, the

of this power development is comparatively

cheap. The entire expense of the development of

jo.ooo electrical horsepower is estimated at less

J 1.500.000.

the present time a coffer dam 550 fet

and J30 feet wide occupies the site of the power
The cxc.r the power-house founda-

tion, extending to a depth of to water

line, has been nearly completed.

the walls of four of the wheel chambers

have been laid with considerable other ma
work in connection with the power hous

addition to this about 5,000 yards of nl

has been laid in the walls of the head 1

The company expects to deliver power by ll

of 1002. Contracts have been
• Manufacturing

electrical equipment.

Trials on High-speed Berlin Railway

from Beritc
' trials are being made on the high-speed ex-

perimental electric railway betwee

The speed of the have

been gradually increased, until now a speed

miles an hour is easily attained T
thly, and tin

they will attain a speed of 125 miles an hour. The
s that the

but hither

tecessary.

miles an hour.
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of the public was forcibly drawn to the conspicuous

advantage of electric traction on the underground

railways. It is said that while the Central London

and City and South London were liberally patronized,

only those who had no other resource traveled by

the "smoke pipes" of the District and Metropolitan

tunnels. Londoners are represented as becoming im-

patient at the delays in working out the problems of

underground electric transit ; but in the meantime

the arbitrators are calmly taking testimony to de-

termine whether the moderate-voltage direct-current

system so generally used is what is wanted under

the streets of the English metropolis.

Referring to the Western Electrician's question,

"What is the matter with the steel used in the track

and contact rails on the elevated road of Boston?"

the Street Railway Journal is kind enough to in-

form us that the Boston equipment, as to tracks

and wheels, is practically the same as on other ele-

vated lines in this country. Our contemporary ad-

mits its inability to account for the fact that an

"unusual amount of iron dust" is caused by the

trains on the Boston Elevated, but says that the

situation is a peculiar one, upon which it is not

safe to theorize at a distance. This is certainly

benevolent advice, but the gist of our contention

was that the situation in Boston must be due to

local conditions entirely, as shown by the experi-

ence of the elevated electric railroads in Chicago,

and so must not be taken as reflecting on elevated

third-rail operation in general. This being the case,

we fail to see the relevancy of our eastern con-

temporary's well-meant remarks.

The telephone question in Chicago is again be-

coming interesting. Many complaints against the

service' of the Chicago Telephone company are given

utterance, and the Chicago Tribune appears to have

entered upon a regular crusade to secure better ac-

commodation for the army of subscribers in this

city. It is alleged that in his energetic campaign

for new business President Sabin has brought in

traffic that has overburdened the capacity of the

plant without making provision for necessary ex-

tensions. It is pointed out by the vigilant daily

press that the franchise of the Chicago Telephone

company will expire in a little more than seven

years and that that company may refuse to make

further expensive improvements unless assured of

an extension of its franchise. However, it is to be

remarked on the other side that the company has

spent a great deal of money within the last three

years in extending and improving its system, so that

the decision to refrain from further improvement

must be a sudden one, if it has been reached. Again,

it is rather early to talk now of renewing a fran-

chise that has still seven years to run.

But as to the actual everyday service, it is the

experience of every telephone user that it might

be greatly improved. Perhaps this is due to the

increased amount of business thrown on the wires

by the nickel, party-line instruments, although just

such a result was feared, and the new, cheap service

was introduced with great caution. At any rate, we

do not believe that the company is deliberately neg-

lecting the service in order to hang up a prospective

prize to be bartered for an extension of its franchise.

Such a course would be unwise as well as unfair,

and is not to be expected from the gentlemen who

guide the destinies of the Chicago Telephone com-

pany.

In the meantime the Illinois Manufacturers' asso-

ciation has brought suit to restrain the Chicago Tele-

phone company from charging more than $125 a

year for its best service, basing its claim on the

clause in the existing franchise relating to rates.

This suit is now pending. The situation is still fur-

ther complicated by some show of activity in the

tunnel work of the curiosity-exciting Illinois Tele-

phonc and Telegraph company. The Tribune as-

serts that active telephone competition in St. Louis

has made the service in that city far superior to that

of Chicago. Will a similar result be achieved in

this city? And if '-': when?

companies in the smaller cities

and towns should carefully consider whether they

may not add materially to their revenue by en-

in of the electric-sign busi-

[1 1 undoubtedly true thai the electric sign

riosl effective publicity thai any sign
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can give. Heretofore the drawback to the use of

such signs by smaller tradesmen has been the item

of expense—both the first cost and the succeeding

bills for current. The Chicago Edison company has

devised a plan to meet this objection in both its

phases, and as there is no reason why its example
should not be followed in hundreds of other towns,
to the great advantage of the central-station com-
panies, a recital of its experience may be useful.

In the first place the signs are furnished to the cus-

tomer, wired and placed in position, without charge.

Two standard types have been adopted—one 24 by 24
inches and one 18 by 54 inches. The signs are

double-faced and constructed of steel. They are de-
signed to be suspended in front of a store, so that
both sides may be seen. The lettering is white on
a dark-blue enamel background and is surrounded
by a hollow, white border studded with 24 four-
candlepower lamps, 12 on each side. The signs
present a pleasing appearance and are attractive and
useful in the daytime as well as at night. The Edi-
son company letters these signs as the customer de-
sires, as "A. B. Smith, Drugs." The greatest ef-

fectiveness and the largest-sized letters are at-

tained by the use of one word, or, at most, two or
three words. In practice, therefore, the sign is usu-
ally lettered with such legends as "Lunch," "Cigars
and Tobacco," "Restaurant," etc. The fact that the
letters are not themselves outlined by lamps, the
latter being on a white border and serving entirely

for illumination and attracting the eye, makes the
sign equally effective by night or by day—a great
point in its advantage in the estimation of the user.

Customers are secured on the basis of two-year
contracts for the consumption of current. Both
rrat-rate and meter contracts are made. In the
former case the 24 lamps are operated from dusk
until 10 p. m. for $2.25 a week or from dusk until

midnight for $2.75 a week. The electric-light com-
pany sends out patrolmen to light and extinguish
the sign lamps, in the case of flat-rate customers, the
lamps being controlled from an exterior switch-box,

provided with lock and key. In addition the com-
pany guarantees to keep the sign clean and at-

tractive and to furnish free lamp renewals. The
flat rates named work out at about 14 cents a kilo-

watt-hour. Where signs are installed outside of the

"switching districts" they are placed on the metered

service, the customer guaranteeing to consume $1.75

worth of current a week, and, of course, turning his

lamps on and off at will. The flat rates and meter

rates amount to about the same to the customer,

times of burning being equal.

Now as to results. The free-sign business has

been exploited by the Chicago Edison company for

the last four months. In that time the company
has put out 200 of its new signs, and Mr. John F.

Gilchrist, who is in charge of the contract depart-

ment of the company, where the plan originated, is

confident that the number will reach 1,000 before

a year has elapsed. The signs of this type have

already added over $25,000 a year to the income of

the company, and of course if the business is capable

of a fivefold increase, after four months' trial, the

revenue derived from it will be five times as great,

or $125,000 a year. Of course the cost of the signs

is to be taken into account. In Chicago the hollow-

frame sign has been adopted. This type of sign is

covered by a patent and costs from $35 to $60

apiece in the sizes adopted as standard, with wiring

and installation complete. However, for this out-

lay the company is assured of business amounting

to $250 with the likelihood that the contract may
be renewed one or several times. And this particu-

lar type of sign is not essential to the carrying out

of the idea. No doubt in smaller cities some other

form would do equally well.

In Chicago the plan is primarily intended for the

small tradesmen of outlying streets, to whose needs

it is admirably adapted. The merchants in the

downtown district require, of course, far more elab-

orate and expensive designs. But the idea should

be of value to managers of small central-station

plants, as it meets the existing objections to elec-

tric signs on the part of those to whom the electric-

light company must largely look for the business.

It can be varied to meet individual requirements;

but there is little question that in the field of elec-

tric signs lie great possibilities in the way of cur-

rent requirement—possibilities that may make many

a central-station plant, now barely subsisting, a pay-

ing property.
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The Storage Battery in Telephone Work.
At the regular meeting of the Chicago Electrical

association on the evening of November 1st, Mr.

I
*

. Wray. an electrical engineer with the Chicago

telephone company, gave a very instructive address

• .ii
"

I he Storage Battery in Telephone Work." Mr.

Wray began by staling that a storage battery with

no internal resistance was the ideal battery, and

that the advantages of a storage battery were that

ti could be easily cleaned and maintained; that it

ed a uniform voltage ranging from i.tS at

discharge to 2.5 volts at full charge, and that it could

be renewed so easily— factors which make it a very

useful adjunct of the telephone business.

.Mr. Wray then look up the history of the storage

battery 111 tele] irk. Eight or nine yeai

this use of the accumulator was practically unknown.
At that lime the principal primary cells used were

the Leclanche, Edison-Lalande, dry and bichromate

types, and the signaling on telephone lines was done
by magnetos, 'the complexity arising from the

growth of the telephone systems made trunk cir-

cuits necessary. Signaling on these trunk cir-

was at hrst done by magnetos and later by

torage batteries, The early batteries were of the

portable type and were inconvenient for use, as they

had to be charged at a central source and then car-

ried i" the exchange. They were replaced by sets

of batteries located at the different offices to operate

tne relays. These sets were small, containing from
hve to 20 cells, and delivering a current of 10 to

30 volts.

1 he introduction of the incandescent lamp pro-

duced a better signal than the falling vane or. shut-

ter of the drop signal, but required a larger battery

capacity. Accordingly, an additional set of cells of

a different voltage was introduced. Batteries of 2Vi

to 20 ampere-hours' capacity were then used for

the talking circuit at subscribers' stations, the bat-

teries being charged at the central office and carried

to the subscribers' instruments. This caused con-

siderable inconvenience and it was found that these

cells could be charged by current sent over the wire

from the central office. A 20-volt battery would
charge a four-volt set at a subscriber's station.

I his system gave good satisfaction and unequaled
transmission. Later the subscribers' talking circuits

were operated with a central-office battery, which
ueveloped into the present central-energy system.

The present battery used gives a voltage of 24 and
transmits current over the lines for the trunk and
subscribers' signaling and the talking circuits. The
storage battery allows but little cross-talk, while the

old Edison-Lalande cell permitted a good deal of it.

The early use of the storage battery involved the

use of a number of different voltages and also cur-

rent of both potentials. This necessarily increased

the complexity of the power plant. In early times

one dynamo was used to charge the portable sets

and later a separate generator was needed for each
. iien the batteries were located permanently in

the central office. Then with the various voltages,

such as 30, 60, 18 and four volts, that were often used,

there was an increased complexity and maintenance
of generating apparatus. With the introduction

of the central-energy system came a simplification

of the power plant and the conditions were adapted
to one battery voltage and a single charging unit.

With the increased use of the telephone came an
increased responsibility and the necessity for a re-

serve power. Some batteries now provide for a

reserve of six or seven days, the standard being two
days. In the Chicago Telephone company's sta-

tions it is usual to have a gas-engine unit for re-

serve power-plant capacity, the Edison service being

relied upon for the principal source of power. The
reason the gas engine is not used for the principal

power is the objection to the noise and dirt neces-

sitated by its use.

The speaker then took up the development of the

storage battery. One of the first batteries, used
was of the American type, consisting of a lead-tape

grid, with a lead-peroxide paste. Although this

cell had a large capacity for its weight, it did not

answer the purpose, as it deteriorated rapidly. Next
followed the Pumpelly battery, with a lead plate

sawed horizontally. When first put out this was a

pasted plate, but did not last well. A formed plate

was then adopted, and the speaker said that there

was not a better cell in use to-day. One of these

cells, after being used a year, had a greater capacity

than when new. His company is now using Pum-
pelly cells that were put in service six or seven

years ago. The next development brought out the

Chloride cell. This battery at first had a rapid de-

terioration and other difficulties, but it has been de-

veloped, until now the battery meets the require-

ments very nicely.

In the development •<( the separators used between
the plates, the early batteries employed soft-rubber
bands, which were followed by hard-rubber plates.

These caused short-circuits. Later an asbestos cloth

was used, which was inclined to rot and allow the

tormation of lead silicate. A birchwood plate per-

foratcd with one-inch holes and an asbestos cloth

were next used, to be followed by sheets of cellular

pasteboard and treated birchwood. In its last form
the separator consists of rubber or a fiat rod.

The first jars used were of rubber or glass, and
the plates rested on the bottom. This allowed the

active material to pile up and caused short-circuiting.

Glass or rubber were then placed

ilu- plates, an. I later 1 orrugations were used, but these

e much better, and the short-

circuiting was not remedied until the present method
id allowing

the active m Irop freely to the bottom was
adopted.

'I he electrolyte used at first had a specific gravity

3o to 1.200. from
1.200 to 1.300, but has fallen back in the pn
batteries to the original figure, which is 1.180 at

discharge and 1.200 at complete charge.
One difficulty found in the early cells was the rapid

evaporation of the electrolyte in the subscribers' bat-

teries. A paraffine wax was used as a seal, and
later a seal of paraffine oil one-fourth of an inch

in thickness. This latter form effects an climn.

of what is known as "spraying." if the

early forms air-tight batteries were used, but

soon ' they caused several cxplo
In its latest form the battery set is placed in a

ned wooden tank on an elaborate battery rack
or frame, the tank being ventilated to carry off the
gas and spray. No oil seal is used, as the ba
is under good control.

In its present form the storage battery has an ex-
ceedingly rapid deterioration. A short time ago the

lugs of the battery would corrode off, the positive

plate disintegrate, the buttons would drop off, a

growth would form on the positive plate and the

negative buttons would burst and fall out. These
hies resulted in a development which finally

brought out the Manchester plate. This plate is

a formed or Plante plate, and the buttons arc
formed of small strips of corrugated lead rolled

up spirally and forced by hydraulic pressure into

the holes in the plate. This plate has proved more
durable than the pasted plate.

Mr. Wray said the service of a storage battery on
telephone work was light. The discharge rate is

constant. The night load varies from 40 to 50 am-
peres and the day load is about 300 amperes. The
cells are charged at a normal rate just above the

discharge rate and the charging current is kept on
until the voltage gets up to 2.5 and the specific grav-
ity to 1.200. The batteries are operated under good
conditions and the potential seldom gets below two
volts. The charging is nearly ideal, but, neverthe-
less, the deterioration is greater than in any other
line of work. Some batteries are used in parallel

to give added capacity. There are two sets of 20
cells each. During the charging period the sets are
coupled in parallel, but they are discharged sep-
arately and alternately.

Some offices have a reserve battery capacity of
only four or five hours, and in that case the bat-

teries approach the conditions of those used for

railway and lighting work. Other batteries have a
reserve for a week. Conclusions had been made
that the battery would last longer and give better

service if it had a large ^reserve. A small reserve

is apt to make the plates buckle and cause the loss

of active material. Frequently batteries are over-

charged, but with no bad effects. Reliance is largely

placed upon the capacity of the generator, the bat-

tery being "floated" on the system. During the day
the generator voltage is kept a little higher than
the battery voltage and late in the afternoon the
voltage is brought up to normal and the plates are
ready for the night.

For transmission purposes, a very small ampere-
i.our capacity is necessary. A pure lead plate formed
in service gives a slow depreciation, but a formed
plate has a rapid depreciation. Mr. Wray then
spoke of some of the troubles experienced in the

maintenance of the later types of cells and concluded
his address by stating that he would like to have
the following questions answered in the discussion

:

1. What makes the deterioration so rapid in a

storage battery?

2. Will a battery give the best service when
worked through a complete cycle or by working it

only at the top of the curve?

3. Will a continued charge after a battery has
been fully charged have a bad effect ?

4. Why do low-charged cells give cross-talk?

Discussion.

In starling the discussion Professor P. B. Wood-
worth of the Lewis Institute stated that the original

Plante battery, consisting of two strips of lead

rolled up with insulation between, was a very good
battery and that the addition of more parts made a

poorer battery. The best battery was the one most
free of complications. He stated that Charles F.

Brush, with whom he was at that time associated,

developed a storage battery in 1885 which is

nearly the same as the battery of to-day. The Brush
battery had plates suspended high above the bot-

f the in", and had a lead-covered case and
rators.

F. S. llickok asked if the variation in voltage did

iffeel the telephone service and if an end-cell-

h arrangement, by giving a steadier 1

would not be an improvement.
Mr. Wray replied that his company had used end-

cell switches to increase the voltage of the battery.

bui she arrangement was unsatisfactory, as i;

re rapid deterioration in tin Is. The
telephone apparatus was designed so as to take care

of the variations in voltage. It was the company's
instant current, but he tl

was no reason why the charging could

at constant voltage.

idenl R F. Schuchardt stated that the charg-

ing at constant potential would undoubtedly take

too long. He «aid that the fact that the el

the statement that cell

rcliab

.

the 1-

lessor Woodworth said thrr

'lante cell was goo
a light cell with large

-

I cell had to be coi

running a telephone system
with no batteries, Mr.

I require a group of
tiscr of large caps

expensive and dangerous. Speak: -

gc batteries, he said that a plant
• volt batteries, charged in •

charged separately
next day. and never n

had lasted 3% ;

service, had lasted four
one of 50 ampcr

His company has now in

_re set that was installed three ye-

1

is good for two years more.

New York Electrical Society.

The opening meeting of the 1901-02

the New York Electrical society was held at

College of the City of New York on October 30th.
1 w enly-eighl new members were elected. I

Willcox ot the Edison Lamp Works, Harrison, X. J..

lectured on the "Manufacture and Use of the
crn Incandescent Lamp." Mr. Willcox r<

whole subject of lamp manufacture, indicating and
illustrating ihe progressive changes which have been
made in perfecting the lamp and in i

. the public. The various stages in the
duction of the lamp were elaborately illustl

slides, and the economic features of efficiency,

etc., were discussed. It was intended tl

Stieringer, consulting engineer
can Exposition, should supplement this lecture by
a brief address on the "Incandescent Lamp a

Pan-American Exposition," but, instead, at the re-

quest of several of the members. Mr. -

consented to give the society a whole t

in the season, his subject being the illumination ob-
tained at the exposition simply with the aid
incandescent lamp, with an outline of the pr:r
to be observed in the employment of light for :.-

effects.

Apparatus for the illustration of Mr. Wil
lecture was kindly loaned to the society by t'r

.

fany Glass and Decorating company. Waite & Bart-
lett Manufacturing company. Kny-Scheerer com-
pany, Wappler Electric Controller company. Gen-
eral Electric company. New York Edison company.
Manufacturing Electric Novelty company, E. B. Mey-
rowitz. National Electric Improvement company.
Mason Sign company, Columbia Electric Supply
company and the Electric Motor and Equipment
company. The beauty of the Tiffany lamps
revelation even to many to whom all ordinary' forms
of electrical illumination are familiar.

A report was read by the treasurer showing the
finances of the society to be in excellent condition.
The following-named members were elected:

Goodrich Cuniss. E. W. Caldwell. Arthur J. Weed.
Greenidge. W. H. Hill. 1' 5. G.

Rhodes. George A. Baker. William W. S.

Brown. Charles L. Eidlitz, Albert Ered E.
Poirier, Dr. William Benham Snow. C H. Holden.
Charles M. Priggen. Charles L. Wilcken. Dr. C H.
Tyndall. Edward R. Heiiig. Ralph A. Schoenberg.
A. .1. Sefton, Caleb H. Jack; - n. H.
W. York. George Fulton. Henry Stephenson. E J.
Kenny. C J. Marsh.
The secretary announced that tl

gramme, as proposed, included tiu named
sits:

Robert Lozicr on "Modern Methods
nd Tools Electrically."

Dr. F. A. C. Perrinc on "Long-distance
mission."

A. J. Wurts on "The Nernst Lamp."
Professor Dayton C. V
Visit to the new switchboard at

phone exchange.
Dr. Kcnnclly on 'Then. Bat-

," and K \

Battery."
-

the Pan-Americ
he new E.'

paper to be subs
T. t"

^

can Electrical Indu
vl Haskins on "Electric M

ngine at a p

) Electric K
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DEVELOPMENT OF THE TELEPHONE FIELD.
Ohio Telephone Notes. been organized to build a rural line from Marshfield Comparative Merits of Telegraphy and

The American Telephone Mutual Fire association
to Nasonville Wis. Telephony for Railroad Service.

. . , , 1 , I j , ik ilie injunction secured by the Rocky Mountain
of loledo has been incorporated, 10 dp business Bd, ielepllone company to restrain the city of Red A paper on "Telegraphy" was read by D. Me-
an the assessment plan, ine purpose of the asso- Lods^ M from arresti the company

'

s men Nicol at the September meeting of the Northwest
ciation is stated in the following words: 10 en- was dlssolved at the hearing . The court held that Railway Club, in which some reasons were given
able members to insure each other against loss by

[he inj unction was not lhe proper remedy. The why the Mor se telegraph is preferable for railroad
tire, cyclone wind storms and electric currents on

shouId have lied t0 the co„nC il for ;n_ work instead of the telephone in the United States
telephone buildings, exchanges plants and telephone

structions as t0 how t0 erect its po ies and wires.
and why it promises to continue so.

property of every description by which those enter-
, n case ^ d refused, the company could then ihe telephone has been in constant use for 25

ing therein shall agree to be assessed specifically
j for a raandamus t0 el the cit t0 allow years, but has been little used by the railroads, ex-

for incidental purposes and for the payment ot
the poles to be set and to indicate where they should cept at terminals. This is due partly to the fact

losses which occur to its members. lhe mcorpo-
be erected The city immediately ordered the com- "'<* a" business sent by telegraph necessarily goes

rators are Ed. L. Barber, James Brailey, Jr., ir. iv.
to remove such poles as were set and to fill

on record. but more perhaps because a railroad offi-

Hogiie, James E. Brai ey, 1. G. Millard, frank W.
the ho , es After waiting s6 ho urs, the ci[ marshal cer can send 10 telegrams in much less time than he

Wachter, 1. E. Parkhurst, E. F. Seavolt, b. t.
had thg wor)< done

° ° '
can hold 10 different conversations. Again, a wire

Graves and W. S. Daly. They are Independents. The 0ttumwa Telephone company will erect a will transmit 400 messages a day more by telegraph
lhe Northwestern leephone company of Defiance

three-story building in Ottumwa, Iowa, for a central- than by telephone. Superintendents and telegraph
has hied notice with the secretary ot state ot an

exc ilar,o-e building superintendents continue very cautious about using
increase of capital stock from $50,000 to $0o,ooo. The "pacific States Telephone company has com- the telephone for train orders. On roads of heavy
H. P. Tenzer is the president, and K. V. Haymaker,

p|eted a long_distance line between Pehastin and i

raffi
,

c
,
and hlSh sPeed the tram dispatcher must

secretary. Cle-Elum, Wash. It gives the company two coast be able t0 communicate quickly with any and every
ine Jackson County Home Telephone company

Unes and at , shortens the distance between Ta- station and he needs a trained person at each sta-
of Jackson has increased its capital stock from $10,- coma and Seatt , e The c0 has als0 completed tion Therefore the telephone would be about as
000 to $75,000. Ira A Strenberger is president of

a direct connection {rom Spokane to Tacoma and c
?
stIy as the telegraph, lhe equipment of a tele-

this company and M. D. Jones is the secretary.
beattle The Hne ]s of co ex Qver the

phone line costs much more than that of a telegraph
lhe Flat Kock Telephone company of Flat Rock mountains where a ve .heavy iron wire is used, as

hn
,f- A , ,Seneca County, has been incorporated, with a capital

being safer from breakages ine aiitomatic and printing telegraphs have not

y,
0ck

r.°
f

,

?5i° '

,

t0 hm
}\u

lme
'

fr
?
m Bellev

Ji
e

J? The Western Electric Telephone company has re- £* made ^\
improvement on the Morse. The

Hat Rock, Franks and Weaver s Corners. C. C. moved ;ts neadquarters from Britt, Iowa, to Mason Wheatstone automatic appears to be losing ground,
Ptund and others are the incorporators G The company has grown from a small begin-

eve" m England, lhe advent of the typewriter has
It is stated that the Marion County 1 elephone nm

J
a in a sho]?t time t0

°
a system 0I about c -00 enabled the Morse telegraph to deliver messages in

company, which was granted a franchise in Marion mii|s f toll lines
as §ood shape as automatic telegraphs, with less com-

a few days ago, will at once proceed to build 3. plant An automatic telephone exchange will be installed Plated and less expensive apparatus. Wireless
Cincinnati has been one of the most difficult

at Pi erce, Neb., which will use the Clark automatic t^Sraphy has made progress, but its sphere is

propositions the Independents nave had to meet. switchboard limited because the speed of transmission is very
But they are working quietly and expect to have The Interstate Telephone company has been in-

s
,

low
; f a11 ev™ts

'
its ^Id will not conflict with

a franchise in the Queen City before long. This
orated with business headquarters at Spokane. that of the ordinary elegraph.

is an important strategical point, and it has been Wash The company is building a line in Kootena,
I

:

he Morse being still at the head the telegraph
well guarded by the Bell interests Co Idaho , from St. Marys south, and exoects

engineer should aim to perfect it The greatest ob-
The local telephone companies about Bellaire will

tQ haye lt cornpieted t0 Harrison, 75 miles, by spring.
f,

acles l° Perfec| service with lines on poles are
connect their lines in order to give that section of The new owner of the , ocal exchange at Cherokee.

the
„
weather conditions. The remedy for this is to

the country a thorough service.
• Towa , has ordered a quantity of new material and P"t the wires underground, and this would seem

From the last report it is shown that the Federal
; preparing to rebuild the local exchange without

t0
,

be th
,

e
,

next Sreat improvement to be expected.
Telephone company s properties added 1 200 con- ^ '

There a, be a new switchboard
=
f 200 con .

the problem is receiving serious attention in Eng-
tracts during the month of October, which is equal

nectf I-20o fcet of cable , and other raater ia l s .

land
:
and an underground cable has lately been

to about $33,000 annually to the revenue. The R H Stewart of West Superior. Wis., seeks a
pu mt0 "se between London and Birmingham, 117

Lmted States Telephone company made a gain of franchise for an Independent telephone system at
mi,es

-
,
T

,

h,s
,

cab
f
!
e contains 76 insulated copper wires

30 per cent, over September.
Butte Mont sheath, which is enclosed in cast-iron

The Central Union Telephone company is build- The strike of the linemen f the Zenith Telephone ?
r
°cket P>

P

in&

.

made in sections of 450 feet each,

mg an underground system at East Liverpool company at Duluth has been ended by the return
T^J^1 'e

J^Jf
dJ^J^,A ?$ A

surface

Home Telephone stock at Toledo is commanding
f ^ yM men who went out on Jun^ th The

Putt ng wires underground would do away with

a good sale among the local people^ In one week men struck for an eight-hour day and no reduction * jreat amount of costly damage every year. Un-
ion persons subscribed for blocks of stock ranging

f The matt
B
er was set[tled on the basis

d
,^,

gr0™d ?°\dl-" t
-

S J* "^ hav" *
,

Sm?° h
'^'"lin size from $5,000 to $20,000.

f
=•

•

f
. • , . .

t d
and water-tight joints. The material of the conduit

The Citizens' Telephone and Message company of ?|rr
°" ' g nine-hour day and 25 cents a^clay must bg a non.conductori non-inflammable and not

Fostoria has made arrangements to put in four ad- -= == subject to contraction or expansion. In Europe the

ditional long-distance lines. At the last meeting of Extensive Farmers' Exchange in Ohio practice in this art is better than in this country.

the board of directors a dividend of five per cent. ~_ p vpars a „„ , w far ,r, Pr o i n f |1P vi,-in,>v
Cables are laid in trenches, not drawn in. The in-

was declared on the common stock. O. M. C. f w V? ff» ff M^I r™l nSn ™ % snlation 1S compressed paper, with which the con-
°f. West Jefferson, Mad son County, Ohio, put in ductor a]ways remains in the center of the cable.
private telephones in their residences connecting

Telephone News from the Northwest. them with the homes of their neighbors. The inno-

„, _. . , t , , c n/r ,
vation grew until there were about 700 telephones TF1 rdijowp- mpmThe Citizens Telephone company of Mankato,
with,n a radius of 20 miles of the town. Desiring

Th-LtPHONb MEN.
Minn, has completed connections with the 1 win t0 have a centrai exchange, the farmers some time W. C. Hodder, right-of-way agent for the North-
Uties over the lines 01 the United telephone and ag0 organized a mutual company, to have head- western Telephone Exchange company in Minneap-
1 elegraph company. quarters at West Jefferson. From that grew the olis, recently died suddenly of heart failure.
ine iNorthwestern 1 elephone Exchange company

desire for long _d istance service, and a few days ago n T , T „ ,-

is making an active canvass ot Ked Wing, Minn, arrangements were completed ; with the Central Senator Joseph J. McMaken has resigned as man-
tor residence connections, in order to head off the Union Telephone company to connect up the ex- ager of the Bell interests at Hamilton, Ohio, and
threatened Independent exchange there. change with the long-distance wires There was no has been succeeded by Robert Barr of Cincinnati,

the Northwestern Telephone Exchange company
part jcular financial deal, but the new arrangement Ohio.

aPoh? The
5

coXanv has' in

lt

±e
L
°p
U
a

n
s

C

t ' p^ursued^a
wil1 be ° f great ad™nta?e

.
bo

,

th t0 the company and E
.
H . Whistler has been transferred from the Ash-

ohs. ine company Has m the past pursued a tarmers, in the reciprocal connections thus ob-
iand (Wis) office of the Wisconsin Telephone com-

)licy of indifference to the council and the latter
tained Th '

rate for sĥ r t-distance service reached pa
"

y o Appleton Wis T F Kee e of K! nelaiXresponded by various actions, finally ordering that b , ocal lines out of Columbus has been placed at W;J i^s been placed at Ashland
Kmne 'ande ''

no work be permitted by the company without a I0 cents _ A new sw i tchboard and metallic lines will
'

.
,

,. ',
, „ . ^ ,

permit irom the council, the company has now
be t jn at the farmers' exchange as soon as pos- At, a meeting of the directors of the Erie Tele-

presented an outline of repair and improvement
s ible so that improved service may be had. So far phone and Telegraph company, recently held, Tames

work projected and asked permission to proceed telephone service has cost the farmers less than $5 T- Morse of New York was elected a director to

with it. The permission was granted. ear succeed Henry R. Wilson, resigned.

lhe Northwestern Telephone Exchange company =
J. T. Avery, who has had charge of the Bayfield

is making some extensive improvements to its long- Bel| Telephone Output. (Wis.) office of the Wisconsin Telephone company,

rom
n
St Pan?' thfoueh WmoSa and La Crosse to The American Telephone and Telegraph company has been promoted to the office at Eat, Claire. Wis,

and La Crosse, to ^^ a ^ ^^ ^ increased olUput of instru _ j oh]1 Hanson of New London, Wis, succeeds him.
'

The Wood County Telephone company of Grand "lents in the month ended October 20th. The net ad- L]ysle Buffington of Ironton, Ohio, has been
Rapids, Wis, has scored a great success in its co- d'ti°n to telephones in icensees hands under renal

ch 0Sen manager of the Huntington Mutual Tele-

operative exchange. The company has just pur- f°r that period was no less than 72,281, or twice the phone excnangP) Huntington, W. Va, in place of

chased a 400-drop switchboard, which can be en- ga '.
n of the same month last year, and more than H E Matthews who bas been very ill for some

Iarged to 1,000 connections. The company has twice the average net output of the 10 months pre-
||1|K ,

bought a large number of new poles and copper ceding this year. Compared with a year ago, the _______
allic cables to furnish room on all main leads. company has 480,714 more telephones in use an in- COMPANIES

n this change has been completed the exchange crease of 25 per cent. The gross output of instru- N_W OUIVIKAN
1
bb.

ments for the month. 95.655, also makes a new high _
he ^^ c Telephone company has been

estcrn Telephone company has been record. Comparative figures follow.
incorporated at Morris, Minn, with a capital stock

incorporated in Sioux City, Iowa, with a capital Monih ended October 201!,: ^
(){ $10000

of $100,000. lhe company has applied for a Grossootnut 95^655 67,108 50,861 33,630 ,,,, ... . „ , . , ... , .

local franchise and will seek to do a toll business Returned. 23,374 10,737 >8.o,4 11,823 lhe Iiuhanola 1 elephone and 1 elegraph company

A. B. Beall is given as president and C. L. ~— —~r ~~T —-jT lias been chartered at Sherman, 1 exas, to construct

They represent outside capital, D?«mtaK«wo'b«_r_.f
34 and maintain telephone and telegraph offices ,n sev-

which they will not divulge. iput 703.21" 524.362 539.598 278,363 eral counties.

e Kandiyohi County Telephone company of Returned j^,m_ 220,698 jfe^ j«o_
Thc Wyorning and Cattaraugus Telephone com-

an, seeks admission to Atwater, Minn. Netoutpoi 412,067 303.664 376,327 158.281 pany has been incorporated al Arcade, N. Y., with a

n Telephone company of Atwater was Total oautandfnic..-. ..'*:*: i.mi.t''i 1,501.577 1,077,402 capital slock of $10,000. Theodore Hayden anil

excluded from Willmar through the influcno others are the incorporators.
friends of thc former, it is probable that retaliation It is reported that Charles W. Morse, who re-

ccntly acquired control of thc Telephone, Telegraph J he Fanners 1
elephone company of Steuben

The Antigo Telephone company of Antigo, \: li company, has purchased the Cumberland County, Ind., was incorporated on November 1st.

,f incorporation, /'w, Valley Tclcpl company of Pennsylvania. This I he capital is placed at $1,500, I he company pur-

capital stock. ', organized with a capital of poses to build and operate a telephone system

The Farmers' Alliance ' ny has $10,000,000. throughout Steuben County.
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Larue Switchboard in Cortlandt Street
Exchange.

The Cortlandt street exchange of the New York
Telephone company was "cut-over"" from the mag-
neto to the new common lottery system on Saturday
night, November 2d. A total of about 9,300 sub-

scribers' lines were transferred in two hours. The
newly installed switchboard is said to be the larg<

in the United States. It is 250 feet long and is

shaped like a horseshoe. During weekdays 246 op-

erators are required to attend to the wants of the

0,300 subscribers whose lines terminate in Ibis ex

change. The board is provided with 1,000 inc.01

and 840 outgoing trunk lines. Adjoining the switch-

board room are a handsomely appointed parlor and
reading room, a locker room for the street clothes

of the operators, a dining room and a hospital. The
New York Teh-phone company began putting in the

new system in its various exchanges in 1898 and
the Cortlandt street exchange was the last to give

up the old "drop" system. The installation of the

new system at Cortlandt was the occasion of a

reception, about 300 guests being present to watch

the transfer.

Street-railway Telephones in Glasgow.

The Glasgow (Scotland) corporation is installing

a complete system of telephones for its electric street

railways which will be entirely distinct from the

public telephone service. By means of this system

it will be possible to secure connection with any

railway official from street pillars, section boxes,

sub-stations, depots and power stations, where the

telephones will be installed. A 100-line switchboard

will be installed in the main office, with lines to the

Pinkston power station, five sub-stations. 14 depots

and all the official residences of the railway staff.

A 12-line switchboard will be installed at the Pink-

ston power station and will have lines to the five

sub-stations and the official residences. A plug box

will be placed on every line-section post, of which

there are 142. These plug boxes will connect with

the nearest sub-station. Workmen are provided with

pocket telephones to be used with the plug boxes.

Oshkosh Prefers Two Companies.

A correspondent of the Western Electrician writes

that Oshkosh, Wis., has had experience with two
systems of telephones covering the city, and also

with the conditions after the Independent company

had been absorbed by the Bell interests. A recent

move to secure a franchise for another Independent

system in Oshkosh has been made and the local press

indorses it and refers to the better service which

existed during the days of competing exchanges.

EXTENSIONS AND IMPROVEMENTS.
The Burton (Ohio) Telephone company is re-

building many of its lines, putting up new wire

and eliminating, as much as possible, the party lines.

The Independent Telephone company of Seattle,

Wash., has been granted a permit, after consider-

able wrangling, to lay about 21
/? miles of conduit

in that city.

The Rocky Mountain Bell Telephone company of

Salt Lake City will put in an exchange at Rexburg,
Idaho. About 30 business men have signified their

intentions of using the telephones.

The Consolidated Telephone company of Elkins,

W. Va., has purchased the Woodford telephone lines

which are operated in Barbour, Tucker and Ran-
dolph counties. The company now has 3,000 sub-

scribers, the new purchase adding 500.

It is stated that the city of Richmond, Va., will

have to expend about $30,000 in placing its wires
in conduits. It seems that this point was over-

looked when the city granted a franchise to the Bell

company* providing that the city wire should go in

the city's conduits.

The Lamar (Colo.) Electric company has just in-

stalled one of the Eureka Electric company's switch-

boards. Fred E. Cooper, who installed the new
apparatus, says that the installation was made in

record time. The company wired the Eureka com-
pany to ship the board by express, and the third day

after that the board was in operation.

The Rocky Mountain Bell Telephone company
has been making extensive changes in Ogden. New
100-wirc cables have been strung and a large amount
of conduit laid; a new switchboard has been placed

in position ami two inure operators have been added
to the force. The reduced rates which the company
has introduced in Ogden lias made the above work
necessary, as a great number of residential telephones

have been put in.

The Southern New England telephone company,
which hits decided i" increase its capital stock Fr m
$2,760,000 to $2,950,000, has perfected plans i"i ex

tensive improvement of its service in Connecticut. Il

will build a new ami direel trunk line between 1 Tim 1

ford and New London, a distance of 50 miles, and 12

additional wires will be strung between Hartford and
New- Haven. The company expects to double its

toll-line facilities within a year and will creel new
buildings in Pomfrct, Putnam, Simsbury, Enfield

ar.l Derby.

GENERAL TELEPHONE NEWS.
'the Connersvillc Telephone company has increased

tal from $25,000 to $50,000.

Benjamin J. Baskcrvillc and othei have incor-

tvlanhattan I clcpl ny at Man-
hattan, Ilk, with a capital stock of $2400.

the Statcsville (N. C.) Telephone company
been cl'.artered, with a capital of $10,000. Mrs. Bur-

.. C, is the principal stockholder.

The telephone companies of Tennessee arc com-
ing forward with the money for the payment of their

privilege taxes. The Cumberland Telephone com-
pany reports privilege taxes amounting to $4400.

The special nam which was used by President

Cassatt and 225 Pennsylvania railroad officials on

their recent annual tour of inspection was
with a complete telephone system, so that the olli-

cials could communicate with each other without
passing out of their cars.

1 he Chicago City Council has passed an order
providing that the city electrician should obtain _ in-

formation as to the telephone service, the prices

enarged and the municipal control, if any, over
service and prices in other cities. It is said that

this information is needed as a guide in obtaining
lor citizens of Chicago adequate telephone service

at reasonable rales.

The October number of the directory of the Chi-
cago Telephone company has been distributed. Un-
uer a new arrangement the directory is issued in

two parts or separate books. One contains the reg-

ular alphabetical list of subscribers and in the other
s tound a classified list of subscribers according
to their respective lines of business. The names
are now arranged two columns to the page, instead

of one, as formerly.

An unusual attempt at murder is said to have been
made recently at Mascara, France. The wire run-
ning to a factory telephone had been cut and con-
nected to a 10,000-volt lighting circuit. When the
director of the factory went to the telephone and
picked up the receiver he was knocked senseless

to the floor. It is stated that the full force of the
current was not received as the telephone apparatus
had been partly destroyed.

A telephone company having reasonable grounds
to apprehend that lightning will be conducted over
its wires into a house where it maintains an instru-

ment under contract with a subscriber and there do
injury to persons or property is held, in Griffith

against New England Telegraph and Telephone
company, to be chargeable with the duty to exercise
due care in selecting, placing, and maintaining, in

connection with its wires and instruments, such
known and approved appliances as are reasonably
necessary to guard against such accidents.

MANUFACTURERS AND DEALERS.
The Electric Appliance company of Chicago

"points with pride" to its No. 2^ cabinet-type wall
telephone. This instrument is made in several styles

that are described in a circular the company is now
sending out to the trade.

A set of comprehensive and useful bulletins is

being issued by the Kellogg Switchboard and Sup-
ply company of Chicago. Bulletin No. 4, recently

published, is devoted to small switchboards for cen-
lralJbattery operation, illustrations being shown of

two types of boards, line jacks, lamp jacks, relays,

swiichhooks and instruments. In bulletin No. 5
is given descriptive data and illustrations of the
company's transmitters and receivers. No. 6, which
is the largest bulletin yet issued, having 24 pages
and bound in an attractive cover, is entitled "How
to Construct Rural Telephone Lines," and is filled

with a great deal of valuable information. The ad-
vantages of a farmers' telephone system are ex-
plained and suggestions are given for organizing a
farmers' club. The essential parts of series and
bridging apparatus with ground and metallic con-
nections are described and illustrated by diagrams,
and several illustrated pages arc devoted to tele-

phone' line construction. Other chapters treat of the

location of troubles and the proper use of a tele-

phone and the last page gives tables of estimated
cost of one mile of best telephone line construction.
The bulletins are live by 7!- inches 111 size and have
lii eii carefully prepared.

Electric Railway System for Kentucky.
An important electric-traction system for the blue-

grass region of Kentucky is being planned by a
number of Detroit (Mich.) promoters and capital-

ists. ex-Senator George B. I 'avis being the principal

projector. The plan proposed is to establish .

tern of electric railways which will radiate from
Lexington like spokes from the hub of a wheel.
(hie line will run to Paris; another to Georgetown,
a third to Versailles and Frankfort, and others will

reach Richmond, v and Nicholasville. It

1. proposed also to use the power plants of the rail-

ways to supply electric lights for the different '

Mr Davis declares that all necessary franchises
have already been obtained ["he company will have

: capitalization of about $7,000,000.

Proposed American Electrochemical
Society.

A meeting was held on November tit at the r<

of the Engineers' Club in Philadelphia 10 <;

the qui

as the American Chemical society .:

American Institute of Electrical Engineers. Some
20 or 30 from different parts of the

States who were thought to be interested in the

subject of electrochemistry had been asked to be
.'. or to exp:

the communications received the n ccially

from the electrochemical industri

of the formation of such a society. The mi
thought the time had not come yet for such
ciety ; that the American Chemical Society and the

American Institute of Electrical Engineers filled

tne needs; that there were already a numbc
other societies at which paper ibjcct could
be read, and so on.

Those present included represents

York city, from the Cornell, Lehigh and Johns Hop-
kins universities, from the American Chemical So-
ciety, the American Institute of Electrical Eng.
the Franklin Institute, etc. Professor J. W. Rich-

ards, vice-president of the American Chcmi;
ciety, acted as chairman, and Carl Hcring, past-

president of the American Institute of Electrical

Engineers, acted as secretary'- All those pr

were heartily in favor of the plan; the only

doubt expressed was whether a sufficient number
of members could be obtained to make such a society

a success. A committee was appointed, with Dr.
Charles A. Doremus of the College of the C
New York as chairman, to canvass for members,
and, if 75 or over pledge themselves to join the so-

ciety will be formed. In that case certain committees
which were appointed will arrange for holding a

formal meeting at which the society will be foundcQ
and papers read and discussed. Anyone desiring to

become a member is asked to communicate with Dr.

Doremus at the above address.

It was furthermore decided to be the expr

ot those present that the name of the organization
should be the American Electrochemical society;

that the dues should not exceed $5 a year, and thai

at first only a few meetings of a few days each
should be held in each year, and that they be held

in different cities, as the society is to be a national

one.

The fact that papers on the subject

chemistry are now scattered over a half do;
more existing national societies was thought to be

111 itself a very good reason for bringing them all

together into one, where they could then be properly

discussed, which is not now the case. Attention was
also called to the fact that the annual electrochemical

products of this country' already amount in value to

nearly $100,000,000, which is far greater than of all

the other countries combined. Germany, which
comes next, with $14,000,000, has a flourishing

trochemical society with about 40 members in the

I nited States. The bringing together of those en-

gaged in the scientific and in industrial ph..r

electrochemistry was thought to be of great

Admiral O'Neil on Submarine B^ats.

In his annual report to the secrc 1 navy
Admiral O Neil, cinet 01 the naval bureau e

;

nance, has this to say of submarine boats : " 1 he
question of submarine boats seems to have occupied
public attention to a considerable degree abr^..
pecially 111 France, but their utility has yet to be
proven. As scarecrows they will, without d

proven useful for a tune at least. It is but ..

tune ago that the very name of torpedo-boat
troyers was sufficient to produce nei

but that has worn off to a larg>

destroyer is now relegate!

auxiliary. The bureau believes tliat undue pi

nence is being given to submarines from a naval
standpoint. It they have any value it will be as an
adjunct to the system of coast defenses; the;

not take the place of naval vi

ider a less number necessary. Unfortui
certain advocates of submarines try to show that
the submarine boat is now the one at;

thing needed: that it is useless to build batik
ni their point 01" view, they car. be

destroyed by submarines, apparently 1.

fact that naval battles for supremacy will be fought
on the ocean far beyond the range of submarine or
other torpedo boats, and that naval pres:

in the possession of a lice;

vessels of the highest type, and 1 of a

number of small torpedo boats. This country
possess a great number of si:

ing anything to its prestige as a naval
far as the bureau is aware, in new d

have taken place within the past 3

inspire a conviction that submarine boats h.v.

pissed beyond (he experimental .
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Electrical Oscillations of High Fre-
quency. 1

By .aethur V. Abbott, C. E., M. W. S. E.

Part I.

The lightning's flash and succeeding peal of thun-

der were probably among the earliest of namral
phenomena to attract the attention of primitive men,

yet systematic electricity is the youngest of all the

sciences. Its very name is derived from the Greek
appellation for amber, as the electrical properties of

this fossil gum were described by Thales half a

dozen centuries before Christ; yet it is only within

the last half century that electricitv can claim the

slightest scientific pretensions, and prior to that very

recent date there was not, apparently, the slightest

probability that it would ever, in the least degree,

contribute to civilization. To-day the capital in-

vested in electrical enterprises is counted by billions.

By the telegraph and telephone all nations of the

world are linked together; we have harnessed the

lightning and made it draw our burdens ; we have

captured its flashes and it illuminates millions of

lamps.
This evening I have the pleasant but difficult task

of presenting to you some idea of modern belief as

to the nature of electricity, but in this attempt I

shall be severely handicapped, partly owing to the

limited time at command, partly by the restrictions

of crude and imperfect apparatus, for that which is

before you is homemade, having been constructed

by my triend and assistant, Mr. Jidson, and myself,

but chiefly by my own imperfect knowledge of the

subject. Possibly, nay proDably, I shall weary you
by presenting experiments that may seem to all,

and will certainly appear to those who are elec-

tricians, very trite and commonplace; but my de-

fense for this course lies in the benefit I have al-

ways derived, when studying any subject, in the

clearness of view that is gained by systematic re-

views of that which has preceded.

In the last analysis of which the human brain is

now capable, the universe is found to consist of

two entities—matter and energy—and all of the

phenomena which we observe, from the gyrations 01

the animalcule, that finds a world in the tiniest drop
of water, to the rush of planetary systems through
immeasurable space, may, so far as it is now possi-

ble to ascertain, be referred to the mutual actions

and reactions of these two fundamental conceptions.

Could we, therefore, completely cognize them, we
should have traveled certainly a long way toward
the ultimate boundary of useful knowledge.
We at present describe matter as that which can

move and energy as that which can set matter in

motion. These definitions are disappointing, as they

are so mutually correlative that we know nothing
absolutely about either, but only recognize each in

terms of the other, and it is in the light of these

two definitions of matter and motion that I wish
to speak to you about electricity this evening.

Consider the very familiar example of the pendu-
lum. It consists of a weight suspended by a rod
from a point of support. If a force be applied to

the bob, such as a push from the hand, the pendu-
lum commences to swing back and forth with ever

decreasing oscillations until it finally comes to rest

in its original position. To set the pendulum swing-
ing requires the propelling hand to expend a certain

amount of force, and if, after oscillation is in-

itiated, a second hand be interposed to arrest the

motion, a blow more or less violent is received.

Suppose there are two pendulums, one of which has

a much larger bob suspended by a longer and stiffer

rod. We know, by experience, that the larger one

will require a harder push to set it in motion, it will

swing longer before coming to a rest and will inflict

a much severer blow if violently interrupted.

The pendulum experiment draws attention to that

very familiar property of matter called inertia. In

daily experience we see that it requires the applica-

tion of force to set bodies in motion, and that the

amount of motion produced, or momentum, is pro-

portional to the intensity of the force, the length of

time it acts, and the magnitude or mass of the body
acted upon. By the blow which the swinging bob
delivers to the arresting hand we are taught that

the moving body has collected and stored up energy
from the force that set it in motion, and that it is

at any time ready to deliver up this energy when
the motion is interfered with. By careful measure-
ment it may be shown that the amount of energy
thus regained is exactly proportional to that origi-

nally impressed, so that nothing is lost.

Examine now more closely the c< of the

pendulum during each oscillation. When the bob is

in the center of the arc through which it travels it

lently moving most swiftly and would deliver

rig hand the hardest blow. As it grad-

ually rises toward the end of its path the rr

lower, until at the end of the

swing of an instant before

starting on its return journey. At this point the

'ild not inflict any blow, for it is motionless
until it again move rd. Thus, during each

•A in the bob changes its

the arc. where the motion is

II kinetic—that is. able
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to act upon another body; but as the bob rises to-

ward the end of its arc this kinetic energy is ex-
pended in lifting the weight of the bob against the
gravitation of the earth, until at the end of the
swing all the kinetic energy is gone. As the energy
has been expended in raising the weight of the
bob, it is now said to be potential energy, for if

the bob be allowed to fall, it will again reappear in
a condition to do work upon another body. Thus,
during each complete vibration from one side of its

arc to the other and back again, the energy stored
in the bob changes its form twice, from potential
to kinetic and from kinetic back to potential. In
Longfellow's "Old Clock Upon the Stairs" you
will remember that

Somewhat back from the village street
Stands the old-fashioned country seat.
Across its antique portico
Tall poplar trees their shadows throw,
And from its station in the hall
An ancient time-piece says to all

"Forever—never—never—forever."

But scientifically the old clock should have ticked
"Potential—kinetic—kinetic—potential."

If it be true that careful measurement shows that
all the energy delivered to the pendulum to set it in
motion is recoverable, then why does it not con-
tinue to swing forever? Why does it finally come
to rest? We believe that energy is as indestructible
as matter. What, therefore, finally becomes of the
force that was originally impressed upon the bob?
As the weight with its suspending rod moves to
and fro, it must push aside the air particles to
make room for itself, so that every swing a portion
of the original energy is dissipated to overcome air
resistance. It is also impossible to devise any form
of support that shall be absolutely frictionless, and
another part of the energy is thus consumed in this
manner. In order to reduce such losses to the
minimum, it is now customary to suspend the pendu-
lum by means of a thin,

flexible strip of metal on a
spring. In this case there
is no friction, in the ordi-
nary sense of the word, but
a certain amount of the im-
pressed energy is used in

bending the particles of the
spring; but, like the change
from kinetic energy to po-
tential energy, this portion
is stored and restored dur-
ing each oscillation. There-
fore, in the case of the
pendulum we must con-
sider four quantities:
First, a certain amount
of force at command
to. set the pendulum
swinging ; second, the
weight or inertia of the

bob; third, the elasticity

of the suspending spring;
fourth, the resistance of
the air through which the
mechanism moves. So, if

a given definite amount of

force is expended in start-

ing a penaulum, it will be found at any instant

of time afterwards that the energy dissipated
in friction, plus that stored in the pendulum, is

exactly equal to the original quantity, and that at

any point during each swing the stored energy may
be divided into three parts: First, the kinetic en-
ergy, due to the speed and the mass of the swinging
weight ; second, the potential energy, due to the

mass and position of the bob above its lowest point;

and, third, the energy used in bending the support-
ing spring, which is proportional to its coefficient

of elasticity.

When the bob is at the center and the speed at

maximum, the spring is straight, hence all the en-
ergy is kinetic. When the bob is at its highest
point, all of the energy is potential and divided be-

tween that used to ra'ise the weight of the pendu-
lum against gravity and that expended in bending
the supporting spring. Finally, when the pendulum
has come to rest, all of the impressed energy has
been dissipated in overcoming the resistance of the

air.

I have developed the theory of the pendulum at

length because, in dealing with electricity, we find

conditions that seem to be exactly similar, and a

vivid, mental picture of a mechanical analogy will

enable one to realize with greater clearness the more
obscure electrical phenomenon.

In every electrical circuit four quantities claim at-

tention

:

First—There is a certain amount of force in the

form of electricity.

Second—In transporting this electricity from place

to place, resistance is encountered, which, like the

opposition of the air to the swinging bob, dissi-

i certain amount of the original force.

Third—When electricity is moved from point to

•i definite, although very short, time is needed
to accomplish the transfer. We know it takes time

art the pendulum, and term this delay inertia,

an electrical circuit the time required to pro-

uuee an electrical effect makes us think of inertia

ongly that this property has been called elec-

trical inertia, although now it is usually termed in-

ductance. Indcci rong is the resemblance that

many scicnli t . have maintained that, for this rca-

clectricity, must be a substance, or some form
of matter.

Fourth—Every electrical circuit behaves as if it

could hold a definite quantity of electricity, and,
moreover, the greater the electrical pressure the
more electricity can be squeezed in, or the circuit
behaves as if it were electrically elastic. This prop-
erty is called capacity.

Now at every moment after a definite amount of
electrical force has been impressed upon a circuit,
it is found that the quantity of energy dissipated
as heat, plus that stored in the magnetic field around
the circuit, plus that stored by the capacity of the
circuit, is exactly equal to the original quantity, and
that if the electrical pressure be removed, the mag-
netic field and the capacity give up and restore the
energy they have absorbed. Thus an electrical cir-

cuit is analogous in all points to the mechanical
illustration of the pendulum.

I will now try to illustrate these facts by some
experiments.
Here is a piece of fine iron wire about a yard long,

supported upon two stands so as to hang freely in
the air. At one end there is a coil of heavy copper
wire having about 200 turns. By means of a switch
Mr. Edson can connect the wire with the Edison
mains. As he does so the wire glows red hot. To
the passage of the electricity the wire has offered
so great a resistance that the electrical energy is

changed into heat and causes the wire to become
incandescent. This is precisely similar to the ac-
tion of the pendulum, for with delicate instruments
it could be shown that the resistance offered by the
air has resulted in a slight heating, both of the
surrounding atmosphere and of the matter forming
the mechanism of the pendulum.
Now for the steady electrical pressure of the

Edison mains I will substitute an alternating cur-
rent, or one which fluctuates rapidly from a positive
to a negative value. Notice that, although in both
cases the electrical pressure is the same, the wire

EXPERIMENTAL APPARATUS USED IN MR. ABBOTTS LECTURE.

no longer glows but remains black. I will now
place a piece of wire across the ends of the copper
coil; immediately the wire glows red hot. Why is

this ? It will immediately occur to you that by
means of the piece of wire I have short-circuited
the copper coil and removed its influence from the
circuit. True. And now I will repeat the experi-
ment of short-circuiting the coil with the Edison
current. You see that no perceptible effect is pro-
duced. Evidently it is not merely the presence of
the coil that has prevented the wire from becom-
ing incandescent. You will remember that I stated
that electricity behaved as if it had inertia, requir-
ing a certain time to assert its presence in a cir-

cuit. If, therefore, the electrical impulses recur
with great rapidity, the inertia of the circuit may
be so great as to prevent electricity from manifest-
ing itself.

Suppose we had a pendulum with a large and
heavy weight. A succession of light alternating
blows might be unable to set it swinging, while a

steady push, no greater than the sum of the taps,

could accomplish the desired result.

Again, suppose we take off the large weight and
substitute a small one, then a slight tap may set it

in motion. This is exactly the case with the coil

of wire. The Edison current gives a steady push,
while the alternating one is a succession of taps re-

peated at the rate of 133 per second. With the coil

attached to the wire, the steady push of the Edison
current can manifest itself by causing the wire
to glow, while the alternating current is not able to

produce this effect. If I cut out the coil, which
corresponds to changing the heavy bob for a light

one, or to decreasing the inertia, then the rapid
alternating impulses can produce the same effect as
the steady application of the Edison current. Elec-
tricians term this property impedance from the very
self-evident property of the coil to impede or re-

strain the passage of electricity.

We must ascertain, if possible, the cause of this

impedance. We are all familiar with the peculiar
state that iron sometimes assumes, by which it is

enabled to attract other pieces of iron, and which
we term magnetism. Here is an iron bar that is a

magnet, and a good one, as it will easily lift a
core of pounds. Probably you will notice a coil

of wire on the magnetized bar. I will remove the
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coil, and now the bar is no longer a magncl
refuses to lift even a taek. Replacing the coil Ihc
bar becomes a powerful magnet, 1 will discoi

the coil from the Edison mains and again the
netism vanishes. If the bar be removed fron
coil and the current switched on, the coil, al

though of copper, is made qi rful magncl
and will pick up a pile of nails or a hcavj
Evidently the magnetism was not in the bar, nor in

ihc wire coil, nor the combination of the two, but
ilue to the presence of electricity in the coil.

This magnetic influence extends through considera-
ble space around the wire, for tiie coil can draw
to itself a nail from a distance of a foot or more.
By placing an iron rod loosely inside of the coil,

and opening and closing the circuit switch, the bar
hops up and down and we have a veritable electric

motor. By means of magnetism the electricity is

doing mechanical work, for it is lifting the iron
against gravitation, and when the bar drops the en-

thus expended is given out; so around every
wire that conveys electricity this mysterious mag-
netic held exists, in which energy is stored up in a

manner analogous to that which takes place when
the pendulum bob is pushed. Time is required to
create a magnet ic field, and during this interval en-
ergy is being absorbed by the space surrounding the
wire, and therefore' during this period the electricity

cannot produce other effects.

Now, if the electrical impulses vary more rapidly
than magnetization can be accomplished, all the en-

ergy will be expended in producing the magnetic
field and none left for other purposes. This is ex-

actly what occurs in the case of the coil and alter-

ig current. The electrical energy is expended
in the space around the coil, and by the time the

magnetic held is fully created the current is dying
.away and the process must be repeated; but cutting

out the coil is equivalent to removing the impedance
or electrical inertia, thus permitting the alternating

current to heat the iron wire in a manner similar

to that produced by the Edison mains.
If electricity, by storing energy in the magnetic

field, can initiate magnetic phenomena, then the con-
verse proposition should be true, and given a mag-
netic field, it should be possible to derive electricity

therefrom.
Taking the same iron bar and magnetizing coil

previously used, I place on the end of the rod a

second but entirely separate coil of wire, to the

ends of which a small incandescent lamp is attached.

When the switch is closed and the bar magnetized
by the Edison current, the lamp emits a flash, and
again when the switch is opened a second flash

shines out. By working the switch with considera-

ble rapidity the lamp may be kept almost continually

alight; so it is shown that electricity and magnetism
are mutually interconvertible, either being capable

of producing the other. It is noteworthy that the

lamp flashes only at the opening and closing of the

switch ; that is to say, when the magnetic field is

made and unmade. This indicates that when elec-

trification takes place, the Edison current is em-
ployed in storing energy in the magnetic field ; and
again, that when the current is broken and the coil

de-electrified, the energy previously stored in the

magnetic field is restored and given back to the cir-

cuit from whence it had its origin.

If the switch could be opened and closed with
sufficient rapidity, the lamp would evidently remain
constantly lighted, but obviously the same result

can be much more conveniently secured by using
an alternating current, thus avoiding the mechanism
• i the switch.

[To be continued.]

A 22,000-ampere Alternator.

According to l'lndustrie Electrique, the Mediter-
ranean Thomson-Houston company has just com-
pleted three alternators of an unusual type for the
Italian Calcium Carbide and Acetylene company.
Each of these alternators is capable of supplying
1,coo kilowatts at 45 volts, the normal current on a

non-inductive circuit being 22,000 amperes, and on
an inductive circuit, with a power factor of 0.8, 28,-

000 amperes. The field magnets have 12 poles, and
the armature, which is fixed, is made up of two
windings brought out separately to two pairs of
collecting rings, one on either side of the alternator.

These windings can be connected either in series or
in parallel, for go or 45 volts, respectively. The
machines are driven by turbines with horizontal

shafts. All three are excited by a four-pole dynamo
giving 50 kilowatts at 125 volts, this machine also

lighting the works. A second exciter, the same
size, serves as reserve. In order to measure the

large currents furnished from the alternators, spe-
cial transformers have been made with a reduction
ratio of 700 to one. Their primary circuit trav-

ersed by the whole current furnished by the alter-

nator, is formed of copper bars, and the secondary
is wound on a laminated iron core, which surrounds
the copper bars of the primary.

Taxation of Franchises.

Judg
writ of mandamus at Springfield, 111 .

2d, ordering the last and tl,

talization to convene and proceed with the
assessing of $235,000,000 worth of franchises and
stock of Chicago
returnable on Fri*! >cr 22d. The judg
that Judge Thomp ar in behalf
of the teacher . the appeal taken by the state board
and the subscquen in the deci-

sion of the Supreme Court arc recited in detail in

the writ, which then continues:

Now, therefore, that Justice may at oni
snlii stai.- 1 ,,.:i nt f.r ier# thereof,
and each of

; icreby commanded
tin- capltol building la Sangamon County and Btate of
Illinois, and there forthwith to value and
capital Btock, including tin- franchises, of each of snld

and companies herein ni id, to-wlt: Chl-
<ml-,i City Railway company, Wesi Chicago Street Ball-

company, North Chicago Street Railroad company.
Chicago union Traction company. People*! Go* Light nn<l
Coke eomponv, Chicago Telephone company. Chicago Efll-

son company. Chicago Col d Traction company,
Chicago Electric Tr out Jeffer-
son Urban Transit company, Cicero and Proviso Strcel
Railway company. Bvanston Electric Railway company,
North Chicago Electric Railway company, North Side
Electric Street Railway company. Ogden Street Railway
company. Chicago North Shore Street Railway company,
South Chicago City Railway company, Chicago Passenger
Railway company* Chicago* West Division Railway com-
pany. North Chicago City Railway company, as of the
1st day of April, A. D. 1900. In the manner provided hy
law. so as to ascertain and determine respectively, a- to

each of said corporations, the fair cash value of it*

capital stock, Including the franchise, over and above
the assessed value of the tangible property of such cor-
poration for the year 1900.

And it Is further ordered and commanded that In ar-

riving at said valuations and assessments of ti,,

stock. Including the franchises of the corporations
named, the said state board of equalization and tin-

members thereof, and each of them, shall, from the best
information obtainable by it and them, ascertain and
take into consideration, among other things, as to each
such corporation, as the same was on the 1st day of
April, 1900. the market valne. or If of no market value,
thou the fair cash valne of Its shares of stock and the
total amonnt of nil its indebtedness, except the Indebted-
ness for current exnenses. excluding from such expenses
the amonnt paid for the nurchase or improvement of
property and the assessed or equalized valuation of all

tangible property of said corporations respectively on
said April 1, 1900.

Aluminum Battery Current Rectifiers.

The use of a battery instead of a commutator or a
rotary-converter outfit for converting an alternating

into a direct current is of considerable theoretical in-

terest, but at present the apparatus has not passed be-
--ond the laboratory stage. Two hundred volts seems
to be the extreme voltage that can be handled, and
that only in very small quantity, as it has hitherto

proved impossible to use more than one cell for such
a potential difference, as the cells, if more than
one were used, would have to be exactly equal.

The idea is due to Winkelmann, and its latest

development (up to 200 volts) to Pollak. Winkel-
mann observed that a "formed" plate of aluminum
—i. e., one covered with an insulating or dielectric

crust of alumina and other compounds of aluminum
—stopped the positive current but not the other, and
thus, when interposed between an alternating-current
generator and the wiring, secured a continuous cur-
rent in the latter. The electrolyte used in the first

experiments was acid, and the apparatus would not
work with voltages above 20. With an electrolyte

of potash alum 140 volts was reached, and Pollak
has now reached 200, although on a very small scale

only.

In the latest form of apparatus, says the Electro-
chemist and Metallurgist of London, Pollak uses
a slightly acid solution of potassium phosphate as an
electrolyte. The aluminum plates are formed by first

macerating them for some time in a solution of
caustic soda. The crust remains unaltered in air

for an indefinite time, but gradually disintegrates
in water or in aqueous solutions. Hence, for the con-
tinued life of the rectifier, it is necessary that the
electrolyte should be run off from the plates when-
ever the apparatus is not in use. Another impor-
tant point is that the temperature, which rises during
the operation of the battery, must not be allowed to

reach 40° C. Above that temperature the current is

allowed to pass both ways to a large extent. The
necessary regulation of temperature may be effected

by water-jacketing the cell, but a much better and
simpler plan is to use a cell in which the column
of electrolyte is several times as high as the alumi-
num plates. Then radiation and convection do all

the cooling that is necessary. Such a cell can be
used lor four hours on end without overheating.
The life of a formed aluminum plate, if over].,

never takes place, is from 500 to 800 hours' work.
1'hen the crust begins to crumble, chiefly on ac-
count of the action of the hydrogen bubbles.

A charter has been granted to the Lawton and
Mount Scott Transportation company of Lawton,
Okla. The company proposes to build an electric

railway between Lawton and Mount Scott in the
new National Park. A branch will be built to Fort
Sill and one to Sulphur Springs. The company has
a capital of $50,000. E. F. Mitchell of El Reno and
others are the incorporators.

Close of Pan-American Exposition.

The Pan- American Exposition was brought to a

close at midnight, Saturday, November 2d. Presi-

dent John (1. Milburn of th 1 .,, company
pressed a button which turned out the lamps illumi-

nating the grounds, and shortly after midnight the

cables carrying the current for ihc lamp

SO the lights could not be turned on again. The
attendance at the exposition for the six m
aboul S,300,ooo, which included passes. The loss

sustained hy the Exposition company amounts to be-

tween $3,000,000 and $4,000,000.

CORRESPONDENCE.
New York Notes.

ember 2.—One hundred at .

cnty-fivc members and guc,
meeting of the American i:

trical Engineers, which was I

first strcel

luction by President Stcinm-
preset. Angular Variation in Steam
Engine.,,'' by P. O. Kcilholtz of Baltimore; "Paral-

glnc-drivcn
W. I.. R. Emmet of Schenectady; "Parallel Running

• in Steam Engl:
Paralleling

Schenectady. The papers w
Rice, J. A. Seymour, G. M. !'

(,arrat:._ K. T. Lozicr, R. D. Mcrshon, '

metz, C. O. Mailloux and others. At the m
of the executive committee in the af
following-named gentlemen, among otl
elected associate members: Harry Bartlctt Alvcrson,
r,uffalo, X. Y.; Charles Oilman Atkinsoi
Brunswick, X. J.: William Childs Br:
York, X. V.: Willard S. Bennett, Xcw Y
Robert G. Brown N". V. ; A C. Bunker,
San Francisco, Cal. ; IT. C. Carp
X. Y.; Oliver F. Conklin, Springficl Frank
P. Cox, Lynn, Mass.: Grenvillc A. Harri-
York, X. V.: John A. Heany, Philadelphia
Charles Jantsch. Berlin. Germany: Paul J. K
New York. X. Y. ; Godfrey Morgan, Niagara
X. V: D. Alonso Palmer, Ponce, I'

Granville E. Palmer, Baltimore. Md. : San/
Smith. Minneapolis, Minn., and Ralph Swcclland,
Boston, Mass.

It is possible that the Putnam division of tl

York Central railroad may soon be equipped with
electricity. The plan suggested is to run Manhattan
"L trains over this division of the Xcw York Cen-
tral and thus establish through sen-ice from Rector
street or the Battery' to Yonkers.
When his new factory- at Glen Ridge. X. J., is in

operation, Thomas A. Edison says "he will com-
mence the manufacture of his "recently invented
storage batten' which he asserts can drive an auto-
mobile 60 to 70 miles at a rate of 20 miles an hour.
On November 1st the Atlantic Telephone com-

pany asked Justice Clark of the Supreme Court for
an order compelling Commissioner Kearney of the
Department of Lighting to issue a permit to tie
company to put telephone wires in the subway and
to erect poles and run telephone wires in the air
anywhere in the city where there are no subways.
The Atlantic company was organized last January
with an authorized capital stock of $5,000,000. It
proposes to give unlimited telephone service for $40
a year and to charge five cents a message at pay
stations. The moving papers state that it has con-
tracts with 65,000 persons to take the service for a
period of five years. Decision was reserved bv the
court.

Arrangements have been made whereby the Union
Railway company will be enabled to complete the
construction of its line between the branches in
Bronxville and Scarsdalc. This will give a through
line from White Plains to Mount Vernon and thence
to Yonkers. It has also been arranged to run
through cars from White Plains through Mamaro-
neck and Larchmont to the Xcw Rochdle junction,
thereby saving passengers an extra fare and the
trouble of changing cars.

A: nine o'clock on the night of October 30th, a
large force of workmen began the task of swinging
into position across Bedford avenue, Brooklyn, the
great girders for the new East River br-Jc
was found necessary to cut the feed wires of the
South Fourth street an>;

fore beginning, and during the progress of the work
traffic on these roads was abandoned. Six girders
were swung into place. Two weigl
two --0 tons, and two 16 tons. The work was com-
pleted early in the morning of October 3

The borings for the rapid-
Manhattan and Brooklyn in Joralemon and Fulton

- in the latter borough have been prac.
completed. The purpose of the borings is to de-
termine the nature of the surface of the s.

through which it is in:. run the tunnel in
Brooklyn. The general character of the river bed
between the Battery and Joralemon being
determined.
The tax budget for 1002 has been approved by

portionment. The De-
partment 01

he one of the most important cl-

ear. The m
have power to appoint .:

ment. The amoun
ooklyn and 5

c in Manila:
commissioner of tl in the borc.'i
ljueens will

appropriated Uland
t ity. The total amour
partment of Water Supply, Gas and Elt
all the boroughs am
A verdict

icrcd in .

The su dispute ovei
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The plaintiff had boarded a car and paid his fare,

but the car had not gone half a block when it

stopped. After waiting half an hour, he got off the

car and walked a number of blocks, and after telling

his story to an inspector boarded another car. The
conductor demanded another fare, and upon being
refused, forcibly ejected Mr. Lezinski from the car

and had him arrested. Mr. Lezinski then brought
a civil suit, demanding $40,000 damages for the in-

dignities put upon him. After hearing evidence in

the case, the jury rendered the verdict of $5,000.

M. L. G.

WESTERN ELECTRICIAN.

public inspection. The plant is equipped with the
latest improved electric-lighting machinery. The
floors are of cement, and the machinery bases are
surrounded with rubber mats. The guests were
served with refreshments in the superintendent's
office. jj

November y, 1901

was destroyed by fire a few days ago. The loss was
about $10,000. <x M. C

Canadian Intelligence.

Ottawa, Ont., November 2.—R. E. Pringle, F. H.
Leonard, E. E. Cary and others of Montreal have
incorporated the Ampere Electric Manufacturing
company to manufacture electric apparatus and to

engage in the development of electric power.

The Canadian Electrolytic company, with a pro-

posed capital of $300,000, is seeking incorporation

from the Dominion government. The chief place of

business is to be in Montreal. The promoters are

Harry Bates, Henry Melville, Swift Holbrooke, Jo-
siah Quincy and William Poole, all of Boston, Mass.

;

William Mitchell, John McLean and Beaumont Shep-
herd are the Canadian incorporators.

W. H. Browne, who, since 1893, has been the

general manager of the Royal Electric company of-
Montreal, has sent in his resignation to the di-

rectors of the company, and it will take effect in

three months. This action of Mr. Browne is due
to the recent amalgamation of the Royal with the

Montreal Gas company, in forming the Montreal
Light, Heat and Power company, of which H. S.

Holt of the gas company was appointed general
manager. It is understood that Mr. Gosler, elec-

trical engineer of the Royal company, will take full

charge of the electric work of the new company.
The report that F. L. Wanklyn of the Montreal
Street Railway company is to take the management
of the light and power company is again revived.

The Cornwall (Ont.) canal is now lighted from
end to end by electricity, furnished by the St. Law-
rence Power company. The machines, which are

to produce 1,000 horsepower (the limit for the pres-

ent), were started without the slightest hitch of

any kind. There are some 250 lights in use on the

canal, being set 300 feet apart, with from six to

13 at each lock. The lamps are of the enclosed-arc
type, and are of 2,000 candlepower. A certain num-
ber of lights are to be maintained all through the

winter season.

The Electric Street Railway company of Windsor,
Ont., is now a full-fledged American institution, the

Everett-Moore syndicate having just paid the last

portion of the $390,000 purchase price for the road.

It is expected that there will not be any changes
made in the official staff. O. E. Fleming, the new
owner's legal representative in Windsor, states that

the company had expended some $12,000 on improve-
ments since acquiring the road, and that it would
continue to perfect the system in every detail. New
cars are now7 under construction at McLean's fac-

tory' in the city of Windsor, and more double^track-

ing of the road will be done next year. W.

New England News.
Boston, November 1.—A Middlesex County Su-

perior Court jury has returned a verdict of $21,100

for the plaintiff in the suit of Bertha Murray and
her father against the Lynn and Boston Railroad
company. This is the largest amount ever awarded
in a suit for personal injury in the county. The
plaintiffs sued for $45,000 for injuries received by
the girl in an accident and for her care by her
father until she is 21 years old. She is now 10

years of age. In May, 1900, Bertha and her father

were riding on the last seat of an open car when
the rope controlling the trolley broke and wound
itself about the child's arm, raising her to the roof,

tearing her arm from its socket, and inflicting other
injuries from which she will probably never recover.

An appeal will be taken, on points of law.

The directors of the Boston Elevated Railway
company have voted to ask the West End Street

Railway company to issue bonds with which to meet
the elevated company's charges for new construc-
tion. These charges aggregate $1,800,000.

An electric time ball will soon be placed on the
f the Ames building, which is 135 feet high.

The top of the building can be seen from practically

point of view on the harbor. The ball will

j.ped at noon and it will be chiefly for the
benefit of navigators.
The Civil Engineering Society of the Massachusetts

.';•• opened its year by listening

to an address on the work of the Magnetic Survey
Commission, delivered by Pre 'ritchctt. The

>.incd magnetic variation at considerable
length, referring particularly to the extraordinary

prevailing off the coast of Juneau, Alaska,
where me practically useless to navi-

-. of Cambridge. Mass., csti

that the cost of the elevated
• in that $1,000,000 a

mile and thai wo miles

proposed OOO, making

[ however, a

The Suburban Ga= and Electric companv recently
opened its new power plant in Revere, Mass., to

From the Buckeye State.

Columbus, Ohio, November 2.—The Cleveland and
Chagrin Falls railroad is to be completed from
Hiram to Leavittsburg, from which it is expected
that it will be connected with the Mahoning Valley
road running to Youngstown. This will allow a
through-car service from Cleveland to Youngstown
and will form a very important line of travel, but
it is not believed that it will be put in operation
in this manner until next summer, when plans may
be completed for the extension to Pittsburg. Be-
cause of the great iron interests of the Mahoning
Valley, a road or system of roads through that
section of the state would pay well.
The Lake Shore Electric Railway company will

straighten its track in many places about Sandusky
and other portions of the line, in order to fit it

for the fast car service that is to be inaugurated
on it. For local service the tracks are mostly in
very good shape, and some of the roads making
up this line are in excellent condition.

It is stated that the promoters of the Cincinnati
and Columbus Traction company have, secured all
the necessary consents and franchises for the road
from Cincinnati to Washington Court House, and
that work will be begun on it at an early date.

_
People of Shelby are up in arms against the mu-

nicipal light plant. They claim they pay more than
people of any other city in the state for incandes-
cent lights and that, notwithstanding this, the city
light fund is -now overdrawn $12,000. Only last
year improvements to the amount of $75,000 were
made on the plant.

The Newark, Zanesville and Coshocton Traction
company has been granted a franchise to operate
in the town of Coshocton.

The Dayton and Western Traction company and
the commissioners of Preble County have agreed
upon an arrangement iby which the road will be
given a franchise through the county. The company
agrees to pay $25 per mile per annum for the privi-

lege of building along one of the pikes through
the county.

The engineers have begun work for the Fort
Wayne, Dayton and Cincinnati Traction company.
The company has secured a private right-of-way for
the entire distance and, when completed, it is the
intention to equip it with the third-rail system.
Trains will be run over the road, and it is said ar-
rangements have been made to run them into the
Cincinnati, Hamilton and Dayton depot at Cincin-
nati. The local cars will connect with the Cincinnati
Traction cars at some point on the corporation line.

The Cincinnati and Westwood railroad has been
purchased, which will carry the trains to Brighton
to connect with the tracks running into the depot.
The officers of this road are as follows : President,
Dr. Samuel F. George, Dayton ; first vice-president,

D. W. LeFetra, New York ; second vice-president,

C. L. Hyde, Pierre, S. D. ; secretary and treasurer.

Charles W. Gebhart, Dayton,

The Toledo, Bowling Green and Southern road
has encountered trouble at Mortimer in the shape
of opposition from the Nickel Plate railroad, which
refuses to allow the electric company to put in a

crossing over its tracks. The company slipped a
car over its tracks a few days ago and put it into

operation on the northern section, running from
Mortimer to Van Buren.

'ihere is a story current that an Edison syndicate,

through Knuass & Gambie of this city, has pur-
chased 700 acres of land north of this city, where
an immense plant and experiment station will be
erected. The account is very vague, and no definite

information can be secured in regard to the matter.

The Big Consolidated Railway company of Cleve-
land has agreed to carry passengers from Collin-

wood and Nottingham to Cleveland, with right to

transfer to any point in the city, for a single fare

of five cents or a ticket. This was done to obtain

a franchise in Collinwood. It is said that, starting

at Nottingham, a passenger may ride nearly 40 miles •

for one fare, which is, perhaps, the next thing to

getting service for nothing.

In the case of the village of Clyde against the

Big Four railroad, the Supreme Court has held that

the railroad company must light all the street inter-

sections with electric lights. This gives all mu-
nicipalities the right to require the same thing of

all railroads crossing streets or public highways.
Cleveland papers have made the announcement

that the Dayton, Springfield and Urbana road has
passed into the hands of the Everett-Moore syndi-

cate, but it cannot be confirmed.

The two national banks at Lancaster, Ky., have
equipped their places of business with burglar ap-

. with alarms in the homes of about 30 citi-

vho are armed with Winchester rifles. Bur-
glar's would meet rather a warm reception there.

The voters of Madisonvillc will vote upon the

! j 000 in bonds for the repair of the

lighl planl and waterworks.
The Canton-Massillon Electric Railway company's

line from Massillon to Navarre has been completed.

The electric power planl of W. P. Rend ft Co.,

coal operators, with mines on New River. W. Va.,

Information from Indiana.

Indianapolis, November 4.—Increased interest is
manifested in the extension of interurbar railway
lines. Two more interurban roads will be in op-
eration in a few months and several others will be
pushed toward completion during the winter. In-
dianapolis will soon have lines from Shelbyville,
Martinsville, Knightstown, Richmond and Kokomo!
A conference of New York, Indianapolis and Mich-

igan City attorneys held here this week resulted in
a settlement of the suit of the Metropolitan Trust
company of New York, against the Lake Cities'
electric railway of Michigan City. By agreement, a
mortgage was closed and a decree of sale ordered
by the United States court. The sum involved is

$91,998.50. The suit has been in the court for a
number of years, the settlement being hindered by
a receivership in the state courts. The property
includes the electric-light and street-railway plants
of Michigan City, which were constructed 10 years
ago by Russell Harrison.
Judge Baker of the Federal court, on Saturday

issued an injunction against the city of Logansport
and its officials to prevent the city "from interfering
with the business of the Logansport Street Railway
company. This was at the instance of George J.
Marott, president of the company, who alleges that
it has a right to the streets of the city. The Citv
Council granted a franchise to the Wabash Traction
company, but Marott immediately laid track on the
streets named. Thereupon the City Council revoked
the local company's franchise, hence the restraining
order. The case will come up on its merits No-
vember 16th.

George F. McCulIough's company, which is build-
ing an electric railroad from Indianapolis to Kokomo.
has established offices in Indianapolis. Work will
begin at the Indianapolis end of the line. The
Central Traction company is also building a line
between the cities mentioned, beginning work at
the Kokomo_ end. The latter company, however, de-
clares that it is in no way connected with Mr. Mc-
CulIough's road.
An electric-traction company, headed by T. U.

Hardy and C. S. Hernley, was organized at Pendle-
ton on November 1st. Thousands of dollars were
subscribed for stock to further the building of the
Pendleton-Newcastle traction line.

The Big Four steam-railroad company has given
up the fight with the Union Traction company
(electric) and taken off the last two of its hourly
trains between Muncie and Anderson and Indianap-
olis.

_
It is no longer a secret that the steam roads

entering Indianapolis are looking about for an eco-
nomical method of competing with the paralleling
interurban lines between cities from 20 to 50 miles
distant. It is said the third-rail system will next
be tried, independent motor cars having pnved a
failure. F

Northwestern Notations.

Minneapolis, November 2.—The Minnesota and
Iowa Electric Railway company has been formed
at Preston, Minn., where the headquarters will be
located. The company proposes to build a line of
railway from Decorah, Iowa, by way of Preston, to
Chatfield, Minn. The officers are principally South-
ern Minnesota men. A preliminary survey is under
way.

It has been reported that surveys have been in

progress at Taylors' Falls, Minn., on the water-
power available in the falls of the St. Croix River
there, in the interest of the Twin City Rapid Transit
company. This investigation is understood to be
really in the interest of the St. Paul Gas company,
which has developed the Apple River Falls at Som-
erset, Wis., and may conclude to secure the power
at Taylors' Falls.

Mine haulage by electricity is to be tried in the
Quincy mine near Hancock, Mich. It is an innova-
tion in that country, and the results are to be
watched with great interest. The equipment for
the new service is being installed on the forty-sixth
and forty-ninth levels of No. 6 shaft. The outfit

consists of two electric locomotives, steel tram cars,

a generator and the wiring material. Rock from
the slopes will be loaded into the cars, and hauled
by the locomotives to the shaft, where the cars will
be run upon the cage and hoisted to the surface.
Each locomotive will haul 16 tons six miles an
hour and will supplant the trammers who now push
the cars to the point at which they are hoisted.
Should the experiment prove a success, other levels
in the mine will be similarly equipped, as well as
probably other mines of the vicinity. The Quincy
is also arranging for a surface line to work 111 con-
nection with its underground line.

The North American Telegraph company has been
stringing new copper wires from Minneapolis and
St. Paul to Milwaukee.
George W. Kipp, a Pennsylvania capitalist, con-

templates building an electric-car line from the
I Irchid mines at Cedar Canvon, to Davenport, Wash.
The line would be primarily to Handle the output
"f the mines, but (he scenerv is picturesque and
would attract a great deal of tourist traffic.

A local napcr at Faribault, Minn., urges that there
is an excellenl onening there for an electric railway.
Oliver Logan has bought llio electric-light station

and system at Sheldon. Towa.
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The Northern Pacific railway has the largest

telegraph switchboard at its Fargo (N. D.) office

of any station between the Twin Cities and the

coast. Nevertheless, the company will put in a

larger one, for bu already crowded it to

the limit. The Western Union will also install a

larger switchboard and make many imp
to its Fargo office.

The council committee at Brainerd. Minn., did

nm approve the proposition fur the city to lease the

boom company's dam and to keep it in repair for a

period of 25 years.

B. J. Shockley has been elected general manager
of the Electric Light company at Alberl Lea, Minn.
Work is progressing well at Madison. Wi

the new plant for the production of electrical ma-
chinery for the Northern Electrical Manufacturing
company. The plant is expected to be completed
by December [St. It will cost about $100,000.

The municipal lighting plant of Negaunce, Mich..

is said to have reached its utmost limit, and addi-
tional machinery will be needed before any more
business can be taken.

The Seattle (Wash.) Electric company has begun
selling books based on a four-cent fare, good on its

Ycsler Way and Jackson lines.

An interurban line is projected between Aberdeen
and Hoquiam, Wash. Applications have been made
lor franchises at both cities.

The International Telegraph company of Canada
is stringing an additional wire from Calumet, Mich..

to Sault Ste. Marie, where it will connect with
the Canadian Pacific system to the East.

It is rumored that the Dcs Moines Union Railway
company may put in an electric-light plant for its

yards in Dcs Moines, Iowa.
The city of Barron, Wis., has contracted with the

Barron Manufacturing company for the purchase
of its waterpower for electric lighting.

A movement is on foot at Grand Forks, N. D., to

construct a street-railway system which shall ex-
tend from the State University of North .Dakota
to East Grand Forks.

Charles C. Smith of Fond du Lac. Wis., has ap-
plied to the council of Oshkosh, Wis., for a fran-

chise for an interurban line from Oshkosh to Fond
du Lac, for the Wisconsin Rapid Transit company.
The Light and Power company has been formed

at St. Cloud, Minn., to succeed the Gas and Elec-
tric company. The reorganized company has $100.-

000 capital. The company has just completed im-
provements to its plant which aggregate a total cost

of $45,000.

The West Salem-Bangor Electric Lighting com-
pany, which has recently been incorporated to fur-
nish light for the towns in Wisconsin named in the
title, has begun stringing wires. Power will be
generated at Neshonoc. The company has a system
at West Salem already, and the wires will reach
Bangor soon.

The council of Davenport, Iowa, has voted to
annul the contract with the Davenport Gas and
Electric company, on the ground that the terms of
the contract have been violated by the company.
The construction of a municipal electric-light plant

for Estherville. Iowa, will proceed in spite of at-

tempts to stop it on account of the city debt having
reached the constitutional limit. Business men have
agreed to guarantee the payment of the contracts,
and the plant will be in the bands of a board of
trustees, with full power over its expenditures and
receipts, until the cost is liquidated. R.

Beyond the Rockies.

.Salt Lake City, October 30.—The Telluride Power
and Transmission company has commenced an action
against the Overland Gold Mining company to re-

cover $3,500, alleged to be due tor electric power
furnished by the plaintiff.

The City Council of Pocatello, Idaho, has granted
a franchise to the American Falls Light and Water
company (the Brady company; of Idaho, winch will

bring electric power and water from the American
Falls, 24 miles away. The company will expend
$50,000 for the plant. President J. H. Brady, A. \ .

Scott, Ruel Pounds and Judge D. W. Stanford are
among the stockholders and directors.

At the next meeting of the City Council of Los
Angeles, Cal., bids for lighting the city streets will

be opened; that is, one bid will be opened, as not
more than one bona fide proposal can be made in

that city at the present time. The Los Angeles
Lighting company, which has held the contract for
the last year, and for many years before that, owns
the distributing system. It has the power to charge
almost any price it pleases. Two years ago, when
it was thought the city would vote bonds to the
amount of $160,000 for a new plant, the price paid
for lamps was $5 per lamp per month. Now the

cost is $7.35. There is much talk of submitting
a lighting bond issue as >n as the municipal own
ership of the water plant has been consummated.
Upon the bid submitted this year by the Los Angeles
Lighting company will depend, in great m

<

what action is taken by the council in the matter.

On October ioth power was transmitted over the

transmission line of the Standard Electric company
from the power station, which is situated 35 miles

above Marysville, near Nevada City, to Stockton.

Cal. A number of companies have contracted for

power and light, among them being the Sperry Flour

company and the Stockton Light and Power com-
panv. taking 500 and 1.000 horsepower respectively.

PERSONAL.
Frank I!. Cook, president of the Sterling Electric

;iy, Lafayette, Ind., was in Chicago last week.

Luther Stieringcr, late consulting electrical engi-
neer to the Pan-American Exposition, was in Chi-
cago this week.

James O'Brien, assistant city electrician

home in (hat •

a brief Mini

Samuel Charles Blackwell, treasurer of the Mex-
ican and South American Telegraph company, died

1: city on ii. aged 78 years.

Mr. Blackwell had been with the Mexican and South
American Telegraph company for 20 years.

Edward Caldwell, well and favorably known
finical journalism, has sold his interest in the

Trade Paper Advertising Agency of New Vork, of

which he was president, and has now an office in

room 1221, American Tract Society building.

Announcement is made of the marriage engage-
ment of Mr. Francis Raymond and Miss I^ouisc

Norflect Black. Mi-- Black is a Chicago girl, re-

siding in Hyde Park, and Mr. Raymond is a well-

known and popular electrical man of this city.

Edward Percival Seeger of Chicago died in

Ithaca, N. Y., on November 3d. He was, it is said,

an electrical engineer in the employment of the

Westinghouse company of Pittsburg, Pa., and had
been in Ithaca since last June, having charge of the

construction of a power plant.

Joseph Virag died of a virulent fever, after an ill-

ness of three days, at "Budapest, Hungary', last week.
Mr. Virag. who was 31 years of age, together with
Anton Pollak. was the inventor of the Pollak-Yirag
rapid-telegraph system which was tested in this

country about a year ago and which since that time
has been greatly improved by the inventors in Eu-
rope.

Among the associate members of the American
Institute of Electrical Engineers elected on October
25th was a delegation of eight from the Chicago
Edison company, including L. A. Ferguson, general
superintendent; H. E. Niesz, assistant to general
superintendent ; W. L. Abbott, chief operating engi-

neer ; W. G. Carlton, assistant to chief operating
engineer; Peter Junkersfeld, assistant to mechanical
engineer; G. H. Lukes, night superintendent; C. G.
Atkins, engineer on power business, and H. B. Gear,
general inspector.

The Boston correspondent of the Western Elec-
trician writes: S. S. Neff has resigned the super-

intendence of the Boston elevated-railway lines, and
severed his connection with the company on October
31st. It is stated that he has accepted a responsible

position with the New York and Chicago Construc-
tion company, but he will neither confirm nor deny
the report. He came from Chicago, where he was
superintendent of the Union Loop elevated road.

Herbert A. Presho, superintendent of the Cambridge
division, was promoted to succeed Mr. Neff. and
John Horgan. chief inspector, succeeds Mr. Presho.
The latter has been employed by the Boston Ele-

vated company and its predecessors since 1885. and
Mr. Horgan has been in the same company's employ-
ment for 25 vears.

ELECTRIC LIGHTING.
Readsboro, Yt.. will soon install an electric-light-

ing plant.

An electric-light plant is soon to be installed at

Albion, Idaho.

Terry, Miss., has voted $10,000 of bonds for the
construction of a waterworks and electric-light plant.

C. O. Greene has been granted a 25-year franchise

for the operation of an electric-light plant in Ritz-

ville, Wash.

The Economy Light and Power company of Chi-
cago has increased its capital stock from $400,000
to $850,000.

E. A Chouspitzcr has sold the electric-light plant

at Wichita Falls. Texas, to W. I Berger of Genesee,
111., for $8,500.

M. M. Kemp and others have incorporated the
Rosebud (Texas) Light and Power company, with

'a capital of $10,000.

The St. Cloud Light ami Power company is the

successor 10 the St. Cloud lias and Eleetrie com-
pany of St. Cloud. Minn.

Bids are being received by the city of Seattle.

Wash., for furnishing light and power for five years.

commencing June 1, 1902.

Bonds lo the amount "i $13,500 have been 1

by Mansfield. La., for the erection of an cli

light plant and waterworks.

Merchants of I < Crosse, Wis., are contemplating
the erection of a private electric-lighting plant to

light several blocks in the business portion of the

Tenders arc being asked for a complete central

ncating, power and electric plant for the Queens
University and School of Mines buildings. Kingston.
Ont. Plans and specifications may be seen at the
"(lice of G. Y. Chown, registrar Queens University,

r at the architect Symoru &
tltO.

Electric Light company .

put up a $30,000 office in the city 51 by 1 r
high, with a I

-

glass windows.

Allen (,. Mill i. H.
Walker, Jr., hav
Water, Light and
stock of $300,000.

Ithaca Light and Water company has been
: at Ithaca; N. V . ritl

00. The it

T. W. Summers and W. I

The Southwest Gas and Electric company has
been incorporated at Los Angeles, Cal., will i cap-
italization of Si.ooo.ooo. H.
W. R. Statts and others arc the in

announced that the C Heat
and Ice company of Newport News. \'a , will expend
$250,000 in Newport News in the next few n
in enlarging its electric-light plant and making
improvements.

ELECTRIC RAILWAYS.
An electric railway is planned to be built from

Cleveland to New Philadelphia. Ohio.

An electric railroad between Huntsville and Monte
Sano. Ala., is projected by local capita!

An electric railway is projected from Mishawaka.
10 Michigan City. Ind., by William O. Orton.

A project is on foot for the construction of a
trolley line from Norfolk to Elizabeth City, Jf. C.

The Washington County (Ohio) Traction com-
pany has been chartered, with a capital stock of
$250,000.

The Ava (Mo.) Northern Electric Railroad com-
pany proposes building a line between Ava and Cedar
Gap. a distance of 14 miles.

Business men of Aberdeen. Wash., are planning
to build an electric railway between Hoquiam and
Aberdeen, a distance of four miles.

The Pottsville (Pa.) and Suburban Street Railwav
company has been chartered by William Wilhclm
and others, with $60,000 capital stock.

The Homestead and Mifflin Street Railway com-
pany will expend $100,000 in making ex-
improvements in Homestead. Pa., and in Mifflin
township.

The Piedmont and Keyser Electric Railroad com-
pany has been organized for the purpose of building
an electric railway from West Virginia Junction
through Luke and Piedmont to Keyser. W. Va.

The power house of the Mount Holly (N. J.) and
Burlington electric road was destroyed bv fire on
October 29th. causing a loss of $20,000. The prop-
erty was owned by the Pennsylvania Railroad com-
pany.

The strike on the New Orleans (La.) and Car-
rollton electric-railway lines was settled on October
27th

:
the regular schedule has been resumed. Con-

cessions were made by both the company and the
strikers.

The Salamanca and Little Valley Railroad com-
pany has been incorporated at Albanv. N. Y.. with
a capital stock of $400,000. to construct an electric
road 14 miles long, connecting Salamanca and Little
\ alley. Cattaraugus County. N. V.

David F. Alle. John G. Clark and others bave
incorporated the Frankfort and Indianapolis Elec-
tric Railway company, for the purpose of building
an electric railway from Indianapolis to Fra-
Ind. The company has a capital of $50,000.

The Sioux Falls (S. D.) Suburban and Tr
company has been incorporated, with a capita!
of $1,000,000. P. F. Sherman an,'.

of Sioux Falls and Walter II. t iUiam
Kirkley of Toledo. Ohio, are the incorporal

It is stated that when the Everett-Moore -

eate secured the Canton (Ohio) and Akt
line. it made the connecting link which c

trol "i an eleetrie --, Cleveland
leiunati. by way of Columbus, and wh

about 235 miles in length.

The running time of the e . - and
Joliet electric railway betwt
been shortened, so that the trip made
in an hour and a half This
is accomplished by making only certain ;

reported that th

operating between
ihe advisability of redue ig

on account of the -

by the operation of the (

railway.

\ new surfaci
being experimented with in Milburv, Y
said I

I in the pavement betv
by an underground feeder. The
up by a contact shoe on the
ear passes the ir
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said to have been successfully operated and to in-

volve less expenditure in construction than the trol-

ley or third-rail systems.

A. N. Duke, owner of the Wabash and Erie canal
towpath and a director of the Wabash River Trac-
tion company, plans to build an electric line from
Logansport to Fort Wayne, Ind., paralleling the
tracks of the Fort Wayne and Southwestern Trac-
tion company and the Wabash railroad.

The city of Aurora, 111., and the Aurora, Wheaton
and Chicago Street Railway company have been
engaged in a heated controversy over the right of

the railway company to take possession of North
Broadway. All attempts made by employes of the
railway company to tear up the streets have been
frustrated by the police.

The Flint (Mich.), Saginaw and Bay City Electric

Railway company has been organized with a capital

stock of $200,000, to build an electric railway from
Flint to Saginaw, a distance of about 34 miles, and
there connect with the- line running to Bay City.

The officers of the company are: President, Michael
Brennan, Detroit ; vice-president, John A. Nolan,
Saginaw; secretary, Robert Oakman, Detroit, and
treasurer, Alexander Monroe, Detroit. The pro-
posed road will connect with the Detroit United
Railway at Flint, and it is planned to build an in-

dependent road from Saginaw to Bay City, later.

The Chicago City Council at its meeting on No-
vember 4th passed the Kedzie avenue street-railway
ordinance, which gives a franchise to the West Chi-
cago Street Railway company (controlled by the

Union Traction company) to March 21, 1912, for a

strip in Kedzie avenue from Twelfth street to Og-
den avenue. The company must use grooved rails

and must pave between the tracks. At the request

of the commissioner of public works the corporation
counsel was asked to prepare an ordinance providing
that where streets are improved the car lines oc-

cupj-ing them be compelled to put in grooved rails.

The successful operation of the Chicago Electric

1 raction company's lines in Englewood, Blue Island
and Harvey, 111., since the change from the storage-
Dattery to the overhead-trolley system is shown in

the report of Receiver Charles Henrotin, which was
filed last week in the clerk's office of the United
states Circuit Court. In the month of July the
receipts w7ere $12,992.63 and the total expenses
$8,609.17, leaving a surplus of $4,383.46. In August
the total returns were $12,076.23 and the operating
expenses $8,050.04, leaving a surplus of $4,026.19.

Finally, in September, the total income was $9,-

O71.88 and the operating expenses $6,908.30, leaving
a surplus of $2,763.58, which made the total surplus

for the three months indicated $11,173.23.
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lions, are delivered every Thursday evening at the
union's hall.

MISCELLANEOUS.

AUTOMOBILES.
The number of directors of the Electric Vehicle

company of New York city has been reduced from
13 to nine, and the following-named gentlemen have
been elected: H. M. Byllesby. George Chapman.
G. H. Day, P. T. Dodge, T. W. Goodridge. Albert
A. Pope, A. L. Riker, I. I. Rice and F. C. Stevens.

Plans are being rapidly formed for an automobile
exhibition to be held under the auspices of the

Chicago Automobile Club and the National Associa-
tion of Automobile Manufacturers at the Coliseum
from March 1 to 8, 1902. Many firms have already
applied for space, and all classes of vehicles will be
shown.

PUBLICATIONS.
Some of the recent bulletins of the General In-

candescent Arc Light company of New York city

are descriptive and illustrative of the company's
type Li enclosed-arc lamps, G. I. panel board with
removable enclosed fuse-carriers, G. I. high-tension
apparatus and water-tight floor outlet boxes.

A 50-page catalogue, that has been recently issued

by Charles H. Besly & Co. of Chicago, is devoted
to Gardner grinders, Besly band grinders and polish-

ing machines, spiral circles, oil cups, oils and grease,

dies, taps, etc. The apparatus is illustrated by a

number of pictures and the descriptive material is

very complete.

The Institution of Mining Engineers of England
has published in pamphlet form an extensive report

on "Mechanical Ventilators." The report was com-
piled by M. Walton Brown, reporter and secretary
of the committee of the North of England Institute

:ng and Mechanical Engineers and the Mid-
land Institute of Mining, Civil and Mechanical En-

which made the investigations.

The Stanley Electric Manufacturing company of

ling advance bulletins de-

scribing it; latest development in rotary converters.

An ill

"

of its machines re-

cently built for an interurban railway in Michigan.
The company also calls attention on a printed slip

to th' cision in the Eickcmcycr unipolar
dynamo patent case, which sustained the S. K. C.

inducts '
r of the Stanley company.

Dr. J. E. Gilman, senior professor of materia
medica in Hahnemann Medical College of Chicago,
claims to have affected a permanent cure of cancer
with the aid of Roentgen rays.

A method of manufacturing an artificial gutta-
percha from peat is said to have been discovered
by a German scientist and the invention is in the
hands of Siemens & Halske of Berlin, who are mak-
ing a series of tests of the material.

An arrangement has been made whereby the Ber-
lin street gas lamps will be lighted automatically
and simultaneously by means of an electrical attach-
ment. The gas will be turned on by a special ap-
paratus and current from a central station will actu-
ate a sparking device at each lamp thereby lighting
the lamp.

Admiral George Melville, engineer-in-chief of the
navy, in his annual report, asks for a new building
at Annapolis and an appropriation of $150,000 for
experimental work. The purpose is to test liquid
fuel, the steam turbine and electricity as a prime
mover, including the storage battery. The chief en-
gineer asserts that the wonderful strides made by
Germany in the last 10 years can be ascribed in
great part to the Charlottenburg experimental sta-

tion.

At a recent meeting of the Chicago City Council
an order was passed providing that the corporation
counsel compel the Chicago Underground Sectional
company to stop the use of its conduits by corpora-
tions not holding the necessary franchises on pain of
the forfeiture of its franchise. This order was pre-
ceded by the passage of an order asking by what
right the Printing Telegraph News companv—the
one supplying the ticker service—was doing busi-
ness, and of a motion that the ordinance to grant
the ticker company a franchise be referred back to
the committee.

Discussing the copper situation, D. Houston & Co.
of New York city say that recent trading of good
volume, as reported, has been a feature, and a re-

newal of active buying is anticipated when manufac-
turers will have to re-enter the market for liberal

supplies. The habit of consumers at present is not
to buy too far ahead, and as they have not been
anxious to stock up beyond near-by requirements,
purchases of copper lately have been for the most
part restricted to actual necessities. Nevertheless,
the brass and copper mills of this country are ac-
tively engaged, and are operating on a liberal scale.

Domestic consumption of copper is large, and the
home demand this year has been of an excellent
character. The foreign outlet does not show de-
cided evidence of expansion, and the movement to

Europe must increase before the statistical position
will be satisfactory 'on this side of the Atlantic.

The Electrograph Company of America has been
incorporated at Dover, Del., with a capital stock of
$1,000,000. The purpose of the company is to man-
ufacture and sell appliances and instruments for the
transmission by electricity of fac similes of writings,
pictures, drawings, maps, and other designs. Its

main office will be at Cleveland, Ohio. The com-
pany has been organized with the following-named
directors: W. E. Bemis, New York; E. H. Bourne,
Cleveland; John F. Taylor, Chicago; F. B. Squire,
Cleveland ; Charles R. Huntley, Buffalo ; Frank
Martin, New York ; Addison C. Thomas, Chicago

;

H. R. Palmer, Cleveland ; C. M. Palmer, New York

;

W. H. K. Rose, Cleveland; Irving W. Durfree,
Detroit. F. B. Squire is the president of the com-
pany, W. H. K. Rose is vice-president and secretary
and E. PI. Bourne is treasurer. This system is the
one invented by H. R. Palmer and Walter Mills
which was tested at the American Institute conver-
sazione between New York city and Chicago last

April.

TRADE NEWS.

SOCIETIES AND SCHOOLS.
' by the Electrical

nion of Chicago for the benefit of its

meml. rs. to develop broader
'

ill in workmanship. Lecture', on dif-

•echnical -ompanied by illustra-

The plant of the Porter Battery company at Wau-
kegan, III., was badly damaged by fire on November
1st. The entire forming room (60 by 60), with its

machinery and about 20 sets of batteries was com-
pletely destroyed entailing a loss of between $8,000
and $10,000.

It is reported that the British Weslinghouse Elec-
tric and Manufacturing company has closed con-
tracts with American machinery manufacturers for
tne equipment of its extensive plant now under con-
struction at Manchester, England. These contracts

iid to aggregate nearly $300,000.

According to the New York World, a conduit
and cable company of New York, probably the Na-
tional Conduit and Cable company, will furnish the
cables required for an extension of the Glasgow
corporation street railways. The contract, it is as-

scrted, will amount to nearly $250,000.

W. II. Crumb & Co., engineers and contractors,

opened offices at 1211 Monadnock block, Chi-
cago, III. Tcb:],hone construction will be made a

specialty. Mr. Crumb, who is a gentleman of wide
electrical experience, was for a number "t years in

nploymi nl '.f the Central Union Telephone
company, and but recently resigned his position a

general superintendent of the Pittsburg and Alb'

November 9, 1901

gheny Telephone company of Pittsburg, Pa., to take
up telephone and electrical construction work.

_
The Storey Motor and Electric company has been

incorporated at Philadelphia, Pa„ to manufacture-
electrical machinery of all kinds. The company has
a capital stock of $500,000, and the incorporators
are S. Livingston of New York, and Frederick
Werner and Rupert A. Jencks of Newark, N. J.

W. H. Anderson & Sons of Detroit, manufacturers
of telephone construction tools, cross-arm braces
pole steps and railroad-construction tools, have ap-
pointed James P. O'Donnell, 36 La Salle street
(room 301), Chicago, as their western representative
Mr. O'Donnell is well acquainted with the trade in
Chicago and the Northwest.
The Varley Duplex Magnet company of Phillips-

dale, R. I., has moved its Chicago office to 82 Lake
street, where its western agent, C. L. Hibbard, will
be glad to meet anyone interested in coils or mag-
nets.^ The rapid increase in demand for the com-
pany's well-known line compels it to carry a much
larger stock of spark coils, induction coils and tele-
phone magnets than heretofore.

A Minneapolis correspondent writes: "It is an-
nounced that a deal is closed whereby the Westing-
house company has secured control of the water-
power at Little Falls, Minn., and will proceed to
construct an immense manufacturing plant to sup-
ply its western trade. The factory will represent
an expenditure of $500,000. The waterpower has
a capacity of 10,000 horsepower available. The
plans include the construction of an electric railway
for the city with interurban lines to neighboring
towns." The Westinghouse Electric and Manufac-
turing company of Pittsburg says that this state-
ment has no foundation in fact so far as it is con-
cerned.

Francis B. Badt has sold his interest in the Badt-
Goltz Engineering company of Chicago to William
Goltz. The name of the company will be changed
to the Goltz Enginering company, and the new com-
pany will be controlled by William Goltz. The fol-
lowing-named agencies will remain with the Goltz
Engineering company: Zimdars & Hunt, Reuter-
dahl Electric company, Charles J. Bogue, A. & W
Electric Sign company, A. L. Ide & Sons (for Wis-
consin), and New Britain Machine company. Mr.
badt will continue his business under the name of
F. B. Badt & Co., and will retain the following-
named agencies: Weston Electrical Instrument
company, Ward Leonard Electric company and Har-
old P. Brown. The offices of both gentlemen will
remain until further notice at suite 1504, Monadnock
block.

Another extension to the Bullock Electric Manu-
facturing company's plant at Cincinnati, Ohio, has
become necessary on account of the volume of or-
ders for heavy machinery that has been received
in the last 60 days. Work has been commenced
upon a building to be 250 feet wide and having amam aisle 75 feet wide and four side aisles. This
building is planned to be 750 feet long, but only
one-half its length will be built at the present time
The equipment will be electrically driven through-
out. There will be electric traveling cranes in all
five aisles. The architectural features of the build-
ing will conform to those already erected, the walls
being of buff brick with structural steel framework.
! he building is to be rushed to completion with all
possible haste and will provide facilities much
needed. The company is also installing at the pres-
ent time in its own power house a 1,000-kilowatt
generator direct-connected to a cross-compound
Lane & Bodley Corliss engine. Its new foundry is
also being connected by side tracks to the system
of tracks in the main works, which will permit of
the use of a locomotive crane car for delivery of
material to and from this portion of the plant.

BUSINESS.
M. L. Barrett & Co., 219 Lake street, Chicago,

are putting on the market a fine line of larmiers of
every description. This firm has made a specialty
of the business for a number of years, and says it

is in a postion to cater satisfactorily to the wants
of the numerous lacquer consumers of the country.

The Latrobe Steel company, Latrobe, Pa., is about
to install an electric power plant in its works. One
300-horsepower and one 80-horsepower engine will
be furnished by the Ball Engine company of Erie,
Pa. The latter company will also furnish engines
direct-connected to generators for the Postoffice at
Philadelphia.

The Western Electrical Supply company of St.
1. 1. nis reports that it is having an unusually large
demand for its new-type Peerless incandescent lamp.
It slates that it has been improving this lamp grad-
ually, and that to-day the lamp is as near perfect
as it is possible to get it in this age of electrical
development. The lamp is sold under strong guar-
antei

. and the company is always glad of an op-
portunity to submit sample lamps for tests.

The S. Morgan Smith company of York, Pa., has
lately received an order for one 18-inch and six
single 39-inch McCormick turbines, from the Mcla-
bctchouan Pulp company, Quebec. Each turbine
will be mounted in an iron flume, connected to a
supply pipe 76 feet in diameter. Five of the 39-
inch turbines will develop 4,000 horsepower and
drive 10 pulp grinders. Another of the same size
will drive the wet machines, screens and other ma-
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chinery. The 18-inch turbine will operate a dy-

namo. The head 1
1 mill will have a

daily capacity <>f '>> tons oi pulp, <lry weight.

The 0. C. While company of Worcester,
which won ;i gold ilvcr medal and an hon-
orable mention at the Pan-American Exposition, is

contemplating enlarging its factory. The company
is rushed with orders f" ' .Ll.lr inc:m<l.

lamps for use in shops. It is now filling large or-

ders for fixtures of this description (for which it

w.-is awarded the ^old medal) for the new archi-

tectural building of Harvard University, for the

G lyear Shoe Machinery company of Boston, the

Carnegie Steel company of Pittsburg, R. Hoc & Co.

of Xew York, Brown & Sharpc Manufacturing
company of Providence and the Weston Electrical

Instrument company of Newark, NT
. J.

A new socket called the Hubbcll pendent pttll

sockel is put forth by the Central Electric company
of Chicago as most convenient for chandeliers, wall

brackets, etc., it being provided with a chain to

inches long, in place of a key. This socket ha!

approved by the National Board of Fire '

writers and the Central Electric company will be

furnish additional information and

'I hi i ho I. Clarl • l< t ric illuminai

1. manufactured by the Electric Si

Vppliance company of I
1

. of which
lark is manager. .

the value of a sho power at a very

small additional cost. It lights the ca-c brilliantly,

while the source is not discernible to the eye. 'I he

reflect' ilc an. I. being entirely of a metallic

constru fireproof Phc device is illustrated

and described in a circular recently issued by the

company.

hi Ohio Electric Works of Cleveland sav that

they arc better prepared than ever to supply

trical Christmas goods. Their line is small motors,

necktie light

licyclc electric lights, r.

and miniature lamp

including lamps, reccp*

guc.

"Flcxduct"
offered the trade. It is made

. ;th a flexible warp and treated

I compound, all of whi
conduit the highest insulating qu

de doubly pri

ruction and the manufacture •

flexible conduit
ively intact and at

ing in the wires can force the
This new conduit is being mad-

mduit company of 21 Park
'l '"irk city, which

ILLUSTRATED ELECTRICAL PATENT RECORD.

685,242. Electric Railway. Riccardo Arno and Ar-
istide Caramagna, Turin, Italy. Application filed

April 21, 1897.
An electrically conductive contact connected with an

underground electric feeder and a bipolar field magnet
having concave pole faces are combined with a bipolar
armature having corresponding convex pole faces. The
magnet poles are so located and the armature is so ar-

ranged to oscillate between the magnet poles that the
latter will at no time be concentric with the armature
poles except when the armature has assumed a predeter-
mine or given position. An electrically conductive con-
tact is adapted to be moved by the armature into contact
with tbe feeder contact.

I 85,274. Electrolytic Decomposing Apparatus. Max
Haas, Aue, Germany. Application filed June 14,

1900.

An electrolysing vessel divided in several compartments
by bipolar electrodes is combined with a storage vessel.

The hrst-mentioned vessel is mounted within the latter

leaving a free space between its bottom and that of the
storage vessel. The top edge of the internal vessel is lo-

cated beneath the top edge of the storage vessel, and
apertures are arranged in the bottom of the internal vessel

for establishing a communication of the different compart-
ments with the outer vessel.

685,278. Battery. Gustavos Heidel, St. Louis," Mo.,
assignor of one-half to Gustav Miller, St. Louis,

Mo. Application filed August 20, 1900.

A cell of electro-active material forms one active ele-

ment of the battery and an electrode located in the cell

forms the other active element. Insulators are arranged
upon the exterior of the cell and project at intervals

therefrom.

085,286. Magneto-electric Generator. John S. Mead,
Buffalo, N. Y., assignor to Albert W. Courtney,
Buffalo, N. Y. Application filed March 18, 1901.

Tne armature and a main and a shunt circuit are com-
bined with a make-and-break cam capable of rotary adjust-

ment on tbe armature shaft and forming one of the terminals
of th 1 shuut circuit. A brush is arranged to bear aga nst the
cam and forms the other terminal of the shunt circuit. A
setting wheel is connected witn the cam and is provided
with a series of lockiug recesses. A lo .-king catch is con-
nected with tbe armature shaft to turn tberewitQ and inter-

lock with one of the recesses of the setting wheel.

685,290. System of Armature Winding. Thomas J.

Murphy, Montreal, Canada. Application filed

May 4, 1901.

Formed or machine-wound coils are so arranged that the

outer span of the coils is soma multiple or nearly so of
the inn^r portion, necessitating tbe outer span being two
or more layers in width.

685,301. Telegraph Key. Charles Shirley, Brook-
lyn, N. Y., and John F. Skirrow, East Orange,
N. J. Application filed August 6, 1901.

A horizontal rock shaft is mounted in the upper end of
an upriiebt hollow case in this device. A depending
arm on the rock shaft extends into the case and carries a

contact point which forms one terminal of a circuit. A
tension device is connected to the arm on the rock shaft.

Means are provided for adjusting the tension of this de-
vice An adjustable terminal is carried by the case in

position to be engaged by the contact on the depending
arm. The tension-adjusting means and the adjustable
terminal are on the same side of the case, and an operating
handle is adapted 10 be connected to one end of the rock
sbalt. and is also adapted to extend radially therefrom
away from the adjusting devices. (See cut.)

685,308. Controller Regulator. Albert D. Thomas,
Keokuk, Iowa, assignor to the Garton-Daniels
company, Keokuk, Iowa. Application filed May
10, 1900.

A rotating part has limiting walls at intervals and moves
with the controller. A lever is moved in one direction by
the controller. An arm is pivoted to th* free end of the
lever and is adapted 10 engage ihe limiting walls in the
rotating p-trt ana to lock the part against further rotation
when the arm and lever are In alinement and to permit
the part to rotate freely when the lever and arm are out of
alinement. Means independent of tho controller are pro-
vided for moving the lever out of tho tangential position.

685.313. Electricity Meter. Roger S. White, Chi-

cago, 111., assignor of one-fifth to William J.

Reast, Brooklyn, N. Y. Application filed Janu-
ary 30, 1901.

An armature is influenced by tho current to be meas-
ured. Two commutators are provided for the armature
and there rue two antt-friftion disks with which each
commutator engages. Tho shafts of each set of disks arc
arranged relatively close together so that the engaging
point botween each disk and the commutator will be ad-
jacent to the engaging point of tho corresponding disk
and the commutator. Lnd bearings limit longitudinal
movement of the armaturo.

685.314. Electricity Meter. Roger S. White, Chi-
cago, 111. Application filed August 24, 1901.

A rotatablo armature and its commutator are combined
with rt pair of bearing disks insulated from each other and

Issued (United States Patent Office) October sg, /go/.

with which the commutator engages to support the arma-
ture. Tbe disks engage the commutator at points of differ-

ent potential.

685,326. Electric - elevator Hoisting Mechanism.
Thomas W. Eaton, Chicago, 111., assignor to
the Eaton & Prince company, Chicago, 111. Ap-
plication filed March 26, 1901.

A hoisting motor Ins the usual field magnets and arma-
ture, and a shunt winding and auxiliary series coils are
provided for tbe field magnets. There is a resistance for

the shunt held windings and also a resistance for tbe
armature circuit. 1 here are means operating to cut In
the shunt field resistance in starting up and for completing
the circuit of the series field windings and for cutting out
tbe armature resistance. Tbe means operate to cut
out the armature resistance gradually and to cut in the
shunt field -resistance gradually before tbe armature
resistance is entirely cut out, whereby the speed is in-

creased. Means are provided for gradually short-circuit
ing tbe auxiliary series field windings to convert tbe motor
into a shunt wound.

685,390. Printing Telegraph. John E. Wright, New
York, N. Y. Application filed October 5, 1900.

A type wheel hiving two rows of characters is combined
with a printing magnet and armature lever. Two par-
allel printing levers are pivoted to oscillate in planes at

right angles to that of the armature lever, and are provided
with platens which are adaoted to print from the two
rows of characters respectively A plate is carried by the
armature lever and has project'Ons extending under the
two printing levers and is also pivoted to oscillate in a plane
parallel with the levers. An es-apement wheel with a
shaft therefor has pios or stops thereon which are adapted
to engage with and shift the plate, whereby it will be
caused by tbe movement of the armature lever to engage
with either of the printing levers and enter a notch in the
other, according to the position in which it is set.

NO. 6S5.30I.

685.393. Electric Brake. Perley P. Crafts. Boston,

Mass., assignor to the Algonquin Electric Brake
company, Boston, Mass. Application filed No-
vember 30, 1900.

The brakes of a vehicle arc combined with a winding
drum therefor, which has an intermediate groove. A
chain extends from the brakes and is arranged to be
wouud in the groove. Flanges on either end ot the drum
contain tbe energizing coils of magnetic clutches for en-

gaging the drum with the shaft.

685.394. Electric Brake. Perley P. Crafts, Boston,
M -.. assignor to the Algonquin Electric Brake
company, Boston, Mass. Application filed No-
vember 30, 1900.

The brakes of a vehicle arc combined with a rotary wind-
ing drum. A reciprocating lever is connected "to the
brakes. A chain is attached to the lever and is adapted to

be wound on iho drum. An electromagnetic clutch is

provided forcngtgine the drum with a driving shaft. An
automatic lock is applied to the reciprocating lever, and
there is an elect 1 oiuatnet for releasing the lock.

685,401. Universal Call Circuit and Apparati'

Toll Service, Angus S. Hibbard, Chicago, 111.,

assignor to the American Bell Telephone com-
pany, BoM'-n, Mass. Application filed June 27,

1901.

At Ihe toll-lino switchboard of a telephone exchange
system, a sc*ics of croups of operators' telephones arv
oach in an independent loop. A series of order or instruc-

tion circuits each extend from another switchboard or
central station to some one of the groups, and from tlio

first tnlcphone loop of Ihe group to tho other loops of the
group successively through a series of separable contacts

each loop and the next fallowing loop. A circuit-
changing or switching device is provided for each tele-

phone loop, whirh controls the connection of ihe loop with

the associated order circuit, and is adapted to include the
telephone of ihe loop in the circuit, to disconnect it there-
from, or to bridge it across the conductors thereof, and in

tlio two latter positions to close the separable contacts
and extend tho ordor circuit 10 the next following tele-

phone loon. Circuit connections extend from Ihe separa-
ble contacts of the last switching device of all 01 the
groups except tho last, to the main conductors of the order
circuit of a following group. Continuation conductors or

circuit connections lead from the separable contacts of the

last switching device of the last croup to the ma
doctors of the order circuit of the first croup. (See cut
on next pace.)

Electric Arc Lamp. John A. Mosher.
Chicago, III., assignor to the Adams & Westlakc
company, Chicago, III. Application filed March
25, 1 9oi-

A car dashboard has an apertare. A lamp comprises
two sections one of which contains the works of the lamp
and the other or front the g'a«s. Tbe two sections are
secured together upon and to tbe opposite faces of the
dashboard and around the aperture The electric-arc
headlight comprises a solenoid, a tabular movable core
playing therein, a carbon-receivinetobe oroject-ng through
the core, an oscillating clatch carried by tbe receiving
tube and adapted to grip the upper carboi of tbe lamp, a
crank arm secared to the clutch, a link connecting the
crank arm with the movable core, and means for limiting
the movement of the receiving tube, the travel of tbe core
being govern-d by that of the receiving tube bat bring al-
lowed 1 greater play in o>der to permit of tbe operation o
the clatch. (See cut on next page.)

685.430. Automatic Synchronizer. John Pearson,
St. Paul, Minn., assignor of one-half to James
F. Williamson, Minneapolis, Minn. Application
filed February 19, 1901.

Two or more synchronous alternating-current machines
and a circuit therefor have an automatic switch to coople
them in parallel. An electric trip is provided for the
switch and there is an automatic synchronizer inclcd<nc
two magnets, for controlling the trip circuit. Means con-
trolled by the automatic switch are provided to open the
trip circuit, when the switch assumes its closed position.

685.431. Magnetic Device for Use in Alternating-
current Circuits. John Pearson, St. Paul, M
assignor of one-half to James F. Williamson,
Minneapolis, Minn. Application filed February
19, 1901.

A main maenet and its armature lever are combined
with a minor magnet acting on ihe armature in opp^sitio n
to the main magnet, and coincidentally with tbe action

CI

NO- 685,494.

thereon o( the main maenet, whereby the armature i

held in engagement with the nrnor magnet until tbe main
magnet attains a predetermined strength.

~
1. Winding for Electromagnetic Spools or

Coils. John A. Hcany. Philadelphia, Pa., as-

signor 10 the Teter-Heany Developing company.
Philadelphia, Pa., and Charleston. W. Ya.
plication filed October 18, 1900.

This device comprises a spool or coil for electromag-
nets and the like bailt ap of successive super;-

-

tio'is of live wire wound between layers or sheets of

asbestos and a cord of asbestos disposed alongside the
sections of wire in the winding of the same so that the
sections oT wire will be embedded in the layers or sheets
of asbestos and be surrounded by tbe cord's of asbestos
and in such manner as that a wire at the riehl or outlet
end of the Brst layer will be connected with the wire at

the left or inlet end of tbe second layer and the wire at

the richt or outlet end of the second layer will

nectcd with the wire of the left or inlet end of the third

layer and so on. so that the current can pass continuously
in one direction throughout the coil.

Thermoelectric Couple. Eugene Ii

and Charles F. Cooper. Paris, France. Appli-
cation filed February 23, 1901.

This process of manufacturing a copper-sulphide tube
for thermoelectric couples consists of placing the
which 1I10 sulpln.ie is to be formed and means for produc-
ing sulphur vapor in a closed vessel and w\

cause the sulphur to form a covering st copper sulphide
thereon and then wiihdrawing ihi

£85,472, Process of Manufac cr-sulphidc

ds for Thermbelec Her-
mit e and Charles F. Cooper. Par

iginal application filed Fel 1901.

I and this application file

1901.

This process consists of beatitut coppec - :'r

bee *me* liquid, casting it in molds, heat-og an.l
I

mini ig it M a sulphur vapor in a d " t after-

ward beating it in a closed vessel containing cop
then cooling.

Thomas S. Perkins. TdV
Pa., assignor to the Westing!
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Manufacturing company, Pittsburg, Pa. Appli-

cation filed November 9, 1900.

A number of resistancj grids of zigzag formation are

mounted in a frame and are severally provided with pro-

jections at the ex. remities of their bars or limbs. Non-
conducting bars are rigidly fastened at their ends to the

extremities of the end bars or limbs of the grids and have
holes to receive the projections on the intermediate bars

or limbs.

085,486. Controlling System for Electric - lamp
Heaters. Henry N. Potter, Gottingen, Germany,
assignor to George Westinghouse, Pittsburg, Pa.

Application filed August 9, 1899. Renewed April

27, 1900.

See page 303 for description of this and two immediately
succeeding patents.

6Ss,4S7. Ballast Cut-out for Electric Lamps. Henry
N. Potter, Pittsburg, Pa., assignor to George
Westinghouse, Pittsburg, Pa. Application filed

July 14, 1900.

685,488. Heater Cut-out for Electric Lamps. Henry
N. Potter, Halensee, Germany, assignor to

George Westinghouse, Pittsburg, Pa. Applica-

tion filed August 15, igoo. Renewed September

6, 1901.

no. 685.401.

685.494. System of Electrical Distribution. Norman
W. Storer, Edgewood Park, Pa., assignor to

the Westinghouse Electric and Manufacturing
company, Pittsburg, Pa. Application filed Sep-

tember 6, 1900.

A main circuit has a variable electromotive force and a

branch circuit requires a substantially invariable electro-

motive torce. A dynamo-electric machine is connected
across the miin circuit and has a shunt-wound, normally
saturated field magnet. A self-excited dynamo-electric
machine has an uusaturated field maeoet and one of its

terminals is connected to one side of the main circuit. A
third dynamo-electric machine has its armature in the

branch circuit and has a field-magnet winding in the
armature circuit of ihe machine that has the unsaturated
field magnet. The armatures of all of the machines are
mechanically connected (See cut on preceding page.)

685.501. Desk or Table Lamp. Alexander J. Wurts,
Pittsburg, Pa., assignor to George Westing-
house, Pittsburg, Pa. Application filed Febru-
ary 21, 1900.

See page 303.

685,507. Switch for Electric Circuits. Harry P.

Davis, Pittsburg, Pa., assignor to the Westing-
house Electric and Manufacturing company,
Pittsburg, Pa. Application filed November 9,

1900.

A middle terminal post has a conducting block or plate,

and two terminal posts provided with contact jaws are
located at opposite sides of the mid lie post and ore later-

ally offset with reference to the middle post and tach
other. These are combined with switch blades pivotally

supported at their inner ends on the middle post, block or

plaie. the latter being provided with clips or jaws to re-

ceive the fiee ends of the blaaes when thrown to open-
circuit position.

685,512. Method of Treating Nernst-lamp Glow-
ers. Marshall W. Hanks, Pittsburg, Pa., as-

signor to George Westinghouse, Pittsburg, Pa.

Application filed April 24, 1900.

See page 303.

685,516. Mounting and Driving Dynamos on Cars.

Patrick Kennedy, Brooklyn, N. Y., assignor to

the Consolidated Railway, Electric Lighting and
Equipment company of New Jersey. Applica-

tion filed February 5, 1901.

A car truck haa a dynamo mounted on the rocking bear-

ings ihereundi-r. A bell and pulleys are provided for

driving the dynamo from the axle. There is a tension

spri g which maintains the tension on the belt, and an
equalizer placed between the spring and dynamo rna-n-

uios the elastic pressure of the spring on the belt constant
when the belt stretches.

685,528. Heating Device for Electric Lamps. Henry
N. Potter, Gottingen, Germany, assignor to

George Westinghouse, Pittsburg, Pa. Applica-

tion filed September 11, 1899.

For description of tbis and succeeding patent sec page
303.

685,549. Electric Cut-out. Alexander J. Wurts,
Pittsburg, Pa., assignor to George Westinghouse,
Pittsburg, Pa. Application filed April 17,

685,57l. 'Telegrn- - System. John Burry,

Fort Lee, N. J. Application filed October 23,

8%.
A pair of flat or leaf aprirjz*. are separated from each

other ihroozb at least a part of their length and form part

of a I)oe circuit. Bach of the springs 1ft split longitud-

inally to form a number of fingers. A cutting-in plug
having beveled or wedge-ended conductors is provided
for insertion between tbe springs for moving the fingers
of each out of contact one by one.

685,575. Electric-railway Trolley. Edward R. Coon,
Burlington, Vt. Application filed May 25, 1901.

A sphere of conducting material is su tably mounted and
is capable of rotating in all directions. Two smaller
spheres are also capable of rotating in all directions and
aie airaneed above and on each side of the first.

685,577. Apparatus for Regulating Electric-gener-
ating Systems. Albert De Dion and Georges
Bouton, Puteaux, France. Application filed

June 4, 1901.

An internil combustion engine drives a dynamo-electric
machine. A solenoid is in shunt with the dynamo. An
oscillating disk is a'tached to the core of the solenoid. An
induction valve is provided with a stem and a cam. A
horizontally sliding arm is connected wth the disk and is

interposed between the stem and cam and is operated by
the latter for actuating the former. The whole arra"ge-
ment is such as to vary tbe speed of the motor according
to the intensity of the current to be furnished by the
dynamo.

NO. 685,715.

685,590. Electrical Indicator. Henry Faltermayer
and Frederick W. Faltermayer, Philadelphia, Pa,
Application filed July 19, 1900.

A series of magnets is provided. An armature at one
end of the maguets has free ends which curve away from
the magnets. The free ends of the armature are in differ-

ent planes with respect to the pole pieces of the magnets.
An armature at the other end of the magnets has free ends
which curve away from the magnets.

685,604. Electric Switch. John W. Hearn, Brook-
lyn, N. Y. Application filed January 22, 1901.

A magnet having an armature is pivoted in proximity to

a switcn tongue. A shaft carries a ratchet and cam. A
pawl is conuected with the at mature and engages with the
rati. her. A pldte is loosely mounted on the snaft and is

provided with pins or lugs to engage with the cam. Levers
connect the plate and switch tongue, whereby the latter is

shifted as the cam is rotated.

085,606. Screw Driver for Securing Insulators in

Place. Archie Henry, Meadville, Pa. Applica-

tion filed May 23, 1901.

The body or shank of the implement is provided at one
end wih two integral rigid jaws curved to grasp the head
of an insulator and is provided at its opposite end wiih an
integral handle. A screw-diiver is movabty fitted in the

body or shank centrally between the jaws, and means are
provided for adjusting the screw-driver toward and ftom
the ends of the jaws.

685.613. Switchboard and Fuse Box. Montgomery
H. Johnson, Utica, N. Y. Application filed

March 26, 1900.

A non-conducting tablet has electrical conductors
thereon. A conducting pi .te extends frum the inner face

of the tablet across an edge thereof, and has an angular
outer end on the outer face of the tablet. Means are pro-
vided which electrically counect the angular end with con-

ductors on the tablet. 1 here is a fuse wire at the inner face

of the tablet, and means are [ rovidtd to connect the wire

electrically to the inner end of the plate.

685.614. Support for Electric Push-buttons. Henry
F. Keil, New York, N. Y. Application filed Feb-

ruary 13, 1901.

A base stamped out of sheet metal has a circular edge
and is provided with a concentric wall threaded upon its

inner f ice, and is also provided with orifices for purposes
of supuort. A superimposed shell is provided with means
to h Id a push-button, and the shell has a concentric

hollow rim and a flange threaded upon its outer face.

685,685. Power Generator for Telephones. Ernest

Krahcnbuhl, San Rafael, Cal. Application filed

July 7, 1899.

This device is a portable attachment for operating elec-

trical connections, and comprises a frame or bracket an
elect' ical generator mounted in the bracket, and a foot

treadle also mounted in the bracket and connected to the

generator shaft.

685,715. Secrecy Telephone System. Frank A. Cum-
ings, Greersville, Ohio, assignor of one-half to

Wilson Morris, Loudonville, Ohio. Application

filed April 19, 1901.

The hook or receiver-supporting lever constitutes a

swifh which is arranged to nnk* and break the receiver

and transmitter circuits. A second or intermediate switch

has »n arm arranged to make and break the tnagnpto and
line circuit. A con^octi"* rod ii provided at one end with

a coupling whereby it may bo detachably secured to the

book-ievcr. Th* remaining end rf the rod Is pivotally

joined to the switch arm. A third swl ch has an arm
adapted to be oporaled by h=tnd and is arranged to connect
alternately with the right and left braochoe of the line.

The switch-arm is in electrical connection with the tele
phone receiver. (Ste cut.)

685,717. Electric Furnace. Oscar Frolich, Steglitz,
near Berlin, Germany, assignor to the firm of
Siemens & Halske, Aktien-gesellschaft. Berlin,
Germany. Application filed September 27, 1898.

This device is preferably for the production of carbide of
calcium. A crucible h^s a central opening at the bottom,
and also has a centrally imroduced movable tube-shaped
upper carbon. The crucible is adapted to be filled with
pulverized raw material to such a height as to exclude the
air from the arc A lid hermetically closes the ui'per end
of the tube-shiped carbon and contains pipes which are
adapted to carry off the gaseous products issuing from the
arc. The pipes lead to a gas fnrnace arranged below the
crucible.

685,720. Electric Fan. Gardner C. Hawkins, Bos-

no. 685,426.

ton, Mass., assignor to the Boston Electric Heat-
ing and Power company, Portland, Maine, and
Boston, Mass. Application filed January 24, 1901.

This device comprises a suspended casing and an electric
motor located th-rein hiving a vertically arraaged armature
shaft to which a fan is aitached A resistance coil and a
switch is provided in the casing above the armature, and
there are means operable from beneath the fan to control
the switch whereoy the resistance coil may be thrown into
or out of the circuit.

685.724. Method of Electric Lighting. Walther
Nernst, Gottingen, Germany, assignor to George
Westinghouse, Pittsburg, Pa. Application filed

April 28, 1898.

See pages 302 and 303 for description of ihis and succeed-
ing patents.

685.725. Electric Glow Lamp. Walther Nernst,
Gottingen, Germany, assignor to George West-
inghouse, Pittsburg, Pa. Original application
filed April 2S, 1898. Divided and this applica-
tion filed May 29, 1899.

685.726. Electric-lighting Apparatus. Walther Nernst,
Gottingen, Germany, assignor to George West-
inghouse, Pittsburg, Pa. Original application
filed April 28,^1898. Divided and this applica-
tion filed November ", 1899.

685.727. Electric Glow Lamp. Walther Nernst,
Gottingen, Germany, assignor to George West-
inghouse, Pittsburg, Pa. Original application
filed April 28, 1898. Divided and application
tion filed May 29, 1899. Again divided and this

application filed April 10, 1901.

685.728. Electric Glow Lamp. Walther Nernst,
Gottingen, Germany, assignor to George West-
inghouse, Pitt&burg, Pa. Original application
filed April 28, 1898. Divided and application
filed May 29, 1899. Again divided and this ap-
plication filed April 10, 1901.

685.729. Glower for Electric Lamps. Walther Nernst,
Gottingen, Germany, assignor to George West-
inghouse, Pittsburg, Pa. Application filed Au-
gust 24, 1899.

685.730. Material for Electric-lamp Glowers. Wal-
ther Nernst, Gottingen, Germany, assignor to
George Westinghouse, Pittsburg, Pa. Applica-
tion filed August 24, 1899. Renewed June 18,

1901.

685.731. Ballast Device for Electric Glower Lamps.
Walther Nernst, Gottingen, Germany, assignor
to George Westinghouse, Pittsburg, Pa. Ap-
plication filed September 29, 1899. Renewed
June 30, 1900.

685.732. Glower for Electric Lamps. Walther
Nernst, Gottingen, Germany, assignor to George
Westinghouse, Pittsburg, Pa. Application filed

August 24, 1899. Renewed April 13, igoo.

685.733. Glower for Electric Lamps. Walther
Nernst, Gottingen, Germany, assignor to George
Westinghouse, Pittsburg, Pa. Application filed

November 8, 1900.
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Locating Metals by Electricity.

An interesting and novel application of electricity

1 hat has recently been receiving some attention is

a new method for locating metals in the earth. The
method employed is to have movable electrodes or

terminals connected by wire with a Wheatstonc
bridge and other apparatus for measuring resis-

tances in the circuit.

These electrodes are moved about by a regular sys-

tem over a given area in such a way as to obtain the

measurement of a large number of resistances in

us directions, and by a comparison of the vari-

ous measurements to ascertain wberc the current is

taking a metallic streak or deposit as a conductor.

Referring to Fig. 2 (on the next page), which may be

taken to represent a mining claim or plat of ground
that it is proposed to survey.(X) (X') represents the

!: or vein of metallic ore which is to be found.

The terminals of the device, consisting of suitable

rods, are driven into the earth at (A) (A -

), and

.1 ..ire is stretched from one to the other. The elec-

tee current is sent from one terminal to the other,

n-.Jiing a ground return. Let it be supposed that

•' ground circuit shows a

resistance of 10,000 ohms.

The terminals would then

be moved a few feet to

fB) (B'), and a resistance

of 9.500 ohms may be

found. This process) is re-

newed at (C) (O, (D)
r
r>") and (E) (K). the

rt istance varying some-

t, of course, with each

measurement.

t'non the terminals be-

Iriven at (F) (F'). the

return current will run

down and seek the conduc-

tivitv of the metallic streak,

with the result that nroba-

blv the reading will fall

off to 1,000 ohms of rc-

uce. Moving the ter-

minals down then to iG)
CG"). a still greater decli-

nation will be observed,

sav. to 800 ohms. At (FO
(FO it will begin to rise

again, and it may be 1.200

Inn-. Getting to CIl (I'),

outside of the influence

of :!.c metallic streak,
the ground circuit takes

the normal earth resistance,

as a( (A) (A'), (B) (B').

etc., and returns to about

to.ooo ohms. The taking of the readings of resist-

ance is continued at (J) (J'), (K) (K'), etc., until

the end of the plat of ground proposed to be sur-

veyed is reached. The result of this isurvey is

taken as indicating that somewhere between (F)
( F') and (Ft) (H') there is a conductor or metallic

Streak. The exact location of this is ascertained by

planting one of the terminals at a point at which
the lowest reading was obtained, as at (H'), and

swinging the other terminal backward and forward
until the minimum resistance is indicated. Then
by leaving that electrode stationary and swing-

ing the electrode at the other side of the plat until

the lowest reading is reached, experience shows
by a large number of tests that the electrodes will

he planted immediately over - the metallic streak.

By a careful system of working this out, and by

taking a sufficient number of measurements, a metal-

lic vein ran be staked out on the surface of the

ground, with its meanders, the electrodes being

brought nearer to one another, and a system of

swinging being observed at each station. It will

be observed that the entire principle upon which

this method rests is that a metallic streak in the

earth is 3 better conductor than the earth on each

side of it.

This method was invented by Fred II. Brown,

formerly of Oak Park, III. His patent rights were

bought by the Electric Metal Locating company of

Chicago, which is now operating the method.

Connected with the apparatus is a telephone

lachment by which the man at the instrument and

at the home terminal ran give directions to the man

operating the other terminal at any distance, although

there may be hills or forests intervening. The com-
pany has adopted an ingenious, portable contrivance

for this telephone system. The lineman who works
at the end away from the instrument is provided
with a reel upon which the wire is wound. This
wire is double, only one strand being used for the

earth measurements. For the telephones both wires

are used, thus making a metallic circuit. The line-

man is signaled by vibrating the diaphragm of his

instrument. A set of dry batteries is used for the

earth measurements and also the telephone talking

and signaling.

The method has been practically applied to the lo-

cation of lead, zinc, copper, iron and gold. The pres-

ident of the company has_ just returned from
Northern Idaho and Oregon, where the company
has recently made five gold locations with the

method, the locations having been proved, he says,

with pick and shovel. The deepest work done with

the method up to this time is at a depth of 600 feet.

There seems no good reason, however, why a much
greater depth might not be tested for metal.

LOCATING METALS BY ELECTRICITY.—FIELD PARTY USING THE METHOD

In using the system the length of wire between

the terminals must be more than twice the depth at

which surveys are intended to be made. The elec-

tric current, following the lines of least resistance,

will come back through the earth rather than travel

a greater distance down to the metal, along the

metal and back to the terminal. Supposing, for

instance, that there is a metallic streak 100 feet deep,

the current must go down 100 feet to seek it, travel

along the metallic streak, and then return 100 feet

to the other terminal. This would make 200

feet, besides traversing the length of the metallic

streak. It is obvious that if there was only

100 feet of wire out that the current would
return without going down 100 feet through the

earth to seek out the metal, and then back another
100 feet. On this principle, it is found neci

to stretch a length of wire that is more than d

the depth proposed to be surveyed. Of course,

there is a limit 10 the amount of wire that conbl

be so employed. The company has. however, had
"itt t.ooo feet of wire and managed it easily.

It is obvious that if there is no metallic streak

within the plat surveyed, a normal set of resistances

throughout, which will be comparatively even, will

be the result. This indicates with certainty that

there no metallic conductor traversing the plat.

Without knowing whether there be a metallic streak

. it is often necessary to make measun
in various directions, For instance, an cast-and-

wcsl survey may lie made first. Upon locating

nothing, a north-and-south survey may be run.
and tli, n, if nothing is located, the survey may he

made diagonally each way. These four sets of
measurements have been found practically to locate
or discover anything that may be in the plat.

It has happened, in the use of the instrument a
number of times, that the most unexpected results
have been indicated from the surface, mining ex-
perts having freely asserted that the instrument
undoubtedly mistaken, but the company states that
in every instance the absolute demonstration of re-
sults has shown that the instrument did its work
faithfully, even as against the judgment of the best
mining experts.

The president of the Electric Metal Locating com-
pany is Ernest Dale Owen of Chicago, and princi-
pally interested with him is Fred M. Steele, until
recently president of the American Bridge Works
and the Chicago Forge and Bolt company. A com-
pany has been formed to employ this method in

Michigan, Wisconsin and Minnesota, among the
stockholders of which are James J. Hill, president
of the Great Northern Railway company; Mr. Oli-
ver, president of the Oliver Iron and Steel company
of Pittsburg; Mr. Ayer of Boston, of patent-mc

'

lame: J. M. Longyear of
Marquette. Mich., an.'

Davis of Newport, presi-

dent of the Michigan Canal
company, who are propos-
ing to use it principally on
iron and copper in that sec-

tion.

Practical experience has
demonstrated that a metal-
lic .streak in the earth has
a degree of conduc
so much greater than that
of other conductors which
might lessen the resistance
that no difficulty is expe-
r i e n c e d in determining
when a metallic streak
has been found. Streams
of water, damp condi-
tions of the soil. etc. all

have a tendency to lower
the resistance, but the very
radical fall of the Cl-
over a metallic streak
differentiatcs the latter
from any of these other
causes.

There are some phenom-
ena connected with t h e

use of this system which
are not yet fully understood
by the company employing
it. which, however, hap-

pen to be in the line of a successful operation of the

method. One of these is the very radical fall of
resistance that is immediately obtained when thi

initials are placed inside the line of the side

of a vein, or in its immediate vicinity. While
noticeable that as the terminals arc approaching a

metallic conductor on cither side, there is a decided
diminution in the resistance, there is such a radical

decrease of this resistance when it gets over the

metallicstreak that its presence is clearl;

this, of course, is more or less dependent upon the

percentage of metal and the characl Forma-
tion being measured—more noticeable, perhaps
copper than any other, tana,

the reading of the normal r,

-

.'ii each side of the metallic streak was 54.000

Immediately over a rich, copper
the surface, but which was very narro

ms.
On the celebrated Calumet and Heda pi

in Michigan, over the conglomerate and
veins, carrying from .-'

!

copper only, the normal res

15.000 and 20,000 ohms, and
respectively, 1,000 and 1.100 ohms
was taken to swing to the very

these readings might even have been r

ohms in each case. Over ft

tion is less radical, but is well defined

marked when over the deposit Up
company has not had any experience with >

carrying nothing but gold ill very small quanl
Its work has been in instances whet
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ter carried a small percentage of oxide of iron.

Oxide of iron has the least conductivity of any of

the metals so far tried, although a deposit of this

ore is so decidedly a better conductor than the earth

that it is also readily determined. The reason that

this metal is not so good a conductor as the others

may be due to the oxidization.

The company has procured two patents on the

method, and several patents on the apparatus. It

confidently asserts that this method will supersede

the chance of mineral prospecting and make of

prospecting a scientific certainty.

In Fig. I is shown a party using the method

in the field. The picture was taken while the men

were surveying a plat near Baker City, Ore., in

which a vein of gold quartz was accurately located.

At the left of the picture stands the lineman with

his reel of wire and telephone apparatus. The sec-

ond man is 0. J. Lee, the company's electrical and

FIG. 2. LOCATING METALS BY ELECTRICITY.—SURVEY

OF MINING CLAIM.

"terreohmetric" engineer. Beside him is shown the

indicating instrument and the other telephone. The

third man is an assistant, and on the right is Mr.

Wright, the company's mining expert.

University of Chicago Central Power
Plant.

An extensive heating, lighting and power system

is being installed on the campus of the University

of Chicago. A central power house is now in the

course of erection, and from it a system of tunnels

will run to the 17 buildings on the campus, carrying

the heating mains and the cables for the electric

lighting and power. There are to be three direct-

connected power units, consisting of Western Elec-

tric generators in sizes of 350, 250 and 60 kilo-

watts, coupled to Ball engines of 600, 400 and So-

horsepower capacity, respectively. The buildings

will be lighted on the 220-volt, three-wire system

and a ioo-kilowatt compensator at the power house

will serve to balance the load. Later there is to be

a 20-kilowatt compensator installed for use with

the smallest generator on night loads. The plant

will supply a total of about 12,000 incandescent

lamps and "about 15 arcs for outdoor lighting. About
50 horsepower in motors will be used in the. dif-

ferent buildings for ventilating purposes and a 5,0-

horsepower motor will drive a forced-draft appa-

ratus. A number of electric elevators, as well as all

the motors for laboratory and other purposes that

are now installed, will be operated from the main
plant. The boiler plant will consist of 10 130-horse-

- Titusville water-tube boilers. It is expected

that the system will be in full operation early in

January.
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Single-phase Alternating-current
Motors. 1

By Edwin S. Pillsbury.

Experience has demonstrated that in order to

obtain the highest economy of operation in a cen-

tral station it is necessary to secure as even a load

diagram as possible; furthermore, to reduce liability

to a complete shut-down and secure a maximum
flexibility in the system, it is important that as few
different types of apparatus be installed as can be

selected to cover the range of the service.

The tendency at present and doubtless in the fu-

ture will be to a greater extent to concentrate the

work of a station on a single set of generators.

Probably the day is not far distant, when at the

outside not more than two distinct systems of dis-

tribution will be considered for any one station,

and this only in exceptional cases, thus enabling

larger generating units to be installed and avoiding

the necessity of having a large amount of idle ma-
chinery connected to the steam plant and of allow-

ing a considerable portion of the copper of the dis-

tributing circuits to lie idle during the greater part

of the time.

The multiphase system gave the first promise of

a solution of this problem of furnishing a single

type of generator capable of covering the entire

field and enabling the,supply of an extended district

and varied service to be drawn from one set of

generators. However, now at the end of a decade

the results do not appear to have altogether war-

ranted the anticipations of the early promoters of

these systems.

The cost of the multiphase circuits, transformers,

regulators, etc., necessary in an extended system of

distribution of this kind is very great, and the ap-

pliances mentioned introduce complications that were

little appreciated by the early promoters of these

svstems. These reasons have in no small measure
curtailed the general adoption of the multiphase

distribution. Furthermore, when transformation to

direct current is required, the multiphase rotary

and its regulating appurtenances form a complex

and delicate piece of apparatus, which bids fair to

be largely superseded by the motor-generator, owing
to the latter's greater simplicity, as well as its su-

perior regulating characteristics, from the fact that

its secondary voltage is practically independent of

its primary.
During the last few years the single-phase motor

has been perfected, until now it is practically as good
as the multiphase one. Thus we have opening up a

system of distribution possessing most of the ad-

vantageous features of the multiphase systems, yet

Searchlight for Diamond Shoal Light-
ship.

A novel application of the electric searchlight is

made on the Diamond Shoal lightship when it

::ito service off Cape Hattcras in December.

This vessel is already equipped with six loo-candlc-

IOO-volt incandescent mast lamps, three 011

each of its two mi -cribed in the Western

Electrician of June 15. 1'joi), but ted thai

these lamp;, cannot be seen for more than 13

miles. The scarchligh;. which is to be in

will project a 13-inch beam of light directly upward

and the rolling of the ship in the

•hat locality will play it about in

hion. This shifting vertical lighl

thought, will attract the attention of marii

f 30 miles, and p far away as

50 mil ccrctary of the lighthouse board

successful that it will play a

::rt part in the lighthouse system and will

the future.

November 16, 1901

power. This was at about the rated voltage of the
motor, which was one of five-horsepower capacity,

but designed to carry temporary overloads of 50
per cent. _
One of the great advantages of the single-phase

induction type of motors is its simplicity, whereby
it is possible to take care of excessive overloads
by stepping up the voltage. This can be done by a
single-coil transformer of relatively small dimen-
sions, or by bringing out loops in the primary wind-
ing.

It is possible by the use of a condenser to elimi-
nate on a single-phase motor practically all of the
idle current from the circuit, thus bringing the
power factor up to approximately 100 per cent. For
a 60-cycle motor the condensers are connected across
the line as a shunt to the motor, provided the volt-
age is 500; for lower voltages it is necessary to

step up in order to utilize the condensers to the
best advantage, though for very small motors 250-
volt condensers are practical. In many cases this

idle current is not of sufficient importance to make
it worth while to supply condensers, but where it

is desired to secure the best obtainable regulation,

the condenser is a very valuable adjunct to the
single-phase motor installation, and it is one of the

features in which the single-phase machine possesses
marked superiority over the multiphase motor, as

in general the condensers are too expensive to be
practical on multiphase motors, owing to the larger
number required and complexity of the arrange-
ment necessary to introduce them.
As these motors have no rotary field while stand-

ing still, other arrangements than those adopted
with the multiphase motors have to be introduced
to secure satisfactory starting torque. However,
several methods of obtaining this, are open to the

designer, the most successful being by the use of

a commutator, which is short-circuited when the

speed of the motor approaches synchronism. With
such a commutator, the connections may be ar-

ranged for starting with the rotor in series with

the stator, or the brushes may be connected to-

gether, making the rotor a secondary to the stator.

With either arrangement the position of the rotor

poles, which will be fixed by the brushes, should be

placed slightly off center from the repelling stator

pole. The reversal of the machine is then accom-
plished by moving the brushes so as to fix this pole

on one or the other side of the stator pole, according

to the direction of rotation required.

Fig. I is a sectional diagram of a five-horsepower

motor, as built by the Wagner Electric Manufac-
turing company. Fig. 2 is a diagram of the circuits

while starting such a motor. By moving the brushes

FIG. I. SINGLE-PHASE MOTORS.—SECTIONAL DIAGRAM OF FIVE- HORSEPOWER MACHINE

company, which
r, Wilmington. Reading

planning a continuous route
of Reading.

without the features which have so far prevented

1 lie general adoption of that type of apparatus.

These single-phase motors arc not only about

equal to the multiphase, but in several respects

possess features that are unattainable with the other

and older type.

Curves have been made to illustrate the perform
ance of a one and 10-horsepower, 60-cvcle, single-

motor. The one-horsepower motor wives an

efficiency and power factor as high as 77 per cent.,

while the 10-horsepower machine gives a power
of pi per cent, and an efficiency of 84 per

These figures on efficiency would be very satis-

1 if obtained from direct-current machines,

while' the power factors and efficiencies would be

exceptionally good results if obtained from multi-

phase motoi
>w thai the maximum output is

proportional to the square of the

gi . the bcsl results having been

mum '-.in pu t of about eight liorsc-

I. Abstract of paper rea^
aftoflatloil at Pat-Ill-Bay, O.

through a very short arc, the rotor poles will he

seen to be fixed on one or the other side of the

center of the stator pole, and the rotation thereby

secured in one or the other directions, as desired.

This arrangement of the rotor as a secondary to the

stator, illustrated in Fig. 2, makes a very simple

and most satisfactory method of starting these mo-

tors. However, to get the best results, some little

care is required to produce a commutator that will

stand the spark of the alternating current, which, as

many live found by experience, is particularly

de tructivc, but where the machines have to be

started up only occasionally, no trouble is experi-

enced from this source, provided the insulation

and copper of the commutator are selected of such

grade as to wear away at the same rate. Thus built

motors are all right for almost any class of

I!, except where they have to be stopped ""'

started continually, for which work the writer has

far seen a satisfactory machine.

Referring to Fig. 1, parts of the motor arc let-

tered as follows: (A), terminal cable; C")' '"

clamp; (C) pillow block; (D), pillow-block can;

(K), . (F), oil cock; (G), oil ring; '"'.
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bearing; (I), shaft; (J), adjustment stud; (K),
rocker arm; (L) rocker-arm tube; (M),
holder; (N), carbon brush; (O), commutator ; (P),
spring nut; (R), spring-nut key; (S), govi

spring; (T), spring barrel; (U), spring barrel ring;
\ i. shorl circuiting ring; (W), governor weight;

i X i. governor weight pin
; (Q (Z),

dowel pin.

We will now turn our attention for a few min
utes to the reactions in the motor during its opera-

tion Referring to Fig. 3, let (G) be an armature
or rotor, provided with closed coils surrounding
iu periphery and acting as secondaries to the pri-

mary coils enclosing the poles (B), (B'), etc. If

now we assume the pole ( R') to be excited by the

alternating current and the rotor in motion, it is

evident thai its conductors will have two electrn-

FIG. 2. SINGLE-PHASE MOTORS.—DIAGRAM OF CIRCUITS
WHILE STARTING.

motive forces induced in them, one from the re-

versals of the current or flux thereby, the other
from their motion through ' the magnetic field of

(,B). Farther on these two electromotive forces

will be separated by 90 degrees in time, and by the

same angle in space, since the maximum induction

due to change of flux will occur when the pole is

weakest, while the maximum induction due to rota-

tion will occur when the pole is strongest, which
will be 90 degrees later. Likewise the consequent
pole formed, due to the motion of the rotor, will

be formed halfway between the stator poles, while

that formed by a change of flux from the primary
circuit will be formed opposite the center of the

pole inducing it, or go degrees separated from the

former. From these considerations it is evident that

we have here the elements necessary for the pro-

duction of a perfect rotary field. We have two
currents at right angles in space and 90 degrees re-

moved in time. Moreover, these are, if the rotor is

turning in synchronism with the circuit, of equal

magnitude and frequency, and if the pole-pieces

arc arranged so as to distribute the flux over the

pole faces in a sine curve, or curve similar to the

curve of the primary electromotive force, they will

be complementary and should therefore produce a

uniform rotation of this secondary field, which
should, moreover, be of practically uniform strength.

Now, taking any given coil in the rotor, say

(a), (a'), Fig. 3, let us follow the reactions in it

FIG. 3. SINGLE-PHASE MOTORS.— DIAGRAM TO SHOW
REACTIONS.

during one-quarter of a cycle. In the position occu-
pied by it in the diagram, if we assume the mag-
netic flux of the pole-piece to be just crossing the

neutral, that is. at the point marked (P) in the

wave curve, Fig. 4. this coil will be receiving its

maximum electromotive force from the reversal of

1 lie flux induced by the current but none at all due
to its rotation, since we have assumed the pole to

have disappeared at this instant : 90 degrees later

it will have moved to a position opposite the center

pole-pieces (B) and (B), Fig. 3. and will be re-

ceiving a maximum induction due to its motion, but

none at all due to the change of flux induced by

the current, as this current is now at the crest of

the wave and for the instant of constant strength.

Note also that it encloses no flux in either position,

hut in each is about to commence to enclose lines

with its next forward movement. However, since

the flux has been enclosed and again withdrawn in

its in ition i" 'lie other, the

current in this conductor has passed through a half
<

, while the conductor has ad-

grces; it therefore carries a current

the frequency of the primary circuit.

Referring again to Fig, 3, and uming
the flux from the pole-pier. I!',i at the

ing point (V), Fig. 4, it is evident that the

tctors to both the right and left of the center

pole-piece will be enclosing positive lines, and
ire he formed ai this point a con-

sequent repelling or positive pole Now, yo dc
later, ductors will have advanced half-

way to the n, Victors under pole

piece (B) will have induced in them a maximum
electromotive fore., due to their motion, but none
at all due to changes of flux from the inducing
current. However, the pole now formed due to

motion of the rotor will not be formed op;

the center of the pole-pieces, but will be formed
halfway between the pole-pieces, and will be f

of such polarity as would tend to retard its motion.
This pole will he positive and formed at (a). Now,
since we started with the secondary pole opposite

pole-piece (B) and go degrees later, we find it op-
posite (a), or go degrees backward from its former
position, the effect will be equivalent to its move-
ment through this angle. It will be noted that dur-
ing this interval, the rotor conductors have moved
forward to (a'). We therefore have in our sec-

ondary element a field rotating in the opposite di-

rection to that of the rotor itself, and an equal speed.

which agrees with our previous statement. As we
noted above, the currents inducing this secondary
rotary field are twice the frequency of the circuit.

Now these high-frequency currents and the rotary

field induced thereby should be in practice of as

small magnitude as possible. To accomplish this, it

is necessary to proportion the pole-piece so that the

flux is distributed over their faces in a curve of

the same shape as the primary electromotive-force

curve of the circuit.

The Wagner company has not, so far, succeeded

in making a satisfactory single-phase motor for

variable speed, and it is not certain, from our

FIG. 4. SINGLE-PHASE MOTORS.—WAVE CURVE.

present knowledge, to what extent this will ever
be practical.

It will probably be universally admitted that the

high-tension, single-phase, alternating-current pri-

mary, with a low-tension secondary satisfactorily

meets the conditions for all classes of lighting serv-

ice as well as that of general power distribution;

that is, about all of the ordinary service of a station

except the operating of elevators, of certain classes

of machinery requiring speed regulation and service

requiring direct current, such as charging automo-
biles, electroplating, etc. Furthermore, we have
every reason to believe that it can do this with

greater economy of investment and with less ex-
penditure for maintenance than any system so far

suggested.
In order to cover the excepted classes of service

mentioned above, we shall have to add to our equip-

ment a single-phase motor-generator plant, driven

from the same high-tension primaries, and supply-

ing direct current to a network of low-tension mains,

from wdiich so much of the service as cannot be

handled with alternating motors can be supplied

with direct current, this to include the operation

of elevators, hoists, etc., as well as the direct driving

of such machinery as can be better handled with

this current. These motor-generators would be in-

stalled at carefully selected centers of distribution

and would all feed into the same network, which
would generally have to cover all the business por-

tions of the city.

For the supply of isolated factories or warehouses
situated in the outskirts of the city, as well as for

charging automobiles, operating a street railway, or

any similar work, a single motor-generator could be

installed ami operated in the same manner as those

feeding into the low-tension network. Thus, when
supplied with these auxiliaries, we shall havi

vided for all classes of service from our sinpl

work of high-tension mains and generators.

Our low-tension direct and alternating network

may he arranged to supply independent distric

they may overlap, so that both are accessible at the

same points, if such is desirable. It is worth while

to note here that the voltage on the direct-current

side of our motot is practically independ
nil of the 'he primary side, so that we
ire assured of obtaining good regulation on the

direct 1 ins, whether we are careful to re-

lain this at all points in the alternating systei

noi: this will enable us to supplj lights, as well as

power from these mains.

\ system laid out on the above lines will have

the following valuable features, many of which are

not possessed by any system at present in us

Ml class, supplied from one

source and through cue set of mains.

Two-wire feeders and distributing circuits may
he tin- uniform practice throughout the sj

Only one transformer will be rep:
dcr, thus reducing

: minimum, as well as facil

balancing of the load on differ

of the system will be necessary, 'lie. full ca-
pacity of CVI

at all tin

supplying any service.

at the switchboard will be n
minimum.

No r other COl.e;

will he required to regulate (|

current supply; moreover, tl

independent of the primary voltage.

,f the plant and circuits will be
less than for any system covering an equally
range of service: likewise, the leakage

r than with any allcrn.v:

nl are of t!

plest character pi ': all station app
uniform pattern and of the simpb

tion adopted to cover this field.

Many other points of advantage for the single-
phase system might be pointed out, as well :

course, some points of disadvantage as compared
with its principal competitors in this field, the multi-

systems.

Death of James W. Codfrey.
[By telegraph to the Western Electrician.;

New York. November 11.—The electrical frater-

nity throughout the country will be shocked to learn

of the sudden death of James W. Godfrey of this

city, sales manager for the India Rubber and Gutta
Percha Insulating company, which occurred last

Saturday. Mr. Godfrey, with a friend, had been
taking a spin on the speedway behind
and on the drive homeward turned into an avenue
undergoing repairs. The street is poorly lighted,

and, in turning out to avoid a heavy team, the light

runabout struck a gravel heap, on which, it is said,

there was no light, and was overturned, throwing
both occupants violently to the ground. Mr. God-
frey struck on his head and sustained a fractured

skull and internal injuries. He was removed to the

J. Hood Wright Hospital, where he died at S p. m.
without having recovered consciousness.

Few men connected with the electrical industry

were better known or more universally liked than
Mr. Godfrey. His indefatigable energy, unusual ex-

ecutive ability, strict integrity and genial dispos

made him respected as a business man and beloved

as a friend. He had been connected with the devel-

opment of the electrical trade since the early days,

and was personally known from Maine to California.

For nine years he held the position of manager of

the New York Insulated Wire company, whose busi-

ness he built up from a small beginning to the large

JAMES W. GODFRBY.

proportions subsequently attained. AI

years ago Mr. Godfrey took charge of the salt

partment ~>i the India Rubber and Gutta ','

insulating (Habirshaw) company, which he man-
with ability to the time of '.lis death, i

•ecrelary and treasurer

of this city and was interested in a numl
enterprises, lie was a thirtj

and a member of sn
York Athletic. Suburban Drivers and

the New York Drivers

was 31 years of

daughters. R

In Chicago Mr
liked. He was a frequent vis

in the year of ; Fair—tSftj-

much time here. His company at that

Mi w York Insulated, had th<

all the rubber-covered wire used

This contract was secured bj

re H. Meeker, hut Mr
do in supervising its c-
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a capable business man and a whole-souled, genial

companion. His electrical friends are sincere in

mourning their loss and in extending condolences

to the family.

Electrical Oscillations of High Fre-
quency.

By Arthur V. Abbott, C. E., M. W. S. E.

Part II.

I will now change the connections from the Edi-

son current to the alternating one, and you see that

the lamp remains continuously lighted. Someone
will immediately reason that if the alternating cur-

rent passing tnrough a wire coil and an iron bar

can set up a changing magnetic field that can excite

electricity in the second coil, the turns of wire in

the first coil must naturally react among them-
selves and set up counter currents that oppose each

other. This is precisely what occurs. When the

electrical state of a coil is changing, each coil of

wire reacts upon all the others, setting up counter

electrical actions that tend, when the original cur-

rent is increasing, to oppose its rise, and when it is

decreasing, to oppose its fall. Such action pro-

duces the effect called impedance.

To illustrate this principle still further. Here is

a large lamp, to the base of which a wire coil is at-

tached and the whole contrivance placed in a jar

of water, so that it floats. Setting the jar on the

top of the alternating magnet the lamp is at once

illuminated, and, moreover, as it slightly rises in the

water a certain repulsive action must take place

confine electricity within itself. To obtain capacity

of any magnitude by means of the old-fashioned
Leyden jars required the employment of a larffe

number of glass bottles. Now condensers are made
of alternate layers of tin foil and sheets of mica.
Here is one in a wooden box, only about eight inches
on each side, that has as great a capacity as could
be obtained by several hundred jars. I connect the
terminals of the condenser to the Edison mains;
then removing the wires I touch the terminals with
a metal rod, when a bright flash and sharp crack
show that considerable electricity has been stored

in the condenser. There is another binding post in

the center of the box to which only half as many
plates are attached. Repeating the experiment with
this post a similar but smaller spark and snap show
that, as one would expect, the storing power of the

condenser is proportional to the size. Let me now
repeat the experiment, using an electrical pressure
which is twice as great and then half as large as

in the first instance. With the higher pressure of

220 volts the spark is a detonation, while with 50
volts it is hardly perceptible. Hence the ca-

pacity of a condenser varies with the electrical

pressure, so that condensers appear to be elastic.

Let us take an analogy. Here is a jar of water
having a tube connected to the bottom leading to a

rubber bag. If I raise the jar slightlv. the increased

head or water pressure causes the water to flow7

into the bag and distends it against its own elas-

ticity. If the jar be lowered, the bag contracts and
forces the water back again. Hence the capacity of

the rubber bag may be measured in terms of the

water pressure, for the greater the pressure the

o

Two things are proved: First, that notwithstanding
the alternator gives but no volts, there are 220
volts around the terminals both of the condenser
and of the inductance. Second, shunting out either
the condenser or the inductance in an alternating
circuit paradoxically increases ana not decreases
its apparent resistance, 'thus by a judicious manip-
ulation of inductance and capacity in the circuit be-
fore you, I have doubled the electrical pressure of
the generator. Such a result opens before the im-
agination wide possiDinties, and the apparatus which
I shall now show you owes much of its somewhat
surprising results to the utilization of this principle.
By means of the rough diagram shown I will

describe the chief features of a high-frequency coil

such as is on the table. First, there are the Edison
mains which furnish a supply of straight current
at no volts. To them is attached a small rotary
transformer, the function of which is to convert
the straight current into an alternating current at
no volts with a frequency of 133 periods per sec-
ond. Now comes a static transformer, which raises
the potentia. from no to 10,000 volts. Across the
leads from the 10,000-volt transformer a condenser is

placed, made of sheets of tin foil immersed in oil,

each being separated by an excellent insulating pa-
per made by the Central Electric company. From
the condenser one side of the circuit passes directly

to one terminal of the primary of the high-fre-
quency coil that consists of nine turns of copper
ribbon three-quarters inch wide and 0.035 inch thick,

wound around a kind of squirrel cage made of
strips of wood. The other side of the circuit passes
from the condenser to a spark gap made of five

aluminum balls, two of which are adjustable with
reference to the other three, giving a graduated
quadruple spark gap, and thence to the other termi-

Static

10000 Volts

HIGH-FREQUENCY coil connections.

15-INCH SPARK WITH INDUCTANCE IN CIRCUIT. HIGH-FREQUENCY DISCHARGE FROM TERMINAL TO WIRE RING TWO FEET IN DIAMETER.

between the coil and the magnet. Raising the jar, I

place a copper plate between it and tne magnet.

jne lamp is at once extinguished, for the energy

of the magnetic field is now expended in producing

electric currents in the copper plate, and the lamp
coil is therefore screened and no electricity de-

veloped to illuminate the lamp, but the copper plate

becomes quite hot, as you can readily feel. Cutting

off the alternating current, I place another copper

piate upon the alternating magnet. To an ordinary

magnet a copper plate is, as you know, quite indif-

ferent. On closing the circuit the copper plate is

violently repelled and thrown some distance into the

air, thus forcibly illustrating the repulsion previously

shown by the Moating lamp.

I pass a knitting needle through a hole in the

center of the plate to prevent it trom flying away,

and the plate floats in the air some six inches above

the magnet. Now it commences to rotate, and soon

is spinning several hundred times a minute, making

a very practical electric motor. Removing the lamp

irom the jar of water I substitute a hollow floating

.- ball; on setting the jar over the magnet the

ball commences to spin, and it soon rotates with

-uch violence as to leap frorn tne J ar -

All these experiments are simply illustrations of

•he fact that by means of electricity, energy may be

in the magnetic field surrounding a conduc-

nd that with the proper apparatus this energy

when released may be utilized. So far we have

dealt with but two of the fundamental properties-

resistance and inductance. We must now consider

capacity.

All electrical conductors appear to be able to hold

:n a certain quantity of electricity. The ex-

perim ' jar coated inside and oul

with tin foil, from which a spark may be obtained,

fimiliar that I forbear to repeat it. In mod-
Leyden jar is called •

-ning ability to condci

more the bag can hold. A condenser acts in pre-

cisely a similar manner.
Such is, very briefly and imperfectly, an outline

of the behavior of the three fundamental attributes

of every electrical circuit—resistance, inductance

and capacity. Resistance acts to dissipate the elec-

trical energy, while inductance and capacity operate

to store up and retain the energy in such a manner
as to permit it to be subsequently recovered.

Curiously also, inductance acts in a manner op-

posed to capacity. When a circuit is electrified,

inductance tends to set up a counter electromotive

force that opposes the transfer of electrical energy,

while on the other hand capacity acts as an elastic

electrical tank that courts an inrush of current.

Evidently it is possible so to adjust the mutual
relations of inductance and capacity in any circuit

so that they should exactly balance each other and
leave the circuit as if it were devoid of both. Un-
der such circumstances a circuit is said to be in

nee. Very peculiar results may follow in

such cases.

Here is a bank of eight lamps in parallel. Con-
nected in series with them is a condenser and a

oil of wire. I connect the terminals of this

circuit to the alternator and at once the lamps burn

brightly. Here are two more lamps connected in

series by a heavy wire that I will use as a rough
detector. All the lamps arc regular no-volt lamps,

and the brightly burning hank shows that the al-

ternator has developed no volts. If I place the

detector lamps across the terminals of the alternator,

the bank of eight lamps is unaffected, while the de-

tector lamps glow very dimly, as would be ex-

for no volts cannot illuminate two no-
volt lamps in series. I will, now place the dc-

lamps across the terminals, first of the con-

and then of the wire coil or inductance.

In both case the detector lamps light up to full

brilliancy, while the bank of lamps grows dim.

nal of the primary of the high-frequency coil. The
secondary of this coil consists of 280 turns of cot-

ton-covered No. 24 wire, wound on a paper cylin-

der and placed inside the primary, the whole affair

being immersed in a papier-mache jar filled with
oil. The operation of the coil is as follows :

'

Twice during each period the static transformer
charges the condenser. When the potential rises

sufficiently to overcome the resistance of the air

gap the condenser discharges. As the inductance
of the secondary of the static transformer is very
high, essentially all this discharge passes through
the primary of the high-frequency coil. Lord Kel-
vin has shown that for every electrical circuit con-
taining resistance, inductance and capacity, the dis-

charge from the condenser will be oscillatory, when
the resistance is less than the square root of the

product of the inductance and capacity. If R rep-

resents the resistance, C the capacity and L the in-

ductance, this relation is explained by the formula,

R < y" LC. In the circuit under construction, if

the resistance of the spark gap, connecting wires

and primary is less than the square root of the

product of the inductance and capacity, the elec-

trical charge of the condenser will be a series of re-

current impulses that rush to and fro around the

circuit (A), (B), (C), CD). In one of the previous

experiments it was shown that the presence of an al-

ternating current in one coil of wire was sufficient to

excite electricity in an adjacent one. It is also easy

to show that the results obtained in the secondary

roil are proportional to the amount of electricity

imping in the primary, and to the rapidity with

which it oscillates. Jf the resistance of the circuit

is very small, which is the case in the apparatus

before you, the rapidity of the alternations or fre-

qiicncy is given by the expression n = >- .. —

'

in which n is the number of oscillations per second.
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I. 1 lie inductance of the circuit and C the capacity.

In this apparatus the condenser can he varied from
.005 to .058 microfarad. Including the inductance of

1 Ik leads, L has a value of .013 henry, and hence

5.000.000 , ,
,o = J = 616,000 per second.

v/t.ou ,•: .ooj)

5.000.000
and n 178,000 per second.

/(.013 - .058)

Potential measurements show that about 200,000

volts are developed, so that the coil is capable of

giving upward of a 20-ich spark. With such elec-

trical pressures and frequencies many curious and
somewhat paradoxical phenomena appear.

Here is a piece of No. 00 copper wire bent in the

suape of a U with legs about three feet long, so

that the total length of the wire is about six feet.

At various points along the U little copper hooks
arc placed, on which I bang incandescent lamps in

such a manner as to bridge from one side of the U
to the other. The resistance of the U is about

0.0004 ohm and that of the lamp about 200 ohms,
so that the lamp presents 50,000 times as much re-

sistance as the copper U. I attach one end of the

U to the condenser and the other to the spark gap,

adjusting the condenser to give about 600,000 alter-

nations per second. On closing the switch some of

the lamps immediately glow, notwithstanding they

are shunted by an almost infinitely low resistance.

In an earlier experiment the impedance of a coil of

copper prevented the iron wire from glowing. Here
the impedance on a short rod is sufficient to force

electricity through an alternative path against a re-

sistance 50,000 times as great. But why do some of

the lights burn brightly, others dimly, while others

are black, even although shunted by a longer bar?

Here is a cotton cord ; by a twist of the hand I

can set it swinging in exactly the same manner as

a sounding piano string vibrates. Certain portions

of the cord swing through large arcs while others

are nearly still, and the quiescent points subdivide

the cord into definite equal parts. Such points of

rest are called nodes in music, and the experiment

with the copper U proves the existence of electrical

nodes. The discharge from the condenser is a wave
that travels along the rod ; at points where the

crest of the wave appears the lamps glow brightly.

but at the hollows they are black and at intermediate

points correspondingly dim.

The relative inductance, capacity and resistance

affect curiously the character of the discharge from
the coil. Inserting all of the condenser, a white.

flaming arc as thick as a lead pencil is produced,

that jumps some 15 inches between the terminals

with a continuous hissing roar. By equipping the

terminals with a pair of large sewing needles and
shortening the arc, the needles may.be volatilized

with the customary scintillation of burning steel.

By inserting inductance in the circuit the character

of the discharge is entirely altered. It loses the

arc-light character, becoming thin and thread-like.

The discharges take place at longer intervals, emit-

ting a pale, violet gleam, and in fact with sufficient

inductance all of the phenomena of the largest

Holtz machine may be repeated. Extinguishing the

lights and setting the coil at work, all parts of the

apparatus are covered with a phosphorescent glow.

By reducing the condenser to its smallest limit the

frequency is raised to 600,000 per second, and then

sparks no longer pass between the terminals, but

instead each pole emits a violet brush that envelops

it in a pale flame shooting a foot or more into the

air. Placing a large brass ball on one of the termi-

nals and approaching the hand toward the other

one, sparks dart from the fingers to the sphere, but

owing to the high frequency there is absolutely no
sensation. The impedance of my tody is so great

that, while there is abundant energy to kill, the

alternations arc so rapid that there is no time to

affect the vital organs. Indeed I may approach my
hand so closely to the coil that a shower_ of sparks

passes. There is a slight burning sensation at the

tips of the fingers, and to-morrow a few blisters

will appear, as the spark is intensely hot, but no
cither sensation is experienced. Equipping my hand
with a metal rod. sparks may be taken with im-

punity. Stepping upon a glass plate supported by

four tumblers, so as to insulate myself as perfectly

as possible, and offering the metal rod to one

terminal of the coil, a rush of sparks passes to my
hand, notwithstanding the fact that T am com-
pletely insulated, for with such high frequencies

most bodies possess so great a capacity that elec-

trical action may be carried on with one wire in-

stead of two. To place a plate of
_
glass between

the terminals on an ordinary induction cnil simply

stops the discharge. Setting the poles of the high-

frequency coil so that no discharge takes place, and
inserting a glass plate, causes a rush of sparks to

the plate that spread into a network a foot in diam-

eter, and in a minute or so the glass is pierced.

You can also sec by touching it that it is intensely

hot.

Here are two wires supported on wooden stands

extended down the room. Attaching them to the

poles of the coil, each one clows its entire lene-th

'with a cylinder of violet light, while between the

wires there is a continuous phosphorescent dis

charge. Equipping one pole with a metal rod and

the other with a wire ring some two feet in diame-

ter, of which the knob forms the center, a violet

wheel of flame is produced. Here is a little alumi-

num vane that I will place on a needle point set

upon one of the terminals. Holding a metal screen

connected to the other pole a foot or more above
the vane it and is now re-

volving in a cylinder of light, thus giving a motor
with but a single wire. Taking a p ood a
couple of feet long ami two inches in thickness I

place it across the coil poles. The first spark rends
the wood as a lightning flash docs a tree, and now
the whole stick is in flames.

Here, to use an electrical term, is a high-fre-

quency transformer consisting of a glass jar on the
inside of which there arc some 300 turns of fine

wire on a paper cylinder, while on the outside arc
five or six turns of copper strip. I place the jar

on the glass plate resting on the tumblers, so that

it is completely insulated. I also connect an ordi-

nary uo-volt electric lamp across the terminals of
the copper strip and attach one end only of the in-

side wire to the high-frequency coil. Immediately
the lamp lights to full brilliancy. Standing on an-
other glass plate, and touching one pole of the coil

with the hand, I light up the lamp by presenting my
other hand to the transformer.
On these two wooden stands arc a couple of zinc

plates about four feet square. I set one at each
side of the room, so that the distance between them
may be as great as possible. I have a number of
glass tubes varying from two to eight feet in length

and about two inches in diameter. From all of
them the air has been exhausted as completely as

possible. There are no leading-in wires, no carbon
filaments or other devices—nothing, in fact, but the
infinitely tenuous residual atmosphere that the best

mercury pump cannot remove, yet the high-fre-
quency coil will fill the room with electrical waves
radiating from the zinc plates, and the residual

gaseous atoms in the glass tubes can in some mys-
terious manner pick up the radiated energy and
translate it into light. Lowering the lights T take

a tube in each hand, while my assistant does the
same, and you will see that, no matter where the

tubes mav be waved about, all are brilliantly illum-

inated. I will now take the eight-foot tube and hold

times smaller than all preconceived ideas ind
possible. Such bodies have now received
of corpuscles, and we are furthi -

good evidence that the corpuscle
trical analysis from different clcm<
same physical properties, or, in 01

corpuscles obtained from hydl
all respects as those obtained from ox
leads to the very startling proposition

ultimate analysis there is only one kind
and that the whole physical universe is but ;

phantasmagoria of Protean changes wrought
fundamental form of force acting on :

iter,

you ever watch a skillful smoker ;

smoke rings from his lighted cigar? They
most remarkable properties. They
elongate, contract, turn inside out.

; ;h and
around each other, and yet cac'r

tains its own individuality absolutely unchanged.
Conceive the luminifcrous ether—that

fluid of the existence of which there is all i,

most absolute proof—as a vast stagnar.-

pleting all space. Imagine, further, that here and
there, in some at present incomprehensible nv
a force to act upon the ether, producing ccn'

strain. At such points the ether would be dis-

and set into countless whirling eddies
in all respects analogous to the smoke rings.

Lord Kelvin has shown mathematically thai

a condition of affairs is sufficient to explain all 01

the physical conditions of matter as we kn
Recent electrical progress supports this assun
and, further, points to the hypothesis that ele

is tangible evidence of the vortex ring. Sc :

are now talking of the atom of electricity termed
an electron, meaning thereby an elementary ether
whirl. If all the existing kinds of matter can be
analyzed into one basic form, it is certainly con-
ceivable that this elementary substance could be
synthesized into an entirely different kind of n

than that from which it was first derived. Such

BRUSH DISCHARGE AT TERMINAL WITH FREotJENCV OF
600,000 OSCILLATIONS A SECOND.

it so that its center falls upon the intersection of
two lines, one drawn through the axis of the coil

and the other through the zinc plates. When under
these circumstances the tube is vertical, it remains
dark, so that there is a neutral plane that passes
through a vertical, drawn through the coil center,

but if I swing the tube a few degrees on cither

side it at once becomes illuminated.

In the light of the crude illustrations I have been
able to place before you this evening, it is evident

that the recent electrical progress has endowed us
with a further and deeper insight into the funda-
mental constitution of the universe than was pre-

viously possessed. During the early part of the

century just completed the atomic theory of Dalton
engaged the attention of the scientific world. This
hypothesis assumed that all matter was resolvable

into a comparatively small number of different ele-

ments incapable of further analysis by any process.
Physically each element could be reduced to parti-

cles of very minute yet perfectly appreciable dimen-
sions called atoms, while an attempt lo subdivide the

atom would, if it could be conceived of. as success-

fully result in its destruction—at least in the ma-
terial sense. The atoms of the elements possessed
the power of entering into combination with each
other in varying proportions, forming molecules that

exhibit properties comnletely different from those of

their constituents, while molecular aggregates form
the universe as we know it. Some idea of mole-
cular dimensions may he gained from Lord Kelvin's

illustration that if a drop of water should he magni-
fied to the size of the earth's orbit, or tSo.000.00O

miles in diameter, the molecules would appear

larger than marbles and smaller than baseballs.

Recently it has been shown bv experiment!
delicate to present to a large audience that bv elec-

trically acting upon m.inv of the elements in the
: stale, it is possible to snlit un the so-called

into portions that arc from T.000 to 2.000

PUNCTURING GLASS PLATE.

an achievement would realize all of the dreams of
the alchemists and substantiate the theories of the
Rosicrucians. The immensity of this conception
and its possible effect upon human affairs paralyzes
even the most daring imagination, so that only the
future can deal with possibilities so trcmeno

[The end.]

Electric Lifting: Magnets.
An important use of the electric lifting niac-

in the handling of ship plates and large l>oi!er plates.

The magnet is generally controlled by the ope
of the electric traveling crane to which it is at-

tached, and by its use it has been estimated that a

saving of from 50 to 75 per cent, can be c-

in time and labor in the handling, stacking,
and unloading of steel or iron plates, bars.

billets, ingots, etc. Where there is a rer

bility of danger, arising from the fact that the
current might he unexpectedly cut off in the d)

room without warning.
installed.

In handling billets or other material of similar

shape, two, three, four, or even more pieces, up to

the full length of the magnet, can be picked up and
handled at one time. In handling small, thin

the attractive force of the magnet will

a number of them, lifting several plate-

Electric lifting magnets of the type ordinarih
ployed, says the Scientific American, have a

capacity of five tons each. However, thev
doni taxed to their full capacity. Six
weighing ".so pounds, have been lifted by a single

magnet.

Corporation Counsel Walker has begun pr

tions to compel the enforcemer
quiring Chicago T.ictiv-. eomf.

to all points of interseel
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Curious errors sometimes creep into periodicals

that are ordinarily well informed on technical mat-

ters. Thus, when an excellent contemporay, de-

scribing an English submarine boat, says that "the

batteries will provide alternating current for five

hours' . submergence at this [eight-knot] speed, and

they can be charged again at sea by turning the

gas engine on to the electric machine," one wonders

how the word "alternating" was allowed to creep

in. Probably the blunder was due to some non-

technical writer in England, for it does seem that

the average English newspaper reporter is even

more hopelessly at sea when electrical matters are

under discussion than his American confrere. An-

other journal—one that undertakes to teach the

young, this time—calmly remarks that "the great

objection to electric motors—that they will not run

far enough without recharging— is said to be over-

come." But in this case the confusion of ideas is

evident.

An addition to the list of American electrical so-

cieties is proposed in the American Electrochemical

society, whose scope is exactly foreshadowed by the

name. This organization is only in embryo as yet,

but it will be formally established if 75 members

can be secured. Electrochemical arts flourish in the

United States, but the technical side of the various

industries has not received the attention it deserves.

There seems to be a field of usefulness for such

an organization ; and, in addition, it must not be

forgotten that the science and art of electricity can

no more expect to escape the tendency toward spe-

cialization than any other profession or industry.

Indeed, this tendency among the societies has been

manifested already, as in the case of the American

Street Railway association and the Street Railway

Accountants' association. There should be plenty of

work for the American Electrochemical society to

do, and we are-sure that it will receive a cordial wel-

come if it comes into being.

In England a jury in the Court of King's Bench

lias held that a criticism of an invention, even if

couched in a tone of banter, is a fair criticism on a

matter of public interest, and not a libel, when it is

clearly shown that the claims for the invention con-

stitute a manifest absurdity. Some time ago the

Electrical Review of London poked fun at a "multi-

ple energizing momentum engine" which, as near as

we can gather utilized "poleforcia," said to be a

newly discovered force. The inventor, a Mr. Pole

(who appears to have attached his name to the

"new force"), brought suit for libel. The engine

was tested by order of the court, and Professor

Perry testified that from 67 to 70 per cent, of the

power put into the machine was lost in it. Another

expert swore that the plaintiff's device had been

known for 50 years and that it was absolutely im-

possible that there should be any gain of power by

ii. The jury listened to the evidence and after 20

minutes' consideration returned a verdict for the

defendant. We congratulate the Electrical Review.

German
marked dc-

1900

Mr. Tesla's method of utilizing electrical effects

transmitted through earth or air is described in

this issue, the description being based on a careful

examination of six United States patents issued lasl

week and being largely in the language of the in-

r himself. Mr. Tesla has devised a novel

method of "effecting during any desired time in-

terval a st'.r :rgy derived from such [long;

distance electrical] impulses and utilizing (he poten-

tial energy foi operating a receiving

de-vice." II device" which Mr. Tesla

prefer er, which allows the en-

ergy of the succeeding impulses to be accumulated

November 16, 1901

for a sufficient length of time and then discharged
instantaneously in a manner said to be highly

effective. The inventor says that by the use
of .his invention results hitherto unattainable in

utilizing disturbances or 'effects transmitted very
great distances through natural media may be read-

ily attained. Perhaps this means that wireless trans-

mission across the Atlantic is really in contempla-
tion. At any rate, the patents are of great interest

and contain within themselves their best interpreta-

tion.

While there is no doubt a steady drift in Chi-
cago toward the abandonment of the cable system
of street-railway operation and the substitution of
electric lines having underground conductors in the

central portion of the city, it will be some time be-
fore the tentative scheme of the local transporta-

tion committee of the City Council is adopted. By
this plan electric conduit roads would be established

in the large area bounded by Fullerton avenue on
the north, Western avenue on the west and Thirty-
fifth street on the south. The street-railway com-
panies are willing enough to abandon the cable; but
they long for the overhead trolley throughout. This
the city authorities say they will not permit. The
companies hint at a restricted use of the underground-
wire system, and perhaps the city fathers will in

time modify their views as to the area of the
central district to be kept clear from the overhead
trolley wires. Thus a basis for discussion is found.
and the ultimate adjustment will only be achieved
after extended negotiation, into which many other

elements, such as extension of franchises, transfers,

character of the service, and the like, will enter.

The situation is an interesting one and important
alike to the traveling public of Chicago and the
transportation companies in interest. It is obvious
that something must be done to improve the street-

railway facilities of Chicago. The capacity of the

Union Loop for the elevated roads has been nearly

reached, and the surface lines are still overtaxed.

Perhaps the subway scheme for the central district,

with provision for local and express trains, holds out

the best prospect of relief. The whole problem is

complicated and demands the highest order of engi-

neering skill. When to this are added the jeal-

ousies and intrigues of the politicians it will be seen

that no ordinary prophet can foretell what the out-

come will be.

Space telegraphy continues to show interesting

developments. One company that has stock for

sale announces that inside of 20 days from No-
vember 10th the first -land line will be in operation

between Washington and Baltimore, and that the

line will be quickly extended to New York. Almost
at the same time the writer of a thoughtful article

in a New York daily cautions investors against the

fond hope of large and immediate profits from in-

vestments in systems of wireless telegraphy. One
sentence—long enough, to be sure—will show the

drift of this writer's contention : "It may be said

without fear of intelligent contradiction that noth-

ing has yet been developed in connection with the

wireless transmission of electrical currents in pre-

determined directions for the purpose of setting up

motion in receivers which may be utilized for the

production of intelligible signals or articulate sounds

which offers a basis for the capitalization of even a

small company organized for the purpose of doing

business and earning dividends for its share-

holders." This is taking the extreme position, but

it is the position on the safe side. Space telegraphy

offers a very interesting field for further investiga-

tion. But when it is commercially considered, in

the sense of transmitting messages for profit, it

must be admitted that its field is still so uncertain

that investors, remembering the liquid-air fiasco,

should relinquish their money only after assuring

themselves that display advertisements and glowing

prospectuses arc based on sound common sense.

In England reports of progress continue. It is

said I hat 350 miles has already been covered and

that Marconi has offered to give a demonstration

to the Admiralty of wireless transmission over a

distance of 500 miles. This is certainly :i long step

in advance if il"' Anglo Italian inventor can make

.1 In promi c. But after all mere distance is

ii-. 1
-.. important, pcrhapSj as 'Ik- practicable solv-

ing of the problem of non interference.
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Tesla's Utilization of Electrical Effects

and Radiant Energy.

Following close upon the patent for "Means for

Increasing the Intensity of Electrical Oscillations"

that was granted to Nikola Tesla on October 22<1

(illustrated description of which was given in the

Western Electrician of November 2d) comes a

scries of six patents relating to the utilization of

radiant energy and effects transmitted through nat-

ural media, such as the air and earth, that, seem-

ingly, are of much greater importance. These pat-

ents, numbered consecutively from 685,953 to 685,-

958, were issued by the United States Patent Office

on November 5th. From their evident basic nature

the patents may have an important bearing upon

the project for the transmission of messages long

distances through space, which Mr. Tesla is known

to have been working upon for some time.

In his introductory remarks Mr. Tesla recognizes

that in wireless telegraphy, as commonly known,

the electrical impulses reach a very distant receiving

station in an extremely feeble and attenuated condi-

tion. So extremely feeble are these impulses that it

is easy to discern the limitations of wireless teleg-

raphy as to-day practiced.

Generally expressed, Mr. Tesla seeks to achieve

results hitherto unobtainable in utilizing the feeble

electrical effects transmitted through the air or the

earth, by accumulating in a "storage device" the

energy of succeeding impulses for a sufficient in-

terval of time to render the sudden liberation of

the accumulated charge highly effective in operating

a receiver. He uses as a "storage device" a con-

denser. This he deems the most efficient electrical

storage device known to him for this purpose.

A crude illustration of the method underlying the

patents may be taken by considering a small water-

wheel and a tiny stream of water—so tiny that one

could hardly see or feel it—a stream that comes

really not in a steady stream but in impulses, so to

speak, one little spurt of water at a time. The
question of having this tiny stream of impulses,

each impulse having but very little energy, move and

drive a comparatively bulky waterwheel is somewhat

analogous to the problem Mr. Tesla has undertaken

to solve—that of utilizing the feeble electrical effects

transmitted through a considerable distance. In the

hydraulic analogy a solution would be to collect

the water of the tiny stream in a reservoir, and,

when enough has accumulated to produce the de-

sired movement, to turn it upon the wheel. Mr.
lesla's solution of the electrical problem is to em-
ploy a "storage device"—preferably a condenser.

The six patents to be described may be considered
in three sets of two each. In patent No. 085,954,

the application for which was hied on August I,

1899, and renewed on May 29, 1901, the inventor

describes a "Method of Utilizing Effects Trans-
mitted Through Natural Media." In describing his

invention Mr. Tesla writes as follows

:

"My invention is particularly useful in connec-
tion with methods and apparatus for operating dis-

tant receiving devices by means of electrical dis-

turbances produced by proper transmitters and con-
veyed to such receiving devices through the natural

media ; but it obviously has a wider range of ap-

plicability and may be employed, for example, in

the investigation or utilization of terrestrial, solar, or

other disturbances produced by natural causes.

"Several ways or methods of transmitting elec-

trical disturbances through the natural media and
utilizing them to operate distant receivers are now
known and have been applied with more or less

success for accomplishing a variety of useful re-

sults.

"One of these ways consists in producing, by a

suitable apparatus, rays or radiations—that is, dis-

turbances—which are propagated in straight lines

through space, directing them upon a receiving or

recording apparatus at a distance, and thereby bring-

ing the latter into action. This method is the oldest

and best known and has been brought particularly

into prominence in recent years through the investi-

gations of Heinrich Hertz.
"Another method consists in passing a current

through a circuit, preferably one enclosing a very
large area, inducing thereby in a similar circuit sit-

uated at a distance another current and affecting by
the same in any convenient way a receiving device.

"Still another way, which has also been known
for many years, is to pass in any suitable manner
a current through a portion of the ground, as by
connecting to two points of the same, preferably at

a considerable distance from each other, the two
terminals of a generator and to energize by a part
of the current diffused through the earth a distant
circuit, which is similarly arranged and grounded
at two points widely apart and which is made to act
upon a sensitive receiver.

"These various methods have their limitations,

one especially, which is common to all, being that

the receiving circuit or instrument must be main-
tained in a definite position with respect to the
transmitting apparatus, which often imposes great
disadvantages upon the use of the apparatus.

"In several applications filed by me and patents
granted to me I have disclosed other methods of ac-
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complishing results of this nature, which may be

briefly described as follows: In one system the

tial of a point or region of the earth is varied

by imparting to it intermittent or alternating elec-

trifications through one of the terminals of a

able source of electrical disturbances, which, to

heighten the effect, has its other terminal connected

to an insulated body, preferably of large surface and

at an elevation. The electrifications communicated
to the earth spread in all directions through

same, reaching a distant circuit, which generally

has its terminals arranged and connected similarly

to 1 hose of the transmitting source and operates

upon :i highly sensitive receiver.

"Another method is based upon the fact that the

l>hcric air, which behaves as an excellent in-

sulator to currents generated by ordinary apparatus,

becomes a conductor under the influence of cur-

rents or impulses of enormously high electromotive

force which I have devised means for generating.

By such means air strata, which arc easily accessi-

ble, are rendered available for the production of

many desired effects at distances however great.

This method, furthermore, allowed advantage to be

taken of many of those improvements which are

practicable in the ordinary systems of transmission

involving the use of a metallic conductor.

"Obviously, whatever method be employed, it is

desirable that the disturbances produced by the

transmitting apparatus should be as powerful as

possible, and by the use of certain forms of high-

frequency apparatus which I have devised and which
are now well known, important practical advantages

, are in this respect secured.

"Furthermore, since in most cases the amount of

energy conveyed to the distant circuit is but a mi-

nute fraction of the total energy emanating from the

source, it is necessary, for the attainment of the best

results, that whatever the character of the receiver

and the nature of the disturbances as much as pos-

sible of the energy conveyed should be made avail-

able for the operation of the receiver, and, with

this object in view, I have, heretofore, among other

means, employed a receiving circuit of high self-

induction and very small resistance and of a period

such as to vibrate in synchronism with the disturb-

ances, whereby a number of separate impulses from

•inntwmn-

FIG. I. TESLA'S UTILIZATION OF ELECTRICAL EFFECTS

AND RADIANT ENERGY.—ARRANGEMENT OF RECEIV-

ING APPARATUS.

the source were made to co-operate, thus magnify-
ing the effect exerted upon and insuring the action

of the receiving device. By these means decided ad-

vantages have been secured in many instances; but

very often the improvement is either not applicable

at all, or, if so, the gain is very slight.

"Evidently, when the source is one producing a

continufius pressure or delivering impulses of long
duration, it is impracticable to magnify the effects

in this manner, and when, on the other hand, it is

one furnishing short impulses of extreme rapidity

of succession, the advantage obtained in this way is

insignificant, owing to the radiation and the un-
avoidable 'frictional waste in the receiving circuit.

These losses reduce greatly both the intensity and
the number of the co-operative impulses, and, since

the initial intensity of each of these is necessarily

limited only an insignificant amount of energy is

thus made available for a single operation of the

receiver. As this amount is consequently depend-
ent on the energy conveyed to the receiver by one
single impulse, it is evidently necessary to employ
either a very large and costly, and therefore objec-

tionable transmitter or else to resort to the equally
objectionable use of a leceiving device too delicate

and too easily deranged. Furthermore, the en-

ergy obtained through the co-operation of the im-
pulses is in the form of extremely rapid vibrations,

and, because of this, unsuitable for the operation
of ordinary receivers, the more so as this form of
energy imposes narrow restrictions in regard to the

mode and time of its application to such devices.

"To overcome these and other limitations and dis-

advantages that have heretofore existed in such sys-

tems of transmission of signals or intelligence and
to render possible an investigation of impulsi

disturbances propagated through the natural media
from any kind of source and their practical utiliza-

tion for any purpose to which they are applicable.

I have devised a novel method, which, broadly
consists in effecting during any desired time inter-

val a storage of energy derived from such im|

and utilizing the potential energy so obtained for

operating a receiving device,

"The best way of carrying out my invention which
1 at present know is to store electrical energ;
tained from a suitable electrical generator in a con-
denser and to control the storage or the app'
of this energy by moans of a sensitive device acted
upon by the effects or disturbances; and therein
the operation of the receiver.

"The general principle underlying my invention
ami the operation of the various devices used will

be clearly understood by a reference to the accom-
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panying drawing (Fig. I), which is a diagram
trating a typical arrangement :us which
may be used in carrying my method in'

"In Fig. i condenser, to the terminals
(T) and I 'J; of whicl ctcd a charging
circuit including a bat''

(a), and a resistance tr), all connected in

as illustrated. The battery should be pri

very constant electromotive force and
carefully determined to secure

suhs. The resistance <r), which may be

or an inductive one, is not absolutely nco
of advantage to use it in order to facilitate

adjustment, and for thi it may be made
variable in any convenient and preferably coi

ous manner.
"Assuming that the disturbances which are to be

investigated or utilized for some practical end arc
rays identical with or resembling those of ordinary
light, the sensitive device faj may be a selenium
cell properly prepared, so as to be highly suscep-
tible to the influence of the rays, the action of which
should be intensified by the use of a reflector

shown in the drawing. It is well known that when
cells of this kind are exposed to such rays of greatly

varying intensity they undergo corresponding modi-
fications of their electrical resistance: but in the

ways they have been heretofore used they have been
of very' limited utility.

"In addition to the circuit including the

sensitive device or cell (a), another circuit

is provided, which is likewise connected to

the terminals (T) (T) of the condenser. This cir-

cuit, which may be called the 'receiving circuit.'

includes the receiver 1 R) . and in series with it a

device (d) before referred to, which performs the

duty of periodically discharging the condenser
through the receiver.

"From the foregoing the operation of the appa-
ratus as illustrated in Fig. 1 will be at once under-
stood. Normally—that is, when it is not influenced

by the rays at all or very slightly—the cell (a) be-
ing of a comparatively high resistance, permits only
a relatively feeble current to pass from the battery

into the condenser, and hence the latter is charged
at too slow a rate to accumulate during the time
interval between two succeeding operations of the

device (d), sufficient energy to operate the receiver.

or, generally speaking, to produce the required

change in the receiving circuit.

"This -condition is readily secured by a proper
selection and adjustment of the various devices de-
scribed, so that the receiver will remain unresponsive
to the feeble discharges of the condenser, which
may take place when the cell (a) is acted upon but
slightly or not at all by the rays or disturbances

;

but if now new rays are permitted to fall upon the
cell or if the intensity of those already acting upon
it be increased by any cause, then its resistance will

be diminished and the condenser will be charged
by the battery at a more rapid rate, enabling suffi-

cient potential energy to be stored in the condenser
during the period of inaction of the device
to operate the receiver or to bring about any de-

sired change in the receiving circuit when the de-
vice (d) acts.

"If the rays acting upon the cell or sensitive de-
vice (a) are varied or intermitted in any arbitrary*

manner, as when transmitting intelligence in the
usual way from a distant station by means of short
and long signals, the apparatus may readily be made
to record or to enable an operator to read the mes-
sage, since the receiver, supposing it to be an ordi-
nary magnetic relay, for example, will be operated
Dy each signal from the sending station a certain

number of times having some relation to the dura-
tion of each signal. It will be readily seen, how-
ever, that if the rays are varied in any other way.
as by impressing upon them changes in in"

tJie succeeding condenser discharges will undergo
corresponding changes in intensity, which may be in-

dicated or recorded by a suitable receiver and dis-

tinguished irrespectively of duration.
"It will be observed that the condenser is an im-

portant element in the combination. I have -

that, by reason of its unique properties, it grcatly

adds to the efficacy of this method. It allows the

energy accumulated in it to he discharged instanta-

neously, and therefore in a highly effective manner.
It magnifies in a large degree the current supplied
from the battery, and, owing to these feat-

permits energy to be stored and discharged at prac-
tically any rate desired, and thereby makes
sible to receive in the retaining circuit very great
changes of the current
the battery current very small variations. Other
mean- storage g these character:-

a useful degree may be empl :t departing
from the broad spirit of my invention: but I prefer
10 use a condenser, since, in these rcspc
any other storage device of which I have knowl-

"Ry carefully observing well-known rules

online design and adjustment of the
the apparatus may be made e vc and

feeblest influenci

making it possible to utilize impulses or dii

anccs transmitted from very groat distal

feeble to be detected or utilized in any of th<

heretofore known, and. on this account, the m
here described lends itself to many scientific and
pracl of great value.

11

Patent Xo. 685.9""6\ th which is a

division of the original application which included

\Continued on fagt -
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DEVELOPMENT OF THE TELEPHONE FIELD.
Cross-talk in Telephone Cables with

Wires Laid Up in Fours. 1

By J. H. West.

Calculating the electrostatic capacity in telephone

cables, we find that we get lower capacity when the

wires are laid up in fours than if they were laid up in

separate pairs. In the former method the two wires

lying diagonally opposite one another form the two
conductors of each metallic circuit, and the calcula-

tion assumes that the planes of the two circuits will

be normal to one another, so that the induction be-

tween both loops or circuits is balanced. It being
of great importance, especially with long telephone

cables, to lower as much as possible the electrostatic

charge of the cable, the postoffice decided, in giving

the order for the cable from London to Birming-
ham, that the wires should be laid up in fours ; but
when the greater portion had been put down, cross-

talk was observed between the two loops of each
four-strand. For this reason the rest of the line

was made with wires laid up in pairs. In this arti-

cle the reason why cross-talk appears and some
means of eliminating it are discussed.

Fig. 1 represents a bundle of four wires insulated

from one another by means of paper wound round
each wire. As long as this bundle is not stranded,

each wire will be concentric to the paper covering,

as represented in Fig. 1, the wires resting on the
edges of the loosely wound paper strips. But as

soon as the bundle is stranded a pull occurs, which
draws the wires (1) inwards towards the axis of
the bundle, and (2) round the axis in the direction

of stranding. As this pull only acts on the wires
themselves, and not on the paper coverings, the

wires are drawn out of their concentric position to

the coverings, as shown in Fig. 2, in which figure the

arrow (p) indicates the direction of the stranding.

The first effect of stranding the bundle is, therefore
fu.d

CROSS-TALK IN FOUR-WIRE TELEPHONE CABLES.

(as it is also the case with the wires laid up in pairs),

to increase the capacity by bringing the wires closer

together. The effect is greater the tighter the wires
are stranded, and therefore it is good to take as long
a lay as possible. But even now no cross-talk will

occur, the planes (ab) and (cd) of the two loops

being still at right angles to one another.

In practice, the cross-section of the strand will

never be as illustrated in Fig. 2, for the reason that,

in stranding the four wires together, the four drums
which carry the four wires will never have the same
friction, one rotating more easily than the others.

The result is that one drum will effect on its wire a
greater pull than the other drums on their wires,

and this difference in the pull must necessarily

cause a change in the cross-section of the bundle.

This may be shown in the special case that one
drum is rotating with very high friction while the
other drums are rotating easily. In this case we
get the section shown in Fig. 3, in which (D) rep-

resents the wire on which a strong pull is exerted,

so that the wire (D) is pulled so tight that it forms
the center of the strand, while the other three wires,

(D=), (Di) and (Di), are wound spirally around
iD

: ;, lying at first on the right side of (Di), then
passing above it to the left side and returning below
it to the right side again. The paper covering of

(DO will be pressed out to the other side, so that

(Di) lies eccentric in its insulation, but symmet-
rically to the insulations of (D2), (D2 ) and (D»).
The smaller pull exerted on the wires (D2 ), (D2 )

and (D.), running spirally around (Di), forces

these wires, as in the case of Fig. 2, not only cen-
tripetally toward the center of the strand— i. e.,

rd (Di), but also parallel to the direction of

stranding, and in this way the section represented
in Fig. 3 is obtained. From the sketch it is seen at

once that the plane Cab; of the one loop is inclined

to the plane (cd) of the other loop; to show this

more clearly, the dotted line (ef) represents the
normal to (ab).

mewhat similar position of the wires will be
obtained if the pull on the wires (DO and CDs) is

greater than on the two others, CD2 ) and CD,).
n this case, as in any other case in which

the pull on the four wires is not of the same amount,
U be inclined to each other. Now,

as a matter of fact, it will be impossible in practice

ain the same tension on all four wires, and
therefore it is impossible to obtain the section

in Fig. 2; the plane3 of the two loops will

be inclined to one another, and hence the
one loop will always disturb the other. It is prob-
able that this is the reason why cross-talk is ob-

'r: id up in :'

In th< marks it ha3 not been taken into

n that the paper wrappings of the four

m the Elcktrolecbniscbc Zeitacbrift. translated by tbc
. Electrician.

wires pressing against each other lose their circular
shape. It will be understood that this deformation
of the paper wrapping will necessarily have the re-
sult of increasing this defect.
The question now is, how the cross-talk occurring

in this way can be eliminated; it would be useful
to have a means of doing this, as every possible way
of lowering the electrostatic capacity of telephone
cables for interurban lines will be of practical value.
There seem to be various methods. At first, it is
obvious that, as the cross-talk has its origin in the
stranding of the wires, the trouble can be lessened
by stranding the wires as little as possible. This
also has the effect that the wires lie further apart
from one another, as it is the winding itself which
pulls them together; therefore the electrostatic ca-
pacity will be lower the longer the lay is, and hence
the lay should be made as long as possible with re-
gard to the flexibility which the cable must have dur-
ing manufacture and laying. Next, precautions
should be taken to insure an easy rotation of the
drums carrying the wires during the winding, and
to secure as far as possible equal friction at all four
drums.

In these ways the trouble cannot be entirely re-
moved, but only lessened. The cross-talk which
will therefore occur in such cables must, then, be
eliminated by means of balancing the cable when the
different sections are joined together. For instance,
if cross-talk occurs between two loops of a strand,
then it will be easily understood that it would dis-
appear if the strand were cut in two halves, and
wires (D,) and (D2 ) changed— i. e., if (Di) of the
one section were connected to the former wire (Di)
of the second half, and vice versa. Therefore, if
cross-talk occurs in a cable, it will be possible to
remove it by changing the position of the wires of
one loop at proper places; or, instead of changing
the two wires of one loop, changing all four wires,
so that after cutting the cable, (Dj) of one section
is connected to the former wire (D2 ) of the fol-
lowing section, (D2 ) with (D3 ), and so on.
Another method would seem to be to change the

direction of the winding at intervals, that is to say,
to make some lengths of cable with the wires wound
in one direction (say clockwise), and other lengths
ot cable with wires wound in the opposite direction.
If the wires of the first section are numbered (A),
(B), (C), (D), and of the second section (a), (b),
(c), (d), then, if cross-talk occurs when (A) is

connected to (a), (B) to (b), and so on, it must
disappear when (A) is connected to (b), (B) to
(c), and so on.

These methods, of course, are not applicable to
subscribers' cables containing 400 to 500 wires; but
for such cables of comparatively short length, the
gain in relation to electrostatic capacity would not
be of great practical importance. With interurban
cables, on the other hand, which contain a much
smaller number of wires—from 20 to 60—the work
of balancing would pay. The work could easily

be carried out in the following way: In laying the
cable the different sections would at some places have
to be connected together only provisionally, by means
of small connecting boards ; if, then, in going on
laying the cable, cross-talk occurs, the connections
at the boards would have to be changed until the
cross-talk disappeared. The extra work this would
necessitate would be worth while, as with the wires
laid up in fours the electrostatic capacity of the line

would be considerably lower than if the wires were
stranded in pairs.

New Plant in Jackson, Mich.

That every effort is being put forth by the Peo-
ple's Telephone company to insure the citizens of

Jackson, Mich., an excellent service is demonstrated
by the energetic and painstaking manner with which
its work is being carried on in every department.

The switchboard that is being made for this company
is a 3,000-Hne major multiple board. It will have
an equipment of 1,640 lines. Included in the con-

tract, which has been given to the Kellogg Switch-

Doard and Supply company of Chicago, is a toll

board with equipment for 30 lines, a chief operator's

desk, 1,400 wall telephones and 100 desk telephone

sets complete. The woodwork of the board is to

be mahogany and the framework is to be of heavy
angle-iron construction, which will make it a very

rigid structure and insure permanent alignment for

the apparatus contained therein.

The power plant will consist of two sets of storage

batteries of II cells each. These batteries will be

made up of Chloride accumulator elements, and will

be charged by a Holtzer-Cabot direct-connected

charging set. The generator side of this set will be

a special telephone machine, built for a range of

from 20 to 30 volts. The primary side will run on

a voltage of no or 220 volts direct current. A
A machine of this description will be provided

for reserve.

For ringing purposes a Iloltzcr-Cabot type 1! dy-

namotor will be provided. It will have a primary

to run on no or 220 volts and a secondary to give

pulsating and alternating currents of no volts. A

reserve machine of the same description, but with
a primary of 24 volts, will also be furnished.
The power switchboard will be of marble, sup-

ported by an iron framework. Upon this board will
be mounted all the switches, terminals and measuring
instruments necessary for a complete and thorough
manipulation of the motor and ringing generators,
and the storage batteries.

Indiana Telephone Companies.
There are no incorporated telephone companies

doing business in the state of Indiana. The assessed
valuation of their lines is $4,436,663, the valuation
by mile, as fixed by the state authorities, showing
the rather surprising variation of $5 to $500. By a
notable coincidence the state valuation of the tele-

graph property in Indiana is $4,436,662. In the fol-

lowing list are given the names of the Indiana tele-

phone companies, with the number of miles of wire
operated, the assessed valuation per mile and the
total valuation for the lines. Real estate, machinery,
switchboards and instruments are valued by local

assessors only. There are a few voluntary associa-
tions and private lines that are not included in the
list. To avoid repetition the words "Telephone
company" are omitted in the subjoined list after the

first two lines.

Miles of Assessed Total
Wire. Per Mile. Valuation.

Anderson Telephone company.,.. 606 S 60 S 36,360
American Telephone and Tele-
graph Company 11,008 40 440,325

Bringhurst &. Flora 60 60 3,600
Bloomington 300 40 12.000
Brownstown 60 35 2, too
Blue Ridge 14 ro 140
Brookvilie 15 200 3.000
Carroll 200 30 6,000
Cairo 223 15 3,345
Central Union 39,120 54 2112,480
Central Indiana 58 100 5,800
Central Energy 350 60 21,000
City and Suburban Telegraph As-
sociation 142 150 21,300

Citizens of Kokomo Ko 100 8,000
Citizens of Jamestown 36 20 720
Citizens of Edinburg 20 150 3,000
Citizens of Cambridge City 282.25 36 io,i6r
Citizens of Columbus 300 60 18,000
Citizens of Decatur 232.28 60 13,920
Chicago 353.05 120 42,366
Crawford County 59 20 1,180
Crown Point 72 75 5,400
Covington and Coal Creek ,. . 50 20 1,000
Commercial of Warsaw 92 30 2,760
Connersville 112 50 5,600
Cumberland Telephone and Tele-
graph company 62.37 70 436,590

Danville Mutual 98 100 9,800
Dearbourn 40 5 200"

Decatur County Independent 525-75 20 10,515
DuBois County 87 25 2,175
Eaglecreek 23.50 10 235
Eastern Indiana 165 40 6,600
Etna 68 10 630
Fairmount 30 80 2,400
Fldt Rock 132 25 3,300
Franklin 53-33 100 5.330
Fountain 63.50 90 5670
Geneva 20 20 400
Greencastle and Bell Union 21 35 315
Greencastle 70 75 5,250
Greensburg 566 45 25,470
Hartsville 18 10 180
Hdzlerig Co-operative 62.20 ro 622
Home ielegraph and Telephone
company 350 250 87,500

Home of Bloomfield 15950 100 15,950
Home of Columbia City 67.50 125 8,437
Home of Crawfordsville 300 50 15,000
Home of Elkhart 420 100 42,000
Home of New Albany 53-50 125 6,687
Home of Noblesville 150 60 9,000
Home of Wabash 37 500 18,500
Hoosier 445-5° 25 11,137
Huniingburg 25 40 1,000
Indiana of Hartford City 139 110 15,290
Indiana Electric Company 140 50 7,000
Jasper County 333 45 14.985
Jennings County 64 75 4,80c
Knox 54.50 40 2,180
La Fayette 590 85 50,550
La Porte 132.50 125 16,562
Lebanon 50 125 6,250
Luce and Ohio Township 35 30 1,050
Madison 135 60 8,100
Marion 180 85 15,300
Martinsville 160.25 100 16,025
Malott 81 25 2,025
Merchants' Mutual 250 70 17,500
Milcreek 35 60 2,100
Mooresville 88 15 1,320
Monon 38 50 1,400
Monticello .- 92 Co 1,900
Moritmorenci 25 20 500
Mugg 126.50 40 5,060
Mutual 291 50 14,550
National Telephone and Tele-
graph 780.50 25 19,712

New 2,015 130 261,950
New Haven Home 4 200 800
New Long-distance 2,471.50 25 61.787
New Market Co-operative 82 15 1,230
Newton 51 20 1,020
Noble County 32 100 3,200
Northwestern Indiana 245 60 14,700
Northern Indiana and Southern
Michigan Telephone and Tele-
graph 396.70 70 27,349

North Manchester 135 35 4,725
North Vernon and Vernon 5.51 1,500 8,265
Olterbein 151 35 5,285
Park County 258.50 45 11,632
Peiinviile 10 50 500
Pendleton 134 30 4,020
Posey County 19 50 2,850
Prairie 90 80 7,200
Putnam County 104 20 2,080
Roncbdalo UoIod 40 30 1,200

Richmond Home 588 130 72,440
Ripley Farmers' Co-operative 40 20 800
Rochester 71 100 7,100
RushvilloCo-operative 65 75 4,875
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Shawnee 204 15 4.110

Sidney 51-75 ' 77°
South Whitley 25 78 i.9»'J

Star 50 20 1,000

State Line 43 25 '."5
Slubeu County Electric 1 5.1 .

50 35 5,107
Thjrntown 5 30O 1,500

Tipton 100 60 6,000

Tippecanoe of Koiimey 342 20 6,840

Tippf canoe 20 50 1,000

UnionCily 33 "So 4.950
United 88$ 00 53.100

United States 143 40 5.720

Winchester 50 '40 7,200

ZigzaR 2.25 20 245

Total S4.436.663

Telephone News from the Northwest.
The Brule Telephone company of Kimball, S. D.,

has been incorporated, with a capital stock of $=0,-

000. Tlie incorporators are M. A. Willy, J I. W.
tieinriclis, H. S. Stuver, P. Ochsenreitcr and C. S.

Blodgctt.

The Western Minnesota Telephone company has

about completed a metallic-circuit line from Glencoe,

Minn., to Minneapolis.
The Citizens' Telephone company of Mankato,

Minn., has purchased property for a central building.

The Iron Range Telephone company has con-

structed 178 miles of toll lines in Northern Min-
nesota this season, and has completed exchanges

at Ada and Crookston, Minn. Work has been begun

on an exchange for Bemidji. An exchange will

be completed for Cass Lake before winter.

J. C. Hubinger has filed a deed transferring to

the Mississippi Valley Telephone company the tele-

phone systems and toll lines in and between the

cities of Keokuk, Montrose, Fort Madison, Wever,
Wapello, Mediapolis, Muscatine, Fruitland, Grand
View and Columbus Junction, Iowa, for a considera-

tion of $330,000. As Mr. Hubinger holds the stock

of the Mississippi Valley Telephone company, the

transfer is of no especial significance.

The Pacific States Telephone and Telegraph com-
pany expects to make improvements and extensions

to its lines in Washington to cost from $100,000 to

$150,000.

The New State Telephone company seeks_ a fran-

chise at Sioux City, Iowa, for toll connections and
for a local exchange, with an underground system

for the latter.

The Buchanan County Telephone company has

extended its lines from Vista to Brandon, Iowa.

The Iowa Telephone company has leased quar-

ters at Waterloo, Iowa, in the Meyers block, for a

new central station, and will proceed to rebuild its

local exchange. There will be installed consider-

able new cable and a new multiple switchboard.

The improvements will cost from $12,000 to $15,000.

The Rapid Transit Telephone and Telegraph com-
pany will start work from Minneapolis at once for

a toll line to Winona and La Crosse. The company
has made an arrangement with the Winona Tele-

phone company for local connections and agrees

to have the connection completed by May I, 1902.

Construction gangs are at work extending toll

lines for the Independent companies from Minneap-
olis and St. Paul to Duluth and Superior. The
lines will be completed in two months.

R. J. McMahon has been granted a franchise and
is constructing a local telephone system at Stephen,

Minn.
About $1,500 will be expended in improvements

to the Phcenix Telephone company line in Lanes-
boro, Minn. A new switchboard will be installed

and other changes made.
Representatives of the New State Telephone and

Telegraph company of Jefferson, Iowa, and the

Monona County Telephone company have opened
negotiations with the new Northwestern Telephone
company, which seeks a local franchise at Sioux

City, Iowa. Both desire to connect with an In-

dependent exchange and will co-operate in the work
of securing a franchise.

The lines of the Yellowstone Park Telephone and
Telegraph company have been completed from Liv-

ingston to Jardine, Mont. Aluminum cables are

used.

The Waverly telephone system has been organ-

ized at Waverly, Iowa, with $30,000 capital stock.

The Manchester Telephone company of Manches-
ter, Iowa, is working up considerable rural business.

The company offers to construct lines to the homes
of each subscriber putting up $50 to cover the cost

of construction and $6 a year for rent.

The Iron Range Telephone company has completed

its new exchange at Crookston, Minn. R.

Ohio Telephone Notes.
A fire in the Liggett building at Marysville a few-

days ago so badly crippled the Citizens' Telephone
exchange that it will not be in condition for service

for several days. All of the cables of the long-

distance lines were burned out and a large number
of the local wires were burned and damaged to such
an extent that they will have to be replaced for

some distance.

In nearly every place in the state where there is

a telephone station the election returns were given

out last Tuesday night. The telephone was prob-
ably used more extensively than ever before in mak-
ing the returns. In some cities the county board
of elections made arrangements to have the returns

sent in by telephone, instead of waiting for a mes-
senger, and the service proved very satisfactory.

Many of the exchanges furnished returns free of

charge, thus winning good opinions for themselves
and making a hid for regular patronage.

Judge While of the Probate Court of Cuyahoga
County has decided that the Hell Telephone company

nd operate an exchange at Chagrin I

"» tin- Bell
:

an.! the Home Telephone company of that place

which lia . been doing all it could to prevent am
compai ming in.

The Si haeffer Construction company of Wapa-
koneta, recently incorporated, arranging to build

a number of exchanges in Texas. The company is

made up of business men of the town.
In the case of Mary Christy against the village of

Delhi Judge Davis of Cincinnati defined the right

of a municipality to grant the use of streets to a
telephone company. The plaintiff did not allege that

the poles in from of her property in the village

would be damaged from interference of light, air

or ingress ami egress, but simply that they would
mar the beauty of the premises. The judge said

that so long as there was no substantial damage, he

had no right or authority to interfere with the action

of the Village Council.
There is a muddle at New Lexington in regard to

the ownership of the telephone exchange. It seems
that a Mr. Mihill built the exchange, but the sub-
scribers bought and paid for the telephones, with
the understanding that the exchange was to belong
to them, on consideration that they pay 50 cents a

month for a certain term. Mr. Mihill, it seems, has
sold his interest, or what he alleges to be his interest,

to the Hocking Valley Telephone company. The
subscribers have organized themselves into a com-
pany to operate the plant. It will be known as the
Perry Telephone company, with the following-named
officers : President, J. S. Woodcock ; secretary, H.
F. Acker: treasurer, B. F'. Rodgers; general manager,
T. W. Wright. O. M. C.

Indiana Telephone Items.

Articles of incorporation were filed last week by
the Brown's Chapel Telephone company. The cap-
ital is $10,000 and the company's headquarters will

be in Brown's Chapel schoolhouse, in Hancock
County. The directors are E. A. Parish and others.

At a meeting of the Elwood City Council on
November 4th a franchise was granted to George
W. Beers and his business associates of the Ander-
son Telephone and Telegraph company to establish

and operate a telephone system in Elwood. The
company is to furnish a single line for each patron,

doing away entirely writh the party lines, and is to

make a maximum charge of $1.50 a month for resi-

dence telephones and $2.50 for business houses.
Long-distance communication with all cities and
towns in Madison County is to be furnished at a
rate not to exceed 10 cents for a five minutes' con-
versation.

President Sheerin of the New Telephone com-
pany of Indianapolis says that his company is now
preparing to build lines immediately from Kokomo
to Logansport, from Kokomo to Peru and from
Peru to Wabash. Material has been purchased to

extend the line from Columbus to Louisville. Ky.,

to connect with the new Independent plant that is

Hearing completion in Louisville. The company at

present has 4,498 telephones in Indianapolis, the in-

crease being at the rate of about 100 telephones a

month. Branch exchanges are soon to be built in

both the north and the south part of Indianapolis.

'The materials for these plants will cost $97,000.
F.

Southern Telephone News.
The International Trust company of Maryland has

filed at Durham, N. C, a deed of trust given by
the Interstate Telephone and Telegraph company to

cover a loan of $150,000, covering bonds issued by
the company. It is understood that the Interstate

company contemplates many improvements in its

lines.

A commission has been issued to William C.

Wolfe and others and A. C. Andrews of Orange-
burg, S. C, as incorporators of the Orangeburg and
St. Matthews Telephone company, which proposes
to construct a line between the towns named.
The telephone lines between Fayctteville and Wash-

ington, N. C, have been combined into one system
which will be known as the Carolina system. Eight
towns arc included in the combination. Will Powell
of Scotland Neck, N. C, is president of the new
company and George A. Holderness of the Tarboro
(N. C.) exchange is general manager.
Dr. L. L. Sapp. local agent of the Bell company,

has failed to obtain a franchise at Rcidsville, N. C.

An official of the Bell company states, however, that

the Bell company had no connection with the appli-

cation. L.

Chicago Telephone Rates.

The hearing on the application of the 111

Manufacturers' association for an injunction com-
pelling the Chicago Telephone company r

charge more than $125 a year

service has been in progi Judge Tub
the last week or more. At lh< hear-

ing a complaint against the company was read by
tne assistant corp iiicago. the
city having made itself a party to the suit. In this

complaint the court wa 5 petitioned to enjoin the

company from charging more than $125 :.

from refusing to furnish telephone service at that
rate and from interfering with the service at thaj
trons who refuse to pay more than that

answer was read in behalf of the company in which
the chief defense set up for the higher rate was that
the metallic-circuit service was installed at a great
increase in cost over the grounded-instrumen-
ice and that it was for this reason principally that
the rates were increased from $125 to $175.
Upon a motion of Levy Mayer, attorney for the

Illinois Manufacturers' association, the telephone
company was ordered by the court to produce copies
of its contract with the American Telephone and
Telegraph company for the use of the prosecution
in the case. Mr. Mayer said that by means of this

contract he would be able to show that the company
receives a certain portion of the toll charges on all

long-distance telephone calls to ana from Chicago.
He said that it is to the interest of the Chicago
Telephone company to have as many metallic-circuit
telephones installed as possible to get a portion of
the revenue. In arguing this point the stock books
of the company were called for and certificates were
produced showing that the American Telephone and
Telegraph company controls the Chicago Telephone
company by holding 41,600 out of the 80,000 shares
of stock. The counsel for the petitioners contended
that the Chicago Telephone company instead of hav-
ing larger expenses on account of the metallic-circuit

service has a larger income on account of it.

The counsel for the telephone company argued that
the petitioners had no right to demand copies of the
contract as it was an attempt to search into the
private affairs of the company. A large number of
affidavits were filed by the company, including sev-
eral from employes, showing the difference in cost
and operation between a grounded and a metallic-
circuit telephone. Other affidavits were from busi-
ness firms in the city testifying to the efficiency of
the grounded-circuit instruments.

Attorney Herrick for the telephone company said
that the company has always been and still is will-

ing to put in the old-style grounded-circuit instru-

ments at $125 a year, and that it is optional with
the business houses to take the improved service at

a higher rate or to pay the old rate for die former
service. Mr. herrick argues that the company has
the right to charge $175 a year for its most improved
service despite the ordinance limiting the maximum
charge to $125. In addition the attorney maintains
that the telephone company has the right to make
special contracts with its subscribers as it had done
in offering the improved service, and to sustain this

contention the attorney cited numerous dec
On Monday. November nth, Judge Tuley said thai

he thought that there is no question about the right

of a common carrier to make a special contract. He
said the question is whether a common carrier can
fix a special rate when there is another rate estab-

lished by law.

Twenty-five new complainants entered the cas

November nth, on Attorney Mayer's application.

The complainants now number 5c

EXTENSIONS AND IMPROVEMENTS.
The Bell Telephone company is running several

lines which will connect up the smaller towns and
a large number of paying mines in the southwestern

n df Utah. The Little Hell. Bonanza Flat and
the Big Boy mines at Park- I it} are tlready fully

equipped with telephones.

'The Bell Telephone company at Salt Lake i

will build an addition to its present buildii

cost $35,000, and will erect a new switchboard cost-

ing $75,000. 'The work on the Beaver line will be

completed within a short time and construct!

the Frisco and Milford branches will be stai

once.

Telephone Rates in Iowa and Minne-
sota.

A committee from the Commercial Club of
Iowa, has completed an investigation as to the

relative cost of conducting a small and a larger

telephone exchange, and finds that the
larger one is greater, pro rata, than the smaller.

Jt he committee was appointed to look inl

of the claim of the Johnson County Tea
pany that it could not profitably conduct a b

of "I" connections on the rates made for an ex-

change of 450 connections. The committee
that it started the investigation with a strong belief

that the compam -

facts presented, the figures shov
ig that it is just and true. The C

Club adopted the report and recommci
members to continue the

'Telephone company's instruments, rather than re-

turn to the old Bell company's service. The
pany proposes to chare

lions and $1.50 for he Ctions until 1.000

has been reached, and after that an increase

additional (

The Commercial Club of Red V
also been investigating the matter of telephone

It is said the club will drop its agitation for an In-
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dependent system in Red Wing if the Northwestern

Telephone Exchange company will install long-dis-

tance instruments in place of the present ones and

reduce rates to $3 a month for business and $2for

house connections, a reduction of $1 on each. The
club also wants the company to install the latest

improved switchboard and give connections with

every exchange in the county.

Tesla's Utilization of Electrical Effects

and Radiant Energy.
[Continued from fage }3J.]

the preceding patent, covers the "Apparatus for

Utilizing Effects Transmitted Through Natural

Media" and is essentially the same as the "method"

patent just described.

To intensify the feeble and attenuated electrical

effects referred to in the first patent, Mr. Tesla

emplovs a method, the apparatus for which is dia-

grama'tically illustrated in Fig. 2. This method

is patented under No. 685,953, while the apparatus

therefor is covered by patent No. 685,955, its ap-

plication being a division of the original "method'

application, which was filed on June 24, 1899, and

renewed on May 29, 1901.

This apparatus consists erf a cylinder (A) of in-

sulating material, which is moved at a uniform rate

FIG. 2. TESLA'S UTILIZATION OF ELECTRICAL EFFECTS

AND RADIANT ENERGY.—APPARATUS FOR
INTENSIFYING EFFECTS.

of speed by clockwork or other suitable motive

power, and is provided with two metal rings (.B)

(.B'), upon which bear brushes (a) and (a'), which

are connected, respectively, to the terminal plates

(.P) and (.P;. From the rings -(B) (B) extend

narrow metallic segments (.5) and (s'), which, by

the rotation of. the cylinder (A) are brought al-

ternately into contact with double brushes (b) and

0>), carried by and in contact with conducting

holders (h) and (h'), which are adjustable longi-

tudinally in the metallic supports (D) and^ (D' ).

The latter are connected to the terminals (T) and

(T') of a condenser (C), and are capable of an-

gular displacement, as ordinary brush supports.

the object of using two brushes, as (b) and (b'),

in each of the holders (hj and (h'), is to vary at

will the duration of the electric contact of the

plates (P) and (P') with the terminals (T) and

(.T'), to which is connected a receiving circuit, in-

cluding a receiver (R) and a device (d), which

performs the duty of closing the receiving circuit

at predetermined intervals of time and discharging

the stored energy through the receiver.

In the present case this device consists of a cyl-

inder (d), made partly of conducting and partly

of insulating material (e) and (e), respectively,

which is rotated at the desired rate of speed by any

suitable means. The conducting part (e) is in good

electrical connection with the shaft (S), and is

provided -with tapering segments j(f) (f), upon

which slides a brush (k), supported on a conducting

rod ll), capable of longitudinal adjustment in a

metallic support (m). Another brush (n) is ar-

ranged to bear upon the shaft (S), and it will be

seen that whenever one of the segments (f) comes

in contact with the brush (k) the circuit, including

the receiver (R), is completed and the condenser

discharged through the same.

By an adjustment of the speed of rotation of the

cylinder (d) and a displacement of the brush (k)

along the cylinder the circuit may be made to open

and close in as rapid succession and .remain open

;ed during such intervals of time as may be

desired. The plates (P; and (P'), through which

the electrifications are conveyed to the brushes (a)

and (a'), may be at a considerable distance from

each other and both in the ground or both in the

air, or one in the ground and the other in the air,

preferably at some height, or they may be con-

nected to conductors extending to some distance or

to the terminals of any kind of apparatus supplying

electrical energy which is obtained from Lhe energy

of the im;. urbances transmitted from a

he natural media.

It is the function of the cylinder (A) with its

brushes and cor,- render the electrical im-
- m th-j plates (P) and CP') suit-

able for charging the condenser by rectifying them

when they illy alternating in direction or

of them as arc suitable when
all ar<:

When th' n connection with
•;icc, "it will,

Tesla, "that
.• as to

varied

;'.rary manner— f

ampl' ' ons °f

imp!:! '.tiding to the dashes and d

the Morse alphabet—and (he receiving devil
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respond to and indicate these variations or inter-

mittences, since the storage device will be charged
and discharged a number of times corresponding to

Lhe duration of the successions of impulses received."

Referring to the importance of this invention, Mr.
Tesla says : "It will be seen that by the use of my
invention results hitherto unattainable in utilizing

disturbances or effects transmitted through natural

media may be readily attained, since however great

lhe disturbance of such transmission and however
feeble or attenuated the impulses received enough
energy may be accumulated from them by storing

up the energy of succeeding impulses for a suffi-

cient interval of time to render the sudden liberation

of it highly effective in operating a receiver. In

this way receivers of a variety of forms may be

made to respond effectively to impulses too feeble

to be detected or to be- made to produce any sen-

sible effect in any other way of which I am aware

—

a result of great value in scientific research, as well

as in various applications to practical use."

The third set of Mr. Tesla's patents, Nos. 685,957

and 685,958, cover, respectively, the apparatus and

lhe method of utilizing radiant energy. Applications

for both were filed on March 21, 1901. The inven-

tion described bears a close connection to those de-

scribed in the preceding patents and is exceedingly

interesting and novel. In his description he says:

"It is well known that certain radiations—such as

those of ultra-violet light, cathodic, Roentgen rays,

or the like—possess the property of charging and

discharging conductors of electricity, the discharge

being particularly noticeable when the conductor

upon which the rays impinge is negatively electrified.

These radiations are generally considered to be

ether vibrations of extremely small wave lengths,

and in explanation of the phenomena noted it has

been assumed by some authorities that they ionize

or render conducting the atmosphere through which

they are propagated. My own experiments and ob-

servations, however, lead me to conclusions more

in accord with the theory heretofore advanced by

me that sources of such radiant energy throw off

with great velocity minute particles of matter which

are strongly electrified, and therefore capable of

charging an electrical conductor, or, even if not so,

may at any rate discharge an electrified conductor,

cither by carrying off bodily its charge or otherwise.

"My present application is based upon a discovery

which I have made that when rays or radiations

of the above kind are permitted to fall upon an

insulated conducting body connected to one of the

terminals of a condenser, while the other terminal

of the same is made by independent means to re-

ceive or to carry away electricity, a current flows

into the condenser so long as the insulated body is

exposed to the rays, and under the conditions here-

inafter specified an indefinite accumulation of elec-

trical energy in the condenser takes place. This

energy, after a suitable time interval, during which

the rays are allowed to act, may manifest itself in a

powerful discharge, which may be utilized for the

operation or control of mechanical or electrical de-

vices or rendered useful in many other ways.

"In applying my discovery I provide a condenser,

preferably of considerable electrostatic capacity, and

connect one of its terminals to an insulated metal

plate or other conduoting body exposed to the rays

or streams of radiant matter. It is very important,

particularly in view of the fact that electrical en-

ergy is generally supplied at a very slow rate to

the condenser, to construct the same with the great-

est care. I use by preference the best quality of

mica as dielectric, taking every possible precaution

in insulating the armatures, so that the instrument

may withstand great electrical pressures without

leaking, and may leave no perceptible electrification

November 16, 1901

plate or conducting body, which is exposed to the
rays, and (P'j another plate or conductor, all be-
ing joined in series, as shown. The terminals (Tj
CI") of the condenser are also connected to a cir-

cuit including a receiver (R) which is to be op-
erated and a circuit-controlling device (d), which,
in this case, is composed of two very thin conduct-
ing plates (t) (t'), placed in close proximity and
very mobile, either by reason of extreme flexibility

or owing to the character of their support. To
improve their action, they should be enclosed in a
receptacle from which the air may be exhausted.
The receiver (R) is shown as consisting of an elec-

tromagnet (M), a movable armature (a), a re-

tractile spring (b), and a ratchet wheel (w), pro-
vided with a spring pawl (r), which is pivoted to
armature (a). The apparatus being arranged as
shown, it will be found that when the radiations of
the sun or of any other source capable of producing
the effects before described, fall upon the plate (P.)

an accumulation of electrical energy in the condenser
(C) will result. This phenomenon, I believe, is

best explained as follows : The sun, as well as
other sources of radiant energy, throw off minute
particles of matter positively electrified, which, im-
pinging upon the plate (P), communicate an elec-

trical charge to the same. The opposite terminal of
the condenser being connected to the ground, which
may be considered as a vast reservoir of negative
electricity, a feeble current flows continuously into
the condenser, and, inasmuch as these supposed
particles are of inconceivable' small radius or curva-
ture, and consequently charged to a relatively very
high potential, this charging of the condenser may
continue, as I have found in practice, almost in-

definitely, even to the point of rupturing the die-

lectric. Obviously, whatever circuit controller be
employed, it should operate to close the circuit in

which it is included when the potential in the con-
denser has reached the desired magnitude."

FIG. 3. TESLA'S UTILIZATION OF ELECTRICAL EFFECTS

AND RADIANT ENERGY.—RECEIVING DEVICE

FOR RADIANT ENERGY.

when discharging instantaneously. In practice I

have found that the best results are obtained with

condensers treated in the manner described in a

patent granted to me February 23, 1897, No. 577,671.

"1 he rays or radiations which are to be utilized

for the operation of the apparatus may be derived

from a natural source, as the sun, or may be

artificially produced by such means, for example,
.-• .hi ari: lamp, a Roentgen tube, and the like, and

may be employed for a great variety of useful

purposes.
"My discovery will be more fully understood from

Mowing detailed description and annexed draw-

ing, to which reference is now made.
"Fig. 3 is a diagram showing typical forms of (lie

elements as arranged and connected in

applying the method for the operation of a mcchan
ical contrivance or instrument solely by the energy

•
' (C) is lhe condenser, CP) the insulated

The Elephant D.dn't Die.

Buffalo, November 11.—The Pan-American Expo-
sition did not continue for six months without
demonstrating that the owner of the animal show on
the Midway is a clever advertiser. There is evidence

that his heart and pocketbook are not content with
what was done in exposition time, for on Saturday
last efforts to secure another free mention were
made when an alleged attempt to "electrocute" the

big elephant named Jumbo took place.

It had been given out that Jumbo was to be. put

to death; that he was to be hanged. But New York
state laws have substituted death by electricity for

the rope, and immediately there was a huge howl
over the ignoble end planned for this elephant. Pub-
lic sentiment prevailed, and the rope gave way to

the "subtle, death-dealing current." The killing was
to occur in the early afternoon in the Stadium. An
admission fee was to be charged, and many wended
their way there to witness the unusual event. The
early visitors to the grounds bought tickets for the

Stadium, but the later arrivals were told that

the execution had been postponed; that it would
not be public, and that the purchasers of tickets

would have their money refunded. -

Those who had gained entrance to the Stadium
saw the outfit. The spot selected for the beast to

die was toward the eastern end of the field, near

the south fence skirting the race track. It was up

to this point that two heavily insulated wires ran

from the southeast. On the wall were two switches.

One of these was said to control a current of 1,800

volts and the other a current of 2,200 volts.

The afternoon waned. Evening approached, an.d

still there lingered in the Stadium several hundred
who had received whispered information that the bad

elephant was sure to be killed. It was nearly five

o'clock, and then came a procession of men carrying

ropes and stakes. Realism was added to the scene

by the approach of Jumbo, his leg chains clanking

as he plodded majestically along. Two baby ele-

phants attached to him by chains, also marched along.

When on the platform the little elephants were un-

chained and taken to one side. So far as Jumbo
was concerned, he appeared quite content. Idly he

flapped his large ears, and, with his trunk, tossed

a plank about. His owner and an electrician busied

themselves with fixing electrodes to his side, and
in wrapping about him the wires that were to con-

duct the deadly current. Then the proprietor of the

show stopped back. The sightseers were driven off

the field. For some it was a thrilling moment. A
signal was given. An electrician stepped to the

switches. He placed one hand upon the 1,800-volt

lever and threw the switch. Those about had their

eyes riveted upon the big mouse-colored elephant

on the platform. Nostrils sniffed for the odor of

burning elephant flesh. The eyes searched for siz-

zling flesh about the electrodes; but there was no

team, no sizzle. The expectation of many was that

the great beast would tremble and fall as the de-

structive voltage was hurled through him. But he

didn't. Gently he swung his trunk back and forth.

1 he looked about. He appeared to be having as

much fun as anybody present. He certainly mani-

fi ted no inconvenience. Then the electrician threw

1 he -witch supposed to control the 2,200-volt cttrrenl

Both switches were turned off. Both switches were

turned on. Imnbo still survived. There was noth-

ing lo show that the wires carried any current. 'I he

Iwo small elephants were driven up and once again

chained to Jumbo. Then (he march was resumed

from the Stadium to the animal quarters. There
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were no marks or bums to indicate lliat Jumbo
had received a shock. The crowd had changed from
a serious throng to a jeering, laughing, joking as-

semblage as they realized the ineffectiveness of the
whole affair. D.

Traction Franchise Problem in Chicago.
As the time for the settlement of the street-rail-

way-franchise question in Chicago approaches more
and more interest is being manifested in the terms
and conditions that will be demanded from the street-

railway companies to effect such a settlement. Ac-
cording to tlie municipal officials, these franchises ex-

pire in 190.3, and the work of looking into the ques-

tions involved in obtaining a more efficient traction

system and of investigating the terms that should be

demanded of the present or new companies for a

renewal of the franchises has been placed in the

hands of the local transportation committee by the

City Council. This committee is holding frequent

meetings, and at one session last week Robert Mc-
Culloch, general manager of the Chicago City Rail-

way company, was present at the invitation of the

committee to speak of the possible bettering of the

service on the company's cable lines. On this point

fie staled that it was absolutely impossible to carry

more cars on the cable lines.

During the conference Mr. McCulloch is said to

have stated that his company stood ready to give

the underground-conduit system a thorough trial as

a substitute for the cable in the business portion of

the city north of Van Buren or Harrison street.

The company would agree to keep the conduits of

this length free of dirt and water and would

anticipate successful operation on a system of this

length. The Chicago City Railway company main-

tains that a conduit system throughout its whole

network of lines would be impracticable on account

franchise The matte; must necessarily com
US before long.

The possibility of out side interests coming in and
applying for the franchise rights is mooted. Such
a proposition, it is reported, may be offered by a

group of Buffalo capitalists. These trcntlcmen, it is

iid. will pay $30,000,000 to the street-railway com-
panics .,f the city for all their tangible property and
will operate the lines, allowing 10 per cent, of the

gross receipts to the proposed new company and
providing a sinking fund of four per cent., so that

the plant can be purchased by the city after 20

years. This proposition, however, is regard'

impracticable by street-railway men and is not seri-

ously considered by the city officials.

At a meeting of the City Council on November
nth an order that the committee on local transporta-

tion report by December Kith a plan for embodying
the committee's ideas in a franchise-renewal ordi-

nance was sent to the committee. The judiciary

committee recommended that the same committee
be given power to institute suits against street-rail-

way companies for violation of general or special

ordinances. This was deferred and ordered pub-
lished.

Electrical Illumination in Adelaide,
South Australia.

The recent journey of the Duke and Duchess of

Cornwall and York to the British possessions "be-

yond the sea" was made the occasion of quite elab-

orate electrical decorative effects in many of the

Chicago City Railway Improvements.
Some extensive improvi

the property of the Chicago City Railv.
licago. The tracks of the Wcmworth .

line on Sixty-third street to Yin
nncs avenue to Seventy-ninth street and 1

to Hi! ted street, is being rclaid
rails. There will be five m:'.

vork. The
f double Tack on Sixty-third sir-

Lawn to Ilyman avenue and an equal distar:

Center avenue from Sixty-third to Seven-
street. This will make a total of about 16 mill
new track.

The company is now beginning to receive thi

of an order of 120 double-truck cars for the
street lines. These cars arc each equipped with four
38-horscpowcr motors. Five cars of the same type
were placed in service last spring, and i'

suit of their successful operation that these
cars were ordered.
At the Twentieth and State street cable station

the company is installing a 1,500-amperc-hour
age battery which will be used to help out the down-
town service during the peaks of the loads at morn-
ing and evening. It will feed into the service at

Archer and Wentworth avenues and will rece:

power from the company's stations at Fifty-second
street and Wabash avenue and at Forty-ninth street

and Oakley avenue. A motor-generator set. with
a range of 100 volts, will be used to charge the
battery during light loads and to discharge into the
line under heavy loads. The lines that will be ma-
terially helped by this battery are those operating
on Clark street and Wentworth and Archer avei

The battery and motor-generator are being installed

Decorations of Government Buildings.

of the poor drainage, the bad pavements, the nature

of the soil and other conditions. Even if it were
practicable the company maintains that it could not

afford to adopt conduit operation for its entire sys-

tem.

The members of the transportation committee, it

is said, have determined that the introduction of the

conduit system in the business district at least shall

be one of the chief conditions of the extension of

the franchises. Many of the members, together with

City Electrician Ellicott, hold that the conduit sys-

tem can be made as great a success here as it has

been in New York city and Washington. Mr. Elli-

cott says that the cable conduits can be used by the

companies to hold the electrical conductors, thus af- .

feeling a considerable saving in the cost. The sewers

arc believed to be low enough and the water is

drained off fast enough. The obstacles that would

be met owing to the network of pipes encountered

in the streets could be solved as successfully as has

been done in New York.

The history of the trial of the Love conduit sys-

tem on Mr. Yerkes' lines on the North Side in

Chicago some years ago has been revived in connec-

tion with the franchise question. This system was

declared a failure, but the unsuccessful operation of

the line, it is declared, was due to studied inatten-

tion, so as to influence future propositions for simi-

lar systems.

As far as the Chicago Union Traction company
is concerned, it seems to be playing a wailing game,

as no proposition has been made nor has there any
been foreshadowed. The Chicago City Railway com-
pany is said to have studied the question very thor-

oughly and to have plans and carefully prepared esti-

mates all ready for submission to the people when
1 lie proper time conies. Undoubtedly any decision

that should be made involving the extension of the

South Side company's franchises would directly in-

fluence the renewal of the Union Traction company's

Ducal Arms on Parliament House.

ELECTRICAL ILLUMINATION IN ADELAIDE, SOUTH AUSTRALIA.

cities visited. One of the most interesting of these

displays was made in Adelaide, South Australia.

In the accompanying illustrations are shown some
of the illuminations that were placed by Noyes
Bros, of Sydney under contract with the government
of South Australia.

There were in all 11,000 lamps, operated from two
central stations, requiring a total generating capacity

of 200 kilowatts. The entire work was carried out in

30 days, the machinery being shipped from Sydney.

It is said that the work was entirely satisfactory

and ran without a hitch, eliciting the formal thanks

of the government of South Australia for the man-
ner in which the contract was carrie'd through. The
whole of the machinery comprising the generating

plant consisted of Westinghouse apparatus. One of

the views shows the postoffice, town hall and treasury

building at Adelaide, while the other represents the

ducal arms upon the Parliament House.

by the Electric Storage Battery company of Phila-
delphia, the cells being of the Chloride G-13 type.

The Chicago City company is also erecting a
new car house, 350 by 350 feet in size, at Seventy-
seventh street and Wentworth avenue. It will have
five bays and will provide storage capacity ;"

double-truck cars. The building will be fire

with brick walls, iron columns and tile roof.

Everett- Moore Syndicate in Wall Street.
Arrangements for the formation of a compaj

take over and consolidate the trolley-railway sy
of Ohio, Indiana and Michigan, are reported to be
in progress in New York city. It is understood that
Henry A. Everett and Edward W. Moore, represent-
ing the Everett-Moore syndicate of Cleveland, and
Detroit capitalists, met a number of Wall street cap-
italists on November oth. when the financing of the
plan was discussed. It is said that 1.000 mil
road is affected by the deal.

Licensed Electricians Proposed.
An ordinance providing for a city examining

board for electricians has been recommended by the
judiciary committee to the Chicago City Council for
passage. The idea is that this board shall examine
and grant licenses to all electrical construction work-
ers, and no man is to be permitted to do any elec-
trical construction work without a license. The or-
dinance provides for an annual license fee of $10
a year from electrical contractors and $1 a year
from wircmen and linemen. It was first proposed to

require $50 as the fee for the contractors' first license.

but an amendment now requires an annual fee of
$10 and a bond for $1,000. The judiciary committee
has been hearing the objections of the union-labor
men to the ordinance, and the mailer will not come
before the council for sonic time.

The Knoxville. ECimberlin Heights and Sevicrville

Electric Railway company has been incorporated at

Knoxville, Tenn., with a capital stock of $10,000.

Since the foregoing was put in type the
correspondent of the Western Electrician sends the
following: "The air is full of talk of electric-rail-
way consolidations again, but at the pi

none of the rumors has been substantiated! That
there is another gigantic movement on foot there
is little doubt, but whether it can be consummated
is another question. The stories have all been
0111 from New York, where Colonel .1. 1". H
of Detroit and E. W. Moore of Cleveland

it. One is to the effect that a °

is to be formed, taking in all the roads now under
the control of the Everett-Moore syndicate in Ohio
and Michigan. Another report is that there
plan on loot to consolidate a!', rJ

Cleveland and Cincinnati by way of Columbus,
also all between Toledo and Cincinnati and be:

Toledo and Columbus, with the Northern Ohio 1

and make through lines between all these
and from Cleveland to Port Huron. Mich. The first

plan contemplates the bonding of the

thing like $50,000,000. in order to nut the system in

first-class operating What the last one
contemplates is hard to tell until it is complel
it is completed at all."
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CORRESPONDENCE.
New York Notes.

New York, November 9.—August Belmont and
those associated with him in the construction of the

rapid-transit tunnel, who have been in Europe about
a month making a tour of inspection of the under-
ground railways of London and Paris with a view
of obtaining suggestions for the New York system,

returned to the city on Wednesday. Mr. Belmont's
associates were John B. McDonald, the contractor

;

E. P. Bryan, who is to operate the road ; S. L. F.

Deyo, chief engineer; L. B. Stilwell, electrical en-

gineer, and John Van Vleck, mechanical engineer.

The gentlemen were accorded every possible facility

and courtesy both in London and Paris and found
a great deal that was useful and valuable as well as

interesting. Arrangements were made for a full

interchange of the details of operation, construction

and experiments and an active correspondence will

be immediately inaugurated between the New York
company and the London and Paris companies and
maintained for the purpose of mutual benefit.

William B. Parsons, chief engineer of the Rapid
Transit Commission, presented some details of the

proposed rapid-transit tunnel to Brooklyn yesterday

at a meeting of the special commission appointed

by the Supreme Court to collect evidence about the

tunnel. Mr. Parsons said there would be six sta-

tions on the route, three in Manhattan and three

in Brooklyn, and that about 480 cars an hour would
be operated, each having a capacity of 100 people.

The cost of the new line, he said, would be about

$8,000,000 and the time of construction two years

approximately.
Plans for lighting the stations of the Manhattan

elevated railroad have been completed by W. E.

Baker, the electrical engineer of the company. For

the illumination of all the system 35,000 incandescent

and 250 arc lamps will be used on the different sta-

tions. The stations are to be wired with a com-
plete system of iron conduits, through which are

drawn lead-covered duplex conductors. The lead-

covered cables are to be drawn through the station

handrails to the parts of the station where the lamp
posts and wall fixtures are set up. The large 100,-

ooo-hor5epower generating station at Seventy-fourth

street and the East River is nearing completion and
it is expected that the Second avenue line will be

electrically operated soon after January 1st next and

the whole system within a year.

The stockholders in the various lines of the Met-
ropolitan Street Railway company held their an-

nual meeting on Monday last. All the stockholders

expressed themselves as satisfied with the showing

and management of the roads during the last year.

No other business came before the meeting except

the election of directors and inspectors of election,

'the names of the directors of the Third Avenue
Railway company w-ere given out as follows : H. H.
Yreeland, E. M. Burghard, D. C. Moorehead, John
D. Crimmins, Oren Root, Jr., Henry Hart, D. B.

Hasbrouck, Charles Remsen, Reune Martin, H. A.
Robinson, M. G. Starrett, Edwin Lauterbach and

C. E. Warren. Formal notice has been given of

the dissolution of the syndicate which financed the

purchase of the Third Avenue company in the in-

terest of the Metropolitan Street Railway company.
Following close upon this announcement came a

sudden rise in the stocks of the Metropolitan and
Brooklyn Rapid Transit companies which caused a

revival of the rumor that these two big traction

systems are to be consolidated.

The Brooklyn Rapid Transit company has com-
menced work on an incline which will connect the

old Brooklyn elevated road at its East New York
terminus with the Jamaica avenue trolley line run-

ning to Jamaica. When the job is finished, which
will take about two months, through cars will then

be run from Broadway ferry to Jamaica. To those

who travel between these two places about 20 min-
utes will be saved.

Henry Hart, the founder of the Third avenue
railroad, died of old age at his home in this city

on Thursday. He was 90 years old and had been

identified with the interests of the Third avenue
company as an officer of the corporation and a

majority stockholder for nearly half a century. At
the time of his death he was identified with the com-
pany as vice-president and director. He was also

interested in the Pacific Mail Steamship company
and the Empire City Traction company.
The automobile show came to a successful close

Square Garden to-night. For an ex-

hibit that has been more thoroughly a trade show
than was the firr he attendance has
been a surprise to the manufacturing community.
and it has made all classes realize more accurately

the strong hold that tl ihicle industry has
taken upon the public. M. I.. G.

Canadian Intelligence.

Cataract Power com-
pany is arranging to install an electric-light plant

ha ifway between Hamilton
and St

T. M. Humble of Toronto and Lieutenant-colonel
Belch'- oting an electric

;ruce, with South-
01 its terminal
there, and, if

ght angles across
orgian Bay.

On the clay of the recent visit of the Duke of
Cornwall and York to the city of Toronto the To-
ronto Street Railway company carried 1,200,000 pas-
sengers without an accident.

The Cape Breton Electric company has secured
control of the electric-light plant of North Sydney,
N. S. The plant is to be enlarged immediately, and
extensive improvements will be made in the system.
It is the intention to run transmission lines to Syd-
ney Mines and light that town.
Quebec civic authorities are arranging to start a

municipal electric-lighting plant so as to be able to

lower the cost of lights for the city's streets.

The Montreal Light, Heat and Power company's
new dam at Chambly is nearly finished. The neces-
sary machinery to utilize this additional waterpower
will be purchased during the winter and placed in

position in the spring. W.hen completed the im-
provements will give the Chambly works an addi-

tional 15,000 horsepower.
The Sault Ste. Marie Terminal Railway company

and the Trans-St. Marys Traction company, each
capitalized at $100,000, have filed articles of asso-

ciation. The companies are both of Sault Ste. Ma-
rie, and are Clergue enterprises, designed to con-
nect the American and, Canadian "Soos" by way of

the International bridge.

Toronto's suit against the Toronto Street Railway
company on assessment was successful. The main
issue of the suit was the city's contention that the
street cars were assessable as reality. The company
contended that they are personality, and therefore
exempt from taxation. Hitherto the cars have been
regarded as personal property, but this year the
city assessment department at one stroke assessed

them for $700,000, the court taking the ground that

the cars were integral portions of the street-railway

system ; useless unless connected with the power
house by the electric current and that they therefore

came under the head of real property and taxable as

such. This is a fine point of law and will be appealed
to the higher courts, and probably to the Privy Coun-
cil of the English House of Lords. If the decision

stands, it will affect millions of dollars of street-

railway property in Canada, as it will be taken as a

precedent. H.

Ottawa, Ont., November 9.—Buffalo (N. Y.) cap-

italists are negotiating for the purchase of the Peter-

boro and Ashburnham (Ont.) electric railway. If

secured the purchasers intend to extend the line to

Lakefield, Ont., a distance of seven miles, and to

equip the road with new rolling stock.

At the annual meeting of the Montreal Street Rail-

way company on Wednesday the statement showed
that during the year the company carried 46,741,000
passengers. The net income per cent, of capital was
11.80, the net earnings $795,413 and the operating

expenses $1,105,000. The earnings for the year show
a net profit of $649,251, as compared with $647,246
for the year previous. Out of this amount, four
quarterly dividends of 2% per cent, each have been
declared, amounting in all to $551,700, leaving a

surplus of $97,551. In addition to the water-driven
plant, the company has purchased and installed two
steam units capable of developing 3,000 horsepower.
The company lias decided to appropriate $100,000
for a fund, in order to transact the company's own
fire insurance, to which fund will be added from
$10,000 to $15,000 annually. L. J. Forget was re-

elected president, James Ross vice-president, and
F. L. Wanklyn, genral manager. W.

From the Buckeye State.

Columbus, Ohio, November 9.—The Cleveland
Traction company of Cleveland was incorporated a

few days ago, with a nominal capital stock of $5,000.

to build several lines within the city limits and ad-
jacent territory. Frank de Haas Robison leads the

list of the incorporators. The company's plan is

to build one line on the west side of the Cuyahoga
River and two or three on the east side. By a
combination of two of the lines a through route

from Lakewood to Glenville will be secured. A
three-cent fare may be charged.
The Columbus Railway company will receive five

new cars within a few weeks that will be fitted with
revolving rattan seats, with the backs 1 and other
woodwork in cherry. It is said that Columbus will

be the only city, outside of Brooklyn, to use this

style of seat.

It is said the car shops of the Cincinnati Traction
company will shortly be enlarged to a sufficient ex-

tent to permit the building of cars for all the sys-

tems of the Elkins-Widener syndicate. The shops
are now engaged in building 20 cars for the street

railway at Indianapolis, the contract for which was
obtained by competitive bids. It is said that there
is no reason why these shops should not supply all

the roads under the one management or ownership.
The Circuit Court at Cincinnati has affirmed the

holding of the Common Pleas Court in its decisions
in regard to the authority of a street-railway com-
pany to condemn streets in a city for its use, as
held by the Probate Court of Hamilton County, in

the case of the Cincinnati and Cleveland Railway
company. The Cincinnati authorities had refused

ipany a franchise, and lb'- Probate
Court was resorted to for condemnation proceedings.

This court decided that the company, being organ-
ized for the purpose of building a street railway.

could not exercise the power of a steam railway to

condemn property it could not get in any other way.

The decision has now been sustained by two other
courts.

The Columbus Railway company has purchased
four 400-horsepower boilers which will be installed
in its power house as soon as possible. The officers

say this is the beginning of the reconstruction of
the company's electrical machinery.

A. K. Detwiler, George Metzger and George Det-
wiler of Toledo are said to be interested in a plan
to build a road from Toledo to Ypsilanti, Mich.,
touching Petersburg, Milan and Dundee.

It is now announced that the Lake Shore Electric
Railway company will erect a handsome depot and
office building on the plot of ground recently pur-
chased adjoining the present depot at Toledo. If
that is done, .the present freight and passenger depot
will be used exclusively for freight. Shops will

also be built in Toledo to take care of the repairs
on the western end of the line.

It is reported that the Everett-Moore syndicate
is arranging a through line from Toledo to In-
dianapolis. As the story goes, the branch from
Toledo to Defiance will be used, and from there
the Bryan Air Line has been surveyed through
to Fort Wayne. From there to Huntington a line

is in operation, and it will be extended to Wabash.
A short line from there to Peru will connect with
one of the city lines.

The Lake Shore Electric Railway company has
filed a mortgage for $6,coo,ooo to the Western Re-
serve Trust company of Cleveland, covering the
Lorain and Cleveland, the Sandusky and Interurban,
the Sandusky, Norwalk and Southern and the To-
ledo, Fremont and Norwalk roads.
The Northern Ohio Traction company will build

a line from some point in the Akron, Bedford and
Cleveland road to Hudson, and next spring will

complete the building of double track on the Cleve-
land-Akron line.

It is announced from Elyria that the steam rail-

roads operating west of Cleveland are now making
a rate of a cent a mile in competition with the electric

roads. This can be obtained on single fare or in

monthly coupon books—all the same price.

Dr. Samuel A. Milliken and Frederick Schelley.
who own property along the banks of the Miami
and Erie Canal, near Hamilton, have brought in-

junction proceedings against the Miami and Erie
Transportation company to prevent its building an
electric line along the canal through their lands.
They allege that the company does not intend to

operate canalboats, but that it is building an electric

railway to carry freight and passengers.
The proposition to issue bonds for the purpose of

erecting an electric-light plant has been defeated at

Hnbbard by a vote of the people.
The Everett-Moore syndicate has purchased

ground at Fremont and will erect an office building
and warehouse.

It is said the Cincinnati, Georgetown and Ports-
mouth Railroad company will increase the capital

stock to $1,500,000 and that $1,000,000 in five per cent,

bonds will be issued.

There is a report current that the Everett-Moore
syndicate has approached the officers of the Colum-
bus Railway companv, with a view to purchasing the
lines. O. M. C.

Information from Indiana.

Indianapolis, November II.—A company of La-
fayette capitalists, headed by Major Laban Sparks,
has commenced the preliminary work toward build-
ing a large electric plant and utilizing the water in

the Tippecanoe River in Jefferson township, Carroll
County, for power. The company will invest $200.-

000 and expects to complete the work by spring. It

is the purpose to transmit electric power to a dozen
or more nearby towns, as well as Lafayette, 18 miles
distant. The company has purchased 55 acres of
land, through which a canal or race will run for half
a mile, developing a fall of 40 feet, equivalent to at

least 2,000 horsepower. Great interest is being shown
in the enterprise, and all factories and mills within
reach now using coal will utilize the power.

1'he council of Danville has granted a franchise
to the Covington Traction company to enter the city.

This company now has franchises for a line from
Attica through Covington to Danville. The com-
pany must have 50 per cent, of this system completed
before beginning work on the streets of Danville, and
it must also deposit a cash bond guaranteeing com-
petition and operation by July 1, 1903. Messrs. Mc-
Cabe and Slusher of Covington are the principal

promoters. The central power station will he begun
at once at Covington.
The Chase Construction company of Detroit has

begun work at Muncie on the proposed Minnie.
Hartford City and Fort Wavnc electric railroad.

The road will he completed to Montpelier. a distance

of 32 miles, this winter. The remainder will be

completed next spring.

The Newcasfle-Pendlcton Electric Railway com-
pany completed its organization on November 6th.

Preliminary arrangements have been made to begin

the construction of the 21 miles of line this winter.

Much "f tlie labor will be done by the farmers along
the line. The work is to be given out in small con-
Ira els.

Horace C. Stillwell, who is building the Central
traction system, to connect Indianapolis with the gas
belt, by way of Noblcsville. has moved his head-
quarters from Anderson to Noblcsville.

General Manager Nelson of the Fort Wayne and
Southwestern Traction company refused to pay A.
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X. Dukes the price asked for the old canal bed be-

tween Huntington and Peru, and has begun grading

the line along the right-of-way, paralleling the canal,

which was acquired by the company.
Postmaster McGinnis of Indianapolis has asked

the Postofficc Department at Washington for author-

ity to make a contract with the local street-railway

company to place a regulation street box of the

smaller size on each car's rear vestibule, so jpeople

who desire to mail a letter can stop a car at any

regular stopping place and deposit the same. Pox
collections will be made downtown, as the cars pass

a central point, and deposited in the office.

It is probable that the Indianapolis intcrurban-

franchise controversy will get into the courts before

a settlement is effected. 'I lie Union Traction com-

pany has been the only one to accept the terms of

the franchise by signing and filing a $10,000 bond.

The other companies arc considering the feasibility

of uniting in a suit to test the right of the city to

levy a charge for their admission to the city, when

coming in on the local company's line. These com-

panies are also proposing to grant the public a three-

cent fare in case they be allowed to construct in-

dependent tracks over designated streets to the cen-

ter of the city. This raises the question of exclusive

rights by the local company. Able lawyers arc di-

vide! in opinion in this matter. It is generally be-

lieved that the interurban companies are doomed to

disappointment in their endeavor to secure from

the city better terms than those set out in the fran-

chise and accepted by the Union Traction company

whether they go into court or not. F.

Northwestern Notations.

Minneapolis, November 9.—The Chippewa Valley

Electric jvaiiway company seeKs to uiseonunue toe

local street-car service in emppewa .tans, wis., and

to mai^e it up Dy increasing me service on tne m-

teruruan line between i^inppewa .bans and Eau

Uaire. It is claimed that tne local service does not

pay enougn to matte running expenses.

the cay of Seattle, vvasn., will vote on estab-

lishing a municipal eiectric-hght plant, which will

utilize -the ovcrnow of Hie gravity waterworKS sys-

tem tor power.

1 he General Electric company was the lowest bid-

der lor electric street lignting for rive years at

burhngton, lowa, at $70 per light per annum for

arc ugnis of 2,000 canulepower.

D. U. Eisner is promoter of an enterprise to con-

struct an electric railway from Stevens Point to

Grand Kapids, Wis.
Brandon, Man., is said to be the first city in the

Canadian West to be supplied with electricity gen-

erated from waterpower. The Brandon Electric

Light and Power company has completed a water-

power 12 miles above Brandon. The plant cost $75,-

000 and develops 5,000 horsepower.

Underground connections of the Edison Electric

Eight company in St. Paul burned out recently and

cut off the street lights, as well as the service of

private patrons for several hours.

1 he Electric Appliance company has been awarded

the contract to lurnish Tacoma, Wash., with 150

electric-ngnt meters at $i,597-

'ihe Electric Light company of Pipestone, Minn.,

has awarded the contract tor the erection of a new
electric-light station.

Samuel Benn and others are applicants for a fran-

chise to build and operate an electric street railway

111 Aberdeen, Wash., and to Hoquiam. Ultimately

the line is to be extended to the ocean and possibly

to Tacoma.
The United States Circuit Court has issued an

order giving permission to the receivers of the Com-
mercial Lignt and Power company of Duluth, Minn.,

to contract with the General Electric company for

transformers, arc lights and switchboards to the

value of $8,S25.

A proposition is tinder consideration to connect

the proposed La Crosse, Black River Fans and

Neillsville electric line with the. line of the Chippewa

Valley Electric Railway company between Chip-

pewa Falls and Eau Claire, Wis.

The Ohio promoters of the electric line from Des

Moines to Newton, Iowa, declare that they are pre-

pared to expend $2,000,000 or upward in the con-

struction of a line and believe there is a fair return

for the investment.

James M. Taylor of Omaha, president of the New
System Traction company, seeks a franchise in Os-

kaloosa, Iowa, for an electric street railway. It is

proposed to use an underground-wire system. The

general plan is similar to that of a cable line, ex-

cept that it has a wider slot than the cable. The
slot is automatically closed, except the part di-

rectly under the car. The system was in operation

for five months at the Omaha Exposition, but has

not been tried elsewhere.

The street-railway and electric-light companies at

Cedar Rapids, Iowa', have united in the use of poles.

The light wires are attached to the tops of the poles.

while the trolley wires are on brackets extending

from the poles and about six feet lower.

The street-railway company at Butte. Mont., is

experimenting with the building of its own cars.

It it proves satisfactory, all that work will be done

in the company's 6hops hereafter.

The Fort Wayne Electric Works will furnish the

city of Grand Forks, N. D„ with a new dynamo and

50 new lamps at $2,290.

The Interurban Railway company of Des Moines.

Inwa. is receiving materials for the extension of its

new army post, Indianola, Wii.

. and Nevada. The lines will be constructed

next season.

E. H. Hammond of Kansas City has bought the

street-car line in Rapid City, S. D„ at the tax sale.

lie will put the line in shape for operation and will

increase the rolling stock. This is the only '

railway in the Elack H
The Seattle Electric company of Seattle, Wash.,

will soon erect a $15,000 brick car barn.

Beyond the Rockies.

Salt Lake City, November 9.—The electric =,trcct-

railway franchise which has been advertised for sale

in Long Beach, Cal., will shortly be sold to the high-

est bidder.
Captain F. S. Ingalls and Deputy County Surveyor

W. II. Elliott of Yuma, Ariz., are making a survey

from the California King gold mines in San Diego
County to the Colorado River, a distance of about

4Yq miles. The company owning the mines proposes

to operate its large milling plant on the river, and
run an electric railroad connecting up all its mines
with the plant.

The Ontario Electric Power company, with prin-

cipal place of business in Los Angeles, was incorpo-

rated'on October 28th, with a capital stock of $50,000.

The directors are R. M. Weed, I. N. Moore, E. A.

Beck, E. R. Davis and L. D. C. Gray, all of Los An-
geles, Cal.

An appropriate water site has been selected on
the Servier River at Richfield, Utah, and a 2,000-

horsepower plant will be erected and power and
light transmitted to Elsinore, Richfield and Monroe.
Considerable need is felt for electric power for vari-

ous purposes in the surrounding mines. A water-

power plant for the Annie Laurie mine is being

erected on the Servier River, below Marysyale.

A company of eastern men, headed by William F.

Cody and Nate Saulsbury, proposes to construct a

canal 45 miles long near Cody, Wyo. It will be 35
feet wide on the bottom, seven feet deep and will

be utilized for irrigation and power purposes. A
dam of solid masonry will be built across the Sho-

shone River at. the headgate of the canal. Here a

power plant for the manufacturing purposes in Cody
will be established. The entire project will involve

the expenditure of upward of $700,000. and is the

biggest thing of its kind ever undertaken in this

part of the West. F. C. Kelsey, formerly city engi-

neer of Salt Lake City, has the work in charge, with

headquarters in Cheyenne. C.

PERSONAL.
F. R. McBerty of the Western Electric company

has returned to Chicago from an extended trip

through Europe.

James Hendry' of Dundee, Scotland, who is con-

nected with a firm that manufactures electrical ap-

pliances, is in this country to study the improved

methods of making such apparatus.

Carl F. Tietgen, honorary chairman of the Great

Northern Telegraph company of Copenhagen and

a pioneer in submarine telegraphy, died in Copen-

hagen on October 19th, in his 73d year.

T. Philip Terry'of Shanghai, representing a num-
ber of American manufacturers in China, is in the

United States for the purpose of placing several

orders for electrical apparatus, machine tools, etc.

Mr. E. B. Ellicott, city electrician of Chicago,

spoke on "Electrolysis" before the Western Society

of Engineers on November 6th. He referred to the

injury to buried gas and water pipes, and an inter-

esting discussion ensued.

C. H. Macloskie, a foreign representative of the

General Electric company, and E. D'Hoop and G.

Pedriali, prominent street-railway men of Brussels.

are in the United States to make a study of the

traction systems of the various cities and the prob-

lem of rapid transit.

The Chicago Record-Herald of November 10th

contained the following obituary notice: "Henry'

B. Cobb, president of the Chicago Wire company
.if Wilmington, Del., died yesterday at Claymont,

Del. aged 58 years. He was an inventor of note.

having invented bed springs and other practie

vices, rind also an insulation for electric wires."

ablishmcnt of a municipal ?!
lighting system.

The Stearns Lighting and
been incorporated at Ludington
tal stock of $50,000.

The I ing and Fuel compart)
been incorporated

idem of the com;

The Charlotte C
'

. will, it ;

.11 improving its electric plant.

Increase of capital stock from $200,000
•n announced by the Hutchi:.

and Heat company of Hutchinson, Kan.

Henry M. Wislcr and others have incor;.
the Chicago Varyan company, with a capital
of $2,500, to construct and operate light, h-at and
power plants.

A special committee of the Lot
Council on municipal lighting recently ado-
report recommending the establishment of a mu
nicipal elcctric-lightng plant.

New dynamos, engines, etc., to cost $150.00
soon be installed in the power plant of the Citizens'
Electric Light company of Galveston, Texas.
Chapman is general manager of the comfe :

-

It is reported that the gas and electric-lighting
interests in La Crosse, Wis., will soon be consoli-
dated under one management. George MacMillan of
Appleton, Wis., is said to be the promoter of the
proj ect.

A charter has been issued to the Blue Ridge
Water company at Walballa, S. C, which proposes,
on a capital stock of $20,000, to furnish water and
electric lights to the town of Walhalla. The incor-
porators are J. W. Shclor, J. W. Holleman and
others.

Articles of incorporation have been filed at Eliza-
beth, N. J., by the New Orange Park Water. Heat,
Light and Power company, with a capital s-

$100,000. Richard C. DeArmond and Arthur Camp-
bell of New Orange and James Arthur of Philadel-
phia are the incorporators.

Articles of incorporation have been issued to the
New Martinsville Electric Light, Heat and Power
company, with an authorized capital stock of $50,000.
1 lie principal office of the companv will be located
in Wheeling, W. Ya. Frank B. Hall. N. C. Hamil-
ton and others are the incorporators.

While passing through the North Branch canal
at Chicago on the night of November 9th a heavily-
loaded vessel struck the electric-light cables which
are laid on the bottom cf the C3nal at Halste.:
and tore one loose. This cable supplied 154 of the
city's street arc lights which are located principally
on Halsted, Clark. Sedgwick and Wells streets and
on Lincoln avenue. The lights were out of service
for two hours as a result of the accident.

ELECTRIC LIGHTING.

An electric-lighting plant is soon to be erected

;it Whittier, Cal.

Burlington, Mo., is considering the establishment

of .111 electric-lighting system.

Citizens of Douglas, Manitoba, are talking of hav-

ing the town lighted by electricity.

Local business men of Marion. Ind.. are prep

to organize a co-operative electric-light company.

Hyattsvillc, Prince George's Comity. Md., is

ing the question of lighting the town 1"

tricky.

The New Electric and Gas Light company of Guth-

rie, Okla., has increased iis eapit.il stock from $20,-

ooo to $50,000.

It is proposed to nsk the next Ohio Legislature

to authorize the city oi Cleveland to issue $500,000

ELECTRIC RAILWAYS.
An electric railway is being planned

Ottawa and Streator, Hi.

A company has been organized to build an e

railway between Murphysboro and Carbondale, 111.

Corporation papers have been issued to the Battle
Creek (Mich.) and Marshall Traction company,
with a capital stock of $200,000.

An electric railway will soon be built Del

Lake Champlain and Lake Placid, New York, by way
of Keesville and Ausable Forks.

Thomas L. Childs is promoting an electric rail-

way planned to run from Cleveland, Ohio. t.

Akron and Barberton to Massillon, Ohio.

The Canastota and Morrisville electric

received authority from the state of X
construct its line from Canastota to Morrisville.

The latest result achieved on the Berlin-."'

experimental electric railroad is reported to havc
been the attainment of a speed of 105 miles

Capitalists arc said to be considering a ;

to organize a company for the purpose of building
an electric railway from Green
Wis.

A charter lias been granted to ti

and Y'ardley Electric Railway company
a railway between the two towns, a d>
miles.

[mprovenu
00, are being made in the electric-:

erties of the General 1"

E. S ipeland and
the ar

1 Wash.' City Railway company, n
i J

1
50.000.

The International Trolley t"

been incorporated at Syracuse. N. >

- 1,000. J. P. Devine ar

incorp

A territorial charter has be.

lioma and Indian Ten
pany. with a cap:'
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office of the company will be located at Norman.
Okla.

The Lehigh and Carbon Traction company has

been incorporated, to construct an electric railway

to connect all the towns between Allentown and

Walnutport, Pa.

A company has been formed to construct an elec-

tric railroad from Berwick to South Berwick, York
County, Maine. The capital stock of the company is

placed at $20,000.

It is rumored that Charles T. Yerkes is seeking

traction privileges in Paris, as well as in London.

Mr. Yerkes' agents are said to be in Paris doing

preliminary work.

The Keeley Trolley company of West Chester,

Pa., has been granted a state charter to operate an

electric railway from Pheenixville through Springs

City to Birdsboro, Pa.

San Jose and Alviso, Cal., are soon to be con-

nected by an electric railway which is to be built by

eastern capitalists. The right-of-way has been pur-

chased of the San Jose and Alviso Steam Railroad

company.

A new street railway is proposed to connect Mid-

dleboro, Plymouth and Kingston, Mass. At Kings-

ton the line will connect with the Plymouth and

Kingston line. About 14 miles of track will be

constructed.

The City Council of Sioux Falls, S. D.. has voted

a bonus of $15,000 to New York capitalists for the

'

construction of an electric railway from that city

to Madison, S. D. The proposed line will carry both

passengers and freight.

Work has been begun on the construction of a

power house and a repair shop at Geneva, Ohio, tor

the Cleveland, Painesville and Eastern electric rail-

way. About $25,000 will be expended on the erec-

tion of the buildings.

Superintendent E. L. Hillis of the Soldiers' Or-

phans' Home at Atchison, Kan., will ask the next

Kansas Legislature to appropriate funds with which

to build an electric railway from Atchison to the

home, a distance of two miles.

The Subway and Suburban Construction company

of Pelham. N. Y., has been incorporated, with a

capital stock of $300,000, to construct electric rail-

ways. Frank V. Ainslie of Brooklyn, Ennle Dreyfus

and others of New York are the incorporators.

The Elmira and Waverly Railway company has

been incorporated at Albany. N. Y., with a capital

stock of $200,000, to construct an electric railway

from Elmira to Waverly, a distance of 18 miles.

I. M. Diven, F. E. Doolittle and others are the in-

corporators.

The Rockford-Belvidere (111.) eiectric railway was

opened to the public on November 5th. The first

passenger car that made the trip between the two

cities carried the officers of the road and the officials

of the two cities. President R. N. Baylies, Vice-

president John Farson and A. B. Leach of Chicago

were present.

The Kedzie avenue street-railway ordinance which

had been previously passed by the Chicago City

Council was vetoed by Mayor Harrison on Novem-
ber nth and the veto was sustained, the ordinance

being sent back to the committee for revision. The
mayor said the ordinance was too vague and narrow

and that it did not properly safeguard the rights

of the people.

The Rapid Traction Construction company was re-

centlv incorporated at Custer, S. D., with a capital

stock* of S5.000.000. The incorporators were E. W.
harnham. B. R. Noble, George J. Hicks, L. N.

Ibury and Charles E. Nasen. These gentlemen

are interested in the Farnham sectional traction

power feeder, the recent test of which was men-

lioned in the Western Electrician of last week.

- dispatches from San Francisco, Cal., state

that the entire system of the Market Street Railway

company has practically been sold to a syndicate of

Baltimore capitalists which has been negotiating for

•me months. It is stated that $26,-

000,000 is to Ik; paid for the property, and that the

syndicate will expend $4,000,000 in improving it.

The compare ides 1 18 miles of electric,

44 miles of cable, four miles of horse and t2 miles

reported that the Chicago and Joliet Electric

ay company is negotiating with the Lake
lpany to carry its pas-

and land them at the Market
ted terminal Folief line now has an

ment with. the Chic;: Railway com-
engcrs in the out-

y, but the 1 vice is con-
old Market

:parate

more con

-n railroad

ibility

'.Vash-

Thc

ivc im-

provements now under progress will soon increase
the capacity to a total of about 20,000 horsepower.
It is said that the Northern Pacific Railroad com-
pany is aiso considering the falls as a source of
power for running its trains from Portland and
Seattle to the summit of the Cascades.

PUBLICATIONS.
Shielded-type direct-current motors, manufactured

by the Sterling Electric Motor company of Dayton,
Ohio, are illustrated and described in bulletin No.
9, recently issued. These machines are said to run
quietly and without vibration.

The Central Electric company of Chicago is dis-

tributing to the trade a bulletin on Pittsburg trans-
formers, describing in detail the transformer wiring
for three-wire secondary distribution. This bulletin

is of interest to all central-station managers, and
the company will be pleased to send copies to all

who have not received them.

The Emerson Electric Manufacturing company of

St. Louis, Mo., is sending to the trade two bulletins

descriptive of its automatic-starting induction mo-
tors for single-phase current. One treats of medium
and slow-speed types in sizes from one-sixth to. one-
half actual horsepower, while the other describes
higher-speed machines in sizes from one-tenth to

one-sixth horsepower.

A catalogue descriptive of the Victor atmospheric
water-cooling system with detailed mention and il-

lustrations of fan and self-cooling towers, as manu-
factured by the Victor Cooling Tower company of

St. Louis, Mo., has recently been issued by its gen-
eral sales agent, the Laufketter-Bendit Mercantile
Engineering company of St. Louis. The Victor sur-

face and jet condensers are also illustrated in the

catalogue.

The 1901 handbook of the American School of

Correspondence, Boston, Mass.. is a neatly bound
volume of about 100 pages and contains very com-
prehensive information concerning the school and
its work. A full list of the faculty is given and the

nature of the work is clearly explained. An outline

of the several engineering and special courses gives

a good idea of the branches taught and several sam-
ple instruction pages and students' inquiry and ex-
amination sheets explain in detail how the work is

carried' on by correspondence.

TELEGRAPH.

cut cable communication through Europe, Asia,
China and Japan, he says, should be discontinued at
the earliest possible date. The rate charged by the
existing cable service is $2.38 per word on messages
between Washington and Manila.

The War Department has been notified by the
Commercial Cable company of a reduction in the
rates of cable messages between the United States
and the Philippines. The War Department rate
hereafter will be $1.56% per word between Wash-
ington and Luzon and $1.66% between Washington
and other islands of the archipelago. The former
rates were $2.26 and $2.36 respectively.

Since 1890 the length of the telegraph lines in
India has been increased from 37,070 miles to con-
siderably over 53,000 miles and the telegraph cables
from 251 to 283 miles in the same time. A total of
6237,301 messages were forwarded in the fiscal year
of 1900, producing a revenue of 1565.676. The work-
ing expenses for the year having been £447,758 the
net revenue of the 12 months was £117,918.

A telegraph company given the right by an
act of Congress to occupy post roads with its poles
and wires is held, in the case of the city of Toledo
against the Western Union Telegraph company, not
to acquire such right free from the power of a mu-
nicipal corporation to regulate the use of its streets
but must submit to local .regulations for obtaining
permission to string wires in the public streets.

'

The installation of a new svstem of wires between
Chicago and St. Louis was recently completed by
the Chicago and Alton Railroad company and the
Western Union Telegraph company, at a cost of
*200.ooo. Work upon this new system has been
going on for three years, and it is said to be one
of the finest 111 the country. Twenty-eight wires
have been put in to meet the requirements of the
Uncago-St. Louis business.

The Milwaukee office of the Western Union Tele-
graph company will soon be changed from the bat-
tery to the dynamo system. The battery room in
the basement of the Chamber of Commerce building
which now contains 41.000 cells, will be re-equipped
with motors and dynamos. The company is makin"
extensive improvements throughout Wisconsin Anew wire is being strung from Madison to Milwau-
kee, and the wires between Madison and Janesville
are being replaced. Lines in the extreme western
portion of the state will be improved by replacing
old wires with new.

POWER TRANSMISSION.
Edward Flox of Demorest, Ga., has purchased a

waterpower and will develop it for electrical power-
transmission purposes.

The Pike's Peak Power company is planning for

the erection of a new power house in Ruxton
Canyon, near Colorado Springs, Colo.

The Floriston Power company of Floriston, Ne-
vada, will soon string a line of wires to transmit
electric power to the Reno Star mine at Wedekind,
Nev.

Plans are being promoted for the construction of

a power plant on the Tippecanoe River, near Del-
phi, Ind. Charles Meeker of Lafayette is one of

the chief promoters.

A company is being organized at Griffin, Ga., with
a capital stock of $100,000, for the purpose of de-
veloping the High Falls in Monroe County for fur-

nishing electric power to Griffin aiid near-by cities.

The Pittsburg (Pa.), McKeesport and Connells-

ville Railway company has purchased five acres of

land near Connellsville, upon which it will erect

a large power plant that will supply electric power to

the coke region.

The property and franchises of the Tallahassee

Power company have been conveyed to the Athens
(Ga.) Electric Railway company. The Tallahassee

company has been constl ucting a dam at Tallahassee

Shoals to develop 1,200 horsepower.

A. and C. Wright, who have been working on the

dam of the Catawba Power company in South Caro-
lina for nearly one year, have given up their contract,

having lost between $10,000 and $15,000. Water has

overflowed the cofferdam 44 times since work began.

The company, it is stated, will continue the work.

SOCIETIES AND SCHOOLS.
It is announced that Andrew Carnegie will <*iveiiooooo to build and equip a technical college" in

Southern Scotland. The institution will probably
be situated in Galashiels, Roxburgh, or Selkir county

MISCELLANEOUS.
Thomas A. Edison was granted a patent in the

issue of the United States patents of November 5th
tor an apparatus for reheating compressed air for
industrial purposes.

At the request of the Chicago City Council City
Electrician Llhcott sent in a report on November
IIth as to the companies now using the conduits
pi the Underground Sectional company without
naving franchises from the citv. The list of com-
panies is as follows: Illinois Telegraph company
which furnishes the "ticker" service, giving sporting
and general news; Cleveland Telegraph company
which furnishes Board of Trade quotations; Gobi
Stock telegraph company, which furnishes stock
exchange quotations; Chicago Electric Protective
association, which gives a private police service;
Mercurial Fire Alarm Telegraph company.

TRADE NEWS.

The American District Telegraph company was
recently incorporated in New Jersey, with a capital

stock of $1,000,000, to construct and maintain tele-

graph lines. The incorporators are II. I). Bennett,
olumbu . Ohio; Ganscy R. Johnston, Columbus,

Ohio, and K K McLaren, Jersey City, N. J.

During hi- -lay in the Philippines, General Greely,

hicf >>f the United Stales Signal Service, completed
a network of telegraph lines which extend from one

1 to the oiher. Ii is asserted
that over 10,000 messages a day have been trail

mitted between the various military posl s on the
islands.

In his annual report, Major-general Henry C.

Corbin, adiu 1 il of the army, says that there

cable from the Pai ifii coo I

the Philippine 1
I he pre

J he American Power and Construction company
has been incorporated in New York city, with a
capital stock of $150,000, by James M. Doremtis and
others.

I he C. F. Birtman company has been incorporated
in Chicago, with a capital stock of $25,000, for the
purpose of manufacturing electrical and surgical
appliances.

Prank A. Sumner and others are the incorpo-
rators of the Sumner Sons company of Asheville,
N. C , with $50,000 capital stock. The company will

establish a general electric plant for generating cur-
rent and will also deal in general electric supplies.

In the week ended November 6th over $49,000
worth of electrical machinery and material was ex
ported /nun the port of New York for Japan. The
next largest item of electrical exports for the period
and port named was machinery valued at $14,44.'
for Bristol, England.

The W. W. Whitehead company, dealer in steam
up and boilers, announces that it has just com-

pietcd a sales organization and opened up sales
iii'' al 541 Marquette building, Chicago. Hereto

fore all of its sales have been handled through the

pany's main office al Davenport, Iowa, where its

shops aie located. The company feels thai this new
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departure will prove a ureal convenience lo its regu-

lar customers and will be of mutual ben

Work is rapidly progn m the founds

for the new plan* of the B. F. Sturlevant company

a( Hyde Park. Mass. The buildings, including stor-

age space between, will occupy a tract measuring in

extreme dimensions about 500 liy 700 feet. '11ns

will provide space for the foundry, pattern and pat-

tern-storage building, and power plant, as well as

the machine shop, t20 by 500 feci, and a thrci

structure of the same length, both terminating in

a large head bouse, which will serve for the work of

creeling, testing and shipping. The office will be

a separate building of considerable dimensions.

The factory of the Beardslee Chandelier Manufac-

turing company, manufacturer of gas, electric and

, imbination light fixtures, 253 and 255 South Canal

street, Chicago, was slightly damaged by lire on the

night of October 26th. The damage was slight, and

little barm was done to the company's special ma-

lum ry. None of the patterns were ruined. \\ ithin

48 hours the company had leased a building on

Clinton street for a temporary finishing shop, and

by October 30th had the insurance adjusted and the

planl again running. The loss was but $4,000. and

the burned parls were immediately cleared and new
apparatus installed. On November 4th the works

were running as usual. While many of the com-

pany's catalogues were ruined by water, it still saved

a large number and slates that il will be glad to

send them to any dealers desiring them.

On account of the largely increased business of

the Northern Electrical Manufacturing company of

Madison. Wis., and the Stanley Electric Manufac-

luring company of Pittsfield, Mass.. their Chicago

offices have been moved to larger quarters at suite

IS on the ground floor of the Monadnock block.

The Stanley company has established there its gen-

eral western selling office, in charge of John H.
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Finney as western sale.-, manager. Associated with

Mr. Finney a, engineer i. V. W. Bcrgcnthal, and

man, J formerly Chicago rcp-

ativc of both companies. In charge of the

i: hern compi
formerly assistant manager of that company

at Madison. Hi- associates are I. M. liar

irthltr rones, A. I'. Warner and F. S. Culver

Stanley force will later be- increased by I

engineers from Pittsfield.

BUSINESS.
"Mr. Needful Wrench" i^ the latest representative

of the Stombaugh guy anchor, who is calling on the

trade through the medium of an ingenious mailing

card in the interests of \V. X. Matthews & Iiros. of

St. Louis.

The Standard Traction Brake company of 120

. street, New York city, report- the

receipt of a large order for axle and motor-driven

l.ral,. equipments from the Massachusetts Construc-

tion company of Boston, Mass.

The Morse Cedar company of Saginaw, Mich.,

successor to the Porter-Morse company, is a manu-
facturer and producer of tic plugs, railroad ties

telephone and telegraph poles, cedar fence posts,

cedar shingles, etc. The company maintains four

distributing yards.

The Eldridge Electric Manufacturing company of

Springfield, Mass.. manufacturer of the well-known

Eldridge battery' voltmeter for testing primary and

storage batteries, claims that its instruments are

dead-beat and that they are the only low-price pocket

instruments which indicate in volts. The instru-

ments are also light-weight and neat in appearance.

The Western Electrical Supply company of St.

Louis. Mo., general sales agent of the Adams-Bag-
nall lamps, states that it is meeting with very flatter-
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ing success with its wcathcrp:
ant-current,

The company states that th-:

of lam]

in a number of large

Ball Engine con.;

er tandem-compo
lie direct-connected to alternating-:

which will run in parallel, for the V.

Manufacturing company, Colum u

S. Kirk & licago are

their electric plant, and the Ball compai
nish an 80-horsepowcr engine.

The Knccland Reflector company, 104

Boston, Mas;., whose shades ar

Hired under the personal supervision of S. R,

land, original patentee and manufactur' -

ors, and have been known f »r 14 years as t
:

1

Crcary standard reflector shades, annoui
is prepared to supply reflectors of vari'

~i!ver bronze, green bronze and green-enam<: !

The company carries half shades of tin or aluminum,
.electric shade holders, 3'/i and four inc!

and mica tops or dust protectors.

The Electric Storage Battery company of Phila-

delphia has recently closed a number of coi

for the installation of batteries of Chloride accumu-
lators in Edison stations. The Chicago Edison com-
pany has added another battery to its Adams street

station. This building now contains the greatest

amount of storage batteries located under one roof

in the world. The Philadelphia Electric company-

has added an additional batten- to its system, and
the Edison Electric Illuminating companv of Detroit

has doubled the capacity of its ••••illation. The
Edison Electric Light company of York. Pa., and
the St. Paul Gas Light company of St. Paul. Minn.,
have each contracted for a large batterv. to be in-

stalled in their lighting stations.

ILLUSTRATED ELECTRICAL PATENT RECORD.

685742. Wireless Telegraphy. Archie F. Collins,

Philadelphia, Pa., assignor to Charles A. Chase,

Philadelphia, Pa. Application filed March 31.

1900.
Tbe primary of a Ruhmkorfl coil is connected with a

source of electric current. Tbe secondary of the coil is

connected bttween a ground and a condenser. Means are

provided for arbitrarily breaking and making connection

between the secondary and the condenser. This mechan-

ism constitutes a transmitter . The receiver consists of a

second ground, at a distance from the first having elec-

trically responsive meats connected tberewnb, whereby

the indications of the transmitter may be manifested by

the receiver.

685,745. Automatic Fire Alarm. Bescherrer A.

Crisman, St. Elmo, Tenn. Application filed

June 26, 1901.

A metallic contact plate is immovably secured to the

inner portion of the bottom of a box and. forms a covering

for the latter. A lever is pivotaliy suspended from the

upper portion of the box. A weighted contact rod is mov-

ably attached to one e .d of tbe lever and is normally sus-

pended above the plate. A readily fusible rod adjustably

applied to the opposite extremity of tbe lever has a weight

attached thereto. Elecirical connections including a sig-

nal device are provided for the weighted contact rod and

the plate.

685.754. Semaphore-operating Mechanism. Charles

C. Gardiner, Topeka, Kan. Application filed

April 13, 1901.

The armature of an electromagnet is disposed to operate

tbe mechanism.

685.755. Controller for Electric-railwav Motors.

Frank W. Garrett and Emmett W. Stall, Johns-

town, Pa., assignors to the Lorain Steel com-

pany. Application filed April 8, 1901.

Features of this controller are a reverse switch, a regu-

lating switch, and external resistance for connection in

the motor circuit. An auxiliary switch is operated by the

movement of a regulating switch beyond a certain position

to shon-circuit an external resistance. Means are pro-

vided whereby the opening of the circuit at a reverse

switch will open the auxiliary switch and thereby the

short-circuit. Means are provided whereby subsequent

movemeot of the regulating switch will again close the

auxiliary switch and restore the short-circuit. (See cut.)

I 85,766. Magnetic Fuse Cut-out. Noble Jones,

Sparrows Point, Md. Application filed March

25, 1 901.

A fusd block or box is provided with suitable line

clamps at each end aud a fusible conductor. An electro-

magnet is embedded in the fuse box beneath the fuse and

about midwjy between the ends thereof. The magnet is

in series with the fuse and the tuse is exposed directly to

the magnet.

(£5,776. Insulator Support. Fred M. Locke. Victor,

X. Y. Application tiled July 22, igot.

The support is provided with a sleeve which has an ex-

fansible head. A tapering member is movable in the head

or expanding it into engagement with the insulator.

685,781. Electric-railway Motor Controller. Frank
A. Merrick and Emmett \V. Stall, Jqhnstown,

Pa., assignors to the Lorain Steel company.
Application filed March 13, 1901.

A linger board is provided between the peripheries of a

regulating drum and a reverse switch drum, and has se-

cured to one side thereof a set of lingers having engage-

ment with the contacts of the regulating drum, and to an-

other side thereof another set of fingers having engage-

ment with the contacts of the reverse-switch drum. Be-

tween the lingers a cutaway or recessed portion is pro

vided 10 receive the electrical connections leading to the

fingers.

(#5,782. Railroad Signaling Device. James Merry
weather, Greencastle, Ind. Application tiled July

26, 1901.

A rock shaft journaled in standards which are carried by

aod insulated from a base plate has an intermedials
downwardly extending (-ranked portion. Opposing tension

Issued (United States Fate?U Office) Xovcmber j, igor.

springs are connected to thp cranked portion and are
adapted to maintain the rock shaft in proper position. An
arm is firmed at the end of the shaft and is adipted for

contact with a passing c^r. A contact arm is disposed at

the opposite ends of the rock shaft. A yielding contact

block is carried by ihe arm. A curved block of insulating

material is mounted upon the b se. A conducting plate

disposed upon the curved f ice of the blo-k is adapted for

contact with the block. An electric circuit has iis termi-

nals connected electrically to the block and the pine.

£85,795. Means for Operating and Controlling Elec-

tric Motors. Charles J. Reed, Philadelphia, Pa.

Application filed March 22, 1S99.

An electric motor having substan'ially independent ar-

matur** and field carrents, is provided with means con-

trolled by variations in the armature current to produce
correlative variations io the field current. There are also

means for varying the correlative relation beiween the

strength of the armature current and the strength of the

fi-ld current. A switching device is adapted to change
the connections of the component parts of the several cir-

cuits. (See cut.)

W^.796. Method of Operating and Controlling Elec-

tric Motors. Charles J. Reed, Philadelphia, Pa.

-"IW> .

—

Newhall, Plainficld, N. J. Application filed June
13. 1901.

V-shaoed erooves are formed in the edges of a support-
ing plate M*ans serured to a movable rail section have
V shaoed grooves farmed in th- edges thus fonni-'g closed
ended po-kets in 'onJQQCtion with th* erooves in the sap-
portine plate. Ball* are provided in the pockets to sus-
pend tbe rail from the supporting plate.

£85,846. Switchboard for Telephone or Like En-
changes. Howard F. Jones. Wilson. N". C.

Application filed November 6, 1900.

A combined spring-jack and annunciator is provided
with a casine which has an endless ball-raceway con-
fining and gnid>ng in cola-no a multiple of plug-driven
balls. A register device is pivoted lo the face of the ras-

ing, and tbe means for operating it consist of a
shaft having an arm projecting into the raceway in

the path of tbe plug-driven balls. Tbi« arm is adapted 10

be suc-essively rncked by the balls. The rocker shaft is

normally connected to the reets'er device. Means arc
provided for disconnecting the shaft and register.

I 85,847. Switchboard for Telephone or Like Ex-
changes. Howard F. Jones. Wilson, X. C. Ap-
plication filed April 7, 1900. Renewed March 15.

1001.

NO. 685,755.—CONTROLLER FOR RAILWAY MOTOR.

Original application filed March 22, 1S00. Di-

vided and this application tiled May 8. IQOi.

This m>-tliod consists in supplying the armature and
field circuits with substantially independent currents and
causing the field current to vary automatically as the ai -

mature current varies.

(105.797, Accumulator Electrode. Albert Ricks,

Berlin, Germany. Application filed May 18, 1900.

On a stiff, non-conducting base adhesive material is

placed. An aciivc mass in line granular form covrr- [he

a material. Lead strips are arranged to press firmly

against the active mass.

685,817. Magnetic Ore Separator. William I'

1

' velaml and Camden E, Knowles, Joplin, ft

assignors to the Magnetic Separating company,
Joplin, Mo. Application filed May 7, 1900. Re-

newed May S. 1001.

An electromagnet is mounted on a substantially vertical

axis and in composed of a core and a shell between which
the exciting coil is wound. An annular magnetic g«p is

provided in the under face of the magnet, a traveling eon«
vsyor of Bexiblo material carries tho material acios* the

gap but is arranged to leave a portion of the gap exposed
ing brush is arranged adjacent to the exposed por-

tion for removing the material adhering to the magnet.
An agitating device acts on the conveyer.

I 85.822. Switch for Overhead Trolleys. John H.
Brooklyn, X Y. assignor to Henry B,

NO. 635,795-—MOTOR OPERATION AND CONTROL.

In an annunciator for telephone and like exchanges
an electromagnet is centrally longitudinally di^-p

frame or box. A bali-raceway longitudinally surrounding
the magnet has a lower hon a aod a
rearward upwardly inclined portion or arm. An upper
arm is inclined downward toward the front and an ap-

proximately vertical arm connects the front end* of the

upper aod lower arms. A multiple of p'ug-driven balls

arc movable within the raceway in the column. One ball

is normally held at the front of the hori.-ontal arm and an
armature for the magnet normally h dds another ball at

th- top of the vertical arm. The armature is adapted to

release ihd bill wheo actuated by the magnet. The end-
less raceway has a window within its circuit. A ball is

retained as a visual signal at the window aod a plug if

adapted to drive the ball in its circuitous path toward and
from the window.

85,85 - v (tor starting and
Christian W. K

application filed A]

This device comprises a suitable resistance divided up
into sections. A contact de\
as to vary the amount of resistance io the circuit. An au-

tomatic controlling device is connected with th.

md i-< responsive to variations in tbe speed cf the

armature. The automatic controlling device is adapted to

ntact device so as to break I

tlv speed becomes abnormal. A lo

ciated with the automatic controlling device and is

idapicd to lock it when the parts are moved to a prede-

termined posl
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685,860. Indicating Device for Sparking Igniters of

Gas Engines. Andrew McTighe, Allegheny, Pa.,

assignor of one-half to James J. Montgommery
and John McTighe, Allegheny, Pa. Application

filed January 3, 1901.

A shaft is reciprocated by the engine. A sparking device

with the *xplosion chamber embraces a circuit-breaking

wheel and a contact pi- ce to engage the wheel. A tacbet

wh*>el is connected with the circuit-breaking wheel. A
rod is adjustable relaiively to ihe sh <ft and is reciprocated

thereby. A pawl is carried by one end of t^e rod and en-

gages w : th the rabbet wheel. A plate fixedly connects

with the other end of the rod and has indie -ting gradua-

tions. The plate and rod are simultaneously adjusted rela-

tively to the shaft. A bracket is earned by the shaft, and

a poirter is pivoted to the plate between its ends and has

one end loos- ly connected with the bracket.

685,887. Pole Changer. William F. Warner, Mun-
cie, IncL assignor to the Warner Electric com-
pany, Muncie, Ind. Application filed July 5,

1900.

A ringing battery is provid°d f^r generating continuous

current a"d an annunciator ii rlaced in a battery circuit.

Means are provided for changing the continuous current

to an alterr-aiins enrren-. There are means for automat-

ically connecting the condenser across the ring ; ng circuit

at the time of ringing the meaDS consisting 'f a vertical

magnet, a metallic standard, an armature pivoted on top

of the st-ndard extendtne over the m=u net. a connect'ng

post, and a spring-contact arm secured to the armature
and extending over the post.

£2 L
IS

-H-

:

1L
NO. OSS. 02O.— DISTRIBUTION faYbTEM,

685,902. Treatment and Conveyance of Mineral Oils.
'
"Arthur F. L. Bell, Los Angeles, Cal. Applica-

tion filed May 29, 1901.

Electric motors located at points along an oil-pipe Hue
drive pumps which force the oil through the pipes.

685.953. Method of Intensifying and Utilizing Ef-
"'

fects Transmitted Through Natural Media.

Nikola Tesla, New York, N. Y. Application

filed June 24, 1899. Renewed May 29, 1901.

For descriptions of this and the five succeeding patents

see page 323.

685.954. Method of Utilizing Effects Transmitted
~ Through Natural Media. Nikola Tesla, New
York, N. Y. Application filed August 1, 1899.

Renewed May 29. 1901.

0*5.955. Apparatus for Utilizing Effects Transmitted

from a Distance to a Receiving Device Through
Natural Media. Nikola Tesla, New York, N. Y.

Original application filed June 24, 1899. Divided

and this application filed September 8, 1899.

"Renewed May 29, 19.01.

665,956. Apparatus for Utilizing Effects Transmitted

Through Natural Media. Nikola Tesla, New
York, N. Y. Original application filed August
1, 1899. Divided and this application filed No-
vember 2, 1899. Renewed May 29, 1901.

85,957. Apparatus for Utilization of Radiant En-
ergy. Nikola Tesla, New York, N. Y. Appli-

cation filed March 21, 1901.

- 158. Method of Utilizing Radiant Energy. Ni-

kola Tesla, New York, N. Y. Application filed

March 21, 1901.

685,960. Electrical Ignition Device for Explosion
Engines. Zebulon Wirt, London, England. Ap-
plication filed May 21, 1901.

A sparkine circuit is pr^v-ded for each of a number of
cylinders. Th^-re is an induction roil having a primary
and a ^econd^ry windin?. A sonr'-e of electric pnergy is

connected with ihe primary winding. A number of con-
ta-ts correspond to the nnoiher of '•y'tn^ers. A crntaci-
mafcer automatically places each of these contacts suc-

ively inti ronnection with th^ nrimary winding and
the source of ele-tric energy. A selector controls gaps *n

the contact circuits so that the conta^t-mak^r c^n only
close the cirro't of predetermined cct 'Ct>. A number of
co-tact* are connected to the «pa*kiie circuits of the cyl-

ind rs. A contact-maker automatically operates to olace
each of the cont cs successively in connection win the

ridary winding. A manually oocated contact-maker
cot* oot iheautomalic contact-makers when starti«e 'he
engine a nd a second selectc is connected to the starting
contact maker and to each of the sparking circus's so that
the charge in any selected cylinder may be ignited for
starting purposes.

'. Electric Furnace. Charles P. Bary, Paris.

France. Application filed October 18, 1900.

In an electric furnace for producing stannic acid a num-
':'<y deep 'ece-.iTS are provided in the

baie of the device. A narrow flit groove connects the re-

ses and grooves are
ad-pied to be 6Ilrd with t n. Th»re is a dome-Ike cover
above ihe ba = e. Means -re provided for causing an elec-
tric current to Das* through ihe til ennta n-d in the

1 e opening is loc -ted in the cover f ir 'he
passage of tin vapors produ-ed in the foraacc A combos-
tie.,-.

- ... .'. and there
are mean - n igniting air blast through the
(bar

amo-electric Machines.
John B. Mass. Applica-

Thij windine ':iachable counterpart
m e an % t,\ a

bend, in tr.

an offset toward the azs of the aftnatore, and also an off-

^ay from Ibe axis.

Engines. Jess B
'he J. \V.

.'. Y
Application filed April 4, "1901.

A shift-nz d --. movable con
tact forward and backward in a direction lengtbwi-'

6xed contact. A shifting device moves the movable con-
tact forward transversely of the fixed contact and into en-
gagement with the same while th- m >vable cont .ct is in

the fioot pirt ot its longi udinal mivemen'. The sh fting

device also moves the movable contact backward trans-
versely of the fixed contact while the mnvaole contact is in
the rear part of its longitudinal movement and out of
reach of the fixed contact.

686,007. Relay. Harry Shoemaker, Philadelphia,
Pa., assignor to Gustave P. Gehring, Philadel-
phia, Pa. Application filed May 13, igoi.

A permanent magnet provided with upturned ends is

slidably mounted uron a base. Cor' s are connected to
theupiurned *-nds of the maenet, and wit dings surround
the cores. An anvi] carrying stops is connected to the
base, and a lever having its upper end contacted by screws
is pivoted on the b-tse. The upper end of the lever is

ho ked. An insulated spring plate is carried by the lever
and has its fn-e end adap ed to engage the hooked end of
the lever. A spring is connected to the lever, and there
are means to adjust the tension of the spring.

686,017. Trolley. Milford J. Wilson, Painesville,

Ohio. Application filed February 21, 1901.

A trolley-wheel hous ng is swivel^d to an end frame on
a vertical t ivo\ and has side standards. Boxes are re-
movably secured to 'he standards and ea^h has a trans-
verse hole for a shaft bearing, a recess crossing the same.
A spring is secured to the box and passes through the re-
cess into the shaft bearing. A trolley-wheel shaft is

mounted in ihe shift bearing, and a trolley is secured
thereto between the boxes.

686,020. System of Electrical Distribution. Fred-
erick Bedell, Ithaca, N. Y. Application filed

September i, 1900.

A method is described of jointly distributing direct and
al'ernating electric currents, and consists in deriving al-

ternating currents from two equal sources of alternating
electromotive forces of the same phase and frequency,
transmitting alternating current from e^ch of the sources
resp°ct'vely over a pair of line conductors to appropriate
receiving devices, derivine direct current from one or
more sources of direct-current electromotive force and
transmitting the d'rect current over the conductors to
direct-current n ceiving devices whereby one p*ir of
alternating-current conductor is given a positive po'arity
with reference tn the direct current and the other pair of
alternating conductors is given a negative polarity. (See
cut.)

686,023. Armature for Electric Meters. Carl W. J.

Busch, Munich, Germany, assignor to Luxsche
Indnstriewerke, A. G., Luwigshafen, Germany.
Application filed. July 30, 1901.

This device is comp~s Dd of a number of coils which are
arranged to cross one another and also to cross the arma-
ture shaft obliquely.

686.073. Electricallv Controlled Combination Lock.
William H. Hollar and Alonzo L. Rhodes, Phil-

adelphia, Pa. ; said Rhodes assignor to said Hol-
lar. Application filed March 20, 1901.

A spindle is operaf'vely related to a series of tumblers.
Actuating mechanism wHi-;h is provided Ft the spindle
comr rises an electrically controlled m^tor. There are
means to connect and disconnect the motor with respect
to the spindle. An indicator 1= provided distinct from the
lock snd ther* is an electrically controlled mn^r for the
indicate. There is a contr-lling device distin-t from the
lock and also mean* to actuate 'he spindle and the indica-
tor simultaneously, cnmpr'sirg electric-circuit cornpcions
between the controlling device, the lock motor and the
indicator motor.

686.074. Telephone Toll Signal and Collector. An-
drew Holzmann, Brooklyn, N. Y. Application
filed April 8, 1901.

A series of revo'uhle coin-receiving whee's have coin-
catching d evi"es. Mea"S are pr°vided for directing the
coin to the catching devices. Each of the wheels has
balan-e weights, s-nd throw-out devices are cons 1 rneed and
arranged to overturn ccin of c D rtain d'ame'ers. Sounding
bodies are suitably supported and there are hammers ar-
ranged to strike tbes* sounding bodies when 'he wheels
return under the inBuence of the balance weights.

686,128. Nipple for Electrical Conduits. Alexander
C. Proudfit, New York, N. Y., assignor to

Thomas & Betts, New York, N. Y. Application
filed December 24, 1900.

This device comprises a tubular shank to receive inter-

nally, and be seated upon, a pipe end.

686.135. Electrical Sounder. Ulysses G. Rogers,
New York, N. Y. Application filed April 17.

1901.

The iron bar connecting the mapnet cores is placed on
the surface of the wood base. a"d the magnet cores are
placed on the b t and a^e secured thereto and together
with 'h a bar are se-ured to the base by the core-ennn^ct-
ing s-rews inserted tbro'i°h the has° a"d the bar. The
sounder post has th» hind leg standing on the iron bar
between the magnet spools, and is secured bv a screw in-
serted through the base and the bar. The f'ont lee s'ands
on the base and is secured by a screw inserted through the
base.

686.136. Armature-adjusting Device for Relays or

Other Instruments. Ulysses G. Rogers, New
.York, N. Y. Application filed April 19, 1901.

An armature spring- tension adjusting device is described.
The cyHndricaliy bored socket po=t is s-t unright on the
base of the irsrument. A rotat' ry spl t cylindrical pin hav-
ing naturally exp ndin? jaws is enstricted in the socket.
A cord connects the armature spring and pin.

686.137. Solenoid
Rogers, New
May 24, .1901.

Thi3 device is a heded solenoid graduating tube and
the bead cr n > r. of an outwardly expanded spun-bead rib
formed near one end.

8. Electrical Instrument Case. Ulysses G.
Rogers, Nov.- York, N. Y. Application filed June
5, 1901.

Two parts are divided intermediately of the tnp and
and bineed losctber, A removable b*s« plate is

located in <\i<- toti pa t lid ha* the butery. mignet and
other accev.',n<- ,

;i'i;,-:h -<\ 10 •v. npp< :
r s'dc and the wiring

connc lion?; are attached to ibe under aide.

<}. Differential Indicator and Electrical Alarm
tachment. .[ G rones, Howard G. Shortt

and Edward <"/. Shorn, Carthage, N. Y. Appli-
cation filed March ir, 1901.

The stem of an indicator lube i<v flocnred to a float in a
wafer co'urrn. Th«s lo*cr end of tho lubo ban an ex-

tended chamber and -<u apertored bushing U mounted

Graduating; Tube. Ulysses G.

York, N. Y. Application filed

therein. A stem is journaled with suitable packing in the
bushing A lever integral with the inner end of the stem
has us free end d sposed underneath the float stem A
counterbalanced circuit-closer rocks with the lever stem.
A stud is secured to the wall of the indicator chamb ar.
Contact poii is arc mounted on the stud and are suitably
insulated. Collars witn binding posts are mouuted on the
stud and insulated. Astbefloit lowers and the indicator
contacts with the lever the electric circuit will close and
sound an alaim.

686,152. Motor.
.
Albert W. Smith, Washington,

D. C. Application filed September 9, 1901.
The bars or oth€r winding elements of an induction-

motor armature, or secondary, are combined wiih a num-
ber of end rit gs at each end of 'he arm-ture for intercon-
nect Dg the ends of the bars, to form independent current
paths for adjacent bars.

686.161. Annunciator for Street Cars. George A.
Stenson, Wilmerding, Pa. Application filed July
3, igoi.

Trolley attachments are provided for completing a cir-
cuit to the annuaciator. A frame is mounted in and in-
sulated from a casing and a magnet is "arried by the frame.
A lever arm consti-utes the armature of ih j magoet and a
sprine is connected to the lever arm and to the fnme for
holding the arm normally out of engagement with the core
of ih* maenet. There is a rapper for a bell, carried by
the lever-arm. An indicated apron is mounted on rollers
journaled in the casing, and gearing is provided f ir operat-
ing th • apron. A double ratchet whepl and a double craik-
arm are p r ovided. Arms are piv-ifd to the piwls at th°ir
one end and connected to the double crank-arm at their
other ends.

686.162. Socket Carbon-brush Holder. Oscar M.
Stiegler, Boston, Mass. Application filed March
15, 1901.

A cast hfad and two parts of sheet metal are bent into
shape so as to form an open socket for the carbon brush,
when attached to the head,

686,172. Electric Headlight Lamp. Harlan P. Well-
man, Ashland, Ky. Application filed November
14, 1899.

Mechanism is provided for feeding the carbons together
and comprises vertically movable ra"k-bars and a shaft
having pinions engaging the ra~k bars. A brake wheel
fast on tho sh 4ft has =1 serra-ed per phery. A brake shoe is
conrertric with and partially surrounds the brake wheel.
A spring is secured at one end to the br'ke shoe and
has a ser rated portion designed to e ng :»ge the periphery
of the wheel. A second sor ; ng tends to hold the former
spring ontof engagement with ih^ brake wheel. A unenet
is provided within the lamp circuit, a^d a link connects
the armature of 'he magnet to the brake shoe.

686,194. Electric Switch. Henry P. Ball, New York,
N. Y., assignor to the General Incandescent Arc
Light company, New York, N. Y. Application
filed November 13, 1900.

Mechanism is provided for causing the reciprocation of
a b ir to imke and break circuit. Con-act pins with en-
larged heads are carried in the ends of the. bar but are
insulated from the bar by po r t

; ons of insu'atin; mater al
held firmlv in pocifon and from rotation by the resilient
effect of the material of the bar.

686.206. Repeater for Telephone Circuits. Clyde J.
Coleman, Chicago, 111., assignor to George B.
French. Boston, Mass., and Frank L. Hall, New
York, N. Y. Application filed November 8, 1S99.

A transmitter fr>r producing an undulating current is
combined with a magnet m^uMed to oscillate, and having
its 6>ld subjected to the undnlatti g current A supplemental
transmi ter is associated wi'h the oscillating magnet to be
opera'ed therebv. A source of dynamic energy, as a mot^r,
is provided and a f-ii-'-ular disk is rotated opposite the pnles
of the magnet by 'he source of dynamic ene^ey. (See cut.)

686 207. Auxiliary Signaling Box. Charles W. Cor-
nell, East Orange. N. J., assignor to the Game-
well Fire Alarm Telegraph company, New York,
N. Y. Application filed March 22, 1900.

A lever controls the start ; ng and stopping of a street-bos
mechanism. A pin is movable with the sprng shaft for
re-t'rine the lever. The armature of an auxiliary m enet
connects with the lever to allow the bos mechanism to

start. A starting lever is provided for moving the arma-
ture. A hook lever engages the starting lever, and a box-
pawl is provided for operating the hook lever.

NO. 636,206.—TELEPHONE REPEATER.

£86,218. Incandescent Electric Lamp. Martin E. H.
Forst, San Francisco, Cal., assignor of one-half
to Robert J. Davis. San Francisco, Cal. Appli-
cation filed March 29, 1901.

The device described is an anchor for a lamp li'ament
and com irises a member secured to th^ filament support,
another member secured to the filament, and a loose nrn-
necinn between the two m- mbers for permitting their
relative longitudinal movement.

686,222. Electric Clock. Thomas E. Fleeter, St.

Louis, Mo. Application filed January 7, 1901.

A clock-train is combined w'Ch a number of pivoted arms
which are adapted ti revolve in a substaotia'Iy vertical
plane. A rotary member actua'es the train. Electromag-
nfltic means are provided for successively propell-ng the
arms tinward at one s'de of the roUrymember. Tliera are
means for actuating the entire train from the downward
movement of the arm* at the oilier side of the rotary mem-
ber.

686,228. Telephony. Isidor Kitsee, Philadelphia, Pa.
Application filed February 20, 1896. Renewed
March 1, 1901.

The sending device and receiving davic* in a contraplox
system of electric transmission coiisihi of a microphonic
transmitter, a sour *o nf current, an in inctnn coil, ono of
the coils of tho inditcti hi coil ho'ng connected throug't tho
lino wire to a second Btit'on, and the other locally to the
transmitter and tho receiving device. 1

Design.

35i266. Telephone-transmitter Box. Richard M.
Eaton. Philadelphia, Pa., assignor to the Nov-
elty Electric company, Philadelphia, Pa, Appli-
cation filed September 23, 1901. Term nf patent,

3% yean
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Rock Island Arsenal Power Plant.

The Rock Island ATScnal, the largest of the gov-

ernment arsenals, is situated on an island in the

iippi River, opposite the city of Rock Island,

111. It is there thru the Ordnance Department of the

United States Army manufactures the siege and

field-gun carriages, caissons, artillery harness and

all the equipments of thejnfantry and cavalry soldier.

Among the considerations which originally led

in the selection of this site for the arsenal was the

fact that the rapids in the river at this point per-

e Arrangement.

The watcrpowcr is obtained from a dam which

connects the south side of the island with the Illinois

shore, and which gives a head varying from 7VJ

feet to II feet, according to the stage of water in

the river. The dam is a rmtial stone

structure, and is provided with openings for 42

waterwhcels. Only 17 of these openings are as yet

utilized. Upon this portion of the dam is placed a

very neat appearing power house of Milwaukee brick,

enclosing the main shaft, generators and cxi

il II II II II II

atlMiiplJia

ding upon the head

the top of the d;

each turbim

bevel gears. Two alternating-current

each of 500-kilowatt cap

to the horizontal shaft, and at each end of
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two end see to which tl.

are coupled 1 with magnetic clutch
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maindcr of the line. An interior view of the
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Fig. 1. View of Power House from Tailrace.

Fig. 2. Interior View of Power Mouse, Showing Generators and. One 1 itfll

ROCK ISLAND ARSENAL POWER PLANT.

nniod the development of watcrpowcr amply suffi-

cient for the needs of a large manufacturing plant.

Previous to the Spanish war only a comparatively

small proportion of the available vvaterpower was

required for the few shops then in operation. Dur-
ing that war, however, the arsenal plant was greatly,

increased to provide for the prompt equipment of

the volunteer forces, ami although that work ended

with the war. it has been found necessary since to

continue the use of practically nil the present

chine plant in order to provide for the larger army
now maintained. The amount of power required

under the new conditions, therefore, was increased

greatly, and the old power plant was found wholly

inadequate to the task of supplying it.

To meet these changed conditions an entirely new
power plant has recently been installed with capacity

sufficient to supply all the power and lighl needed

in the enlarged shops and other buildings, besides

lighting the main avenues of the arsenal and grounds.

which arc arranged along the top of the dam. ami

extending over the land far enough to provide two
large basement rooms in which the Iran-formers are

installed. All exterior win are brought

into this basement and pass throu or of

the power house to the switchboard on the main

floor. There are tly no exposed wires in

the power house exccpl those required for lighting

it. In Fig. I is shown a view of the power house

form the tailrace, she photograph having been

taken while the tailrace was being widened and
[900. The two unoccupied pens

are those over which the generators are installed.

Fig. .; shows a view of the power house from tin

up-stream side.

Power is supplied by 14 50-inch turbines of the

in-Leffel type, which are ordinarily run •

groups of seven each, but are so arranged that the

14 can be tether whenever di

These turbines develop from 100 to 130 horsepower

very wet weather it is practically dry. It is stated.

however, that the subway is never damp enough to

affect the insulation of the wires.

The motors used in the shops are all induction

motors of the three-phase. Co-cycle, form K
squirrel-cage type, as manufactured by the General
Electric company, requiring 350 volts al

initials, and with a commercial efficiency ranging at

full load fri per cent, and a power I

varying from 88 to St per cent, under the same

the plan upon which the numbci
contemplated the use of a

main line shaft and one for each,

in Cer exhaust fans and blowers. By such sub-

>n each line is rendered indepen.l

others, and in case of an

shut down only the line immediately affci

Each motor is provided with a triple-;

se and
switch ordinarily used. Thost
less are started by simply closi !

and holding i: in place until the m
With the larger ones, how

is not practicable, and they have been

supplied with starting compens
The metb. tig the mol

which was thoroughly considered. The

dents from the rapidly ruiui

, or wall

method the substantial ceilings

idapted, while the SI

required by induction n

in that position without inc

rangemeut v

motors
from the ceilings. In the c:

are one-story build

were attached to the walls.

The original in

the line shafting, and for thai

tions required rawhide pi

each motor instead of pullcj

sideration, this plan was

belts and pi
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certain of giving satisfactory results. All motors

making more than 720 revolutions per minute are

belted to countershafts which transmit the power to

the line shafting, thus obtaining the necessary re-

duction in speed with the use of pulleys of moderate

diameters. In the case of motors running at 720

revolutions or less, the countershaft is dispensed

with and the motor is belted directly to the line

shaft.

The following list gives the number, power and

speed of the motors used in this plant

:

Number. Horsepower. Speed

2 900

3 900
1,800

5 1,800

5 900
10 720
10 1,200

t5 600

15 1,200

20 900

30 450
30 goo

40 900

Total S3 Tolal 1,854

Waterwheel Equipment and Control.

The main horizontal shaft and vertical jack-

shafts in the power house run in bearings which

are supported by frameworks of steel and iron

shapes, called the upper and lower harness. The

lower harness is placed in the penstocks below the

floor of the power house and affords a point of sup-

port for each vertical shaft between its connection

with the turbine shaft and the bearing attached to

the upper harness. It consists of two parallel steel

channels (for each vertical shaft), the ends of which

are firmly embedded in the counterforts. These

channels are connected by a cast-iron bridgetree

which supports the bearing. In the lower end of

this bearing is screwed a stuffing box to retain the

oil that w-ould otherwise escape too freely.

The upper harness rest's upon the top of the dam

and supports the bearings of the main horizontal

shaft and also the upper bearings of the vertical

shafts. It is formed of parallel cast-iron I-beams

partially embedded in concrete, connected by heavy

cast-iron bridgetrees, to which the upper jackshaft

bearings are attached, and by curved yokes upon

which the hearings of the main shaft rest.

The entire weight of each jackshaft and its mor-

tised gear, about 7,000 pounds, is carried on a sub-

stantial roller bearing, placed just beneath the upper

bearing, thus relieving the wheel step of this weight

and materially reducing the friction. Oil is fed to

the upper bearing through an axial hole leading from

an oil cup in the upper end of the shaft. After

leaving that bearing it flows down the shaft, passing

through the roller bearing in vertical grooves, and is

used again in the lower bearing.

The main horizontal shaft is of forged steel and

consists of sections, varying in length from 20 feet

to 13 feet and in diameter from 7 15-16 inches to

5 7-16 inches. The order in which these sections

were placed depended upon the relative arrangement

of the generators and waterwheels, which is as fol-

lows: Starting from the island end, waterwheels

are installed in penstocks Nos. 1, 2, 3, 4, 6, 7. 8,

9, 10, 11, 13, 14, 15 and 16. Over penstocks Nos.

5 and 12 are placed the two generators. As wheels

: and 16 are intended chiefly for the use of

the exciters, it will be seen that this arrangement

places each generator in the center of its group of

six wheels. To permit, however, the use of any or

all wheels with either generator, the main shaft be-

tween the two generators is of the maximum diam-

eter throughout, viz., 7 15-16 inches. From the

generators to the ends of the line the successive

5 are stepped down. The different sections

of this shaft are joined by cast-iron, flanged and

couplings, each provided with a separator

plate three-eighths inch thick. Ordinarily, the cen-

ter coupling is disconnected, dividing the system into

two units, but the divisions can easily and quickly be

made at any other point when so desired.

The main shaft rests in 34 self-oiling bearings

which are bolted on the tops of the yokes of the

These bearings have a length of

imes the diameter of the shaft and are spaced

;he shaft close to the pinions and

couplings. The speed is 200 revolutions per minute

and the total length of the shaft is 250 feet six

inches.

The end thrust of the shaft resulting from the

minimum by

ng the right and left-hand turbines. When,
-

- wheels are in use, the

and to provide for this

istable ball-bearing thrust collars

een placed against the bearings on both sides

of each generator. These collars also divide the

shaft, as concerns the effect of expansion and con-

traction, into four sections, in each of which the

movement proceeds from the center, and is conse-

quently much less disturbing than would otherwise

be the case. Fig. 4, which gives a view of one of the

500-kilowatt alternators, shows a coupling and one

of the adjustable ball-bearing thrust collars. The
end sections of the shaft, to which are coupled the

exciters, are likewise fitted with thrust collars of

similar design.

The turbine gates are swung by means of vertical

gate shafts extending from the wheel casings up

through the top of the dam, and there connected

so that they can be operated either separately by

hand or in groups by power automatically controlled

by speed governors. For the former method there

is provided for each wheel a short hand-wheel shaft

carrying a pinion which meshes into a spur gear

keyed on the vertical gate shaft. The ratio of the

gearing is such that five turns of the hand wheel

fully opens or closes the gate.

The automatic power control is applied through a

horizontal shaft on which are mounted worms which

engage in loose worm wheels on the gate shafts.

By means of toothed clutches, operated by foot

levers, the worm wheels can be locked to the gate

shafts when the power control is desired, or re-

leased for hand operation. For the power control

the wheels are divided into three groups, two of

four wheels each, and one of six wheels, corre-

by means of a worm and worm wheel driven by a

belt from the shaft. Either governor can be used

to control any or all of the motors. This apparatus

has worked well. In practice it has been found to

maintain the speed of the shaft within a maximum
variation of five per cent.

Each generator is provided with a governor of a

type similar to the well-known steam-engine wh'eel

governor, which is keyed to the main shaft at a

convenient point. One of these wheel governors

is seen at the right of the generator in Fig. 4.

On the wall of the power house near each wheel is

placed a vertical scale upon which a weighted pointer

that is attached to a wire cord wound around the

hand-wheel shaft indicates the position of that gate.

Each of the two main divisions of the line is provided

with a tachometer for recording the speed of the

shafting. One of these tachometers and a wall-gate

indicator are illustrated in Fig. 5.

Generators and Exciters.

The two generators are General Electric machines

of the alternating-current, three-phase, 60-cycle, re-

volving-field type, with a capacity of 500 kilowatts

each. They are designed for a speed of 200 revo-

lutions per minute and a voltage of 600. Their

weight is carried by frameworks of steel I-beams

embedded in the concrete floor, from , which the

bases" are insulated by a layer of sulphur three-

FIG. 4. ROCK ISLAND ARSENAL POWER PLANT.—5OO-KILOW

sponding to the divisions in the line made by the

generators. In the center of each group a small

induction motor is placed and connected to the hori-

zontal shaft by a worm and worm wheel, the worms

being coupled directly to the motor shafts.

The gate-controlling motors are controlled by a

reversing pendulum switch. This switch consists

of a vertical T-shaped arm, pivoted at its upper end

and carrying at its lower end double-ended contact

points. At each end of the cross-arm is pivoted the

plunger of a solenoid. If the speed of the main

shaft varies from 200 revolutions- per minute, the

action of the governor closes a circuit through one

of the solenoids, pulling up the plunger, throwing

the vertical arm over and closing the motor circuit.

When the arm is thrown in the opposite direction

by the action of the other solenoid the motors arc

reversed. To diminish the arc resulting from the

frequent breaking of the 600-volt motor circuit, the

switch is enclosed in a metallic case and the contact

. immersed in oil. This reversing pendulum

switch and the other switches used in the speed-

regulating system arc shown in Fig. 5.

As an appreciable interval of time must elapse

before a change in the position of the gates will

produce its effect upon the speed of the shaft, the

uninterrupted action of the motors would neces-

sarily result in racing. To overcome this difficulty

a drum similar to those used in flash signs is placed

in each motor circuit, by means of which an inter-

mittent action of the motors is produced, the in-

tervals of rest being of sufficient length to allow the

•0 attain its new speed. The drum is rotated

ATT ALTERNATOR, SHAFT COUPLING AND THRUST COLLAR.

eighths inch thick, run in after the generators were

wedged up into alignment with the shaft. The re-

volving fields are mounted on steel quills, through

which the main shaft passes, and to which it is se-

cured by flanged and bolted couplings. Instead of

a steel separator plate, the halves of these couplings

are separated by red sheet fiber, and the bolts arc

bushed with the same material, thus insulating the

field from the ground.

The exciters deliver a current of 125 volts and each

has a capacity of 25 kilowatts, which is sufficient

to excite both generators fully, and, in addition, to

supply the direct current used for operating the

reversing pendulum switches for the wheel govern-

ors and, in mild weather, for heating purposes.

They are installed and insulated in the same manner

as the generators.

Magnetic Clutches.

The two end sections of. the shaft to which the

exciters are coupled are connected with the re-

mainder of the line by two magnetic clutches of

150-horsepower capacity each. One of these mag-

netic clutches is shown in Fig. 5. This arrangement

possesses several evident advantages. As the power

required by each exciter is not more than one-fifth

the capacity of its wheel, the remaining power can

be applied to the alternating-current generator by

means of the clutch whenever an unusually heavy

load, combined with a low head of water, renders

such aid necessary. At all other times the clutch

can be left open and the exciter run independently

of the main line, a condition under which the

changes in speed of the latter due to variations in
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load arc not transmitted to the exciters and do not

affect its voltage. Also, either exciter can be used

with cither generator.

Switchboard.

The switchboard, shown in Fig. 6, is placed in

the head house at the point ivhcri thi wires from the

generators and exciters naturally meet the fi

lines running to the shops. The board consist

eight panels of black enameled slate, each seven feet

six inches high and three feet wide. The panels

arc supported and joined by sir. 1 angles bolted along

the sides in the rear and on top, the whole being

encased with brickwork. Access to the rear of the

switchboard is given by two doors, one at cither

end. The board is placed five feet eight inches from

the wall, thus giving ample space in the rear for all

apparatus and connections.

Of the eight panels, the first one on the left con-

trols the exterior lighting, the next the interior

lighting, the third the exciters, and the fourth the

phasing transformers. The generators are controlled

by the next two panels, and each of the last two

panels connects to one of the two sets of feeders.

All the main switches arc of the oil-break pattern.

In addition to the main switch on each feeder, panel,

there are mounted six single-pole knife switches.

The feeders, as stated elsewhere, consist each of nine

No. 0000 stranded conductors, three to a phase.

Two conductors of each phase are connected with

two of these single-pole switches, so that if one

set of feeders happens to be carrying a light load,

one-third or two-thirds of the conductor can be

cut out by opening one or both of the switches on

each phase. The line loss is thus increased and

the voltage at the motor terminals, which is the

generator voltage less the line loss, is kept

down to the proper point. Both sets of feeders

are, of course, connected with the bus-bars and so

can be supplied from either generator. The gen-

erators may also be operated separately or in par-

allel, and for the latter case the usual synchronizing

device is provided.

Lighting System.

For the lighting system the three-phase, 600-volt

current is transformed by step-up transformers to

two-phase, 2,100 volts. In the exterior lighting 50-

candlepower, series lamps are used, the system being

divided into three circuits with from 45 to 47 lamps

on each circuit. For the interior lights the pri-

mary voltage is reduced to 104 volts by oil trans-

formers at various points on the line.

Provision for Reserve.

During most of the year the waterpower is re-

liable and can be depended upon to supply all the

power required. Occasionally, however, in the early

pplicd by a 500-kilowatt, two-phase, Go-cycle

generator at 2,200 volts, and will be transformed
at the arsenal switchboard to three-phase current
at 600 volts by two transformers, each of 250-kilo-

watt capacity. These same transformers arc ordi-

narily utilized in the regular service of the arsenal

plant for transforming the three-phase, 600-volt cur-

rent to the two-phase, 2,100-voIt current that is

used for lighting, as mentioned above. Perfect

trol of the voltage is given by a 500-kilowatt induc-

tion potential regulator.

Although this apparatus was installed, as St

when three sections arc connected in

the 600-volt alternating current the r

sufficient to carry the current without heatir.,

wire to an injurious degree. Eaci.

approximately one kilowatt at 600 volts, or three
kilowatts to a radiator. By meat
throw switch at each radiator, in c

-imilar switch in the real lie al-

ternating current can be used with the

or the direct current from
the sections in multiple. The latter arrant;

gives less heat and can be used in mild

FIG. 6. ROCK ISLAND ARSENAL POWER PLANT

for the purpose of ohtaining power in the event of

tne tempoiaiy tai.uic of the arsenal plant, in prac-

tice it has been found possible to operate one of the

arsenal generators in parallel with the two-phase
generator of the People's Power company, which is

a steam-driven Westinghouse machine of the revolv-

ing-armature type. This fact increases the flexibility

of the system, making it possible to draw upon the

Moline plant, if, for any reason, the arsenal plant,

though not disabled, should need temporary assist-

ance.
Electric Heaters.

An interesting feature of the plant is that the

power house is heated throughout bv electric heaters.

fig. 5. ROCK ISLAND ARSENAL POWER PLANT.—REVERSING PENDULUM SWITCH, MAGNETIC CLUTCH, TACHOMETER
AND WALL GATE INDICATOR.

spring, ice gorges are formed at points a short dis-

tance below the island and cause the water in the

tail race to rise so much that for a few days the

head is practically lost. To provide for this con-

tingency and also for the event of an accident tltat

would disable the entire power plant, it was con-

sidered necessary to secure a reserve source of power
which could be drawn upon easily when required.

Such a source fortunately already existed in the

electrical power plant of the People's Power com-
pany of Moline, whose power house is situated only

about one-third of a mile from the arsenal dam.
The current to be furnished by this company will

The system consists of 25 radiators, of which lS .are

placed along the north wall and cast end of the

wheel house and seven in the head house. Sonic of

the electric radiators in the wheel house can he seen

in Fig. J.

Each radiator is about three feet wide and 3%
feet high and is composed of three coils or sections,

entirely covered by a neat shield. These sections

consist of light sheet brass, bent to form a

rectangular case 36 inches long, eight inches wide
and one inch deep, covered by asbestos board and
Around with coiled iron wire.

The amount of wire on each section is such that

SWITCHBOARD.

Complete protection is given the radiator switches
by placing them within the shield where they cannot
be accidentally touched and at the same time where
they can be easily operated by means of a rod and
detachable crank handle.

The heating system was completed last December
and was in use during, the remainder of the winter.
Xotwithstanding the fact that the work then in
hand required frequent opening of the doors, a
comfortable temperature was maintained and no
trouble experienced in the practical working of the
system.

Concluding Details.

The wires connecting the generators and exciters
with the switchboard are led through creosoied-wood
tubing, laid in the concrete floor of the power '.,

into the basement beneath the switchboard and up
through the floor to the various panels. From the
switchboard to the motors in the shops the tree
system of wiring is used. The two sets of fe

pass from the feeder panels down into the basemen:
and thence through underground conduits
basements to the centers of distribution at c

points.

Each set of feeders consists of nine No. 0000
stranded conductors, three to each phase. The
mains similarly consist of from six to nine stranded
conductors of smaller size, while the service
vary from Xo. 00 to Xo. 11. depending on thi

and number of motors on each line, an.:

three solid wires. All conductors laid in w
tubing or in conduits are rubbi

ever the work is no; exposed to damps
the case of the service wires in the shops, weather-
proof wire is used.

The generators, exciters, m
equipment were furnished by the General El

company, and the waterwhccls by Jam<
Co. All the watcrwheel harness, including the -

ing. the turbine-gate controlling mechanism, the mag-
netic clutches, together with the electric h<

were designed and d at the at ;

The plant was put in regular Sc-

ot' this year and has been run c ever
since: it has fully met all the requir,

which it was designed and its operation has

smooth and satisfactory' in every particular.

In this plant tl

a greater, more convenient and
power than is enjoyed by an;

S - arsenals—an advantage which i: m.
reasonably be expected that the government wil

in the near future by concentratii

its ordnance work at that arsenal. .

The Boston and W01 •

way company has begun work on a power s

at Framingham. Mass.. ;o cosl aboul "-\x>.ooo.
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Process of Making Electrogravures.

The cutting away of steel surfaces in irregular

and delicate shapes, as in the sinking of embossing
dies, until recently has been tediously performed
by hand. Now a novel process for doing this work
automatically by the aid of mechanical, electrical

and chemical means has been put in practical use.

The operation of etching is a comparatively fa-

miliar one. It may be done by purely chemical

means or by electrolysis. In either case the parts of

the surface not to be acted upon must be protected

by a suitable covering, and the results produced by

a simple etching process must be quite limited. In

Fig. 1, having the surface (a) (.d), if (a) (b) and
(c) (d) be covered, then one can etch (b) (c) to a

uniform depth, and then if (e) (i).and (o) (u) are

covered, one may etch (i) (o) still deeper; but if

one wishes to etch as indicated by the irregular out-

line in Fig. 2, the process is evidently inapplicable.

The inventor of the process to be described there-

FIGS. I AND 2. PROCESS OF MAKING ELECTROGRAVURES.
—THE ETCHING PROBLEM.

fore went at the problem in another way. He suc-

ceeded in producing a liquid surface, which exactly

matched, in reverse, the profile or outline to be

etched. Fig. 3 is intended to show the principle.

Here is any suitable receptacle containing a solution

of ammonium chlorate as an electrolyte, into which
is dipped a plaster cast of the relief to be etched.

Beneath the plaster is led a coil of wire as a cathode.

The steel plate to be etched is inverted and sup-

ported above the plaster cast, and this plate is con-

nected with the positive current. After the pores of

the plaster have absorbed the electrolyte a liquid

relief surface is opposed to the surface of the steel

plate. This liquid, however, will only act upon the

steel at the points of contact with the plaster whicn
carries the liquid. If the electric current circulates

in the direction arranged for, the result will be that

chlorine is set free at the steel plate. This combines
with the iron and enters into solution as chloride.

Iron is thus dissolved at all points or surfaces of

contact; the steel plate is thus deprived of its sup-

port and must sink deeper and deeper upon the plas-

ter, or the plaster penetrates deeper and deeper into

the steel.

It has been found that the model and the plate

must not be in continuous contact with each, other,

as above seems to be suggested. The carbon, which
is a constituent of the steel, here comes in as a

factor. This carbon and some other mixtures with
the metal are not soluble by electricity, and must
from time to time be removed by mechanical means,
the carbon appearing as a powder between the plate

and the model. The surface of the plaster model
also requires attention. On this surface the. chlorine

is soon used up, and for this reason also the steel

plate requires occasional removal, this action permit-

ting the supply of the fresh electrolyte. It need not
be said that the removals and the replacements must
be done with precision, the former not, of course, be-

ing essential except as securing the latter.

It was necessary, to make a commercial success of

at the operations involved should be automatic
and continuous, and the result was the machine
shown in Fig. 4. All the necessary operations are
provided for in this machine. It is not necessary to

describe the construction of the machine in detail.

The perfecting of it has involved inventive skill of

PIG. 3. PROCESS OF MAKING ELECTROGRAVURES.—THEO
P.ET1CAL ELECTROGRAVURE.

a high order, as will be understood from a simple
ration. The plate or die is

clamped in the chuck a ith the face down-
s'

be adjusted vertically and
also m ped or inclined laterally and longi-
tudina ith the face of the
model below, and the: tied securely. The
plaster model is placed face upward upon a vcr-

mc/ving carriage directly below the plate,

ing the n. aturatcd with
the enemies il it touches
the plate and remains in contact about

:aliy at

ly and
ery light p

rdingly. thi

in the carri- <'

of a hori-

at the
r.e and carries a weight (B), which

-may be moved inward or outward, according to the
pressure required.

Alter the engraving operation has continued for

some time, so that a larger surface of the model
comes in contact with the plate, the weight may, of

course, be moved to give a greater pressure. Upon
the expiration of the time allowed for contact the
carriage descends with the model and remains at

rest for a short period. While it is thus resting the
carriage (.0) moves under the plate and back again.

This carriage carries a rapidly 1 evolving brush
driven by the upright belt in front, and in advance
of the brush is a horizontal tube discharging numer-
ous jets of compressed air against the face of the

die, these jets only discharging during the backward
travel of the carriage, the air and the brush effect-

ively cleaning the surface. The carriage also carries

a roll of sponges saturated with the chemical for

at the same time recharging the face of the model.
When the carriage (C) moves back to its former
place the model again rises to contact with the plate,

and so the operation goes on.

The positive and negative wires are, of course, con-

nected to the plate and to the model, respectively,

as previously explained. The current employed is

only from 12 to 15 volts, the strength of the current

being self-regulating according to the extent of sur-

face at the time in contact. With plates of,

say eight by 12 inches, which this machine will take,

it may rise to 50 amperes when nearly the entire

surface is in contact. The contact of the model can-

not be made so gentle that the delicate projections of

it do not suffer more or less, so that more than one

plaster cast is made, and in the making provision

is made for accurately locating each to fit in the

place of the other.

The process is not a slow one. The model, it is

said, will penetrate the steel at the rate of about

one-sixteenth inch per working day. A most im-

portant feature of the process is that it is equally

effective, upon the hardest steel, so that dies may be

FIG. 4. PROCESS OF MAKING ELECTROGRAVURES.—ELEC-

TROGRAVURE MACHINE.

hardened or tempered in advance, and there is not

the least risk of loss by breaking or cracking or

warping in hardening.
The process is of wide applicability, says the

American Machinist, from which this article is ab-

stracted. It is especially adapted for dies so ex-

tensively used by silversmiths and other art workers
in metals, for embossing paper, leather and similar

stock, and for elaborate and artistic designs to be
reproduced in relief. The process is a German in-

vention and the machines are being made in this

country by a company in New York city.

Austin Dam May be Rebuilt.

The Water and Light Commission of Austin,

Texas, has taken steps looking to the rebuilding of

the great dam across the Colorado River at that

place which was destroyed by the big flood in that

stream nearly two years ago. A committee of seven

citizens has been appointed by the commission to

devise ways and means whereby the dam can be

rebuilt. This dam and the attending electric-light

.mo power plant were originally constructed at a

of about $1,600,000. The cost of the dam alone

was $1,000,000. The force of the terrific flood caused

the dam to break in two places near the center, and

a big slice of the masonry structure was washed
distance down stream. A large part of the

remaining masonry work crumbled to pieces, but

there is still standing in good condition about 011c-

of the dam. The power house was completely

wrecked by the flood. II. C. Patterson, who had
been superintendent of the municipal water and light

plant for several years and who resigned 'from

that position on November 1st, has made an esti-

of rebuilding the dam. I te plai es

the cost at not to exceed $500,000. Of course, the

rebuilding of this structure will also mean the re-

building of the electric-light and power plant. After
the destruction of the plant at the dam a steam plant

was installed by the city and this plant would be

used as a secondary or auxiliary plant in the event

of the reconstruction of the one at the dam.

Central-station Extensions in Boston.
The Massachusetts Gas and Electric Light Com-

mission has under consideration a petition for au-
thority to issue additional stock, presented by the
.Edison Electric Illuminating company of Boston,
the company wants to issue 7,500 shares having a

par value of $750,000. Attorney J. Otis Wardwell
appeared before the commissioners and stated that

the company needed $1,984,000 for the payment of

its floating indebtedness and the extension of its

plant. The present market value of the stock is

$245 a share, and the 7,500 shares would produce
^Jiy^oo. Arthur S. Knight, comptroller of the
company, stated that the company received $875,915
from the increase of stock authorized in 1899, the

par value of which was $700,000, and that during
the last two years the company's net earnings, ex-
clusive of interest and dividends, were $339,000.

President Charles L. Edgar of the company stated

that all except 101 shares of the stock of the Boston
.Electric Lignt company had been deposited; that

the Edison company had issued 27,517. shares to take

up those of the Boston company, and that the $1,-

964,000 not yet capitalized represented labor and ma-
terial. He added that this increase would have been
requested last February had it not been for the fear

of complicating matters regarding the consolidation

of the Edison and Boston companies and on this

account the Edison company's floating debt was now-

larger than it had ever been. He informed the

commissioners that the old and new Atlantic avenue
stations of the company are larger than any other

electric-light station in America; that over $3,000,-

000 had been spent there and probably $2,000,000

more would be required. President Edgar said that

he expected that the company would receive at least

$1,000,000 from the city of Boston in payment for

the Boston company's property taken for the South
terminal station. This had been considered when
it was stated that the Boston company could soon
pay its indebtedness of $500,000. He said that the

balance of the money would probably be used in

extending the facilities of the company and that there

was no intention of paying dividends with it. He
said that the present policy of the company is to

pay dividends of 10 per cent., which would mean a

return of four per cent, on the investment, since

the stock is selling for 2Y2 times its par value. He
added that the rate of dividends depended upon the

price at which the stock is put out to the stock-

holders.

Electrical Manufactures in the West.
Hon. S. N. D. North, chief statistician for man-

ufactures of the twelfth census, gives the following

hgures for Colorado under the head of "Electrical

Apparatus and Supplies." Number of establish-

ments, four; total capital, $77,000; valuation of ma-
chinery, tools and implements, $50,000; number of

salaried officials and paid clerks, six; total salaries,

$5,ooo; number of wage earners, 84; total wages,

$41,720; total cost of materials used, $49,782; value

of products, including custom work and repairing,

$121,000. Under the head of "Electrical Construc-

tion and Repairs" nine establishments reported.

They have a total capital of $28,966, and the tools

and machinery are valued at $5,538. Other statistics

for these establishments are: Number of salaried

officers and clerks, 11; total salaries, $4,480; number
of wage earners, 23; total wages, $16,837; total cost

of materials used, $43,336; miscellaneous expenses,

$6,624; value of product, including custom work
and repairing, $91,075.

In Utah there are six establishments classified

under "Electrical Construction and Repairs." Their

total capital is $28,328; valuation of machinery and

tools, $1,058; number of salaried officers and clerks,

live ; total salaries, $4,000 ; number of wage earners,

25 ; total wages, $13,035 ; cost of material, $37,966

;

miscellaneous expenses, $3,551 ; value of product, in-

cluding custom work and repairing, $71,694.

Census reports show that there arc in Oregon

eight establishments devoted to electrical construc-

tion and repairs. The total capital of these shops

is $21,084. The total cost of the material used in

lie, i- establishments in the year 1900 was $20,994.

I he value of the product, including custom work
and repairing, was $50,909.

The eity oi [larron, Wis., proposes to vote on a

propo Hi"" I" bonow $10,500 with which to buy and

improve a waterpower for the operation of its clcc-

tric light plant.
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A Cadmium Standard Cell.

By Henry Tinsley.

Various notices have appeared in the [Lou

Electrician [from which this article is reproduced)

in past numbers as to the feasibility of using a

cadmium cell for a practical standard, and in the

same paper '.1" September to, 1897, a notice by Pro-

fessor Callendar was reprinted which had special

reference to such cells and also to a method of

construction of the ordinary Clark cell which elimi-

nated the errors due to diffusion lag in the zinc-

sulphate solution. The writer has been trying to

out the ideas advanced in Professor Callcn-

[n paper. More especially the aim has been to

obtain a cell which would bear a perceptible current

being taken from it without polarizing, and which

would bear a short-circuit with a certainty of almost

immediate recovery without artificial means, such

as charging, being used to bring the electromotive

force back to its nominal value.

Vfter several attempts and also several failures,

the cell illustrated in Fig. I has been made and

proved to fill the above-mentioned conditions to an

rf^Hk K^
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FIG. I. A CADMIUM STANDARD CELL.

extent which must be regarded as very fairly sat-

isfactory. A description of the cell may perhaps

be repeated, which, along with Fig. I (which is a

full-sized sketch of such a cell), will give a clear

idea of its construction.

The negative electrode is composed of an amalgam

of cadmium and mercury suitably proportioned,

above which is a layer of cadmium sulphate. After

this is the usual mixture of mercurous and cadmium-

sulphate crystals, in which is placed an amalgamated

sheet of platinum. Connection to this is made by

a platinum wire, and the same material is also used

to act as a connection to the amalgam. A layer of

glass wool prevents the chemicals shifting unduly,

and the whole cell is sealed with marine glue. Very

little free moisture is present, as Professor Callendar

has shown that cells made thus are generally more

stable in their electromotive force under varying

conditions of temperature.

The question of an accurate reproduction of these

cells is one of the first that rises, and the following

table will give an idea as to the great accuracy on

this point. These cells were made on different dates

and with chemicals from two different makers.

No. Volts. No. Volls.

,i 1 .0191 34 1.0192

32 1.0192 35 '»"<>

33 1. 0191 I 37 ' "'9'

The writer attributes this closeness in value as

being partly due to the method of only using plati-

num wire for connections, as soldering usually

causes a slight local action, especially if any trace

of chemical happens to get on the join.

The question of low internal resistance is best

solved by studying the curve in Fig. 2, which was

taken on a Callendar recorder working as an auto-

matic potentiometer. A volt box, having a resist-

ance of about 520 ohms, was arranged for the cad-

mium cell to discharge through, and potential points

were taken off, so that a drop of 50 millivolts might

fall on the bridge wire. This would correspond to

one volt across the scale, so that one-five-htindredth

of a volt might be easily read.

This (the upper) curve shows the discharge

of one of the cells, and we see at once that the

primary drop is about seven per cent., showing that

the internal resistance of this cell was only about

40 ohms when sending a current of about 1.8 milli-

amperes.
During the next four hours a steady fall set m.

probably owing to an increase in the internal re-

sistance of the cell, but the current still averaged 1.6

milliamperes. In looking at this curve it is as well

to bear in mind the fact that the cell is still sendinc

a current of a fairly large amount, and that the coll

has no saving factor of an unduly large internal

resistance. The particular cell from which the

above curve was obtained had also been previously
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discharged under similar conditions for at least 24

I he bend ivci of the curve at 1 a. m. is worth

ibably due to the electrode of the

cell becoming completely covered with hydrogen.

At this point the cell appears to become incapal

maintaining a current of any useful value,

supposition that this rise in internal resistance is

due lo the accumulation of hydrogen is strengthened

by the curious little Hat in the curve at 2:15 a. m.
At this time someone walked across the room in

which the experiment was being undertaken, and
presumably shook the tabic on which the cell was
resting. Any slight shaking, such as this, is suffi-

cient to liberate the accumulated hydrogen and thus

reduce the internal resistance or polarization of the

cell. I have noticed the same curious break in at

least half a dozen instances. It appears that the

slightest shaking is sufficient to cause a release of

hydrogen and lower the resistance of the cell. Per-

haps this will account for the fact that Clark cells,

when in constant use, keep in better condition than

those that stand idle. The healthy condition of

used cells is not so much due to the current being
allowed to flow through them as to the shaking they

undergo during repeated handling, etc.

In the curve we see that after the above-noticed

flat, the internal resistance of the cell still continues

to rise rapidly until after about 12 hours' discharge,

when apparently a level is reached at which no no-

ticeable increase in resistance or polarization takes

place.

I have taken several such curves, but refrain from
producing them, as the one given above appears

to be thoroughly typical of the discharge of one of

these cells. From observations I have made I am
of opinion that when once the cell has been allowed

to discharge to a point beyond the sharp bend over

shown above, it is somewhat difficult for the cell to

regain its normal healthy condition unless a large

amount of liquid is present in the cell. Seldom, or

indeed, never, in practice are standard -cells sub-

jected to such a severe strain as to send 1.5 milli-

amperes for 30 or 40 hours at a stretch ; and such

cells as that above described ought to be very use-

ful where a small current of. say, about one milli-

ampere is required for short periods.

In regard to the recovery after such a long strain,

it may be mentioned that an exceedingly quick re-

covery takes place when first released from a closed

circuit, but it takes four or five hours to recover

the last 20 millivolts. I have not yet found one of

these cells more than a few tenths of a millivolt

out six hours after the most severe discharge.

The most serious drawback to the above type of

cell seems to be the liability of the cadmium amal-

gam to dissociate when subjected to heavy jars, such

as those that happen in the post. This is partly

avoided by keeping the other constituents of the

50
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Electric-railway Promotion in Ohio.

It is stated on what seems to be good am:
that the Everett-Moore syndicate of Cleveland has

lied $0,000,000 in bonds in New Yoi
mpictmg the consolidation of its lines

between Cleveland and Detroit and that members
of the syndicate arc now in New York
purpose of signing the papers in the deal,

portion to the var

cording to the re] it and Toledo Shore
Line bonds to Kcan, Van Courtland & Co., $3,000,-

000; Lake Shore electric-railway bonds to a v.-

brokerage house, name not known, $6,000,000

though the money for railway purposes has It

fore been secured largely in Cleveland, it is said the
drain has been such that it is necessary to sell I

in other markets until some of the large amounts
begin to find their way back to the Forest C
Following upon this report comes the incor

tion of the Eastern Ohio Traction company, n
nominal capital stock of $1,000, but which it is said

will be a prominent factor in uniting the Eastern

Ohio lines, which are now under the control and
management of the Everett-Moore people. These
lines include the Cleveland and Eastern, the Cleve-

land, Chagrin Falls and Eastern and the Cleveland

and Chagrin Falls properties. The articles of incorpo-

ration state that lines will be built from Cleveland to

Leavittsburg, from Chagrin Falls to Punderson Lake
and several other points in the eastern portion of

the state, including Middlefield, Fullerton, Chardon
and Sed's Crossing.

The Pomeroy-Mandelbaum syndicate has also ne-

gotiated the sale of $500,000 in bonds in the eastern

market, and the money will be used in carrying out

the plans of the companies controlled by it. The
Southern Ohio Traction company's lines have been

extended from College Hill to Spring Grove avenue,

Cumminsville, through the purchase of the Cincin-

nati Northwestern steam railroad, and negotiations

are now in progress for an entrance to the city over

the Cincinnati Traction company's lines. This is

one of the most important moves the syndicate has

made for some time, but the courts a few days ago

held it up with an injunction on the ground that a

steam road cannot be equipped for electricity unless

the charter and franchises are changed in accord

with those granted electric roads. However, cars

have been run over this line, which is only about

three miles in length, and it will probably be op-

erated until the courts decide through quo warranto

t-o
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A CADMIUM STANDARD CKLL.- -DISCHARGE CURVE

cell as solid as possible, so that the amalgam is

kept down by their weight.

I hope later on to continue experiments of the

recovery of such cells when artificially charged and

under other conditions which have suggested them-

selves, but offer the above remarks with a dui

of my obligation to Professor Callendar for his

many useful suggestions and to the Scientific Instru-

ment company for placing one of its Callendar re-

corders at my disposal.

proceedings whether the Cincinnati Northwestern

company will be allowed to operate electric

The syndicate is also largely interested in ;'

ami and Erie Canal Transports li v. the

Western Ohio [Taction compan; eland.

Elyria and Western and a number 'uable

properties, all of which are now under

On November "th a decree of foreclosure and sale

was entered in the case of the United States Mort-

gage and Trust company against the Washington

(DCt Traction company, which case was pi

in the United States Court ai Norfolk. Va. Richard

B. Tunstall of Norfolk was appointed special master.

and „as au sell at public auction all of

the property under the mortgage to the complainant,

dated Tunc 14. 1899, consisting of stock, bonds, etc..

of various corporations, making the total sum, with

interest. $14,039,608.92,

Death of Mrs. Samuel F. B. Morse.

Mrs. Sarah Elizabeth Griswold Morse, wid

the late Professor Samuel F. B. Morse, i:v

of the telegraph, died in Berlin. Germany.
vembcr 14th. A died

nearly 30 years ago. the passing away of Mrs.

brings to mind the eomparatii time that the

telegraph. •' inven-

has been in commercial use. Mrs. Morse was
s second wife and was ma-

lum in 1848. She was born ur children.

lUghter and three 5

it was at the home of her daughter w'

Berlin that she died.
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. interesting and up-to-date power-

transmission plant is that at the Rock Island Ar-

senal which is described at some length in this issue.

The equipment comprises turbine waterwhecls,

three-phase generators and induction motors; but

the features of special interest are the automatic

power control of the turbine gates, electric heaters

in the power house and magnetic clutches on

the main power-; It will also be noted

that series incandescent lamp; on alternating-cur-

rent circuits are used for the outdoor lighting and

that in every feature the plant appears to be carc-

Jan -Szczepanik, "known as the Austrian Edi-

son," according to imaginative writers for the daily

press, is on his way to, or has even arrived in,

America "to lecture about his discoveries." At least

that is a current newspaper announcement. The

specific subject to which the Polish schoolmaster

will devote his attention while on the platform is

not known, but it is suggested that "The Strange

Disappearance of the Telectroscope," or something

like that, would afford a taking title.

Advocates of combined garbage-destroying and

electricity-generating plants will do well to heed the

lesson afforded by the Shoreditch installation in

England, which has now been in operation several

years with unsatisfactory results—unsatisfactory,

that is, so far as the financial results are concerned.

For the year ended March 31, 1901, the Shoreditch

plant showed an actual deficit of £3,266. As the

Electrical Review of London remarks, "If this is

the manner in which the electric light is obtained

from the dustbin/ the sooner the dustbin is dis-

pensed with the better." Garbage-destroying plants

may be all right as garbage destructors, but as a

practicable source of power for electrical generating

plants they seem to be a failure.

Nervous- people who dread vitiated air and are

therefore fearful of traveling in the tunnels or

"tubes" that now occupy so prominent a place in

the solution of rapid-transit problems in large cities

may reassure themselves. In Paris the question

arose in connection with the Metropolitan under-

ground electric railway, and an investigation was

undertaken by Mr. Grehant, professor of general

physiology at the Museum of Natural History.

Large volumes of air were taken from second-class

carriages, which are almost invariably crowded to

suffocation. Nevertheless, none of the specimens

analyzed yielded as much as one per cent, carbonic

acid gas. The atmosphere in the tunnels was found

to be practically free from the noxious gas, and to

contain in nearly every case the normal proportion

of oxygen. The expert's conclusion is that the only

cause of the vitiation of the air in the Paris tube

is human respiration. On the other hand, this is

counteracted by the motion of air produced by the

trains, the rapid and frequent passing of which con-

stitutes a most effective form of ventilation. Of

course this state of affairs can only exist where

steam locomotives are absent. A correspondent of

a London paper who tells of the tests in the French

capital says that the air of the tunnels is the purest

in Paris and may be ranked with that of a health

resort.

Occasionally mistakes in the transmission of

long-distance telephone messages are due to the lack

of clear enunciation by the operators in charge of

the long-distance lines. These mistakes are some-

times noticeable in the repeating of messages by

operators and in making appointments for calls for

patrons of the line. We are informed that arrange-

ments were recently made by the New Long-distance

Telephone company of Indianapolis to open a school

of "voice culture" for the benefit of its operators

and incidentally the public. A school will be opened

in the company's building, and every employe who

is in any way connected with the telephone service

as a long-distance operator will be required to de-

vote a certain amount of time each day to the im-

provement of his or her voice. It is said that this

company proposes to make it a condition of em-

ployment that the applicant shall undergo certain

training before being placed in charge of a switch-

In,:! rd position in the long-distance exchange.

The report of this arrangement by the New Tele-

phone company has provided a theme for a number

1 national newspaper stories concerning the

adoption of a similar arrangement by the Chicago

Telephone company, and describing at great length

the training to be given the operators in "telephonic

elocution." As a matter of fact, the only training

the operators of this company obtain is that derived

from actual service at the switchboard. Upon an

application being made for the position of operator.

it is customary to test the applicant's enunciation as

well as hearing. If the examination is satisfactory,

the applicant is given easy work to do, and it is in

progressing from this position to that of a skilled

operator that the "training in elocution" is given.

The exchange itself is the school, and it may be
added that it is a school in patience too.

Both interesting and instructive is the London
testimony concerning the relative merits in railway
work of the so-called Ganz 3,000-volt alternating-
current system and the familiar 500 to 600-volt di-

rect-current method of operation. It was brought
out before a board of arbitrators which was ap-
pointed by the London Board of Trade to settle the
dispute between the Metropolitan and District com-
panies in relation to the installation of an electric

system on their steam underground roads on the
Inner Circle. The side of the District company,
favoring direct-current traction, is presented else-

where in this issue, and it is interesting to note that
the testimony of C. T. Yerkes (who controls this

company) and the American engineers, H. F. Par-
shall and James R. Chapman, forms no small por-
tion of the proceedings. An abstract of the Metro-
politan company's evidence, favoring the Ganz sys-
tem, will be given next week. It will probably be
some time before the decision is made public.

It is announced that if the decision is in favor of
the alternating-current system Mr. Yerkes will give
up all his London projects, while should the direct-

current system be favored, he will immediately pro-
ceed with his plans, which at present seem to em-
brace the ultimate operation of nearly all the trans-

portation lines in London.

The apparent antagonism that is gradually becom-
ing manifest against Mr. Yerkes and his plans

in the British capital has shown itself in an an-
nouncement by the London County Council that it

has comprehensive plans prepared for a system of
shallow tunnels for the transportation of passengers
under the streets by electric railways. The adoption

of the council's project will necessarily involve much
delay, and it is quite possible that Mr. Yerkes will

have the field to himself if he succeeds in obtaining

a favorable decision from the arbitration board.

A rather striking indication of the danger that

may be apprehended from the use of gasoline vapor

lamps is given in a recent circular issued by the

National Board of Fire Underwriters. The circu-

lar gives a list of such lamps as have been examined
and passed by the underwriters as "safeguarded to

as great an extent as it is possible to safeguard

dangerous devices of this character." However, the

permission to use these lamps on insured property

is hedged about by such warning sentences as these:

"The use or storage of gasoline, even with all known
precautions, is a danger which should always be

recognized by underwriters in higher rates of

premiums. Where permitted it should be sur-

rounded with the most rigid safeguards. Attention

is called to the fact that the laws of some states

prohibit the use of gasoline for lighting purposes.

It should further be noted that the installation of

gasoline lamps inside buildings is prohibited in cer-

tain districts by local authorities and local boards.

No portable hand or table lamp is to be permitted.

Note particularly that gasoline lamps should be hung

at a safe distance from ignitable material, wood-

work, etc. The principal danger from these gaso-

line devices is in having the gasoline about. At

ordinary temperature gasoline continually gives off

inflammable vapor, and a light some distance from

the material will ignite it through the medium of

this vapor. The vapor from one pint of gasoline

will make 200 cubic feet of air explosive. It de-

pends upon the proportion of air and vapor whether

it becomes a burning gas or destructive explosive.

Beware of any leaks in cans, and never forget how
dangerous a material you are handling."

At several recent conventions in the West elec-

tric-light men have considered the possible com-

petition of gasoline lamps, both for outdoor and

indoor illumination. The preponderance of opinion

was that gasoline would never invade the field of

the electric light owing to its danger and other

disagreeable characteristics. As to the danger, the

underwriters appear to be of one mind with the

electrical men.
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Direct versus Alternating Current for

Railway Operation in London.
The Direct-current Side.

The sessions of the arbitration board appointed

by the British Board of Trade to determine the

electric system to supersede steam on the Inner Cir-

cle (underground) railway lines in London came

to an end on November 15th. The first session was

held on October 29th.

The Inner Circle is operated by the District and

Metropolitan companies. The former favors the

American 550-volt direct-current system and the lat-

ter the Ganz 3,000-volt alternating-current system.

Arbitration was resorted to, H. F. Parshall, the

American engineer, representing the District,

Thomas Parker the Metropolitan and Hon. Alfred

Lyttelton, M. P., acting as umpire. A decision is

not expected for some time. The following ab-

stract of the testimony is made from what appear

to be stenographic reports in the English technical

journals:

On opening the case for the District company,

Fletcher Moulton, counsel for that corporation, said

that his company owned not only certain portions

of the Inner Circle line, but also considerable ex-

tensions beyond it. Approximately, the extensions

outside the Inner Circle were about 25 miles, the

part of the Circle itself which it owned being about

tour miles, besides which about one mile was held

jointly with the Metropolitan company. The latter

company owned separately something over seven

miles. These lines brought the suburban population

into the central parts of London, and for some time

past the question of changing from a steam system

to one in which the motive power was electricity

had been seriously considered. In doing this they

were following the example of many of the large

towns in America; and they had come to appreciate

the fact that for exceedingly frequent traffic elec-

tricity possessed many advantages, mainly in the

fact that when once the generating plant was in-

stalled there was very much smaller extra expense

in increasing the number of trains.

There was a vast amount of mature experience in

the conversion of steam to electric traction under

conditions not far removed from those in the present

case, and his clients did not feel that there was any

necessity to take a leap in the dark. Whatever risks

there were, were financial and not electrical risks.

From statistics, he saw that in America, at present,

there were 21,000 miles of electric traction. Cer-

tainly some of the lines in America, such as the

Metropolitan of New York and the Chicago lines,

were comparable in every respect with anything

which they had to deal with in this case. In Great

Britain, however, the present total mileage of electric

traction was 908 miles. No doubt an enormous
amount of money had been expended in experiment.

The number of systems which had been' suggested

and tried and put on one side, and the number of

ingenious devices which worked perfectly on paper,

but had been "scrapped," was very great; but there

had been a steady approach to one definite system

of electric traction, which had been found to an-

swer all the requirements of the case—viz., the con-

tinuous-current, low-pressure system. This system,

which used current at from 500 to 600 volts, was
practically in universal use. The great advantages

of the system, which, as a rule, generated at a high

pressure alternating current and transformed it down
in sub-stations through rotary transformers to the

requisite 500 or 600 volts continuous, was that all the

troubles and complexities in connection with the al-

ternating currents were on the generating side and
outside the traffic arrangements.

There were two main considerations. The first

was, of course, safety. The next was certainty of

uninterrupted service ; and in recommending the

shareholders of the District company to adopt a sim-

ilar system to that of the Central London Railway

company (which had been the primary cause of

this suggested conversion), the directors considered

they were justified. What was more, they had de-

termined to do it over the whole of their own system

whatever happened. But the reluctance of the Met-
ropolitan company to adopt the same system over

the jointly owned lines had resulted in Parliament

saying that only one system should be employed.

But what was this system which the Metropolitan

company required him to take up? It differed

fundamentally from the direct-current system in that

instead of transforming the current into a continu-

ous one of about 500 or 600 volts, it kept it in the

nase state at a pressure of 3,000 volts and

used it on the cars at that pressure, generating it

at aVout 12,000 volts. Thus they kept their com-
plexities and dangers all through the traffic arrange-

ments.
The three-phase system at a pressure of 750 volts

had been used in Switzerland. This line, about five

miles long, running from Zermatt to the Gorncrgrat,

was a purely tourist line, and derived its power

from waterfalls, and where it made not the slightest

difference what percentage of the current generated

was evenutally lost. The Btirgdorf-Thun. a similar

line, was also a tourist railway, and there was also

the Engelburg railway. With the exception of the

Burgdorf-Thun line, which is 31 miles in length, the

sum total of all the others was about 20 miles.

He maintained that not one of the above-men-

tioned lines was characteristic of the Inner Circle.

A railway like this, with its frequent service and

frequent stoppages, was the most unsuitable possible
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for trying .111 alternating-current system at all, and

when thi
1 al 10 took into consideration this extraor-

dinary high 1 .
r

. tire, it would be madness to apply

,i. Hi.- method introduced a whole school of new
and most difficult problems. The supposed saving

in copper was extremely problematical, and for any

imagined -nving of a small expenditure it would be

madness to go on and take the risks of such a new
and untried system.
This present [Ganz] system required three con-

ductors, one of which—probably the rails—would be

put to earth. There were thus two other conduct-

ors charged with electricity at a dangerous tension

which would have to be above the cars in the tunnel

and the current taken from them by a device which

up to the present had never been practically used

and which looked something like a "cook's roller.

The clearance between the top of the cars and the

top of the tunnel was exceedingly small. In fact,

there were places where girders crossed the tunnel,

and if the cars were made as high as at present

there would only be four or five inches clearance. Un-
der these girders would be stretched these dangerous

conductors, which were always charged at a pres-

sure sufficient to cause instant death to anyone com-

ing into contact with them. They had always to be

kept at such a tension that they did not "sag," and at

the same time, there must not be any leakage between

them and the girders above; anything more danger- -

ous for use in such tunnels, where repairs would al-

ways be taking place, one could scarcely imagine.

Further, he did not see how it was going to be

installed without stopping the traffic, which would

be disastrous in its expense. As to its applicability

at junctions, etc., a typical case was at Aldgate,

where the lines formed a perfect triangle. As far as

he understood this high-pressure system, trains ap-

proaching such a junction and turning to the right

or left would have to alter the connections on their

motors, and, if this were not timed to happen at

the precise moment, the consequences would not be

pleasant to the passengers, as the motors would

reverse. Such difficulties did not appear in the con-

tinuous-current system. .

There were a great many things which struck

one, such as the system of control which was sug-

gested, which was absolutely different from that

which was in such enormous practical use. Prac-

tically, it took the control away from the driver,

in that the system gave the train an acceleration for

a certain number of seconds beyond the drivers

control. It also controlled the braking so much

that it was impossible to make up time, and in this

inelasticity of driving there was enormous danger

on such a line as the Circle, as the inconvenience

of not being able to make up time was an accumu-

lative one.
• t 1

With regard to another three-phase line in Italy,

Messrs. Ganz had been given the fitting out of the

Sondrio-Lecco line, the equipment of which, he had

been told, was identical with the proposed equipment

of the "Underground." The waste of current shown

on this Sondrio-Lecco line was something enormous.

Speaking of high-pressure three-phase systems

generally, he said there were a dozen other disad-

vantages, while the sole thing in its favor was not

worth thinking about—viz., they did not have to

use the rotary converter. But these were about as

well-behaved machines as at present could possibly

be found. Messrs. Preece and Parker's report on

the Ganz system was more in the nature of a pros-

pectus but from a review of the whole subject pru-

dence would bind one to stick to the continuous-

current system as one which would give no anxiety

and entail no risk.

R. W. Perks, member of Parliament, and chairman

of the Metropolitan District company, was then

called. After giving many figures as to the mileages

owned by the respective companies and the pas-

sengers carried, he recapitulated the history of the

two concerns as touching upon the question of elec-

tric traction, and applying to Parliament for the

necessary powers. .

Mr. Moulton then stated that the tenders made in

answer to the specifications drawn up by Messrs.

Preece and Parker were from the following nine

firms: Dick, Kerr & Co.; the British Westinghouse

company ; the Electric Construction company ;
Rum-

mer & Co. ; the British Thomson-Houston company

:

T G. White & Co.; the Brush Electrical Engineering

company ; a combination of the firms of Mather and

Piatt, Siemens Bros., and the Thames Electrical

Enginering company, and Ganz & Co. Some other

firms subsequently wished to tender—among them

Brown, Boveri & Co.—but for some reason or other

they were not invited to do so.
.

Mr. Perks stated that after consultation with Mr.

Yerkes and his friends, he advised Mr. Forbes (then

chairman of the company) to adopt the system in

use on the Central London railway, as well as on the

Metropolitan (Paris) line, the Manhattan railway,

the Brooklyn lines, the New York Rapid Tran-

sit lines, aiid the whole of the Chicago railways.

It would have been ludicrous to have suggested

the idea of trying to obtain from £600.000 to

a million of 'money on a purely experimental

system such as the Ganz. He took the advice

of some of the most eminent practical engineers

in the world; not merely theorists, hut men
who had actually converted steam railways.

On the question of safety, economy and practical

working, he was convinced that they dare not try

thu experiment.
On Wednesday, October 30th. the collecting of

testimony was continued. C. T. Yerkes said that

he was iiot pecuniarily interested in the direct-cur-
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rent system, except so far as he was convinced that
it was the best. In Chicago he had been i:.

mental in equipping some 500 or 600 milts of rail-
way. This mileage represented surface lines, ele-
vated road, tunnels and cable roads going through
a thickly populated city, and in some cases the trains
arc run on a three-quarter minute hea';
line, about 14 miles long, was changed from steam
to electricity without interfering with the traffic
All of the systems in Chicago which were running on
the direct-current system carry (about 130,000,000
passengers annually.
With regard to the electrification of the Metro-

politan railways, Mr. Yerkes continued that as far
back as 1896 he had seen great possibilities in con-
nection with these lines. After, for a particular rea-
son, dropping the matter he had, on the solicitation
of Mr. Perks, taken the matter up again, and further
examination showed everything to be going to the
bad. It was then agreed that the time had arrived
when these London underground railways should be
cleared out and electricity adopted, but he would
be a very foolish business man had he gone into
the realm of experiment and spent a million pounds
on such a system as the high-pressure alternating.
But he had tried the continuous-current svstem and
found it perfectly satisfactory, and he was sure no
other system could at present give the same results.
All the apparatus in the system he proposed had
stood the test of time. The Ganz system might be
ever so good, but he would not be guiltv of such
reckless behavior as to take it up in its present un-
tried state. It had been said that the line at Lecco
was a success, but even this did not justify his
changing his policy in the matter. The experience
was not sufficient. As to the safety of the opposing
system, at Chicago, there had never been a fatal
accident from electricity on the whole of the lines.
Men had been, of course, shocked and burned, but
never one killed. The ordinary risk with 500 volts
was only a severe shock.

E. W. Rice, third vice-president of the General
Electric company of the United Stales, gave evidence
to the effect that his company had equipped about
65 per cent, of the American electric lines, about
50 per cent, of the British and 25 per cent, of those on
the continent. His company had made a careful
study of both systems, and it did not matter a par-
ticle whether it made polyphase or continuous-cur-
rent machinery. In fact, its output of polyphase
induction motors reached something like 200,000
horsepower.
A series of cross-examination questions were then

asked Mr. Rice by counsel for the two roads. He
stated that his company had experimented with in-
duction motors to ascertain if they were suitable
for traction work. They had been tested in "cas-
cade" or "concatenation." The company had been
attracted by the simplicity of the three-phase motor
and it was hoped that by this means a better system
would be arrived at, but it concluded that these in-
duction motors would, under ordinary running con-
ditions, have to be much larger, and thus more
costly. Induction motors were suitable only for
roads on which trains are run for long periods at
half or full speed, as polyphase motors are very
inefficient as compared with the series motors dur-
ing the period of acceleration. An induction motor
might even be superior to the other in certain ways
if it were possible to run it for long periods at top
speed. On the Inner Circle, however, the conditions
are aiametrically opposed to the economical opera-
tion of the three-phase motor. The work there is

almost entirely one of acceleration. He believed
the water resistances of the Ganz system impractica-
ble, and favored commutators rather than collector
rings. His objections to the use of the Ganz system
on the underground road were rapid acceleration,
difficulties of control and the high voltage.

James Swinburne, who was next called, supported
the general views of Mr. Rice. Being asked to ex-
plain the Ganz system, he said that the system pro-
posed is to have two motors. The stator of the
first motor is permanently connected to the 3,000-

volt circuit. When connected up a current is pro-
duced in the first rotor by induction, which is led

to the second stator. The currents thus induced in

cond rotor are controlled by resistance, and. by
controlling these, the whole of the other currents

are controlled. On starting up. a big resistance is

in the second rotor, and a good deal of power is

wasted. That resistance is gradually reduced until

there is none, and half-speed is arrived at. The
first rotor circuit is then opened, which throws the

second rotor entirely out of gear. The firs:

is treated with resistance, and by the time that has

been reduced to nothing the first motor is working
.1! full speed. When one wants to stop, the two
motors are immediately thrown into gear as

except that there is a high resistance in the second

rotor that is gradually reduced to nothing, and by

then lie speed of the train is reduced to one-half.

1 hen the two motors are actually working as dy-

namos, and are pumping back some of the power
into the line. When half speed is reached, one

:ny further electrical braking, but must

the Westinghouse brak

The resistances niigjit be anything, but in this case

they are clearly specified as water resistances

are controlled by air coming into a

carbonate of soda in which arc iron plat;

would not say it was unsafe, but did not think it

practicable. It takes the control out of the hands

of the driver altogether. This is not a wi se thing

[Continued on f
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DEVELOPMENT OF THE TELEPHONE FIELD.
Chicago Telephone Rates.

During the progress of the recent injunction pro-

ceedings, brought by the Illinois Manufacturers' as-

sociation against the Chicago Telephone company, in

which the court was petitioned to restrain the tele-

phone company from all interference with the tele-

phones of subscribers who offer to pay the franchise

rate of $125 a year instead of the $175 charged by the

company for business service, much interesting evi-

dence was introduced. A copy of the agreement

between the Chicago Telephone company and the

American Telephone and Telegraph company was

brought into court as evidence, and shows that the

latt"r company, commencing with January 1, 1896,

agreed to pay the former company an arbitrary ter-

minal commission of 12 cents a connection on all

long-distance calls originating at subscribers' or

public telephone stations. The agreement stated,

however, that this rate or commission was subject

to modification from time to time as an examination

of the accounts disclosed that this payment should

be increased or diminished. The counsel for the

plaintiff claimed that this commission effectually

sets at naught the contention made by the telephone

company, that it cannot reduce rates under the su-

perior service furnished at present by means of the

metallic-circuit instruments. It is alleged, that no

fewer than 21,000 points can be reached over the

American Telephone and Telegraph company's lines

and thus with a toll of 12 cents going as profit to

the Chicago Telephone company, the counsel for

the plaintiff argued that a reduction in rates could

be made without financial embarrassment to anyone.

In addition to the copy of the agreement between

the telephone companies, a copy of the original con-

tract entered into between the companies when the

metallic-circuit telephones were first installed in Chi-

cago was also produced. This contract involves a

number of agreements, which C. E. Moseley, sec-

retary and treasurer of the Chicago Telephone com-

pany, stated have been changed from time to time.

Others," he said, have been abandoned or waived

between the two companies and he expressed a doubt

whether the contract is now in force, and said that

it was to simplify matters that the agreement was

entered into in January, 1896.

The closing argument in the proceedings was made

on November 14th, and Judge Tuley announced that

he would render his decision in a week or 10 days.

At the meeting of the City Council held last Mon-

day evening, Alderman Young presented a resolution

asking that the mayor appoint a committee of three

to investigate the alleged abuses of its franchise

by the Chicago Telephone company. The committee

will be asked to report on the telephone service of

other large cities and to ascertain the extent, if any,

to which the Chicago Telephone company has vio-

lated the terms of its franchise.

Consolidation of Independent Systems
Planned.

The first step toward what may possibly prove

to be an important consolidation of Independent

telephone companies in the Central West was taken

on .November 7th, when the Interstate Independent

telephone and lelegraph company was incorporated

in New Jersey, with an authorized capital stock of

$3,000,000, and bonded indebtedness of $9,000,000.

1 he ultimate purpose of this company is stated to be

the consolidation of Independent systems in the

West and perhaps an extension into eastern territory.

Affiliated with the new company is the Northwestern

Telephone company, which operates lines in the Fox
Kiver Valley of Illinois. This company now nas

in service, it is said, 3,200 instruments and a total

of 634 miles of poles and 3,600 miles of wire, besides

having a conduit system in Joliet, Aurora and Elgin,

111. It is believed that these cities will be made
the center from which the lines of the combined

system will radiate. A large number of small In-

dependent systems in the western portion of Illinois

and throughout Iowa are believed to be interested

in the venture, and it is the expectation to enlist

similar concerns in the Northwest. It is the re-

ported intention of the company to install a sat-

lephone service at a reasonable price.

Party-line service will not be given. The board of

directors and officers of the new company have not

been chosen, but they will no doubt include many
of the present board of the Northwestern Telephone

11.11. Evans.

E. B. Cor.: '>mklin and J. F.

Orwell

W. T. Camp Ohio; Charles F. Stot-

d E. H. Harrison of Wauseon, Ohio.

Alleged Manipulation of Central Union
Stock.

In a petition filed in the Circuit Court at Chicago
on November 14th Charles H. Beers, a stockholder
in the Central Union Telephone company, alleges
that the stock of the company is manipulated by
the American Telephone and Telegraph company
and that the business is directed for the sole benefit
of the parent company. The courts are asked to
appoint a receiver and have the rights of the minor-
ity stockholders adjudicated.

It is alleged in the petition that the policy of the
American company is to secure a controlling interest
in other companies and by its influence cause their
affairs to be conducted for its own interest without
any regard for the interest of the minority stock-
holders. It is further set forth that if the business
of the Central Union Telephone company had been
"honestly and capably" managed large dividends
could have been paid and the stock would have a
market value equal to or greater than its face value.

In Mr. Beer's appeal to the courts, he asks that
the companies be compelled to produce in court evi-

dence regarding the contracts existing between them
and to give a full account of all the business of the
Central Union Telephone company. The court is

also asked to restrain the companies from making
any further contracts or carrying out existing ones
for the furnishing of material or instruments by the
American company and also to restrain the Central
Union from expending any more money for im-
provements.

Telephone Fire-alarm Service.

In Salt Lake City all bids before the Board of

Trustees for the installation of a municipal fire-alarm

system were rejected at a recent meeting. The
trustees thus placed the whole business on a basis

where the substitution of a telephone system may
be considered. Trustee Richards of the committee
appointed to investigate reported that a telephone

fire-alarm system was perfectly feasible, and is now
being used in Stockton and Benicia, Cal. He said

the cost would be less than that of other systems.

The bid of the Gamewell company for its system
was $8,700, while that of Paul Seiler was $5,260.

According to the newly proposed plan, each fire-

engine house will have direct connection with the

central telephone office. When an operator on the

telephone switchboard receives a call of fire, she

knows from what part of town it comes. She presses

a button before her, which electrically rings the
alarm in each fire-engine house and indicates there

the district where the fire is. By this system, it is

asserted, each of the thousand telephones in town
would serve as a box where an alarm might be
turned in. The committee was instructed to make
further investigations and obtain the terms under
which the telephone company will undertake the re-

sponsibility of carrying out the system.

Central Union Statement.

President Sabin of the Central Union Telephone
company has sent to the stockholders of the company
a circular reporting the business accomplished by
months so far this year. The toll earnings and gross
revenue for September and October have not been
made up. It is estimated in the circular that the
rental earnings for November and December will

be about $156^000 and $160,000, respectively. Owing
to the various alterations in the methods of dis-

tributing expenditures, the figures showing the net
profits this year are not of value for comparative
purposes, and are not given. It is President Sabin's
intention to make statements showing the company's
business about every two months. The following
is the first of these reports in tabulated form

:

Exchange
Stations. Rental Toll Gross
(End of Earn- Earn- Rev-

1901. Month.) ings. ings. enue.
January 69,591 8126,411 S54.685 $192,889
February 71,299 129,540 51,472 193,104
March 73.702 135.659 57.921 207,237
April 75.341 132,851 61.571 206,860
May 77.550 "35.835 64,249 215,997
June 80,362 141,647 57.645 213,541
July 82,189 142.289 58,847 214,997
August 84.973 149.406 58,192 220,435
September 88,534 150.228 Figure* not ready
October 91,485 153.770 Figures not ready

J. Hoy! Lorim r, with his

'he "Lorir. ic telephone sys-

tcm," tvetnber r>th.

Proposed Independent Association in

Missouri.

A number of Independent telephone companies in

Central Missouri have decided to hold a meeting at

Sedalia, Mo., on December 3d, for the purpose of

organizing an association 'if the Independent tclc-

companics of the central part of the slate.

Letters have been sent to all the Independent
asking that representatives be sent to

the meeting, h has been suggested that each com-
pany furnish a map of its lines, the number of cx-

.-iii'l tin- number 'A telephones in each ex-
change, for use in making traffic arrangements, and

in devising a uniform system. Among the companies
interested in the association are the Cass County
Telephone company, the Missouri Union Telephone
company, the Butler and Rich Hill Telephone com-
pany, the Fayette Telephone company, the Holden
Telephone company, the Queen City Telephone com-
pany and the Mutual United Telephone company.

Telephone News from the Northwest.

The Hillsboro and Wonewoc Telephone company
has arranged to lease the line from Wonewoc to
Viroqua, Wis., of the La Crosse and Southeastern
telephone company. The line will be put in first-
class shape at once.
The Citizens' Telephone company of Mankato,

Minn., has just put in operation a toll line connect-
ing with Good 'thunder, Mapleton and Garden City,
Minn.

It is reported that the telephone company at Ait-
kin, Minn., has increased its capital stock, with a
view to building several toll lines. C. P. DeLaittre
and F. M. Shook have bought a half interest in the
business.

The Harrison Telephone company, with lines
through the Black Hills, has sold its exchanges,
franchises, etc., to a company backed by H. D. Maize
of Chicago. The new owners expect to spend $50,-
000 in improvements to the system. It is said that
a possibility of the deal is an electric-railway line
from Deadwood and Lead to Spearfish, S. D.. and
possibly west.
The Fairmont Telephone company has just com-

pleted the rebuilding of its exchange at Fairmont,
Minn., and has it on a full-metallic basis.
The Bell Telephone company is about to install

the mckel-in-the-slot service for Winnipeg, Man.
The Fonda Telephone company has brought suit

against the Iowa Telephone company at Pocahontas,
Iowa, to prevent the Iowa company from stringing
wires in close proximity to its own, alleging that
induction would occur and make the Fonda com-
pany's wires useless.

The Martin Telephone company of Webster City,
Iowa, has installed a new switchboard of 400 con-
nections, with an ultimate capacity of 2,000. The
board is for a central-energy system. The company
is about to install an engine and dynamo and will
supply its own electric power.
The council of Centralia, Wash., has notified the

Sunset Telephone and Telegraph company to re-
move its wires from the city poles without delay, on
the ground that the company's wires interfere with
the city electric-light wires.
The Rocky Mountain Bell Telephone company's

motion for an injunction to prevent the officials of
Red Lodge, Mont., from interfering with the con-
struction of a line through that city, was denied for
the second time by the District Court, without argu-
ment. The company has now made a formal de-
mand upon the city officials of Red Lodge to des-
ignate where its poles and fixtures may be set along
the streets and alleys of that city. It is supposed
that upon the refusal to designate such places, the
company will then seek a writ of mandamus to
compel the city to allow it to enter its streets.
The superintendent in charge of the work of con-

structing a telephone line from Pollock, S. D., to
Fort Yates experienced great difficulty in doing the
work, owing to inability to get labor, until several
Russian women, who had been used to farmwork,
volunteered their services.
A. B. Beall, who asks a franchise for an Inde-

pendent telephone exchange at Sioux City, Iowa,
will be required to place the wires underground
and to make connections with all toll lines entering
the city, and not to turn over the franchise to any
other company or corporation. The council con-
templates a clause whereby the franchise and plant
is to become the property of the city under equitable
conditions, whenever the city is in shape to take it

over. R

Ohio Telephone Notes.
New telephone ventures have been rather scarce

for a few months, but the development of plants
already completed or under way has been as rapid
as ever. The increase in the number of telephones
has been something out of the ordinary, and the rale
wars inaugurated by the Bell company have had no
effect on the work of making contracts. The Fed-
eral Telephone company of Cleveland maintains a
regular contract department to aid the Independent
companies in which it is interested. The local com-
panies in Cleveland and other cities report an in-
creased demand in large plants for private ex-
changes which are connected with the city exchange
also.

The United States Telephone company has dc-
po ited five per cent, gold mortgage bonds with the
recorder of Cuyahoga County to cover a loan se-
cured from the Cleveland Trust company.
The Mount Vernon Telephone company is seeking

a franchise for a plant at Utica.
I he Central Union Telephone company is putting

ils wires underground in the business section of East
Liverpool.
R. G. Dunfce has resigned as manager of the Clyde

I elephone company. O. M. C.
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Indiana Telephone Items.

The Farmers' Telephone company of Si

County, with u capital stock of $1,500, has been in-

corporated. An exchange will Lie constructed at

Angolia.
1 lie New Lisbon Telephone company lias filed

amended articles of association and incorporation.

Lite capital is placed at $5,000. The company will

(.instruct lines and operate in Dudley, Liberty and

Henry townships of Henry County. John A. Miller

is interested.

Tha United Telephone company on November
14th, awarded the contract for the underground and

the aerial-cable system for its new plant at Marion
to F. B. Bissell of Toledo and J. F. Butterfield of

Chicago. The contract price is $40,000. There will

be to,ooo feet of underground and 50,000 feet of

aerial-cable work and wires. Work on the conduit

system was begun this week.

The Board of Public Works of Indianapolis lias

granted to the Central Union Telephone company
permission to construct underground conduits in

the territory north of Twenty-first street. The com-
pany states in its petition a purpose to establish a

branch (telephone station at Pierson place and
Twenty-first sunt for the lines of the northern por-

tion of the city. This move is thought to be in

opposition to the New Telephone company's plan

to establish sub-stations in the north and in the

south part of the city. F.

Police Signaling and Telephoning at

Pan-American Exposition.

The police system that was used throughout the

grounds of the Pan-American Exposition for the

police department, was a decided departure from

the old forms of circuit-telegraph signaling systems

and was one of the most interesting features of the

show to city electricians, police-department chiefs

and other visitors interested in municipal police

matters. The system, which was placed in use by

the Municipal Signal company of Chicago, combines

a signaling apparatus with a telephone on ordinary

telephone-line construction. This system was leased

by the exposition company and was used throughout

the grounds during the entire season for the police

and guard-department use.

The system was divided into three stations, in

which all reports were received; Fig. I shows the

central-office equipment at station No. 1, located

in the Service building. This was a board for 50

patrol-box circuits and 10 private-telephone lines.

These boards are provided with two sets of indi-

cators for each line and patrol box. The regular

officers' report signal is a shutter-drop, and one

for each line is placed in the middle of the face

of the board above the corresponding number of

spring-jacks. In the center of the board are mounted

the telephone-line visual signals, to which, in this

case, were connected the private telephone lines from

the commandant-of-police's office, the sergeant's

office and the captain's office, the lines to the sub-

stations, and also trunks to the main telephone ex-

change. Immediately below the visual signals are

liclf, arc mounted a 't of listening buttons, 01

each line. When an officer report-., Hie opi

presses the correspondingly numbered listening but-

ton, which directly throws into circuit thi

telephone, tl ding the use of the connecting

plugs. Provision i.^ made for using a power gen-

erator, and a hand generator is provided for emer-

gency use.

Fig. 2 shows a sub-station desk switchboard in

one of the tents in the guard stain. 11 No. 3.

sub-station board is an ordinary roll.

and equipped for 30 patrol-box circuits and 10 pri-

ll X... _'. located in the

Dairy building, was provided with a main-office

switchboard, the same as in station Xo. 1. The
three station switchboards were connected with di

rcct-wire trunk lines, so that connection could be

made from any of the patrol boxes connected with

any of the boards, direct to any of the other stations,

or anj of the other station patrol boxi .veil as

with the commandant's office, the other

officials, and with the main telephone

exchange connected with the switch-

board in station No. 1.

With the 50-circuit board in station

No. 1 were connected by direct wire

47 patrol boxes. Forty patrol boxes

were connected with the 50-circu.t

board in station No. 2, and 26 with the

30-circuit board in station X... 3. All

lines were run with rubber-covered,

braided and twisted Hazard wire. In

the central part of the grounds all

wires were placed in conduits, most of

which, it is said, were filled with water

the entire season.

In giving the regular reporting sig-

nal, the receiver is taken from the

hook, thus throwing the drop on the

central-office switchboard, which corre-

sponds with the number of the box
with which it is connected. When the

signal is received, the operator presses

the listening key corresponding in

number, and the guard reports his

name and number, of which the op-

erator makes a record, as well as the

time the report is given.

A hand generator is mounted in the

box, with a crank projecting through

the inner door. This generator is

used as the emergency or wagon call, and. when

operated, rings the bell on the switchboard, and

the shutter between the gongs indicates the number

of the box calling. The bells in the box imme-

diately above the wagon-call generator, are for

the answer-back signal, and are rung from the cen-

tral office when a wagon call is received, to indicate

to the officer that there, is no trouble on the line,

that the call has been received, and that the wagon

is being sent.

Back of these bells is a pair of heavy compound

ringers, with a pair of four-inch gongs, placed in the

top of the box, which are used for the recall bells.

The top of the box has an opening on each side for

magnet, adjust..

::al weather
long-conductor ci

I he apparatus is mounted in a

1 with wca-

thus enabling the

:

trance of thi

lie ambulance was called. This b

on the '.he building at the south cnti

where it is the most convenient for cm

All the boxes on the grou:

nicnt and prominent pi:
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tant and satisfactory features for the protection of

the exposition.

, „ . , ., ,. Fie. :. Sob-station Desk Switchboard
Fie 1 Cenlral-oflico Equipment in Service HuildmR.

POLICE SIGNALING AND TELEPHONING AT PAN-AMERICAN EXPOSITION

GENERAL TELEPHONE NEWS.
The Home Telephone company of Hillsboro, Ohio,

recently completed its new telephone system and
has begun operation- with over 200 subscribers. The
exchange is equipped with the latest improved
switchboard, lamp signals and central source of

energy. Irvin McD. Smith is president of the com-
pany.

Over 500 telephones of the Chicago Telephone
company's system were rendered us< vem-
ber 17th by the cutting of wires by some malicious

person. In addition to these, the long-distance lines

to Morgan Park. Chicago Heights and Blue Island
were cut. The telephone
c o m p a n y blarr

striking linemen for the

trouble.

Application is made to

the Legislatu
a charter incor-

porating the St. Law-
rence Tele;''

pany, with a capil

§15,000,
tween Sorel and X

rh the couri

Richelieu, Yamaska
1 the main

office at S
Lac. The

firs; di f the

Gladhu. A \

Wurtele, L. IX :'

At the a

of the '

phone company in

don on
chair m a n,

mounted the clearing-out signals. Above the regular

reporting signals are mounted a sot of polarized

ringers with gongs, for the emergency or wagon-

call signal; each set of bells is provided with a small

numbered indicator which corresponds in number

with the station with which it is connected, and in-

dicates which bell was rung.

The board is equipped with a complete operators

telephone and is also provided with a portable desk

telephone, which may be connected as .1 duplicate

of the regular operator's set. ll also has a sufficient

number of connecting cords and plugs, so thai any

line may be connected with another, and connection

made between the patrol boxes, the offices and the

public-exchange subscribers.

Immediately in front of the plugs, on the plug

the emis ion •' sound from the bell; these bells will

ring only when the door is closed, being ci

by a spnnc. key when the door is open. I be

bell is tor calling the officers instantly to tit

,1 am time from the central office. The recall bells

on al,y of the boxes can be rung separately, or all

in the entire, district may be rung sirnultani

Immediately under the wagon-call general;

mounted a long distance transmitter, with a mouth-

ing through the inner

The receiver book is a special platinum-o

gravity switch, cutting out of the circuil the entire

box excepting the recall bell, when the receiver is

on the boob. The emergency-call generator .is pro-

vi.Ud with an automatic shunt, and cms ./self in

when operated. The receiver is a strongly built.

reported a steady growth in -.1:.

in store for the republ

which the company cannot f

ready much is being done in pi

xpenditurc is nee

for this purpose.
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and apparatus for exchange and long



342 WESTERN ELECTRICIAN November 23, 1901

Direct versus Alternating Current for

Railway Operation in London.

{Continued from page 339]

to do, as there is thus no means of adapting it to

circumstances.
Upon being asked to sum up the points which

ought to be borne in mind in this problem Mr. Swin-

burne mentioned as first the question of safety.

The next, he said, was to some extent bound up

with it—viz., a certainty of continuous service.

When a new electric thing was started the public

might perhaps stand one breakdown, but no more,

and "when anything was electric, and something

went wrong, there was always a tremendous fuss in

the papers. The trains must run as quickly as they

could; thus the system which gave the maximum
acceleration must be chosen. There must also be a

margin of speed, so that lost time can be made up.

A train that cannot exceed a fixed speed was emi-

nently unsuitable. Further, the system adopted must

be one capable of extension to other suburban lines,

for whatever system was put in on the Circle, it was

practically certain to be the system of the future

for suburban and interurban railways. It must be

remembered that the Circle was an accomplished

fact, and the traffic must not be disturbed while the

conversion was taking place. Therefore, he did not

see how overhead conductors were to be erected. In

this respect alone the direct-current system was con-

siderably ahead.

Mr. Yerkes, upon being recalled, and cross-exam-

ined, admitted that he had a considerable interest

in the Metropolitan District company last year, and

that he was increasing it. He then gave an account

of the visit of himself and Messrs. Parshall, Chap-

man and Dawson, his engineers, to Messrs. Ganz's

works at Budapest, but denied that he had ever ex-

pressed to M. Blathy, that company's engineer, com-

plete satisfaction of all he had seen. On the con-

trarv, his visit had made him more determined than

ever not to have anything to do with the system,

which was merely an arrangement, he said. There

was no such thing as a Ganz "system." After the

Budapest visit he sent his engineers on to Lecco, and

to Brown, Boveri's works, but their report only in-

creased his confidence in the fact that the system

would not do what he wanted.

Mr. Swinburne was recalled and re-examined by

Mr. Moulton on the details of the engineers' report

on the tenders submitted to the associated com-
panies. It was evident, he said, that the British

Thomson-Houston company and Ganz & Co. were

tendering for completely different things; a fact

which had been overlooked in the report.

He said that the Ganz trolley is supported by two

arms holding it up with springs, and he understood

there is a compressed-air arrangement, so that if the

train lost its compressed air from any reason the

trolley rollers would leave the wires. They are de-

pendent on the Westinghouse air brakes for their

supply of compressed air. If the air leaks off slowly,

the trolley would gradually recede from the con-

ductor and form arcs. Another thing is, that, if

the train is going at full speed and the air gets out,

through the electric circuit being broken, the electric

brakes cannot be put on, although this is not a likely

thing to occur.

Mr. Swinburne, still under cross-examination by

Mr. Moulton on the following day, said that by using

the Ganz system the proportion of current connected

up to the line would be 500 to 300, even assuming

both systems were at the 3,000 volts. For 500 volts

the proportion was the same. A copper return

would probably have to be used in addition to the

rails. In the direct-current system, if overhead, only

one wire would be necessary. There would not be

the difficulty of having to reverse the motors, nor

the trouble at points and crossings, so one may
say that it would be very much better to

keep to the direct current and low voltage.

In further cross-examination, he said the auto-

matic system of block signaling could be more easily

worked in conjunction with a direct-current system,

r as he could see, high tension was not an

advantage of the alternating system at all. It was
an inevitable difficulty. There was great difficulty,

if not impossibility, in arranging circuits upon a

3,000-volt system on the ground with crossings, and

. and' the difficulty was lessened considerably

by putting them overhead. This was the only way
of making high pressure at all tolerable, and they

r.ow putting it forward as an advantage.

Mr. Swinburne said there was no difficulty in

making high-pressure direct-current motors, but for

-.al working, engineers adhered to 500 or 600

The permissible air gap was very small in

alternating-current motors, and if there was a large

the exciting current became greater. As to

the relative efficiency of the two types of motors,

he opinion that all accelerating and coast-

ing could be accomplished within the efficient limits

-:ct-current motors, a fact which did not apply

to alternating-cur- inasmuch as the latter

was not of such a flexible nature. The direct-cur-

the use of accumulators

in the gene- ich was an advanfc

helping at the tinv ; d, and, as traction

remely, this be taken into

ng in generating plant.

Chapman, one of Mr.
cal engineer

witness

-rict company. Mr. Chapma-
examined I

' ilton. He said that among

other lines he had superintended the construction
of the Lake Street elevated railroad, Chicago, which
was 14 miles of single track; the Northwestern ele-

vated railway, Chicago, 22 miles of single track;
the Chicago Consolidated Traction company's lines,

180 miles ; and converted to electric traction the
lines of the Northwest Chicago Street Railway com-
pany. The traffic on the Chicago electric lines was
about 200,000,000 passengers yearly. Over the ele-

vated systems the number of trams was 61 per hour,
and on the tramway service they ran on a three-

quarter-minute headway. On these lines he consid-
ered he had met practically all the difficulties possible
in direct-current traction. In no instance in Chi-
cago were sub-stations used, as they generated at

550 volts direct. He had had nothing whatever to

do with the tenders sent in for the Inner Circle, and,
in fact, had no interest in any system. He was sat-

isfied that without any electrical risks the Inner
Circle line could be worked on the continuous-current
system. After an examination of the tenders of Ganz
& Co. and the British Thomson-Houston company,
he was of the opinion that the latter was for a higher
class plant than the proposition covered by the speci-

fication and was a little liberal, as to the power-
house equipment. On the contrary, he was satisfied

that the Ganz tender was not for a first-class plant.

Taking the question of the exciters, in the Thomson-
Houston tender, the exciters on the generators which
(maintained the station balance could work any one
of the 2,500-kilowatt generating sets, as they would
all be connected to one common conductor. In the

Ganz proposition they placed an exciter on the end
of the shaft of each generator, so that whenever a

particular set was shut down for any purpose, the

exciter was likewise not available, and he consid-

ered this very bad practice. The difference in the

tenders as regards auxiliary engines was because

Ganz did not propose any machines to run their

coal and ash-conveying gear, etc. He did not know
how they proposed to light the power house and
carry on the small work for which such machines
were necessary. The duplicate system of cables was
proposed by the British Thomson-Houston company,
costing f39,336, running from the power house to the

sub-stations ; Ganz did not, but it was not to be ex-

pected that it would be safe to work such a system for

a minute. In fact, the Ganz tender was for very
much lower grade machinery. He did not know of

a single yard of three-phase traction in America.
Upon being asked to describe what he saw at Son-

drio, he said the overhead-trolley wires were sup-

ported on wooden poles, and these were connected

with a side bar upon which the insulators were hung,

.from the trolley wires, which are much smaller

than would be used on a direct-current system, the

current is collected by means of an immense trolley

weighing 367 pounds, whose cost it would be safe

to estimate at ^40, against £6 for a direct-current

trolley. The expense in maintaining the apparatus

would be in about the same proportion. At all cross-

over roads, and in the yards, this system requires

the constant introduction of long insulating strips,

which are made of wood. Having to stand the ten-

sion of the wire, together with the vibratory action

of it, these wooden strips were always tending to

split. The piece of wood between the two rollers,

which also has to take the strain of the wire, would,

if thoroughly wet and impregnated with soot and
dirt, as it soon must be in the tunnel, cease to be

an insulator. This would certainly stop the traffic

if it did nothing else.

He said the car was lighted from an accumulator.

In order to bring the trolley in contact with the

wires a man takes hold of a hand pump and fills

the cylinders, which compress the springs that

press the rollers up against the wires. After the

trolley is in contact with this wire the current passes

through a 3,000-volt static transformer. This is an-

other device which is on the cars. From the sec-

ondary terminal of that transformer they are then

able to operate three-phase lights at a frequency of

about 15 cycles. They are also able to operate the

electric air compressor which 'charges the brake

cylinders and which, after the first pump by hand,

serves to maintain the trolley in contact -with the

wires.

He said the railways in America are fully as com-

plex as the Inner Circle, and that he was satisfied

tnat he could cope with the problem on the Circle

with direct current for all purposes of the traffic

over that line. With regard to the safety of the

latter system, he said that in the whole of his ex-

perience he had never killed or seriously injured a

man.
He said his company would propose accumulators

for operating the automatic block-signal system, and

would also probably use accumulators to take the

traffic at night, so as to be able to take care of the

high-tension switchboard. With a night service of

any frequency, and without accumulators, it would

be impossible ever to shut down the sub-stations and

mains.
Being asked how much of his experience had ref-

erence to train service at all similar to the Inner

Circle as distinct from tramway service, he replied

that he had handled everything electrical on the

rn and Union Loop routes in Chicago,

which furnish an express service of 61 trains per

and 58 local trains. That is probably a heavier

service than the Circle. The Northwestern line is

. the express trains running on the

inside.

:inuing on Saturday. Mr. Chapman said that

all the power must cme from the trolley line. He
had an absolute statement on one hour's service on

the Chicago elevated railway during which 38.800
ton-miles were operated for less than 60 watts per
ton-mile. This mileage was very similar, within a
few hundreds, to what would be the case on the
Inner Circle, and he could rely on his experience
in connection with the Chicago line for all his cal-
culations. The total distance on this line was a
little over six miles, and the average distance be-
tween stations on the suburban line was 1,646 feet
and 6,584 feet between the stations on the express
line. The only difference between that and the Inner
Circle was in connection with the gradients. There
were no grades exceeding 0.3 per cent. The power
factor for the ordinary direct-current system was
unity, whereas on the Sondrio line it was 0.7, and
the effect of this was that it would be necessary to
make all plant and cable as big as if they were going
to carry a thing four times as large as the load
really was. With regard to the safety device, until
this was tried it would not be worth the manufac-
ture.

Philip Dawson, cross-examined by Mr. Moulton,
said he had visited most of the existing three-phase
traction systems, which were mainly excursion roads,
and many only ran in the summer months, and
were in no way comparable to the service on the
Metropolitan railway. In common with the previous
witnesses, he was perfectly sure that the direct-
current system was adequate for the Circle traffic,

and agreed with Mr. Swinburne that three-phase
motors were very bad from an acceleration point of
view. He then gave precisely the same reason that
Mr. Chapman did why rigid suspension was bad
practice. If this system of suspension were adopted
on such a line, he was certain that the wires would
frequently break, and the repairs would cause seri-
ous interruption to the traffic, because the current
would have to be cut off before anyone could venture
to make a repair.

He maintained that overhead wires like these
ought not to be permitted in a tunnel. From his
experience with trolleys he was very sceptical as
to the practicability of the trolley at Sondrio or
any similar one. The rollers were very thin. The
ordinary trolley wheels wore three-fourths inch away
every 6,000 miles they ran, and these rollers being
very much thinner, would, after a time, form a slid-

ing contact and so affect the trolley wire. He con-
firmed the previous condemnation of water rheostats
for the purpose of traction on such work where
they were subject to great vibration, and was con-
vinced that the proposed method of control, being
practically automatic, did not enable a driver to

have such control over the engine as was the case
in all classes of engine work.
George Estall, engineer to the District Railway

company, was the last witness called by Mr. Moul-
ton. From a maintenance point of view he said

overhead wires of any sort were extremely unde-
sirable, and he always viewed them with great anx-
iety. He showed various diagrams of the lines and
crossings and a section of the tunnel, and doubted
whether there would be sufficient headway for the

wires when the extra height of the new trains was
considered. Further, their lowest platform would
have to be raised some eight inches or nine inches,

and this would result in the top of the trains filling

up the whole of the loading gauge at present rec-

ognized by the Railway Clearing House. They were
now running trains for 20 hours, but contemplated
running the whole 24 hours with electric traction.

[An abstract of the testimony on the alternating-

current side will be given next week.]

Boston Suburban Railway Consolidation.
The Newton Street Railway company, the Newton

and Boston Street Railway company, the Wellesley

and Boston Street Railway company, the Common-
wealth Avenue Street Railway company, and the

Lexington and Boston Street Railway company are

to consolidate under the name of the Boston Sub-

urban Electric Railway company, as soon as the

legal details can be arranged and the Massachusetts

railroad commissioners authorize the consolidation.

The new company will have a capital of $6,000,000,

divided into 50,000 shares each of preferred and

common stock. The promoters of this union of

companies are in harmony with the Boston Elevated

Railway company, and the consolidation will smooth

out many causes of friction. Until the consolidation

plans are completed, the five roads will be operated

by a joint board of trustees.

These roads cover the entire .Boston suburban

district west of the city from Lowell on the north

to Needham on the south and west to Concord.

They connect with the Boston Elevated company's

lines at six points. They have about 7° miles of

track, and the equipment was all new a few years

ago. They have carried over 10,000,000 passengers

during the last year, and it is expected that the

earnings will exceed $500,000 per annum.

President Adams D. Claflin of the Commonwealth

Avenue company was the originator of the consoli-

dation scheme and has been considering it for three

years. He will be president of the new company, and

Frederick H. Lewis of Brooklinc will be treasurer.

The central offices will probably be located at New-

tonville, and a large power station will be built

at Waltham.
With the Boston Elevated company controlling
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the lines in Boston, Cambridge, Everett, Somervillc,

Maiden and Med ford ; the Boston and Northern

company controlling the lines north of Boston; the

Old Colony company controlling the lines south of

Boston, and the new company controlling the lines

10 the west and northwest of Boston, the electric-

railway lines of Eastern Massachusetts seem to be

pretty well centralized. B.

Reliance Direct-current Dynamos and
Motors.

The new direct-current dynamos and motors of

the Reliance Electric company of Milwaukee, Wis.,

are said to embody some excellent construction fea-

tures. Views of one of the machines are given

in Figs. 1 and 2. The frame of this machine is

made of one solid circular piece of cast steel, the

bottom of which is shaped to form the feet. There
are four pole pieces on all the company's type M
machines, and these are made of cast steel, oval

in form, with shoes cast on solid. The shoes are

so shaped as to hold the field coils firmly in place

and at the same time to form the proper air gap.

The pole pieces are accurately fitted to the frame in

a manner to insure the best magnetic contact and
stability.

The 'machines are provided with solid cast-iron

bases, to which the steel frames are bolted, in a man-
ner that admits of easy adjustment to govern the

tension of the belt. The heads are reversible and

made of selected gray-iron casting, fitted to the

frame with a tight machine joint, and held securely

in place with steel tap bolts, screwed into steel lugs

on the frame.
The bearings are made of gun metal of generous

dimensions, with large oil pockets and ring oilers,

thus insuring cool running. The shaft is made of

the best quality of steel and of large diameter,

ground and polished to an accurate gauge at the bear-

ings.

The armature core consists of laminated, double-
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the making of crane motors and motors for ma-
chine driving. Its machine tools arc of high grade

and well adapted f«r the economical production of

machines.

Conduit Railway and Franchise Ques-
tions in Chicago.

\i a meeting of the local transportation committee

of the Chicago City Council on November 13th

agreement was reached that all the street-railway

lines in the city now operating

by cable ought to be replaced by

an underground electric system.

It was also decided (so far as

the committee is concerned)

that within the area bounded by

North avenue, Ashland avenue,

Twenty-second street and the

lake no poles or overhead wires

should be permitted when the

traction franchises are renewed,

and that within such area all

street cars should be operated

by the underground-conduit sys-

tem. This area is considerably

less than that proposed in the

committee's first tentative scheme.

The trend toward municipal own-
ership was indicated by a deci-

sion that all grants should be

for 20 years with the reservation

by the city of the right to pur-

chase the plants at appraised

valuations at any time after 10

years.

Having determined that the

electric conduit system must be

installed in at least the business

district of the city, the committee

is taking steps to ascertain what
natural obstacles will have to be

surmounted and what conditions

contended with in making the

change. By this course the com-
mittee asserts it can nullify the

claims of street-railway compa-
nies that the underground-con-

idluctor system for electric rail-

ways is not feasible in Chicago

or that the cost of installation

would bankrupt the (companies.

At a meeting of the City

Council on November 18th an

order that the committee be al-

lowed $40,000 for expert engi-

neering and legal advice for next
year's work was introduced and referred to the

finance committee.
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C. I. Watertight Floor Outlet Box.

The new floor outlet box manu . the

1 Incandescent Arc Light comps
city and illustrated herewith will do

receive the attention of electrical cng:
tractors and all interested in electrical const-

work. The box is especially adapted in

work for bringing
connections for electric lights, fans, pui!

ics on desks, tables or store com
the floor outlet box was perhaps a weak

FIG. I. RELIANCE DIRECT-CURRENT DYNAMOS AND MO-

TORS.—SIDE VIEW.

annealed "electric" steel disks, thoroughly treated

« iih insulating material and assembled under a

heavy pressure upon a cast-iron spider. These, disks

are separated at intervals with a plate that forms
a series of vertical ducts, through which a constant

flow of air is forced when the armature is in mo-
tion.

The armature coils are all form wound, which
insures uniformity in length and weight. Each coil

is insulated in a thorough manner and subjected to

a break-down test of 2,000 volts, alternating current.

After the coils are inserted in the slots of the arma-
ture disks and before being connected to the com-
mutator, a further test is applied to prove that part

of the construction. Fig. 3 shows a completed arma-
ture.

The field coils are also form wound, and there-

fore are interchangeable. They are slipped over the

pole pieces before bolting them to the frame, and
are easily removed or replaced. The field coils are

well insulated and thoroughly tested and protected

with tape winding and extra "hard varnish, making a

finish that is neat and serviceable.

The commutator of this machine is built up with

great care of pure lake-copper bars and insulated

with the best quality of India mica. The bars are

held securely in place by wedge-shaped steel rings

and ring nuts threaded to the shell. The commu-
tator is constructed under a heavy pressure and
baking process.

An efficient and reliable brass brush holder is

employed. The carbon brushes arc of ample size

and can be moved to any desired position on the

commutator by an ingenious and simple arrangement.

All the material used in the machines is of a

high quality and all parts are thoroughly tested

The company's factory is centrally located in Mil-

waukee and lias good shipping facilities. It is a three-

story and basement brick structure. 100 by 120 feet

in ground dimensions, with an annex for the power

pfant. The company's equipment is complete for

the manufacture of dynamos and motorsfrom five

to 250 horsepower and special attention is paid to

Niagara Falls Cable Tower Burned.

On the afternoon of November 17th a short-circuit

on the aluminum cables that ran from the power
station of the Niagara Falls Hydraulic Power and

G. I. WATERTIGHT FLOOR OUTLET BOX.

point in an interior-wiring installation, being ex-

posed to water and dirt when floors are scrubbed

and swept, and from the nature of its location sub-

jected to hard usage. The G. I. box has been de-

signed to meet these conditions successfully, its in-

ventors being J. H. Goehst and Gilbert Wilkes of

Chicago, practical electrical constructors.

The box is very* strong and substantial, the box
proper being of heavy cast iron and the floor plate

of three-sixteenths-inch brass or iron. It is adjust-

able with respect to the floor level and is thor-

oughly water and dust-proof, being provided

gaskets at the joints and being leaded where screw-

thread connections are made. A standard inter-

changeable socket and plug are used for connections

inside of the box. so that the box is universal and
can be used for any desired service.

The flexible cord comes from the side of the

outlet nozzle where it cannot be stepped on or the

insulation crushed against the corner of the outlet.

The holes arc bushed with hard rubber. When not

FIG. 2. RELIANCE DIRECT-CURRENT DYNAMOS AND MO.

TORS.—END VIEW.

Manufacturing company to the top of the high bank

started 1 fire that attacked the power service of

that company at a vital point. The short-circuit

occurred in the cable tower, a wooden structure

about 10 feet in diameter, and through which many
cables ran. The flames broke out at the bottom and

shot up the tower with great rapidity, givine the

firemen a stubborn fight. The tower was practically

ruined. The fire cut off the current supply of the

lower works of the Pittsburg Reduction company.

the Aeker Process company, the Gorge road and the

incandescent-lighting system of the Buffalo and Ni-

agara Falls Electric Light and Power company.
Manager Lot! of the last-named company started up

a plant he had in reserve, and on Sunday night

supplied light to a portion of the company's in-

candescent patrons. The loss through the fire will

be several thousand dollars, and to this will be added

two or three weeks' delay in making repairs. It is

likely that the new tower will be of steel.

FIG. jt. RELIANCE DIRECT-CURRENT DYNAMOS AND MO-

TORS. -ARMATURE.

in use a brass plug is screwed into the floor plate

instead of the outlet n ; making th<

watertight and flush with the floor. If

not desired, iron or brass tubing can ';

one-half-inch gas-pipi in the floor

plate and ex the under side of a des

The finish of the box is :

:

parts being of hard brass, ground
and the box proper heavil;

enamel lining is applil

if so desired.

The illustration shows the box complete with sin-

gle-outlet nozzle and cord. Double-outlet nozzles
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are also furnished. Advantages claimed for this

box, other than those already mentioned, are its

accessibility, ease and cheapness of installation and

the ifact that it has been approved by the under-

writers.

The dimensions of the box are as follows: 5%
inches diameter across floor plate

; 4% inches di-

ameter lower body casting; height adjustable from
four to five inches ; weight complete with outlet

nozzle, t.^nt pounds. The sides are threaded for

one-half-inch conduit, but can be tapped for a larger

size, if so ordered.

CORRESPONDENCE.

Two New Electrical Buildings in Chi-
cago.

The Western Electric company of Chicago has

been granted a permit to erect a IO-story office and

factory building in connection with its present plant

at 277-2S1 Clinton street. The new building will

be 55 by I 5 I feet i" ground dimensions and will

cost $172,000. It will adjoin the present office

building on the south. The top three floors will

be used for office purposes.

The warehouse building, on Johnson street, Chi-

cago, occupied by the General Electric company for

some time has proved inadequate and the company

is about to erect a new warehouse on the North Side

at 434-38 East Illinois street. It will be a six-story

and basement brick building of mill, semi-fireproof

construction. The company has leased the ground,

65 by 171 feet in size, for 10 years, and the building,

which has been designed by Henry Ives Cobb, the

architect, is to cost $75,000. The new building will

be used by the General Electric company for the

storage of its general electrical merchandise.

Electric Railway between Rochester
and Syracuse.

In view of the fact that many rumors concerning

the proposed connection of Buffalo and Albany,
X. V., a distance of about 300 miles, by electric

railway, have been current for some time, it will

be interesting to know that articles of incorporation

have been issued to the Rochester, Syracuse and
Eastern Railroad company. This company purposes
to operate an electric railway between Syracuse and
Rochester, a distance of about 69 miles. The already

completed lines in the intermediate territory may
possibly be utilized in completing the line. Besides
Syracuse and Rochester many villages in the thickly

populated counties of Onondaga, Cayuga, Wayne,
Ontario and Monroe would be tributary to the line.

The company has an authorized capital stock of

$3,500,000 and the directors are the following-named
gentlemen: Ferdinand W. Roebling of Trenton,
N. J., Clarence W. Seamans of New York city,

Charles A. Lux of Clyde and William Nottingham,
Hendrick S. Holden, Albert K. Hiscock, Willis A.
Holden, Lyman C. Smith, William K. Pierce, Clif-

ford D. Beebe, Albert E. Nettleton and Frank C.

Soule of Svracuse.

Carnegie Polytechnic School.

Andrew Carnegie, who recently returned home
from Europe, has given another $1,000,000 to the
endowment for the proposed polytechnical school

which he is to found in Pittsburg. This makes a

total endowment of $2,000,000. The committee on
plan and scope which was appointed to investigate

the matter says that about $10,000,000 is needed for

the erection of buildings, equipment and endowment.
The city of Pittsburg will doubtless give the site for

the school. The plans proposed provide for a tech-

nical college, a manual-training school and day and
night classes for apprentices. These will afford
young men and women an opportunity to obtain

a thorough training in any trade they may choose.

With the committee on plan and scope of the tech-

nical school, Mr. Carnegie will shortly visit Drexel
Institute in Philadelphia, Pratt Institute in Brook-
lyn, and the Polytechnic at Worcester.

It Was the Cat.

If the newspaper correspondents arc to be be-

lieved, a cat recently caused a deal of trouble to

the International Traction company and the Niagara
r company. Puss climbed a pole on the

Buffalo and Lockport 1 I [offman, a small

Lockport, an'! -:1k the feed
r tail came in contact with

rallel return wire, short-circuiting the current
and resulting in the animal's instant death. The

and did not drop to the

I. This second short-circuit blew a fuse in

':r was

of the trouble could be located and re-

Rep icerning the

and in that

to $22,162.

New York Notes.

New York, November 16.—The unusual stir in

the shares of all the local traction companies yester-

day leads to reports of a great combination of rail-

way interests. The statement was made in one
quarter that a plan had been matured by the Metro-
politan company to enhance the value of its prop-
erty', not by connection with any other traction prop-

erty but by the electrical equipment of the com-
pany's present horse routes and the construction of

the projected line in Elm street. It is also reported

that the enhancement of value may take the form
of an issue of new stock in the neighborhood of

$10,000,000. In reference to the rumors concerning

the consolidation of the Metropolitan and the Brook-
lyn Rapid Transit interests, President Greatsinger,

of the Rapid Transit company, is reported as saying

that there had been no negotiations as far as he knew
looking to such a consolidation.

Resolutions were recently adopted by the New
York Chamber of Commerce, reciting the necessity

for the establishment of an American transpacific

cable, laid and maintained by private enterprise.

It was resolved that the Chamber urge that permis-
sion to land cables be granted to the Commercial
Pacific Cable company under such restrictions as

will protect the interests of the United States.

The cost of the work done in the Rapid Transit
subway last month was $1,249,000. That estimate

was filed with the Rapid Transit commission on
November 14th by Contractor McDonald and the
payment was allowed.

It was announced on November 13th that the
Brooklyn Rapid Transit company would make ex-
tensive additions to its headquarters at Clinton and
Montague streets next spring. The addition and
the ground on which it is to be built will cost about
$150,000.

Work will soon begin in the actual construction
of the new elevated railroad station on the high
curve at One-hun<ired-and-tenth street, between
Eighth and Columbus avenues. This station was
planned soon after the Manhattan company decided
to use electricity as the motive power. It would
have been a great drawback, located in the middle
of a sharp curve, if steam locomotives pulled the

trains. The station will cost about $100,000 and will

be equipped with eight elevators that will take pas-
sengers to the platform level.

At the annual meeting of stockholders -of the

Manhattan Railway company on November 13th,

the report for the year ended September 30th was
submitted. The report is one of the most favorable
ever issued. The net earnings were $5,127,223.26,

as compared with $4,755,422.97 for the previous

year. The surplus for the year amounted to $524,-

091. 11, as against $146,778.58 for the year ended on
September 30, 1900. The passengers carried num-
bered 194,152,316, as against 183,788,851 for the

previous year. The operating percentage was 50.97
per cent., as against 52.21 per cent, for 1900, taxes
excluded. With the taxes this percentage is in-

creased to 59.32 for 1901 and 60.98 for 1900. The
report stated that motor equipments were arriving

in quantity and deliveries of 300 new cars would
commence within two weeks. It is expected by the

company's engineers that the first 8,000-horsepower
engine and dynamo at the new power house will be
put into operation by December 1st and that the
first trains on Second avenue will be run during
that month.

It is reported that all the electric-light and gas
companies of Manhattan and Brooklyn are to be
consolidated. Meetings have been held within the

last week looking to such a consolidation, and it was
said to-day to be near realization. A meeting is

expected to be held within the next few days at

which Messrs. Whitney, Widener, Elkins, Anthony
N. Brady and H. H. Rogers will be present.

The Park Avenue Property Owners' association

has taken up the subject of nuisances connected
with the New York Central tunnel in Park avenue.
The declared objects of the association is to com-
pel the substitution of electricity for steam as the

motive power for the trains passing through the

tunnel. The Board of Health will be asked to

rescind its original order of August 20th and to

draw up one which will force the substitution of

electricity for steam.
The Brooklyn Rapid Transit company has made

application to the state railroad commissioners
asking for permission to close half a dozen stations

on the Kings County elevated railroad. The com-
pany declares that its reason for closing these sta-

tions is to give an express service between Brook-
lyn Bridge and East New York, which, it is as-

serted, will cut down the running time between
- points six minutes. M. L. G.

New England News.
on, November 16.—The Pittsfield Street Rail-

way company has petitioned for permission to ex-

Icnd its Dalton line to Hinsdale, Mass. The com-
pany has also asked for a permit to build a road to

the main entrance of the works of the Stanley
i turing company in Pittsfield,

more than likely that there will be a deter-

mined effort to gel the next stale Legislature to

1 bill allowing the transportation of freight and
.!,r!ric railways. Advocates of the bill

iat if the companies could utilize their tracks

purpose between midnight and 6 a. m., they

could cut the steam-railroad rates in half. Oppo-
nents to the scheme state that if the electric-railway
companies receive this privilege, it will result in
higher freight charges on steam railroads between
points not covered by the electric railways. Should
such a measure be presented for the consideration
of the Legislature, a lively fight may be expected.
The Massachusetts railroad commissioners have

issued an order approving an issue of stock, amount-
ing to $455,000, by the Springfield and Eastern Street
Railway company, formerly the Palmer and Monson
Street Railway company. The proceeds of this stock
will be used in paying and capitalizing floating in-
debtedness and the purchase of real and personal
property.

The Williams Electric Manufacturing company,
organized at Portland, Maine, has filed its certificate
of organization with the Maine secretary of state.
Its capital stock is $500,000, of which nothing is paid
in; its president is Frederick Williams of Medford,
Mass., and its treasurer is John W. Brittan of Wes-
ton, Mass.
To avoid tunneling Newington Mountain, the New

York, New Haven and Hartford Railroad company
is contemplating using electricity for motive power
on the Valley road, between Hartford and Middle-
town, Conn.
A forecast of the annual report of the Massachu-

setts Electric Companies (which controls many of
the electric railways in this section) indicates net
earnings of about $800,000 for the year ending Sep-
tember 30, 1901. This income is derived as follows:
Six per cent, on 61,230 shares of the Boston and
Northern Street Railway company's common stock.

$367,380; and six per cent, on 53.174 shares of Old
Colony Street Railway conlpany's stock, $319,0.44.
The corporation's income also includes interest re-
turns on surplus dividends of the Newport and Fall
River Street Railway company, Hyde Park Electric
Light company, and other controlled companies. The
corporation requires $720,000 to pay preferred-stock
dividends and interest charges. The subsidiary com-
nanies are expending large amounts of money for
betterments and equipment. B.

Canadian Intelligence.

Toronto, November 15.—The Town Council of
Almonte, Ont., has paid $13,000 for the waterpower
belonging to Metcalfe Bros., to run the municipal
electric-light plant.

The village of Beeton, Ont., is about to install

an electric-light plant to cost $7,000.
The searchlights lent by the United States govern-

ment to the city of Toronto during the recent visit

of the Duke of Cornwall and York to that city, were
distinctly seen at Niagara and other places 40 miles
distant. They were operated by the government
experts who came with them, and were placed on
the city-hall clock tower 300 feet above ground.
On and after December 1st smoking will be

strictly prohibited on all of the Montreal Street
Railway company's cars.

General Field of Buffalo and Mr. Blackwell, elec-

trician, of New York, representing the Niagara Falls
Power company on the one side, and Manager Keat-
ing, representing the Toronto Street Railway com-
pany, on the other, who have held a number of
conferences with regard to the transmission of power
from Niagara Falls to Toronto, have prepared a
draft agreement for an electrical supply capable of
running the Toronto street railway's entire system,
which will be submitted shortly to those interested
for final decision. The company has a large grow-
ing traffic which is rapidly increasing.

The Cascade Water, Power and Light company
of Grand Forks, B. C, has decided to build a line

between Cascade and the Phcenix and Summit
camps. It is estimated that it will take 125,000
pounds of wire for its construction.

The Canadian Electric Light company has leased

1,000 horsepower from the Quebec Railway, Light
and Power company, at a price of $15,000. on the
condition that it will not make any installation in

the city of Quebec.
Mr. James Wilson, superintendent of the Cana-

dian Pacific telegraphs, who has charge of preparing
the landings for the Pacific cable, left Victoria,

B. C, a few days ago for Bamfield Creek on the

west coast of Vancouver Island, 104 miles from Vic-
toria, to make arrangements and fix the site for the

landing of the Pacific cable. Wharves will be built

and houses erected to accommodate the staff, which
will consist of about 40 men. The cable repair shop
will not have its headquarters in British Columbia,
as previously arranged, but at the Fiji Islands. En-
gineer Pcake of the firm of Clark, Ford & Taylor,

which is contracting to lay the cable from Alberni
to Australia, says the work will commence in Jan-
uary, and will be in three sections, from Fiji to

Norfolk Islnad, from Norfolk Island to New Zealand,

and from New Zealand to Queensland. The present

line from Nanaimo will connect at Alberni with the

Pacific cable system. H.

From the Buckeye State.

Columbus, Ohio, November 16.—Charles F. Her-
zog of Cincinnati has invented a folding car step

which promises lo become a factor in car building,

There are i" It two steps, according to the plans,

and they will be operated by the motorman, through
:i cog-wheel attachment, controlled by a lever close

;ii hand, Tl"' lower step will be 12 inches from

the ground and the same distance between the others,

making an easy ascent to the car, the floor of which
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is about three feet above the ground. Where tin-

space is clear it is intended that the steps shall re-

main down, but on curves or in narrow places, the

motorman can raise them with ease.

The State Board of Public Works has gran:.-!

A. K. Detwiler the privilege of pulling up
|

and -tringing feed wires from the old street-railway

power house south of Toledo along [he canal i"

that city, the remuneration to be 50 cents a pole per

annum. Mr. Detwiler did not sell the power house

to the Everetl Moore syndicate with the other prop-

erty, and it is his intention to operate it now as a

light plant. Walerpower is obtained from the canal,

1 in. Detwiler asserts that he can furnish

lights for $30 a year where the city is now paying

$yo. The new arrangement promises to create a

little Hurry in the lighting business there.

The Cincinnati and Cleveland Railroad company,

of which Powell Crosley is president, has appealed

its franchise case from the courts of Cincinnati to

the Supreme Court. The incorporation of the com-

pany is in the same form as those of steam railroads,

but the officers assert that they will make an electric

road of.it. The commissioners of Hamilton County

and the authorities of Cincinnati refused to grant

a franchise. Mr. Crosley took the matter to the

Probate Court, and the decision was adverse there.

Then he took it to the Circuit Court, where the

decision of the Probate Court was affirmed. Now
it goes to the Supreme Court for final review, and it

may be the means of settling the other cases.

The village of Madisonville has voted for a bond

issue of $25,000 for the improvement of the water-

works and electric-light plant.

The Western Ohio Traction company is building

a line west from Lima to Celina. It will connect

at Findlay with olher Pomeroy-Mandclbaum lines

and form a through route to Cleveland.

It is stated that the Indiana and Onio Traction

company and the Bryan Air Line have been consoli-

dated, and that it is the intention of the promoters

to build a line from Erie, Pa., to a point 129 miles

west of Indianapolis, making the longest electric

road yet built. J. C. Bonner, J. L. Yost, W. C.

Brewer and other Toledo men are said to be in-

terested.

The Cincinnati Traction company has purchased

a majority of the stock of the Cincinnati Zoological

company, and is now in control of the famous Zoo.

Improvements will be made.

the Ohio Brass company of Mansfield has se-

cured the contract for the overhead equipment for

the Lexington (Ky.) Traction company.

The business men, manufacturers and others hav-

ing interest on the river front and on the "flats" at

Cleveland have petitioned the City Council to give

the Cleveland Electric Railway company a franchise

to construct a line connecting the East and West

Sides of the city, and reaching the Union depot,

Erie depot and the boat landing, as well as the lum-

ber and manufacturing districts along the Cuyahcga

River- „. . • -T-

The Fort Wayne, Dayton and Cincinnati lraction

company reports that terminals have been secured

both at Fort Wayne and Cincinnati, and that work

on the line will be pushed forward as rapidly as

possible from this time on. O. M. C.
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sivcly. The council has ordered the street con
iioner to cut down the wooden poles, and the matter

is likely to be carried into thi

The Indianapolis and Martinsville Rapid 'I;

pita) stuck from S100.000
10 $750,000. 1 he Martinsville council has granted

ny a franchise to enter the city by the

principal street, and the road will 1m- 111 operation

early m the new year.

A school township near Indianapolis has sued to

enjoin the Central Traction company from laying

rails directly in front of its schoolhouscs. It is al-

leged that the car, will endanger the lives of the
pupils and otherwise interrupt the school when in

in and make the properly unfit for school pur-

poses. I'.

Information Trom Indiana.

Indianapolis, November 18.
—"The New Indiana

Electric Belt" is the appropriate name which

has been given to that section of the state

where the development of electric railways has

been most rapid. The first line was built from

Anderson to Alexandria, and was the beginning

of the present great electric-belt system of the

Union Traction company. A line was then con-

structed between Alexandria and Marion, making

a 36-mile interurban line. A line was then built to

Muncie and to Elwood, and finally to Indianapolis,

making a total of 162 miles of electric lines. On
this system an hourly schedule is maintained, besides

two parlor-car trains, which make fast time between

Muncie, Anderson and Indianapolis.

The Union Traction company has contracted tor

an extension from Elwood to Tipton, and thence to

Kokomo. Three more extensions proposed are from

Linwood to Frankton ; from Daleville to Middletown

and from Marion to Converse. From Tipton to

Indianapolis a company believed to be the Union
lraction company, is buying private right-of-way,

and it is expected that construction work will be

begun this year.

The Central Traction company, said to be backed

by the Everett-Moore syndicate of Cleveland, is con-

structing an electric line from Kokomo to Indianap-

olis, by way of Noblesville, and the first 13 miles arc

graded to Atlanta. This company announces its pur-

pose of extending its line from Kokomo to Peru tu

connect with the White River Traction company
now in operation, and thus afford a line to Fort

Wayne, Toledo, Cleveland and Pittsburg by the con-

nections thus afforded.

Two hundred laborers began the construction of

the Muncie, Hartford City and Fort Wayne line

last week. The big power house and barns will be

built at Eaton, and will cost $125,000. The E. P.

Roberts company of Cleveland, Ohio, has been

awarded the contract for erecting the power house.

The Fort Wayne and Southwestern Traction com-
pany has locked horns with the Huntington council.

The company has erected iron poles in a portion of

the streets and wooden poles in some placi

whereas the franchise calls for iron poles exclu-

Northwestern Notations.

Minneapolis, November 16.—The Central Electric

company, which was recently formed in La Crosse,

Wis., lias been granted a franchise for a lighting

system. The company has now secured an entire

block on which to erect its plant. Contracts are let

also for certain machinery, providing for a plant

of 600 horsepower and capable of lighting 0,000

lamps of 16 candle-power.

Ihc council of La Crosse, Wis., has extended the

franchise of the Edison Light and Power company
for 25 years. The franchise involves a two per

cent, gross earnings' tax and regulates the price

of lighting.

The matter of a franchise for the Cleveland cap-

italists is before the cities interested, along the line

of the proposed Des Moines, Colfax and Eastern
Railway company. The Des Moines City Council has
formulated an ordinance which, the projectors of the

new company say, contains a great many features

which are unfair, in that it asks so much more oi

the newcomer than is demanded of the old company.
It demands a two-per-cent.-gross-earnings' tax aria

placing of feed wires in conduits, neither of which
is done by the old company. Then, too, the old

company will claim an exclusive franchise and will

probably put up a vigorous fight. The village of

Altoona has voted a franchise to the new company
and a tax to aid it. The projectors announce that

they will continue the line on to Adel and Panora.
The matter of interurban electric car lines through

Iowa seems to be spreading. A line is now an-

nounced from Davenport to Buffalo, thence to Blue
Grass, and then on to Iowa City. There are al-

ready two lines proposed from Iowa City on to

Cedar Rapids. Oskaloosa, Iowa, is also a center for

another project. The Oskaloosa and Tama Railroad
company has been incorporated to build an electric-

car line from Tama to Oskaloosa and to Buxton,
a distance of 95 miles. Sam Clark of Oskaloosa is

president, and U. C. Blake of Cedar Rapids, secre-

tary of the company. Its capital stock is $100,000.

The projected electric railway to run from Aber-
deen, Wash., to Hoquiam has been awarded a fran-

chise at Hoquiam, and there will be no trouble in

securing one at Aberdeen. Fifty thousand dollars

have been subscribed, and when $100,000 is secured

work is to be started on the line.

Work is progressing rapidly in the construction

of the pole line of the Madison Canyon Electric

Power company from Pony, Mont., to Butte. The
company will work on the new electric power plant

to supplement the one just completed. The Hume
which conveys the water from the river to the power
house is the largest in the country, being 10 by 16

feet inside, 10 miles long, and will cost, completed,

$1,500,000. The machinery now installed is capable

of developing 5,000 horsepower. When completed, it

is said that the plant will have cost in the neighbor-

hood of $5,000,000. It is expected to furnish power
for most of Madison County besides Butte.

The council of Burlington, Iowa, has awarded the

contract to furnish street lighting for five years to

the General Electric company, at $70 per light per

annum.
The Cresco and Southwestern Railway company-

has been incorporated at Cresco, Iowa, to build an
electric line from Cresco soutnwest, probably to

Mason City. It is expected to start a survey shortly.

It is rumored at Lake City. Minn., that the pro-

jected electric line from Decorah, Iowa, to Plain-

view, Minn., will be continued on to either Lake
City or the Twin Cities.

The Seattle Electric company of Seattle, Wash..

has filed a mortgage on its property to secure a

bond issue of $500,000 to the Boston Safe Deposit

and Trust company. The company also contem-
plates extensive improvements and extensions to ils

em. Among the changes contemplated is putting

us wires underground.

J. J. Dunlap has disposed of his electric-light

interests at Buffalo Center, Iowa, to E. G. Boone of

Arkansas.
The council of Minneapolis is considering the

tcr of a municipal electric-lighting plant. St. Paul,

too, will soon be considering the same matter, and it

is suggested that the two cities could save by uniting

in a common plant.

Contracts are let for the erection of the power
house for the electric-light plant at Manson, Iowa,

and it is believed that the new system will be in

operation some time in December.
The first-mortgage bondholders of the Oshkosh

Electric Light and Power company of Oshk -' \\

have had A. E. Thompson appointed receiver for

the company in order to set in a positi -

S 0000, which is necessary to get the plant in shape

10 handle the contract lately taken to ligl
'

I

amount needed.
'Ihc creation of the office

urged by a number of organiz
Imt the council seems to be disincline:

matter.
The franchise granted the V.

ami Lighting company at S;

an interurban line to Grand Rapid
pircd by limitation. The promoter, D. 0,
sought an extension of the franchise, but the :

to put up the required bond before the cxpi-
of the time stated in the ordinance, made it im-
possible to be extended, according to the rulin

the city attorney. A new franchise, similar t

The Black River Falls company of West Suj
iccks a franchise into Duluth, Minn.
cd by members of the Duluth C

to offer the company ad-

for free power for operating the new aerial

over the ship canal, to be constructed this •
The estimated expense of operating the bri'i

:

less than $1,000 a year.

The Light and Water company of LcW
plans to enlarge and extend its plant. The boiler
capacity will be enlarged by spring to 500 t

power, when a new engine of 250 horsepower
be installed, and a new dynamo added.

II. V. Fussell has bought a half interest in the
electric-light plant at Charles C

It is announced that the Twin City Rapid Tr
company has plans in view for improvements to be
made next season which will cost more than any
improvements the company has made "since the
change of the entire system to electric power The
plans include the extension of a number of the more
important lines of both cities, the extension of a line

to Lake Minnetonka, the substitution of the double-
truck cars on all lines and the reduction of time on
the interurban line between St. Paul andMinnea]

R.

Beyond the Rockies.

Salt Lake City, November 15.—A 30-mile electric

tramway will be built from the Ferris-Hagerty mine
to the Encampment smelter, near Grand Encamp-
ment, Wyo., at a cost of $250,000.

The Los Angeles Traction company is having
serious difficulty with the Southern Pacific company-
over crossings and right-of-way for its extended
line to San Pedro.
The Ontario Power company of Ontario, CaL, in

connection with its lighting and power plant, will

operate a street-car system in that city.

Over $300,000 is to be expended by the Consoli-

dated Railway and Power company, according to

plans now under consideration, to equip not only a
power house for the supply of energy to move the cars

of the company, but supply light and power in com-
petition with the Utah Light and Power company.
1 hrough the erection of tne new plant, the Rapid
Transit plant now in use will be abandoned and the

old Salt Lake City plant will also be dismantled,

the waterpower plant at Big Cottonwood Canyon
will be retained. This plant, in connection with the

steam plant that is planned, will, it is said, not only

make the traction company independent of all other

sources of supply, but will make it an important
factor in the distribution oi power and light at S

Lake. A. D. Lundy oi the firm of Sargent ei Lundy.
electrical engineers, Chicago, has completed the pre-

liminary' work of determining what the new plant

shall be. The site given most conside

the new power house is near the J r and
First South street. "It looks as though it will have

to be a steam plant," said Mr. Lundy. "It's a

shame, too, with the wealth of waterpower that is

at hand. Walerpower is no:

suit the requirements of traction us npany
must have all immense power available to met
calls of certain hours oi the day. and ::

days of the year when travel is enorm
Lake." The mimediau

:;re power for ils own use. That
about a 3,000-hor [uipment, and will

something like $300,000. The ques

for sale is a secondary consideration, but oni

going to he overlooked. With the

liable waterpower that ihc company h; -

ai all times, it will be in splendid shape :;

Changes are made.
intract which provides for almost

;. -liars' worth of improvemer
Vngcles on the 4th instant. b<

moth Coal company and the W
Machinery company. The contrac

power electric plant at the Mam
in the Randsburg

ments that will enable the company
electricity on a large

eriy consists erf

the Goler f which the Goler raj

mountains is the south Short

iny has une
which is 12 feet in width.

improvements jus

moth company include the

with B

v mean ch<

Mammoth mills, but will fir
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other operators in that section, besides licdit for

Randsburg, Mojave and Barstow. A. W. C.

PERSONAL.
Robert W. Moore, secretary of the Missouri Elec-

trical Manufacturing company of St. Louis, manu-

facturer and jobber of electrical supplies, was in

Chicago on business early in the week.

James J. Murray of the firm of James J. Murray

& Co., Philadelphia, Pa., manufacturers of lamp

shades and globes, died on November loth. No
change will be made in the firm's business, as it will

be continued under the same management as for-

merly.

Clement C. Smith, well known in the electric-

railway field, particularly in connection with track

construction, has severed his connection with the

Falk company and has organized the Columbia Con-

struction company of Milwaukee, of which he is

president.

The late Z. S. Holbrook of Boston, who was so

prominently connected with the Independent tele-

phone movement, bequeathed a fund to Yale Uni-

versity, the income from which is to be annually

divided into two prizes of $50 and $25 each, to be

awarded for the two best essays- by members of the

Yale Divinity School.

ELECTRIC LIGHTING.

Borden, Ind., is soon to be equipped with an elec-

tric-lighting system.

Dardanelle, Ark., is contemplating the erection of

an electric-lighting plant.

Norwood, Ohio, will issue bonds for the purpose

of enlarging the electric-light plant of the village.

The City Council of Parsons, W. Va., has under

consideration a plan for the issue of electric-light

bonds.

The West Penn Light and Power company has

been incorporated at Allegheny City, Pa., with a

capital of $1,000.

The St. Charles (Mo.) Electric Light and Power
company has been incorporated, with a capital stock

of $30,000, by J. D. Houseman and others.

Muskegon Heights, Mich., has given the Grand
Rapids, Grand Haven and Muskegon Interurban

Railway company a 30-year lighting franchise.

New machinery, including a 300-horsepower en-

gine and a 2,000-light dynamo is being installed by

the East River Electric company of Bluefield, W. Va.

The Bristol Light and Power company and the

Bristol Belt Line and Terminal Railway company
are taking steps toward enlarging their joint plant.

H. N. Lowry of Hitchcock, Texas, has purchased

the plant of the Villisca Electric company of Vil-

lisca, Iowa. Mr. Lowry contemplates the installation

of machinery for power transmission.

Articles of incorporation have been granted to

the Sheldon Electric Light company of Sheldon, 111,

with a capital stock of $10,000. The incorporators

are Horace Gibson, Joseph Nagle and J. W. Wat-
kins.

The City Council of La Crosse, Wis, recently

passed an ordinance granting to the Edison Electric

Light and Power company a 25-year extension of

franchise. The newly incorporated Central Electric

company was granted a 20-ycar franchise.

The Charlestown Gas and Electric Light company
has contracted with the Edison Electric Illuminating

company of Boston for its electricity for lighting

purposes. The Charlestown company will probably

abandon its plant when the contract takes effect.

The new municipal plant in Slater, Mo, of which

R. VV. Bushncll is engineer and electrician, is .now

in operation. It consists of two General Electric

alternators, supplying 1,500 incandescent and 15

arc lamps, the latter being used for street lighting.

engine of 130 horsepower drives the dynamos.

At the recent Jeffries-Ruhlin prize-fight in San
Francisco, Cal, 80 arc lights were placed above the

ring to supply sufficient light for the taking of the

pictures. The lights were protected by
:reen, but the top of the pavilion im-

the ring was open, thereby removing
'jich was experienced in the fights

.rk.

By placing an electric light at every intersection

and an elevated-railroad structure it is

the police authorities of Chicago the

crime Id be reduced nearly 30 per
lice have asked Chief

s influence to compel the eli

under their structure.

ntly insta" city at the

rn "L"
bill for the improvements will be

that it shall pay $5,000
:ng3.

.- corn-

team-heating
•
.-. made by the American District
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Steam company of Lockport, N. Y. A new com-
pound Westinghouse engine, a three-phase gener-
ator from the General Electric company and a 250-
horsepower Stirling boiler are also recent additions
to the plant, which is operated under the direction
of James Hart, engineer and electrician.

ELECTRIC RAILWAYS.
The Amsterdam (N. Y.) street railway is to be

extended to Schenectady.

Sierra Madre, Cal, has raised $6,000 to secure a
branch of the Pasadena electric road.

Workmen are constructing a sub-station for the
Monongahela (Pa.) Street Railway company.

It is reported that Pittsburg capitalists have pur-
chased the El Paso (Texas) Traction company's
lines.

The Saginaw (Mich.) Southern Electric Railway
company proposes to extend its line to Owosso from
Chesaning.

A franchise has been granted for the construction
and operation Of an electric railway through Main
street in Lead City, S. D.

An increase from $100,000 to $300,000 has been
made in the capital stock of the Coal Belt Electric
Railway company of Galesburg, 111.

An electric railway will be built from Western-
port to Lonaconing, Md, a distance of II miles. A
franchise has been granted by the county commis-
sioners.

The present extent of London's electric street rail-

ways is about 15% miles, but additions and extensions
involving about 65 miles are contemplated, and about

45 miles of these are already authorized.

The trouble between the city of Aurora, 111, and
the street-railway company, which arose over the
building of tracks on North Broadway, has been
settled. Concessions were made by both city and
company.

The boilers in the power house of the Oakland,
San Leandro and Haywards division of the Oakland
(Cal.) Transit company at Elmhurst blew up re-

cently. Damage was done to the plant to the extant

of $10,000.

A company has been organized at Troy, N. Y, to

construct an electric railway over the streets on
which the large business houses are situated, and
from the river docks to the railroad yards. It will

do a freight business only.

It is estimated that the gross earnings of the

Union Loop, which was recently purchased by the

Northwestern Elevated Railroad company of Chi-
cago, for the current year will amount to $475,000,

while the net earnings will be $230,650.

A company of local capitalists has secured a fran-

chise to construct an electric railway in Greene
County, Ind, to connect the towns of Bloomfield,

Elliston, Worthington, Switz City, Lyons, Linton,

Jasonville, Midland and perhaps others.

The Newcastle-Pendleton Electric Street Railway
company has been organized at Newcastle, Ind,
with R. H. Cooper as president. A line is proposed to

run through Newcastle, Cadiz, Markleville and Pen-
dleton and will have a total length of 21 miles.

Articles of incorporation have been issued to the

Del Monte (Cal.), Monterey and Pacific Grove Elec-

tric Railway company. The company will operate

within the corporate limits of the cities of Monterey
and Pacific Grove, and in the county of Monterey.

The Murphysboro and Carbondale Electric Rail-

road company has been incorporated at East St.

Louis, III, with a capital stock of $50,000. W. S.

Forman of East St. Louis, 111, and William Jens of

St. Louis, Mo, and others are the incorporators

The Oklahoma and Indian Territory Electric Rail-

road company has been incorporated at Oklahoma,
with a capital of $1,000,000, with the avowed object

of operating an electric line between South Mc-
Alester, I. T, and Lawton, Okla, a distance of 175^

miles.

Articles of incorporation have been filed for the

Lafayette and Indianapolis Rapid Railway company
at Indianapolis, Ind. The capital stock is $250,000.

A power house, costing $100,000, may be built at

Lafayette. The work of construction will be begun

at once, it is said.

Arrangements have been completed by the Phila-

delphia company of Pittsburg, Pa, to increase its

bonded indebtedness to $22,000,000 and the capital

stock to $36,000,000. Negotiations are said to be

pending for the absorption of the Suburban Rapid
Transit company and other smaller interests.

I he Quincy OH.) and Southwestern Railway com-
pany has been incorporated, with a capital stock of

$5,000, to build, operate and maintain electric rail-

and electric power and lighting plants; also

telephone lines along its railways. James E. Adams,
Highland and others are the incorporators.

nd Indiana Air Line Railway com-
pany hi zed for the purpose, it is said.

nstructing an electric line between Chicago and
vaka, Ind. It is asserted that the road has

and that all rights-of-way privileges
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have been secured. If built the line will pass through
St. Joseph, Laporte, Lake and Porter counties and
will connect with South Bend, Michigan City, New
Carlisle and smaller towns. The new company is

capitalized at $1,500,000.

Warren E. Lovell of Newton, Mass, owns 210
of the 320 shares of stock of the Berwick Street
Railroad company, which has filed its articles of
association with the Maine railroad commissioners.
The company will build a railroad between Berwick,
Maine, and Lebanon, N. H, a distance of about
eight miles.

Wallace D. Lovell, the New Hampshire electric-
railway magnate, offers to furnish $800,000 of the
$1,000,000 needed for the building of an electric rail-
way between Dover and Concord, N. H, provided
the citizens of those and intermediate places will fur-
nish the remainder. Mr. Lovell obtained a charter
for this line from the last Legislature.

A report to the effect that John D. Rockefeller and
others interested in traction companies have prac-
tically secured control of the Paris Compagnie Gen-
erale de Traction, which owns a number of lines
entering Paris, was recently made in the European
edition of the New York Herald. The president of
the traction company professes to know nothing of
this report, however.

It is reported that C. K. G Billings of Chicago,
who owns the Memphis (Tenn.) street railway, is

negotiating for the purchase of the Nashville (Tenn.)
street railway, recently ordered sold at auction by
the Federal court. The road is 65 miles long, and,
including franchise, is estimated to be worth $7,000,-
000. It is said that if Mr. Billings acquires this

'

property, he will construct branch lines to Mur-
freesboro, Gallatin, Lebanon and Frankiln.

A dispatch from St. Petersburg state? that a
counter offer to that made by Mr. Verner of Pitts-

burg has been made by an existing company of that
city in which the latter offers not only to build the
palace bridge but to construct an underground elec-

tric line under the Nevsky Prospect. It is believed
that if Mr. Verner does not receive the franchise, the
city will "electrify" the street railways itself. The
Westinghouse Electric and Manufacturing company
is said to be figuring on this assumption, and it is

also studying the situation at Moscow.

AUTOMOBILES.
The New England and Massachusetts Automobile

clubs have been consolidated. Charles J. Glidden,
the well-known telephone man, is one of the di-

rectors of the combined organization.

A new corporation has secured control of the
Frank Parmalee bus and transfer interests in Chi-
cago, and it is announced that the new company
may use electric vehicles to convey persons to and
from the depots and hotels.

At the races of the Long Island Auto Club held
over the Coney Island boulevard at New York on
November 16th, three machines showed a speed of
better than a mile a minute. The best time for a
mile was 51 4-5 seconds, made by Henri Fournier,
the French professional chaffeur, in a 40-horse-
power gasoline carriage. A. L. Riker drove his
American electric racing machine a mile in one min-
ute and three seconds.

PUBLICATIONS.
The annual report of the Smithsonian Institution

for 1900 has just been issued from the Government
Printing Office.

A new 86-page catalogue issued by the B. F.

Sturtevant company of Boston, Mass, is descriptive
and illustrative of the Sturtevant steam hot-blast
heating and drying apparatus and dry kilns.

A pamphlet descriptive of Edison dental outfits

has recently been issued by the Edison Manufactur-
ing company of New York city. The booklet treats

of outfits that are run by battery motors or by no
to 120-volt direct-current motors.

A pamphlet addressed to "Mister Exchange Man-
ager" explains 'the merit of the new "solid" tele-

phone receivers manufactured by William
J.

Mur-
doch & Co. of Chelsea, Mass. The firm claims that

this receiver can never change adjustment, that it

is practically unbreakable and that it will always
work well.

The C. W. Hunt company of New York city has
issued an interesting pamphlet which tells how coal

is handled from ship to furnace at the Lincoln
power station of the Boston Elevated Railroad com-
pany. The Hunt standard noiseless gravity-bucket
conveyor system has been installed at this station

and the pamphlet gives a good illustrated descrip-
tion of that portion of the plant.

SOCIETIES AND SCHOOLS.

Lehigh University, South Bethlehem, Pa. , is erect-

ing a stone laboratory, go by 43 feet, to be used in

connection with the- sleam-cnginccring work of the

1 ic in mechanical engineering. Next fall the uni-
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versity will offer a new and extended course in

electrometallurgy—the first of its kind, it is believed,

to be established in this country.

A commission has been appointed by the French

government to inquire into the organization of an

industrial school in the United States for the <^tudy

of Vmencan industrial methods. At a recent meet-

ing the commission unanimously voted in favor of

the creation of the school for the study of metallic

construction and the application of electricity.

The boiler phut of the heating system for the

University of Michigan has recently been remod-
eled, two new 250-horscpower Babcock & Wilcox
boilers and a mechanical-draft equipment being

among the additions. It is announced that the elec-

tric-lighting plant of the university will be doubled

in size immediately, to provide for new buildings

now in course of erection.

The one hundred and fifty-eighth meeting of the

American Institute of Electrical Engineers is an-

nounced for Friday evening, November 22d, to be

held in New York city at 12 West Thirty-first street

and in Chicago at the rooms of the Western Society

of Engineers, Monadnock block. The general sub-

ject announced for the meeting is "Distribution Sys-

tems," with papers by Louis A. Ferguson, Henry G.

Stott, Charles F. Scott, Harold W. Buck, W. S.

Barstow and W. L. R. Emmet.

An interesting feature of the recent International

Engineering Congress at Glasgow was the opening
by Lord Kelvin of the James Watt Engineering Lab-
oratories at Glasgow University. These laboratories

are said to be extensive and very well equipped.

Among recent additions to the teaching staff is Dr.
lames Blacklock Henderson, who has been appointed

to the vacancy in the lectureship on electrical en-

gineering. Dr. Henderson enjoys a high reputation

as a scientist, having worked in the laboratory of
1 ord Kelvin and done research work in electro-

chemistry at the University of Berlin. Another ap-

pointment to the staff is that of W. Guthrie Strong,
a distinguished electrical engineer, as senior demon-
strator.

The International Correspondence Schools of
Scranton, Pa., celebrated their tenth anniversary on
October 16th. The institution began as the Cor-
respondence School of Mines, with one course, but

since has increased its instruction until now it offers

nearly 100 courses. Employment is given to about

2.500 people, and up to the present time 341,500

students have been enrolled. At its start two rooms
were occupied, but now the schools occupy wholly
or in part 18 separate buildings in Scranton and
another large building is now being erected. The
schools have district offices in 16 of the largest cities

in the United States and Canada, and every city or

town of any importance has a sub-district office.

The growth of the schools has been remarkable and
is regarded as one of the greatest educational

achievements of the century.

MISCELLANEOUS.
Four steel trusses for the roof of the power house

that is being erected on the campus of the Uni-
versity of Chicago fell on account of a high wind
on November 15th. One workman was killed and
several injured. The coroner's jury censured the
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university, which is building the power plant by day

labor.

TRADE NEWS.
I I) Siringham, A. J. Dibblcc and others have

incorporated the California Incandescent Lamp com-
pany at San Francisco, Cal., with a capital stock of

$100,000.

The Mundcr Electric company, organized at Saco,

Maine, has filed its certificate of organization with

the Maine secretary of state. It proposes to manu-
facture electrical appliances and supplies. Its cap-

ital stock is $50,000; $300 paid in. Charles F. Mnn-
der of Springfield, Mass., is president and treasurer.

The Citizens' Trust company of Fort Wayne, Ind.,

trustee of the bankrupt Beldcn-Larwill Electric and
Manufacturing company, will sell to the highest bid-

der all the unsold property of the latter company,
consisting of uncollected accounts and some lamps
and attachments, at public auction on November 23d.

For the week ended November 14th the largest

individual item of electrical exports from the port

of New York was 219 packages of electrical ma-
chinery shipped to Liverpool and valued at $29,580.
The next largest was a consignment of 47 packages,
valued at $22,471, to Australia, and the third, 206
packages, valued at $21,300, was bound for London.

In a recently issued circular President Westing-
house of the Westinghouse Electric and Manufactur-
ing company says that the British Westinghouse
Electric and Manufacturing company will shortly

issue £250.000 of preferred shares to provide addi-

tional funds to be used in the completion of the
company's new buildings and the purchase of ma-
chinery. The net earnings of the British company
for a year amounted to £49,070.

Sealed proposals will be received at the office of
the supervising architect, Treasury Department,
Washington, D. C, until 2 p. m., January 7, 1902,

for the installation of a conduit and wiring system
for the United States Postoffice building at Salem,
Ore. Copies of the drawings and specifications may
be obtained at the office of the superintendent of
construction at Salem, Ore., or from James Knox
Taylor, supervising architect of the Treasury' De-
partment, Washington, D. C.

The Iron Age of November 14th says : The
Electromagnetic Brake company of Pittsburg, with
a capital of $5,000, was chartered last week. The
directors are H. H. Westinghouse of Edgewood
and W. W. Card and E. M. Herr of Pittsburg.

The organization of the company, which is a West-
inghouse interest, was decided upon at the last an-
nual meeting of the Westinghouse Air Brake com-
pany, held about six weeks ago. The new company
will manufacture a new electropneumatic brake for

use on street cars. The Westinghouse Air Brake
company has been experimenting with these brakes
for some time, and a year ago a large number of

cars on the Mellon lines were so equipped.

BUSINESS.
Pencils made from Acheson graphite manufac-

tured in the electric furnace are distributed by the

International Acheson Graphite company of Niagara

Falls, N. Y., to demonstrate the val

son graphite for pencil purposes.

John V,. Philadelphia,
ing agent, is in the m-
2,200-volt, dircct-conncc

direct-current, multipolar genei
'.. E. form B, 600-amperc, railway feeder p;

no instruments.

George William Hoffman of Indianapolis,
manufacturer of the United States infallible n

polish paste, says that his business is good and stead-
ily increasing. He is receiving good !•

his branch houses in Chicag
San Francisco and encouraging letters fr

in foreign countries.

The Electric Storage Battery company of Phila-
ta has under construction several

'

1 States government service, two of them be-
ing for Fort Washington, Md., and o:

Hunt at Sheridan Point. Va. These are to be op-
I in connection with the lighting and power
>ns now being erected at these points.

The Liberty Manufacturing company of Pittsburg
and Chicago, which recently succeeded the Chicago
Boiler Cleaner company, is extending
to all quarters of the globe. More than 3.000 clean-
ers of the Chicago type have been sold in America
and the company is about to put on the mat
cleaner which will be an improvement upon the old
style.

The Mica Insulator company of New Yor'
calls attention to the fact that it owns eight United
States, one German and six English patents, covering
micanite and the manufacture of electrical insulators
from mica sheets. It says that its rights under
these patents have been almost universally recog-
nized and acquiesced in by the trade generally, among
others by the General Electric and Westinghouse
companies here and abroad, which have acki
edged the validity of the patents and taken lie

under them. A suit is now being prosecuted I

Mica Insulator company against the Unior
company for infringement of its United - ,

ents.

The American Miniature and Decorative Lamp
company of New York city was the sufferer by a
fire that damaged its branch office. 254 Madison
street, Chicago, on the evening of Novembt:
The company says this will in nowise interfere with
its business here, as all orders can be filled

its main headquarters in New York city. This com-
pany has recently enlarged its factory to keep up
with increasing demands for its product and also
to enable it to turn out more of the new electric
advertising signs that are said to be very
in the East. This sign is for indoor use. in show
windows or in the stores. It is asserted to be one
of the cheapest and most portable advertisinc
ever placed on the market. The company's minia-
ture lamps are the result of long research and study
by H. J. Jaeger, the superintendent and m. a

and have gained popularity by their life, bri

and efficiency. The company employs a large num-
ber of hands and exports its product to mat-
eign points.

ILLUSTRATED ELECTRICAL PATENT RECORD.

686.245. Electrical Resistance. Josef F. Bachmann
and Adolf Vogt, Vienna. Austria-Hungary, as-

signors to the Electric Resistance and Heating
company, Ltd., London, England. Application

filed November 22, 1898.

This device comprises a tubular resistance body of an
artificial-stone compound, composed of conductive and
non-conductive substances and having a screw thread ex-

tending lengthwise thereof Heat radiating ribs are pro-

vided and there is a circuit terminal contact at one end of

the body and a second circuit terminal contact fitting the

screw thread.

686.246. Electrical Resistance. Josef F. Bachmann
aiKl Adolf Vogt, Vienna, Austria-Hungary, as-

signors to the Electric Resistance and Heating
company, Ltd., London, England. Original ap-

plication filed November 22, 1898. Divided and
this application filed December 12, 1899.

An annulus is composed of a mixture of a non-conductive
refractory material and of a conductor of cleclriciiy. The
conductivity of the annulus decreases in a circular direc-

tion from maximum to minimum and an insulation is inter-

posed between the parts of maximum and minimum con-
ductivity. An electric contact arm is arranged to trail over

the face of the resistance. An electric contact is secured
to the resisiance and is arranged to connect the contact

arm electrically with the resistance when the arm is moved
onto the iosulation.

I 86,272. Telephone-switchboard System. Francis

W. Dunbar. Chicago. 111., assignor to the Kel-

logg Switchboard and Supply company, Chicago.

111. Application filed August 17, 1000.

A line having two limbs extends to a central office. A re-

lay is provided with movable contact members in which
the limbs terminate and a signal is iocluded in circuit be-

tween the back contacts of the members. A number of

spring-jacks normally disconnected Trom the line are ar-

ranged at the several sections of a switchboard, the jacks

having their respective talking contacts connected to-

gether and to the front contacts respectively of the relay

members. A local circuit including the coil of the relay

has branch connections which lerminate in additional con-

tacts at each jack, whsreby the signal is disconnected from
the line rnl the jack; are connected with the line when a

connection, is made at any of the jacks.

Issued (United States Patent Office) Xovanbcr 12, igoi.

i,28S. Electrical Steam Boiler. Charles E. Grif-

fing. Hamilton, Ohio. Application filed April

2, 1900.

A heating coil is wound around and electrically insulated
from the boiler shell. Water beads are secured within
the shell at each end thereof and tubes are provided with
perforations connecting the heads in pairs. Additional
water heads are secured adjacent to the first-named water
heads and are formed with separate compartments and
water tubes connect the heads in pairs. Independent supply
pipes lead to the several compartments in each head, and
heating tubes are arranged between but below the last-

named water tubes. An electrical heating coil and con-

ductors are secured within and are electrically insulated
from the lubes.

686,295. Liquid Interrupter for Electric Currents.

John O. Heinze, Jr., Revere M.i^s. Applica-

tion filed April 24, 1901.

A jar contains a conducting solution. A source of elec-

trical energy is provided and there are means in the solu-
tion for closing the electric circuit through it. Insulating
means are provided in the solution surrounding the circuit-

closing means. There are also means for changing the
relative positions of the insulating means and the closing
means and to break the circuit.

686,312. Hanger Board for Series Arc Lamps.
Emil O. Lundin, Boston, Mass. Application
filed June 10. 1901.

A base of insulating material is chambered to contain
the terminals and a co-operating switch. A cover plate is

provided for the chamber and there is a depending Op-
turned lamp-supporting hook on the cover plate. A lock is

mounted on the shank of the hook and is adapted to en-

1: ige the tip thereof, to close the hook.

686,330. Fleet ric Transfer Apparatus, Henry H.
. Jr.. Chicago, II!. Application tiled April

I. IOOI.

A structure having a number of stories has a number of
trolley pleta ceilings. An elevator is provided which has
a trolley plate or equivalent. Coniact devices a'e pro-
vided for completing the circuit between the elevator
trolley plate and BOy Of the trolley-plate ceiling?, and there
arc means forming a return circuit for the current re-

ceived through the trolley-plate ceilings and elevator trol-

ley plate, whereby an electrically driven transfer truck
may be run on or off the elevator by its own power.

(.186.340. Service-meter Apparatus for Telephone
Circuits. Ernest C. Robes. Mcdford. Mas^
signor to the American Bell Telephone company.
Boston, Mass. Application filed April 17. 190*1.

A main circuit connects two sub-stations with a central
station. Switching devices at the central station
vided_ for uniting the main circuit to any other sob-st*tion
circuit. A local circuit is associated with the switching
devices and there is a source of current for the local cir-
cuit. Two service meters represent the sab-stai
speclively, and have actuating elec
in the local circuit. V ; -d w i tn tne s

devices are provided for the selective operattoi of either
service meter, to count or register the calls of the corre-
sponding sub-station.

006,349. Electric Controller. Gordon J. Sc
adelphia. Pa., assignor of one-half l

S. Janney, Philadelphia. Pa. Applic
January 22. 1901.

An elongated contact strip is provided parallel with a
support upon which a scries of contacts

le brush is adapted to coact wit
tans. Tin.- brush comprises bio -
strip. Spriog-*rms extending from I

witn jav -arbon or the like «hich are adapted
to receivB and embrace the c rrovided
for supporting and operating the brash.

;o. Strong-current Pr
and Charles 5

tiled February 4. 1901.

A bridge is located between but is normally oni
tact of a pair of terminal electrodes. An arm detached
from the bridge is aid the bridge agamst
spring pressure between the electro
the same electrically. A catch ca 1

adapted to eni; ] 1 he arm io closed
and an electromagnet is adanted to release the -

-

Emile L. Dessolle. Lcva"oi>- Ferret. F:
Application filed March 6, 1000.

The anodes and car ced in the r
trough containing the electrolyte.

• 5 -orator. Thomas T. Green-
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way, East Adelaide, South Australia. Applica-

tion filed October 12, 1899.

Electromagnets are so arranged above and below a hori-

zontally revolving plate of magnetic material that poles of

one polarity are opposite those of this other polarity and
are located to magnetize the plate by induction at certain

points of its travel. Cleans are provided for fetding
material onto magnetized portions of the plate, and there

is a mechanism for driving the plate, tnereby c<rryiug ore
particles along the magnetic fields and centrifugally dis-

charging non-magnetic particles from the edge of the plats

at magnetic, and magnetic particles at neutral portions of

the plate.

NO. 6S6,4l6.—ALTERNATING-CURRENT TRANSMISSION.

686,416. Alternate-current Transmission. William
M. M order, Westminster, England. Application

filed March 16, 1900.

A distributing system of alternating-current mains or con-
ductors for the transmission of electric energy and one or

more alternat'ng-current generators of light and power cur-

rents are combined with a single choking coil or group of
choking coils arranged in parallel with the mains or con-
ductors at one part thereof and adapted to take a wattless

self-induction current opposite in phase to and as nearly as
may be equal in amount to the wattless capacity or charg-
ing current of the mains or conductors. (See cut.)

(TS5.4I9- Conduit for Electric Wires. Emmett D.

Page, Brooklyn, N. Y... assignor of one-half to

George A. Lutz, New York, N. Y. Application

filed April 2, 1901.

This device is adapted to receive one or more wires or
tbe like and is provided with a cover having transverse
grooves or corrugations to permit the cover to be bent
laterally. Means are provided for holding the cover upon
the conduit.

£86,423. Telephone Cabinet. Edwin W. Smith, St.

Catharines, Canada, assignor of two-thirds to

Edwin Poole and Edward Gander, St. Cath-
arines, Canada. Application filed March 21,

1 901.

A cabinet is adapted to be applied to a telephone trans-

mitter, and consists of a closed hood having a door for ad-
mittingthe head of thespeaker. It is provided in its bot-

tom with a neck aperture and in its rear wall with an
opening arranged to register with the diaphragm of the
transmitter.

1 86,434. Distribution of Electric Currents. Engelbeft
Arnold, Ole S. Bragstad and Jens L. La Cour,
Carlsruhe, German}-. Application filed January
26, 1901.

In a system for the simultaneous transmission and dis-

tribution of alternating electric currents of different fre-

quency, primary sources of energy generating alternating
electric currents, and the circuits therefor, are combined
with other sources of energy generating currents of dif-

ferent frequency frsm those of the primary sources, and
connected to thecircuits of the primary sources in such
manner that pairs of the sources of energy, generating cur-
rents of different frequency, have conductors in common.

C86.443. Rosette for Electric Wiring. James H.
Cramphorn, Medford, Mass., assignor to Charles
Sumner Knowles. New Bedford, and John
Henry Parker, Cliftondale, Mass. Application

filed June 14. 1501.

This device is made up of a base and a boss on that base
separating tbe binding posts of the lamp cords. The boss
has acentral hole for the two lamp cords. A side recess
is provided for tbe knot connecting the ends of the two
lamp cords. There are two side holes through which the
ends of the knot in the lamp cords extend to the binding
posts.

shaft and is adapted to cause the fork to oscillate with tbe
shaft when the oscillations of the shaft are large enough
for the roller to come into contact with the arms of the
fork. A pivoted ratchet with a contact secured thereto is

provided. A tooth carried by the shaft is adapted to en-
gage tbe ratchet with every oscillation of tbe shaft, the
parts being so arranged that when the oscillations of the
shaft fall below a predetermined number the fork is not
moved by the roller and tbe contacts are permitted to

come toge her closing the circuit and giving a new impulse
to the shaft.

686.524. Electric Showcase Fixture. Ernest A. Lowe*
Plainfield, N. J., assignor of one-half to Charles
W. Leveridge, Plainfield, N. J. Application filed

July II, 1901.

A hollow support is attachable to the frame of a show-
case and is adapted to receive electrical conductors and is

provided with a lateral opening through which the con-
ductors may pass. A hollow bracket for supporting an
electric lamp has a base fitted to the support over the
later j) opening and is provided with transverse slots for the
passage of screws into the support for the adjustment
thereon of the hollow bracket.

686.525. Electric Furnace. James H. Morler, Spring-
field, Mass. Application filed June 18, 1900.

This furnace is adapted to fuse a mixture of lime and
carbon to form a carbide. A source of supply is provided
for the material. Two electrodes operate in a fusing
chamber. There are automatic means for supplying the
material to the chamber consisting of a conveyor between
the source and the chamber. Adjustable means are pro-
vided for separating the electrodes and for imparting to

one of them a reciprocatine rotative movement, whereby
the electrode may be freed from the fused material.

686.526. Electric Bell. John J. Mossop, Philadel-
phia, Pa. Application filed February 20, 1901.

A hammer shaft which is arranged to reciprocate bet-
ween two electromagnets is directly connected to one side
of an armature. A circuit-making and breaking spring
contact is connected to the other side of the armature.

"vVjr

NO. 6S5.55S.— PIPE-WELDING APPARATUS.

686,541. Third-rail Safety System for Electric Rail-

roads. Charles Schlechtiger, Nantasket, Mass.,
and Robert Bingham, Philadelphia, Pa. Appli-
cation filed March 19, 1898. Renewed August
29, 1 901.

Main circuil-making and breaking devices are connected
with a main feeder and an insulated section of a third-rail
conductor. A return conductor is provided and there are
magnets for moving the circuit-making and breaking de-
vices in opposite directions.' Each of the magnets is con-
nected with the return conductor and with the main feeder.
Switches are placed in the circuit between each of tbe
magnets and the return conductor, and means are pro-
vided for operating the switches during the progression of
a car or train.

686,551. Electric Furnace. Albert Simon, Bordeaux,
France. Application filed February 27, 1901.

This device is constructed for the electrometallurgical
manufacture of iron, manganese and alloys of these
metals.

686,558. Apparatus for Manufacturing Tubes, Pipes,

closed. Means are provided foroperating the other mem-
ber of the switch to disengage tbe pans.

686,609. Insulating Support for Electric Wires.
Ralph G. Hemingray, Muncie, Ind. Application
filed March 11, 1901.

A central supporting member is removably secured to a
shank. A groove is provided in tbe supporting member
whereby the main wire is attached thereto. An annular
guard is removably attached to tbe shank and surrounds
the supporting member in such away as to shed raiD, mois-
ture, etc., therefrom.

(186,632. Apparatus for Locating Metals, Minerals,
Ores, etc. Augustus F. McClatchey, Chicago,
111., assignor to the Electric Metal Locating com-
pany, Chicago, 111. Application filed December
26, 1900.

The device described is an apparatus for locating metals,
minerals and electrical conducting substances in the
earth. A battery and interrupter are arranged in the
primary of an induction coil. A Wheatstone bridge is ar-
ranged in the secondary of tbe coil, the bridge being pro-
vided with earth connections. A conductor rod is arranged
to form part of the bridging circuit of the bridge. A rota-
table screw having graduations formed or placed on the
peripheral surface thereof, is provided. A resistance con-
ductor is seated in the grooves of the screw and forms tbe
artificial resistance of the bridge. A nut is mounted to en-
gage the threads of the screw and carries a contact which
is arranged to bear upon the resistance conductor. There
are electrical connections between the contact and the
rod, and means for rotating the screw. (See cut.)

686,636. Time Circuit-closer. William Rausch,
Dusseldorf, Germany. Application filed Novem-
ber 1, 1900.

A clock-actuated electric contact mechanism or contact-
breaker comprises an bour-axle with a contact thereon
and contact and elevating pins are concentric to the axle.
A spring is provided for ihe contact, the contact being
shiftable against the action of the spring so as alternately
to ride on the contact. Elevating pins are provided for
making and breaking the circuit.

686.644. Electric Railway. Lyates Woods, New
York, N. Y., assignor to the National Safety
Third Rail company. Application filed Novem- -

ber 3, 1900.

Normally open electromagnetic switches are 'provided
between the feeder and a series of normally dead work or
trolley conductor section, A coil is connected to each of
the sections to actuate one of tbe switches initially.

Normally closed mechanically actuated switches are
in circuit with each of the coils and connect the
same to ground or to the return main. A second coil

is connected to each work or trolley conductor section and
which, after the initially acting coil is cut out, controls the
switch in its own circuit and the switch in the circuit of
the coil connected with the ground or return main. The
switch in the ground circuit is controlled indirectly by the
coil, through the mechanical action of the switch in circuit

with the coil. There are means for forcing the switches
in both circuits to assume their normal conditions when
the coils in both circuits are dead. Each of the normally
open switches is opened and closed by one electrically
controlled device. (See cut.)

686.645. Electric Railway. Lyates Woods, New
York, N. Y., assignor to the National Safety
Third Rail company. Application filed Febru-
ary 1, 1901.

This patent covers an electric railway in which, for

safety, only the working conductor immediately adjacent
to the car is in circuit. This system is similar to the pre-
ceding one.

686,651. Trolley-wire Hanger. George W. Gurten,

Piqua, Ohio, assignor to Augustus G. Kerns,

SO. 6S5,632.—METAL FINDER.

>. Electric Cut-off for Emergencies. James
H. Johnson, Newark, N. J., assignor of one-half

to William R. Weeks, New York, N. Y. Appli-

cation filed April 25, 1901.

The lever switch has the handle movable to and from
th& base at one end of the same. Abed supports the base.
A wedg<; i

;
- provided with means for holding it movably

upon the bed transverse to the handle, and there are
means extended from the wedge for actuating the same in

emergencies.
1 harles ML Shafer, McDonald, Pa.,

"-half to Joseph Voye, Sr., Mc-
D01 • Application filed July 29, 1901.

Thi* i'. an animal-catching device in which the bait-

hook and base inata ot <m electric circuit.

clcphonc Receiver. Walter V. Taylor,
[oltzer -Cabot

company. Boston, Mass. Application
filer: IQOi.

formed in the shell which is adapted to
': diaphrazm and is provided with a series of In-

led with a supporting
[ plate having inclined surfaces adapted to rest

-ponding surfaces in the shell. There arc
\g the magnet when tbe plate is in any de-

rive to the inclined sur

j ' Cauderay, Lausanne,
ication filed September 17,

llatOTT shaft is provided
for actuating the rea>

- -it in conjunction Willi el*r,-

- -n amplitude In the
".ted fork and ha".

a contact : ectired eccentrically to the

NO. 686.561.— BATTERY GAUGE.

etc. Elihu Thomson, Swampscott, Mass. Ap-
plication filed February 15, 1897.

Electrical contacts are provided for passing a beating
electric current through the approximated edges of the

tube and the inserted strip which is adapted to be joined

with the metal of the edges by welding. They are also

adapted to apply pressure to the edges and strip to assist

in consolidating them. (See cut.)

£86,561. Battery Gauge. Charles R. Underhill,

Montclair, N. J., assignor of one-half to the

Varley Duplex Magnet company, Jersey City,

N. J. Application filed February 19, 1901.

A needle or pointer is adapted to move over a graduated
scale. The armature for an electromagnet is flexibly at-

tached to the needle. Means are provided for simultan-
eously moving the needle and putting tension upon the

armature attachment; and a break or retainer coacts with
the means. (See cut.)

£86,583. Electric Cigar-lighting Apparatus. Corne-
lius J. Brosman, Springfield, Mass. Application

filed December 3, 1900.

Contact devices forming the terminals otan electric cir-

cuit are arranged a short distance from the burner and are
so disposed that their contact creates a spark, thus ignit-

ing tbe burner.

Telephone Apparatus. Edgar W. Hazazer,
•. York, N. Y. Application filed January 30,

1900.

A contact is provided to which the calling circuit is con-
ecttd. There J« an interlocking switch to one inemb-r oi

which the talking circuit !b connected. Connections arc
made from the other member of tbe switch to both the

lalkins and cat line circuiti. Meant are provided tol

operating the laii-named member so at to close both tbe
calling and talking circuits and to cause the two parts of

the switch to interlock so that the talking circuit in held

NO. 686,644.— SECTIONAL THIPD-RAIL FAILWAY.

Piqua, Ohio. Application filed March 21, 1901.

A supporting framework upon which the conducting
wire is adapted to rest has an upwardly projecting inter-
iorly screw-threaded part. A joint grip is provided with
a shank extending upwardly into tbe internally threaded
opening. An insulating plug has its lower end screw-
threaded to engage the screw threads on the hanger sup-
port and is adapted to rest in engagement with the joint
grip, the joint grip being provided on its lower edge with
gripping teeth, and there are means for guiding the joint

grip vertically.

686,668. Engine Stop Mechanism. James H. Cary,
Providence, R. I., assignor to the Cary Universal
Engine Stop company. Application filed March
5, 1901.

An electric circuit contains a magneto-electric or
dynamo-electric generator or battery with a resistance
coil at tbe end of the circuit. Keys or other switching
means arc normally open in the circuit intermeddle the
battery or generator and the resistance. A relay is pro-
vided for operating an alarm bell on a local circuit. A
speed-limiting attachment of an independent governor in

operative connection with a motor or engine is combined
with a contact rod projecting from the governor, a pivoted
lever adjacent thereto and a contact lever. The latter act-
ing as a gravity drop normally engages the pivoted lever.

Contact points on the main line circuit between which the

contact lever falls when disengaged from the pivoted lover

close the circuit.

£86,679. Process of Making Storage-battery Elec-

trodes. Leonard Paget, New York, N. Y.. as-

signor of one-half to Charles Coster, New York,
N." Y. Application filed September 8, 1899.

The process of making * plate or other element whi-:h is

adapted to bo formed into a stor ige-battery electrode
consists in mixing oxide of toad, sulphate of load and zinc,

moistening the mixed m iterials and pressing them to-

gether, and dissolving out the resulting sulphate of zinc.
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Thunderstorm Indicator and Recorder.

By Rev. F. L. Odenbach, S. J.

Maxwell was Ihc firsl to put forth the theory of

electromagnetic radiation; Hertz proved the theory

and investigated the laws, while lurner, Lodge and
Marconi developed the "coherer"—an instrument de-

signed to detect the electromagnetic waves. As in

all cases of new discoveries, master minds soon set

to work, with the object of turning this strange,

new force to practical use. The result was the in-

vention of wireless telegraphy. The fact that all

disruptive discharges send out these waves naturally

led meteorologists to hope that the new discovery

might be of some practical use in the study of elec-

trical storms, and, consequently, they too have made
their applications.

Jn 1898 Ducretet, the well-known instrument

maker of Paris, reported to the Academy that elec-

discharges from distant thunderstorms had heen

recorded on a wireless-

jraphy plant at his
works. In 1900 Boggio Lera

of Catania, Sicily, con-

structed and experimented

with an instrument for the

purpose of detecting electric

storms at a distance. Of
the exact nature of this in-

strument we have no other

knowledge than that it is

on the general plan of a

.Marconi receiver. During
the course of the present

year Rev. P. J. Schreiber,

S. J., assistant at Kalocsa

Observatory, installed an

instrument for the same
purpose. This consists of

a galvanometer, a coherer,

recording magnet and clock.

While this article has been

in' preparation the Scien-

tific American reports of

another by Professor Lan-

cetta of Sicily.

In this country the only

experiments to my knowl-

edge are those undertaken

at the observatory of St.

Ignatius College, Cleveland,

Ohio. On seeing the first

working model of a wire-

less-telegraphy instrument,

and its action under the in-

fluence of electromagnetic

waves, I then and there

made up my mind that it

would be an easy matter to

harness lightning, just as

wind, temperature and sun-

shine have been harnessed

and forced to record their doings automatically. As
soon as I could possess myself of a little Chicago

model, I pressed it into the meteorological service, and

with encouraging success from the very start. After

many experiments and changes, I have finally hit

upon an arrangement, which, with extreme simplicity,

combines a very high efficiency and gives very valu-

able results.

The different parts, all told, arc a relay, a sounder,

a coherer, two condensers, a choking coil, two bat-

i of two and four dry cells, a clock with re-

cording cylinder, together with a copper collector

and a wire located on the tower roof. The instru-

ment itself (of the older type, as will be explained

later) is shown in Fig. 1.

The relay is of the ordinary type, but made to

order by Bunnell & Co. of New York, and has 1.000

ohms resistance. It is in the same circuit with the

coherer and a choking coil. Four dry cells , ,, ,1

volts and eight amperes each, furnish the current

for this circuit. The other circuit on tnis relay (the

local circuit) contains the sounder, which is at the

same time the decoherer, a choking coil and a batti rj

of two cells of the same kind used in the other.

Condensers are used 011 both sets of binding-screws.

The whole arrangement is shown in the accompany-
ing diagram I Fig. 2, next p

The wire which conies down from the receiver

on the tower of the college enters the observatory,

after passing through a fuse, and is connected to

the circuit including the relay and decoherer, enter-

ing this circuit between the coherer and the choking

coil. In this circuit we have, therefore, starting

from one of the binding screws of the relay, the

choking coil, the junction of collector wire and cir-

cuit and the battery, bringing us around to the other

binding screw. The condensers arc necessary in

order to prevent the sparking of the lever and pin

contact, as also to counteract the extra current in

the electromagnets of the relay. The choking coils

prevent the diffusion of the waves through the coils

of the magnets, where they will do no good.
In the other circuit we have the combined sounder,

recorder and decoherer, to which the coherer is

firmly fastened. Though the action of the coherer

has been explained to some extent in the Western
Electrician (Vol. xxiv., pages 198-201), it may not

be superfluous to give a short explanation of its

action in connection with this simple piece of ap-

THUNDERSTORM INDICATOR AND RECORDER.— OLDER TYPE OF INSTRUMENT

paratus, which shows its nature to great advantage.

Let us suppose that at some distance there is a vio-

lent discharge of electricity within a storm cloud.

At the same instant at which the vivid light flashes

out into space, the electromagnetic ether waves travel

with it in all directions. Some of them reach the

copper collector on the roof. 150 feet above ground;
the waves spread over this collector, and down the

copper wire to the instrument in the observatory

below. Now. in this instrument, we have a broken
circuit, broken by the coherer.

As is well known, the coherer forms a practically

infinite resistance for a common voltaic current, such

as we have in this circuit. The electromagnetic

waves, however, pass through this obstruction with-

out the least difficulty, and. in so doing, build bridges

for the hill cry current on this circuit. The lever

of the relay is now attracted; the secondary 1

is closed; the sounder give- the signal and 1

a record, and at the same time breaks down the

;cs, the instrument is now ready for the next

discharge.

It seems that the exceedingly high resistance of

the coherer is to he accounted for by the fact that

the filings are covered by a very thin film of oxide

Other material not yet recognized,

which does not conduct the voltaic current, while

the Hertz waves force their way through, and

kind of electrolytic action throw bridges of ions

across the gaps. Over these bridges the pr

current passes and sets the relay in acl

The construction of a serviceable colle

give me much trouble. Such a collector

made on the top of the college tower, th

entirely covered with sheet copper,

same metal (No. 12, B. & S.). soldered to the col-

lector, was brought down to the instrument in the
observatory, after passing through a lightning ar-

rester. It ends in a pliable cord, by which
attached to the coherer. This latter I had firmly

attached to the lever of the sounder, thus disp :

with the extra decoherer required in the Marconi
receiver.

The recording may be done by a pen on a pen
arm, directly attached to the decohering sounder
and projecting over a disk, which revolves on the

hour-hand shaft of a clock, placed face up within

range. The pen is a short piece of glass tube, drawn
to a fine point and filled with aniline ink to which

some glycerine has been

n
added. My instrument, as

it now stands (F : z

of a slightly different form

;

but with the form just de-

scribed I have done all the

work of the season. From
the 1st of June up to date

ember 10th) 32 thun-

derstorms have been re-

corded. These include every-

one which passed

Cleveland, while other -

recorded which never
reached us.

During the whole summer
1 have been experimenting
with duplicate apparatus,

and have made some valu-

able improvements,
of all, I found (testing my
instrument with the spark
of the Toepler-Holtz ma-
chine), that the spark pro-

duced by the secondary
current at the lever contact

of the relay made this un-

reliable, and that a con-

denser did not altogether

obviate the difficulty. I

therefore placed in this

cuit only one small dry" cell

and a relay of low resistance

—50 ohms. In the second-

ary circuit of this rela;.

2 I placed four powerful

cells, the d c co h e r

sounder and. at a d : -

(^ .| j
the spare electromagi

my meteorograph. This has

done away with all trouble

in til.:

The coherer, one of the tube type, and furnished

with the demonstration apparatus, did not give me
full satisfaction, and I therefore ordered a vacuum
tube from an eastern firm, but found it us

After many experiments I succeeded :

one myself, which is new. simple and efficient. I

will call it the "graphite coherer." Its c

is as follows: On a light piece of chcrrj

.

wide, three inches long and one-eighth inch thick. I

placed four small bras. \er each ;

stretched gernian silver or i\nc steel w
to each other, letting them sag some. I

joined to one end of the relay circuit. th<

to the other end. Across the gap. ;. e. from

I wire to the other. I pll

ite long enough tc iver the win
side. Fig. 4 will give the idea. Much <

-

ing has taught me that A. W. F
leads" for artists" pencils (H

perfect results.

gethcr with a l.ooo-olim relay, pr

may he rendered so

impossible to work a push-bu
without getting a record. The lit

may be firmly attached

sounder by means of glue, when
will make it decohere,

graphite stick I have glued

which keep the stick from falling find



350
WESTERN ELECTRICIAN.

I
a.33^-ajgvu^/^kv

November 30, 1901

matics at Canisius College, Buffalo, N. Y., for three

years. He then went to England for four years'

further study, and, on his return, in 1893, was ap-

pointed professor of physics and chemistry in St.

Ignatius College, Cleveland, Ohio, a position he still

holds, together with subsequent assignments as cura-

tor of the museum and director of the meteorological

observatory.

Tommasina, in Italy, is said to be able to fore-

tell the approach of a thunderstorm by his electro-

radiophone, which is a combination of a powdered
carbon coherer and a telephone receiver. However,
this device is quite distinct from Father Odenbach's
apparatus, and the latter also includes a recorder.

—

Ed.

FIG. 2. THUNDERSTORM INDICATOR AND RECORDER.—

that the very best adjustment for the relay is to

have the lever as close to the magnets as possible,

without, however, allowing them to come into con-

tact. The platinum pins should come as near to

each other as possible, and their tips kept bright.

With all this attended to, the spring of the lever

may be kept taut enough to insure prompt action.

During the last two thunderstorms of the season

I had opportunity to compare the action of the old

and new form of instrument, and found the latter

by far superior. The record comes earlier, is more

complete and holds on for a longer time—all signs

that the action of the newer form is the more per-

fect. I therefore expect very important and prac-

tical results. That my hopes are well grounded may

be judged from the results I have obtained with

the less perfect instrument, a summary of which I

give herewith. The first column gives the time of

first record from the distant thunderstorm; the sec-

ond the time at which the storm actually broke over

Cleveland.

DIAGRAMMATIC DETAILS OF OLDER FORM OF INSTRUMENT.

logical observatory at St. Ignatius College, Cleve-

land, Ohio. It is interesting to note that this is the

only meteorological observatory of the Jesuits in

this country, although the order has about 20 in

all, scattered at various points on the globe. The
Cleveland observatory was established in 1895 and

Distribution of Electrical Energy in

Large Cities.'

By Louis A. Ferguson.

Part I.

With the trend of modern times towards con-
solidation of lighting, power and transportation
properties, the system of distribution of electrical

energy, in large cities especially, is daily becoming
a more important question, involving many perplex-
ing problems and considerations. Were one given
the problem of determining the system in an im-
aginary city fully developed in its business and
residential portions, its growth matured and freed

from the pioneering and bad engineering of the
promotion days of electricity, the question would
be a comparatively easy one. But as our only liv-

ing ex-president has said, it is a condition and not

a theory which confronts us.

Nearly every city has granted franchises to many
companies having varying degrees of financial and
engineering ability so that those who are ultimately

Tim
A:

e Storm
rived.

140 p. m.
: 10 p. m
:oo p. m
:oo p. m
:oo a. m
:45 p. m
145 p. m.
:5o p. m
:ob p. m.
130 a. m
:oo p. m
:oo p. m
:oo p. m

From this partial list anyone may see that it will

be an easy matter to warn tugs, fishing boats, yachts

and still smaller craft running out of our river,

lake and seaports, of the advance of thunder-

squalls, so dangerous if unexpected.

Furthermore, it still remains to be seen what effect

the different kinds of lightning will have on the

coherer, and what effect the aurora will have. In

Time of
Record.

June 1 2:45 P- m-

June 2 12:20 a. m.

Junes 4:00 p. m.

June 10 6:00a. m.

Jane II 12:50 a. m.

June 12 11:00 a. in.

Jnly4 9:35a. m.

Julys 535 P- m.

July 15 11:00 a. m.

July 26 2:25 a. m.

August II 2:00 p. m.

Auenstio 1:00 p. m.
August 20 10:00 a. m.

THUNDERSTORM INDICATOR AND RECORDER.—NEWER FORM OF INSTRUMENT.FIG. 3

is now well equipped with instruments. The in-

genuity and skill of the director and his assistants

are shown in the "home-made" parts of some of the

apparatus. In a recent article by James Kenealy

in the Monthly Weather Review we are informed

that Father Odenbach was born at Rochester, N. Y.,

in 1857. He attended a parish school for five years

Relay

n?i.

1000 Ohms.

Recorder.

HVj)

71-, .;

well as

al opening for this youngest pioneer in the

scientific field.

THUNDERSTORM INDICATOR AND RF.CPRDKR.—CONNECTIONS OF NEW INSTRUMENT.

and received two years' instruction at the Rochester

Collegiate Institute, preparatory to a course at the

tcr University. He left the university to

enter Canisius College. Buffalo, N. Y., from which

he was graduated in 1881. At this time he joined

the Jesuits and went to Europe, where he continued

idies in mental philosophy, natural science and

mathematics. After his return he taught mathc-

The Rev. Father F. L. Odenbach, S. J., who wrote

rm indicator

of the

:n Electrician, is the director of the meteoro-

engaged in consolidating the physical properties
usually find it advisable to adapt their engineering
to existing conditions, abandoning as little as possi-
ble of the investment made by those which they
have absorbed. Not only must be considered what
has- been done in the past but also the possible de-
velopment of the future, so that the remodeling
shall not necessarily be that which might appeal
most strongly to the conditions of the moment, but
of the future ; for our investments, let us hope, are
made not only for the present, but for the future.

The developments of the last few years have de-
termined conclusively that the old method of install-

ing a multiplicity of steam-generating stations scat-

tered throughout the city and furnishing electricity

for lighting and power in the surrounding districts

is no longer advisable. We find the more progres-
sive companies abandoning their smaller plants as
generating stations, converting some into sub-sta-

tions and centralizing the generation of electrical

energy in one or two large power stations located
preferably on a water front and having direct com-
munication with two or more railroads bringing
coal from different sections of the country.

There are several instances in Europe, as well as

in America, of lighting and railway companies pro-

viding for their future growth by the erection of

large central power houses of froni 50,000 to 100,-

000 horsepower ultimate capacity. In some cases

these new power houses supplant entirely the older

stations, and in others the older stations arc re-

timed intact, and are used during the peak hours
of the winter months as auxiliary generating sta-

tions. This latter method is usually the more
economical, since it saves a large additional invest-

ment which would have to be made for use during
only a few hours daily in two or three winter

months. Although the cost of generation per kilo-

watt-hour in these old stations will be very high

I. Read before the American Institute of Rlectrical Engineers
at New York and Chicago on November 22, 1001. Mr. Ferguson
i general superintendent of the Chicago Edison and Common-
wealth Electric companies of Chicago.
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as compared with that of the new station, it is still

•
1

1 to use them as auxiliaries to the main station

or sub-station even though they be nor condensing

plan .
1 1 theii outpul being a small percentage

of the total the excess cost of their operating will

, than the interest and depreciation on the

,i,ni required in new station and sub

equipment and transmission lines to supplant

The eh,, ice of a site for the main power h

(water and coal facilities being equal in each case)

will depend upon the combined cost of the land and

the transmission of the total capacity to the sub-

stations with the advantage in favor of the site-

nearest to the point of greatest delivered outpul ;

that is, the preference should be given to that site

where the value of the land forms a larger propor-

tion ,.f the total than docs the cost of the transmis-

sion. The less the cost of the transmission the less

us length, and therefore the less cable and conduit

to maintain. Since the territory to be supplied in

any large city from a central power house for gen-

eral distribution of electricity for all purposes is

so extensive, the adoption of a high-pressure alter-

nating current is necessary for transmission. There

may be cases in which it is possible to obtain a site

sufficiently large for a principal station near enough
1,, the center of greatest load to warrant the use

of double-current generators if direct current forms

tin basis for lighting and power distribution, and

the energy supplied for railway purposes is rela-

tively small. In any new principal station the gen-

erators should be of the same frequency even if it

is advisable owing to local conditions that one or

more be double-current machines. It is always con-

ducive to economy, flexibility of operation and

minimum initial investment that all the generators

I,, mranged for parallel operation. The installation

of both 60 and 25-cycle generators in the same sta-

tion in a large city should be avoided, as the greatest

economy is only possible in a station generating by

one class of apparatus.

The determination of the class of current we
shall generate depends entirely on the class of cur-

rent we distribute. Considering the question for a

large city from the broadest standpoint and judg-

ing by experience with the advantages and limita-

tions of both forms of distribution, I would recom-

mend direct current for the lighting and power

work of the strictly business and city residential

districts, and alternating current for the less closely

built residential districts with their local business

incident thereto, as well as for the actual suburban

territory of the city.

An analysis of the lighting and power output (not

including railways) of Chicago central-station com-

panies where this method of distribution is fol-

lowed, may be interesting. Referring to Fig. 1, it

will be seen that of a total maximum output of

22,500 kilowatts, 23.4 per cent, is by 60-cycle alter-

nating distribution over a territory of approxi-

mately 58 square miles, and 79.5 per cent, is by

direct-current distribution over a territory of only

10 square miles.

The output shown in Fig. 1 as 25-cycle low-ten-

sion distribution is largely generated at present by

direct-current and double-current machines, as the

principal generating station is only three-fifths of a

mile from the largest sub-station. A considerable

portion of this output will probably continue to be

generated by the present low-tension direct-current

and double-current machines even after a large 25-

t
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FIG. I. DISTRIBUTION OF ELECTRICAL ENERGY IN

LARGE CITIES.

cycle alternating station is put in operation : but

this curve is presented to show wh.il portion of the

entire loud would be supplied by 25-cycle alternators

and rotary-converter sub-stations, if an entirely new
system were being constructed, the condition to-

ward which we are developing.
The growth of the business of the company (ex-

cept in the Southern District, where a modern 60-

cycle station operates) is living provided for by
25-cycle rotary sub-stations and all direct-current

generating apparatus will be superseded as it wears
on! or becomes obsolete by 25-cycle rotary sub-
station distribution in one low-tension district. As
the outlying residence districts become more gen-

eral consumers of electricity, they are changed over

to low-tension direct current, and all new develop-

11, 1 Western Di is sup-
plied by in receiving 25-cycle cur-
rent from the main generating station and deliver-
ing 60-cycle current to the distribution lines.

ig, 2 will show how the maximum
load of the low-tension direct-current distribution

provided for last winter. It will be noticed
that the rotary converter output formed a very
small portion of the total, but in this winter's maxi-
mum we expect to turn out about three times the
amount of rotary output, while the direct current

delivered to the distribution mains directly from
the continuous-current generators will show only a

slight increase. The storage-battery discharge will

too per cent, increase. The growth in

the rotary and battery outputs and the practical

standstill in direct-current generating output gives
some conception of how we arc working towards
the idea of 25-cyclc alternating supply from one
large station to a number of combination rotary
and battery sub-stations. To effect a change of this

kind without sacrificing the value and use of our
present investment in direct-current generating sta-

tions will take several years.
In determining what shall be the general system

of distribution, a study of the present conditions
and future possibilities of electrical consumption
must first be made, and the system chosen should
be one that will best suit these conditions. Fig. 3
shows the relative quantities of light and power
consumed monthly by the customers of the two
Chicago companies. These curves represent only
the actual power business for elevators aud small
factory use, and other general power for a large
number of relatively small consumers, and do not
include any street or elevated-railway work what-
ever. It should be remembered, however, that any
system of generating or supply which does not take
into consideration this factor is not comprehensive

A.M. P.M.

FIG. 2. DISTRIBUTION OF ELECTRICAL ENERGY IN

LARGE CITIES.

enough to provide for the future conditions of our
American cities, which will undoubtedly involve the
supplying of electrical energy for lighting, general
power and local transportation work from one or
more large generating plants.

With the percentage of power as high as 30 per
cent, (shown in Fig. 3), even when general power
only is included, the great importance of selecting
a system of generation and distribution, which is

well adapted for power as well as lighting supply.
will be thoroughly appreciated. It is also impor-
tant to note that the power curve shows no month
of the year higher than another, as the light does,
and also that a daily power curve shows practically

a straight line from 8 am. to 6 p. m. every busi-
ness day of the year, while the light load shows a

sharp peak of only from one to two hours' width
every winter day. The importance of the power
business leads us then to adopt the three-wire di-

rect-current system for distribution in the business
and city residential sections known as the Central
District.

The feasibility of applying the direct-current
motor to general power work is much superior to

that of the alternating-current motor, and the
turbing effects on line pressures are less. The
initial cost of the direct-current motors themselves
and their attendant equipment is very much less;

in fact, at the present time the selling prices of
three-phase motors in America arc far in exci

being reasonable. The direct current is also very
much better adapted to electric elevator work than
is alternating current ; at the present lime there is

no alternating-current elevator equipment
could he considered titled for first class high-duty
service, and the progress in development of an
economical alternating-current elevator for any
service is slow, the importance of the elcctrii

vator 10 the central-station company is shown in

Fig- 3 by the diagrammatical representation of out-
puts, There it will be seen that the consumption of

electrical energy by elevators alone is t-'e per
cent, of the total output of the companies. Our
ability to install an economical and successfully
operating elevator equipment is frequently the de-

ciding feature in the question in.

•alion service in ;

tion of a private plant, and wit

enabled in a large percental-
to the owners of large mercantih

her buildings a decide-:

electrical service from the central

for lighting, and gem r:

when compared with the 00
latcd plant using hydraulic elcva

The development of the autom-
tended use in the large cities has rendered -

sary the in ; charging equipmet
venicnt points throughout the c

current the problem of charging is simv
requiring merely an outlet in one's stable or in the
sidewalk or a charging post on the stt

MAVICC MLTCW OUTWJT

CCW^CCTCO tCAO

FIG. 3. DISTRIBUTION OF ELECTRICAL ENERGY IN

LARGE CITIES.

Where only alternating mains are found the instal-

lation of a charging equipment is not only very ex-
pensive in its first cost, requiring transformers,
motor-generator and suitable housing, but also ex-
pensive to operate, requiring a competent attendant
to start and stop the apparatus ; so that the net
revenue to the central-station company will at best
be small, and often times the results of the operation
will represent an actual loss.

[To be continued.]

An Electric Sign on Hinges.
At the new bakery building of the H. H. Kohlsaat

company on Wabash avenue in Chicago a rather
unusual application of the electric sign has been
employed. The building, which has three stories
and a basement, has an artistic front, surmounted
by a colonial clock tower, and a stone sign extends
along the front. As this sign cannot readily be seen
at night, an electric sign with large letters was in-
stalled just above the roof "cornice of the building.
On one side of the tower is the name of the firm
and on the other the words "Wholesale Bakery-" In
the opinion of the management it was thought that
this sign would mar the appearance of the building
when viewed in the daytime, so the individual let-

ters "have been arranged on hinges, thus allowing
them to be dropped back on the roof during the
day and out of sight.

The building has its own power plant, cons:

of a 75-kilowatt, no-volt, direct-current Wi
Electric generator, belted to an Allis-Corliss engine.
Ibis generator supplies about 1.200 incano
lights used about the building, for the sign and for
some ornamental bracket lamps and tower lights

on the front of the building. It also supplies a 10-

horsepower motor for operating the tools in the
machine shop of the bakery. The lighti _

are of simple but rich design and the wiring has
been very carefully and neatly installed. A novel
use is made of electricity in the offices, where
trie locks are employed on several of the

Pension Scheme in Rhode Island.

The pension and insurance plan of the Ui

fraction and Electric company of 1' R. I-

went into clTect November 1st. when live men aged

70 years were retired on pensions. HlCSC men can-

not re-enter the service of the company, but

can accept any other employment aud tl ..-•

tribute to the insurance fund

employes who earn less than $g a week pay an in-

surance premium of 10 cents a week, are ir

for $500, and, upon reaching '

be entitled to an annual pension of $273. 1

"

also entitled to a sickness and accident

$4 a week. Those who earn more than .-'

than $12 a week pay a premium of 1; cci

are insured re entitled

accident be- - a week, am
pension of $382.20 a year. Those

more a week pay a premium
insured - \ will receive a p,

year, and are entitled to a sickni

tit of $? .1 week. The cost of the

premiums, will be met by the company. 1'

come of this scheme will be water,

tcrest by electric-railway people.
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Locating Faults in Underground Dis-

tribution Systems. 1

By Henry G. Stott.

With the rapid and extensive growth of under-

ground cable systems for the distribution of elec-

tricity for light and power purposes a problem of

great practical importance has arisen, namely, to

find a method of quickly and accurately locating a

fault or ground in any part of the system.

With small conductors, such as those used for

telegraph cable, the ordinary Blavier and loop tests

WESTERN ELECTRICIAN.

(c) The "compass method" is, in the writer's

opinion, the only practical and safe means of quickly

and accurately locating a ground in cables larger

than No. 9 B. & S. gauge. This method consists,

briefly, in sending a constant continuous current of

about 10 amperes into the cable through the ground,

the current first passing into an automatic reverser,

which reverses the direction of the current flow

every 10 seconds. A manhole is then opened near

the center of the cable length and a pocket compass

laid on the lead sheathing of the faulty cable and
observed for, say, half a minute. If the ground is

further from the source of reversed current, the
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1

generator. This method of testing live circuits is

only applicable, of course, to those supplying alter-

nating current and having no permanent ground at-

tached.

After using this method of locating faults for four

years, the writer cannot recall any case, in which
the method was properly applied, that required more
than three hours to locate a fault in cables having
a length of from four to six miles. The whole
secret of this rapidity lies in the fact that the first

test at the center of the line eliminates one-half of

the cable from the question. To find a fault in a

duct between manholes in a similar length of cable,

- by any other method known to the writer, may easily

take two days, and as many more may be required

to repair the cuts.

The writer trusts that the above notes may be of

some practical value to the profession, and that

the method recommended will be found as certain

and satisfactory by those who have not as yet used
it as by those who have.

End Elevation of Motor-driven Current Reverser.

LOCATING FAULTS UNDERGROUND DISTRIBUTION SYSTEMS.

with galvanometer, Wheatstone bridge and battery

suffice; but the percentage of error in locating a

fault varies directly with the cross-section of the

conductor or inversely as the resistance. Anyone

familiar with the most refined methods of battery

test will admit that the loop test is the best of all,

as it eliminates the worst variable, namely, the fault

resistance. Even under the best conditions, the loop

test has an element of uncertainty in the variation

of the zero on the galvanometer due to earth cur-

rents getting into the cable through the fault, in a

city the source of this error becomes of greater

importance than in submarine cables, owing to the

leakage of street-railroad currents through the earth

from the rails. As a matter of fact, it is frequently

impossible to use a sensitive galvanometer on any

test involving the use of the earth as a part of the

circuit. . . ,

Loop tests carried out with the comparatively large

current of 10 amperes, using millivoltmeters instead

of reflecting galvanometer* in the hope that the stray

currents would thus become such a small percentage

of the test current that the errors due to the pres-

ence of the former would be practically eliminated,

also failed entirelv, and the conclusion was re-

luctantly reached that the galvanometer and battery

must be abandoned whenever the resistance to be

determined was less than 0.25 ohm.

The distance between manholes is evidently the

practical degree of accuracy essential to any suc-

cessful method. This will average about 350 feet.

Assuming that 0.25 ohm is the limit of accuracy

obtainable under these conditions, in the loop test

compass needle will swing around approximately
180° upon every reversal at the end of each 10

seconds' interval. The manhole is immediately

closed and another opened, say a mile further away
from the source of test current, and if no motion of

the compass needle occurs, then the fault has been

passed and another manhole is opened between the

two first positions, and so on, until the fault is

finally located in a section between two manholes.

It will be observed that by this method (first) the

cable is not cut, thus causing no delay or expense in

rejointing; (second) the number of manholes opened

is a minimum, and the time spent in each is only

ahout one minute; (third) the amount of current

Gas Engines in European Electrical

Plants.

The use of gas engines for driving electrical gen-

erators has received its greatest encouragement, per-

haps, in Germany and Switzerland. Some plants

have been designed and installed there which depend
upon ordinary illuminating gas for their fuel, while
recently there has been a decided movement toward
the development of blast-furnace gas plants. A plant

of the first type is the central station at Basel, Switz-

erland. The gas engines in this station were sup-

plied by the Gasmotorenfabrik Deutz, and are sup-

plied with fuel from the city gas mains. The dy-

namos are directly connected to the engines, as may
be seen in the view of the station given in Fig. 1.

In the accompanying table are given the results

obtained from the operation of this gas-engine plant

during the first three months of 1900. The table

gives data for illuminating and producer gas and

also shows the water and oil consumption. 'Al-

though these result are favorable, it is said that they

have been improved upon in succeeding months.

Illuminating Gas. Producer Gas.

Total
Current
Output in

Kiiowati-
bours.

Water Consump-
tion for Gas-engine

Units.

Month. Current
Output
in Kilo-
Wdlt-
hours.

Gas Consumption.
Current
Outt ut in

Kilowatt-
hours.

Coke Consumption.
Oil Consumption.

Totnl in

Cubic
Meters.

Per Kilo-
watt-hour
in Cubic
Meiers.

Total in

Kilo-
grams.

Per Kilo-
watt-hour
in Kilo-
grams.

Total in

Cubic
Meters.

Per Kilo-
watt-hour
in Litres.

Total in

Kilo-
grams.

Per Kilo-
wait-hour
iu Grams.

3,213
416

3.745

457

1. 16
1. 10

3^.739
29,908
26,622

57'76o

43.350
34,240

i-57
1-45
1.28

39.952
30,424
26,622

3.582
2,284

1,425

90

75
53

347
200
136

8.7

5-1

used is so small that no arcing or burning occurs

and no explosions.
Figs. 1, 2 and 3 show side and end elevations and a

diagram of connections of one form of reverser used

by the Manhattan Railway company, consisting of

a one-fourth-horsepower, three-phase induction mo-
tor, geared to a two-part commutator, which revolves

in oil in order to insure the quick reversal of current

without danger of arcing across between segments.

An ordinary constant continuous-current arc-light

machine is the most convenient source of current for

this test, as it will supply a constant current through-

out a wide range of voltage, thus automatically ad-

justing itself to the varying fault resistance. Should

an arc-light machine not be at hand, 500-volt current

can be used through a resistance and reverser.

In an electric-railway plant at Zurich-Seebach,

where two single-cylinder, 100-horsepower
|

gas en-

gines directly connected to generators are installed,

some interesting results have been noted. With an

efficiency of the generators of 92 per cent., the en-

gines consumed 0.835 kilogram of coal, maximum,
per effective horsepower and 0.5 kilogram, minimum,
or an average of 0.65 kilogram. After a ' run of

several months' duration an average consumption

of 0.9 kilogram of anthracite coal per kilowatt-hour

was established at full load. The average fuel con-

sumption for the year was 0.95 kilowatt-hour per

kilogram (2.2 pounds) of fuel, or approximately 1.05

kilograms (2.31 pounds) per kilowatt-hour.

A plant considerably larger than
_
the one above

referred to is in course of construction at Minister,

FIG.. 3. LOCATING FAULTS IN UNDERGROUND DISTRIBU-

TION SYSTEMS.— DIAGRAM OF CONNECTIONS OF

CURRENT REVERSER.

this means that the method is not applicable to any

conductor larger than No. 9 B. & S. gauge, and

therefore of no practical value for lighting and

power purposes.
.

Resistance measurements having been eliminated

as a possible means of solution, there remain three

others, which may be called:

(a) The cut-and-try method.

<b) The smoke method.

(c) The compass method.
The "cut-and-try method" is too well known

and too bad to merit much description, as it simply

means cutting the cable into as many sections as

necessary until the fault is finally located in a length

between manholes. This is a slow, expensive and

unscientific method, and should only be used as a

A three-conductor high-tension cable

joint costs from $5 to $10, and a jointer and helper

cannot make more than two per day, so that if the

cable is five or six miles long, it may easily take

four or five [et the cable in service after

removal of a fault.
•- method" is also crude, and sim-

-rent of sufficient mag-
he cable through the fault, to cause the

out volumes of smoke,

eh the location of the burnt section

pening up the ma;
• results than

in the cable.

iblc in other cables,

the fault be in or near a manh<
length of the

1 xplosions
resent in all

Electrical Engineer*
at >«'- u. »el .-3, 1901.

FIG. I. GAS ENGINES IN EUROPEAN ELECTRICAL PLANTS. -CENTRAL STATION AT BASEL, SWITZERLAND, USING CITY GAS

Prussia. This station will contain four aoo-horsc-

power and two 400-horsepowcr gas engines.
Before putting on the reversed, current it is ad-

visable to break down the fault resistance by the

n'oii of a high-potential testing transformer

e cable for a few second
method of tesl is especially useful in any

rk of cables, such as 2,200-volt, single, two
or three-phase mains and feeders, as the test cur-

rent can be run on the network, without shutting

down the supply service or interfering with it in

any way, by Simply Sending the 10-amperc revrr <-d

current through a reactive coil (or the primary of

a transformer; before entering the grounded main.

This is merely done to protect the arc-light gener

ator in case another ground should develop, and

thus cause a short-circuit on the alternating-current

Late improvements of importance on these gas

engines include the possibility of increasing the speed

15 per cent., through an attachment on the rcgu

lator which is useful in charging storage battene .

and the close regulation of the engine so that by

dci rea e or increase in the load of 50 per cent, from

tin normal load a fluctuation of only three per cent,

in the number of revolutions takes place.

In the plant at Clausfchal-Zellcrfeld, where two

70-horsepOWer gis dynamos arc installed, the total

. nergy delivered in one year was 831,885 kilowatt-

hours, at a coal consumption of 116,611 kilograms,

or an average of 707 watt-hours per kilogram of
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coal. The coal was a mixture, in cn,ual propor-
tions, of German anthracite and "Huetten
Formerly the gas of the blast furnaces w.i

muted to escape unused, but during the last two
decades attempts have been made to utilize it for

the heating of the blast or in furnaces under boilers.

in replace these laborious methods experiments were
made in England, Germany and Belgium to use the

blast-furnace gas in an internal-combustion engine,

which would have a much higher thermal efficiency

than the steam engine. Professor Riedler wrote in

[899 that a revolution in blast-furnace installa-

tion was beginning, which was to react on all in-

stallations in which steam power could be replaced

by another power more economical.
The amount of blast-furnace gas consumed under

steam boilers and producing a horsepower-hour
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il the dust they contain in a natural way.
after leaving the blast furnace, traverse first

dry cleaners, consisting of vertical sheel

with a longitudinal central division plate, in

which the gases pass up one side of the partition

and down the other; upon leaving these tubes the
pass on into long conduits, provided with dust
and then pass through sawdust screens into

ms reservoir. The dust carried by the gases
after leaving the dry cleaners is five grammes per
cubic meter, and is lowered by the conduits to from
0.6 to 1.6 grammes. After leaving the sawdust
screens, the gases contain only a few thousandths of
a gramme. Tin- writer carried in the gases was dc-
tcrmincd to amount to 13% grammes before entering
the sawdust screens and 5% grammes after leaving
them. The continuous-current dynamos are c

tiojis, the problem of utilizing the bl;

for commercial purposes is in ;

Indiana Electric Railways.
According to the report of the Indian.-:

: commissioners, now in tl

printer, Indiana has 484 mile-, of improved .

of-way of street, urban, suburban and
railroads, valued 1

dition, there arc n mi

valued at ?37,300, and 10 mi;.

at $48,120. The rolling stock is valued at >;:
and improvements on right-of-way at $..7: 830. The
total valuation of roads now in ;.

wing is a tabulated
statement

:

FIG. 2. GAS ENGINES IN EUROPEAN ELECTRICAL PLANTS.—TYPICAL BLA iANCE GAS-ENGINE PLANT.

varies from 10 to 12 cubic meters, while a gas en-
gine requires only three cubic meters to produce the

same power. A blast furnace produces about 4,630 cu-
bic meters of gas per ton of iron ore, which amounts
to 4,170 cubic meters, after deduction of the usual
loss of 10 per cent, of gas. Part of this has to be used
for heating the blast, possibly 31.17 per cent., leaving

for power purposes 2,870 cubic meters. The pumps
and blowers require six horsepower per ton per 24
hours. If these are operated by steam engines they
require 6 X I2-6 X24 = 1,820 cubic meters of gas
under the boilers, leaving 1,050 cubic meters for the

gas engines, which is —^5 = 12.5 horsepower
3 5 X 24

(assuming 3.5 cubic meters per horsepower-hour).
If, however, all the gas is utilized in gas engines, the

2,870 cubic meters corresponds to an output of

7° = 34.16 horsepower. From this should be
3-5X24
deducted the six horsepower required for the pumps
and blowers, leaving 28.16 horsepower for power
purposes. This represents for a blast furnace of

200 tons' output per 24 hours the enormous power
of 5,632 horsepower. With blast heaters of lower
efficiency, requiring 50 per cent, of the blast-furnace

gases, there would at best be only 19 horsepower
left for power purposes. It has been estimated that

if all the blast furnaces of Germany were equipped
with gas-engine plants, such as described, an annual
saving of fuel to the extent of 40,000,000 marks
($9,000,000) would be made.
The blast-furnace gas carries impurities of various

kinds, such as dust, vapors, etc., from the furnace,

which have to be removed. The dust is removed
by passing the gases slowly through a scries of large

shafts of sheet-metal cylinders or masonry. After
this the gases are subjected to a wet cleaning, which
consists in passing them through smaller vertical

shafts and subjecting them in the passage to a spray

of water, or else the gas is passed upward through
column cleaners, the water falling in large bodies

through the columns, thus causing a good contact

of gas and water. The latest apparatus for gas-

cleansing purposes is a centrifugal filter, in which
the gas is forced into contact with a large surf ice

of water, depositing there every particle of dust.

After the gas has passed the water filter it is made
to enter a sawdust or sand filter for drying and
further purification, from which it passes to the gas

reservoir.

Fig. 2 shows a typical blast-furnace gas installa-

tion, It consists of two 600-horsepowcr blast-fur-

nace gas engines, directly connected to polyphase
dynamos of the Schuckert type.

A very interesting installation is that at Morgcn-
roth, Silesia. After exhaustive experiments with a

small gas engine operated with blast-furnace gases

it was decided to install two two-cycle, 200-horsc
power gas engines, and to connect them directly

to two continuous-current dynamos. Two more en-

gines of 300-horsepower capacity each were added
after a month, in order to provide for electric trans-

mission of power in the works of the company, which
manufactures railway supplies.

The cleansing of the gases in this installation is

done by an entirely dry process, the gases being

merely forced to traverse long flues, in which they

to the engine shafts by means of elastic leather
couplings, while the polyphase dynamos are connected
to the shafts through rigid couplings.
The engines are started with compressed air stored

under a pressure of 12 atmospheres in wroughl-
iron tanks. The speed of the 200-horsepower en-
gines is 160 revolutions per minute, and that of the
300-horsepower engines 167 revolutions per minute.
The dynamos for lighting purposes are three-wire
shunt-wound Schuckert machines. They are pro-
vided with two commutators and have a capacity
of 600 amperes at 220 volts and a speed of 160 rev-
olutions. The regulation of the voltage is automatic
and is controlled through a motor which is influ-

enced by a potential relay. The motor acts through

Ok
J =

„

=
'' =

Name of Company. T >

*~- < - > r-

Browostown aod Ewine

Broad Ripple Traction.
S r.500

7.5005-40 $ 2,160 S 600 » 45.540
Cin., Lawrenceburg and

9.18 4,000 4.5*0 41,085
John S. Crump Elec. Ry. 4-24 4.000 1,060 2.000
Bvansville Street Ry. .

.

23-3/ 10,000 28,044 5.000 267,464
Elwood, Anderson and

Lapel R. R LIS 20.000 2.300 350 28.650
Ft. Wayne Traction 19-35 25,000 77.4« 30,000 591.150
Hammond, Whiting and
Chicago Elec. Ry 17-41 10,000 15.669 210,169

Indianapolis ana Green-
40.2! 11,000 24,126 5.250 471.686

field Rapid Transit- 16.41 7.000 16,440 4.5O0 138,260
Indianapolis, Green-
woodand FraoklinR.K 16.53 :0.000 17.060 5.000 108,300

Indianapolis Street Ry. 109.78 30.500 274.450 S6.025 3,720.973
Jefferson City Elec. Ry. 2 2.500 50c 85 5.535
KokomoRy.aDd Light. 4-50 8,000 5.400 3.5" 45.020
Lafayette Street Ry 14.25 7,000 14.250 14.570 150,570
Lake Cities Elec. Ry... 2 4,000 500 3.000 11.500
Logansport Railway 5 -5c 7,000 3.850 1,600 44.450
Madison Electric Ry. .. 3 4,000 4.500 16.750
Marion Transit Ry 4 -25 10,000 2.90c 700 46.616

4o» 15.000 9.160 78,400
Richmond Street and

9-25 8,000 9,250 4.000 87,250
Terre Haute Elec. Ry.. 32.94 5,000 49-4io 20.000 236.910
Union Traction Com-
pany of Indiana 130 67 8,000 209,072 86,650 1.379.852

Vincennes Street Ry. .. 4.50 3,000 2.250 3.000 18.75c

Postal Telegraph Cable Laid Across
Detroit River.

An important link in one of the Postal Telegraph-
cable company's trunk lines was finished by the lay-

ing of a cable across the Detroit River, between De-
troit, Mich., and Windsor, Ont., on November 16th.

The cable is part of a new circuit from New York
to Chicago, via Buffalo and Detroit, which, when
completed, will give the Postal company six direct

FIG. 3. GAS ENGINES IN EUROPEAN ELECTRICAL PLANTS

worm gearing upon a regular shaft common to all

machines. This shaft operates the commutator-like
regulating bodies of the shunt regulators. The
plant supplies 100 10-ampere arc lights for ou
illumination, four in series. (11 arc lights tor in-

terior lighting. two in series, and 2,000 incand
lights. The dynamos for power transmission, which
are shown in Fig. .;. ihase, 250-kilowatt
Schuckert machines and operate at the speed of

solutions per minute.
The foregoing facts hue been obtained from a

long continued article in the Elcktrotechnischcr An
teiger, written by V Simon. The author concludes
that, judging from the favorable result < obtained
in the plants described and other similar installa-

-BLAST-FURNACB GAS ENGINES AT MOKGENROIH. SILESIA.

lines between Chicago and the East. Tl

3,000 feet long and 2Vi inches in diameter.

IO-conductor armored cable and weigl

No. 14 copper wires insulated with -

ber composition compose the condu
is a heavy sheath of lead, th< n

wire, and on the outside a

ing, saturated in

took a force of ;.'

and a scow to lay the

under the personal supervis

general superintendent

at Chicago.
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The reciprocity convention at Washington last

week marched up the hill and then marched down
again. It met, talked its little talk and adjourned,

the net result of its labors being two colorless reso-

lutions. To the unprejudiced observer it looks as

though any vigorous effort in the direction of ef-

fective reciprocity was foreordained to defeat from

the very inception of the convention. The reciprocity

babe might well inquire, with an infant of much

older date, what it was ever begun for, if so soon

to be done for. A Washington correspondent of the

Western Electrician reports that the electrical in-

dustry was not represented at the convention, which,

as the event turned out, was no great loss—to the

industry.
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of long distances like the United States this problem

of administration becomes evident ; but until some
effective remedy is adopted the members of the or-

ganization in Chicago and its tributary territory will

do well to avail themselves of the opportunity for

interchange of opinion which the western meetings

should afford. At the New York and Chicago meet-

ings of last week the general subject of the evening

was "Distribution Systems," and as shown elsewhere

in this issue the topic was ably handled.

One of Mr. Holland's submarine boats has suc-

cessfully withstood a total submergence test of 15

hours, and the fact is of considerable interest, al-

though it is difficult to conceive an emergency in

the actual use of submarine boats in warfare in

which the ability to stay under water for so long a

time would be useful. One of the great drawbacks

to the use of the submergible craft is their difficulty

in finding their way about under water. The sub-

merged boat must be guided on the surface to within

a comparatively short distance of the object to be

attacked, then sinking and making a dash for it.

Thus it is difficult to see how the ability to rest un-

der six feet of water for 15 hours, with oxygen

enough to sustain a crew, is such a great advantage

after all. What the submarine boat really needs is

greater speed and some means of finding its way

about under water. Electrical men have a kindly in-

terest in these boats,- so persistently experimented

with, as electrical power is relied upon for the under-

water runs ; but it must be admitted that the goal of

even a measurable degree of flexible operation, on

the surface, awash and totally submerged, is still

to be reached.

With some refreshing exceptions, "popular

science" continues to be more popular than scien-

tific. For instance, here is a late bit of gossip about

dynamo design: "It will be news to many that

dynamos have gone out of fashion. Those who be-

long to the smart set of the electrical world talk

now of generators. Generators—that is to say, our

old friends the dynamos—have ceased to be specially

interesting because, like the fiddle, they have reached

perfection. To those who have not paid attention

to the matter this may sound like an exaggeration,

but, as a matter of fact, there is not much room

now for improvement ill electrical machinery.

Everything is becoming fixed and standardized—

a

sure sign of maturity. The limitations and condi-

tions are well understood, and only a few more

revolutions are possible, and none probable." This

is from a handsomely illustrated and printed article

in one of the 10-cent monthlies. One can detect a

certain disguised flavor of truth in this glib recital,

although the statement that "only a few more revo-

lutions arc possible, and none probable," is puzzling;

but, after all, how misleading the whole is! Gen-

erators have hardly reached perfection, and stan-

dardization of apparatus does not mean stagnation

by any means.

I mcAGO meetings of the American Institute of

Electrical Engineers were resumed last week, and

the gathering was sufficiently large in size and ani-

mated in discussion to give ground for hope that

hing like a series of meetings may be main-
:

in this city during the winter eoson. Sporadic

meetings of the Institute have been held in Chicago

for a number of years, but among the busy clcc

trical men of the V. -
I i| ha 1" en difficuli to arou e

ten 1 to permit of the holding of regu-

1 1 , cause for thi late of affair :
lies

in the fact thai the management and what may be

crest of the Institute arc

. ered in I ric East I hi

be expi doubt, from the hi itory of the

,id the facl thai in h a large proportion of the

memV i in New York city and the

it. In a country

Some discussion has arisen in Chicago in relation

to the professional manipulation of the X-ray, the

question being whether physicians or skiagraphers

are best fitted to do this work. One doctor says

flatly that "There is not a physician in Chicago com-
petent to handle the X-ray." Others think differ-

ently, one asserting, according to newspaper report,

that there are at least 25 well-known physicians in

Chicago who are "expert electrical engineers." Still

another takes a middle course : "I have an X-ray
apparatus in my office, and use it frequently in mak-
ing superficial examinations, but I do not pretend

to be an expert nor to know enough about the ma-
chine to attempt making a skiagraph. I know of

many other physicians who have the machines, but

very few of them unassisted make extensive use of

the rays. If I have a case demanding thorough work
that will consume considerable time, even if a skia-

graph is not to be made, I consult an expert."

The advertising columns of the daily papers bear

witness to the fact that the mysteries of alleged

"X-ray treatment" are largely traded upon by quack

doctors. In so far as the regular practitioners com-
bat this abuse they are right ; but there is no ques-

tion that a skilled skiagrapher is better fitted to

manipulate a complicated X-ray outfit than a physi-

cian or any other person not qualified by study and

experience. The skiagrapher should do the X-ray

work; the doctor should prescribe the medical treat-

ment for the condition thus determined.

Telephone reports from Ohio, as from Indiana,

are always particularly interesting, owing to the

great strength of the Independents in those two

states. A table recently printed in the Western

Electrician shows that there were no less than no
incorporated telephone companies doing business in

the state of Indiana. Of these four, and perhaps

more, are out-and-out Bell companies, but it is safe

to say that at least 100 are distinct Independent or-

ganizations, the assessed valuations of whose lines

range from a few hundred to several hundred

thousand dollars.

From Ohio some figures which are now at hand

from the annual report of the secretary of state,

as of November 15th, are also suggestive.- This

report shows that during the year there were 58

telephone companies incorporated in that state

with an aggregate capital stock of- $1,945,950.

During the year covered by the report companies

already incorporated increased their capital stock

in the aggregate $3,235,000, which goes to

show that they have been successful in build-

ing up a business greater than that pro-

vided for in the original capitalization. In 1900

there were 69' companies incorporated, with a total

capital stock of $1,388,999, showing that the com-

panies were capitalized for larger amounts in 1901

than in 1900. In 1900, however, the increase in the

aggregate capital put into the existing business, as

shown by the record of the secretary's office, was

$4,442,000, considerably over a million dollars more

than the corresponding increase in 1901. Notwith-

standing this apparent difference in the capital em-

ployed, it is believed that the growth of the tele-

phone business ill Ohio in the last year has been very

much greater than it has ever been before. The

number of contracts made by the large companies

now in operation has been increasing in proportion

to the time the Independent movement has been in

r-i tence, The state is now so thoroughly covered

with lines, and the towns arc so well supplied with

companies, (lint it is reasonable to suppose that the

in 1 few /cars will see a greater increase in ihe

eapiial ,tock of existing companies and a smaller

amounl put into new companies. All the towns

now withoul tndependcnl companies are small, and

the capital thai will be required to develop them

will be corn p&ndingly smaller than that which has

been used in the large towns and cities.



November 30, 1901 WESTERN ELECTRICIAN

Direct versus Alternating Current for

Railway Operation in London.

The Alternating-current Side.

On November 5U1 the in<|iiiry |scc Western I

trician oi lasl week] was continued, and Mr. 1

1.|nned the case for the Metropolitan company <

remarked that it was obvious thai there would b
points of electrical science and electrical workil

which there was a considerable conflict of evidence

lie did not shrink from the tes .-. h had been set

forth by Mr. Moulton, viz., afety, efficiency and

cost, lie would meet each point, and would claim

that 011 every point he had the advantage. They
claimed the same advantages lor the polyphase

tern that were claimed by Mr. Moulton tor the

direct system. The Metropolitan company h

hostility to the District company, and the join;

mittee of the two companies came to an arrange-

ment so that lenders on the polyphase system were

asked for, and this system would undoubtedly have
been adopted had it not been for the inter'.

of Mr. Perks and Mr. Vtrkes.

His (Mr. Cripps I view 'it tin- matter was that

the real problem was the probable cost of equip-

ment and working of the two systems, having re-

gard to the traffic with which they had tc- deal.

The lenders were not issued on that basis, but were
issued to meet the requirements of the engil

He contended that the criticism which Sir W.
Pri ece and Mr. Parker made on the tenders was ab-

solutely correct, and that Ganz & Co.'s tender stood

out above all others in price. As regarded price,

by the polyphase system they got great advantages,

aiid as regarded power they got some advantage.

The substantial difference between the two systems

was that they had less of the human element in the

polyphase system; they got rid of the human ele-

ment as far as possible, and he thought it was much
better to have what he might term automatic work-
ing than the fallible human element.

The arbitrator (Hon. Alfred Lyttelton) asked in

what points was the human element eliminated.

Mr. Cripps said that it was where they got the

10.000 voltage transformed to 3,000, and then the

3.000 went to the motor. In their system there was
no human element in that, but with the continuous

system they must have a person to manage the ro-

tary converter and the switchboard. With regard

to the transformation of high voltage to lower volt-

age, this was no more difficult in the case of traction

than in the case of electric lighting. The problem
electrically was no more difficult in one case than

the other, although as regarded safety, he admitted
that was a different question, which he would have
to deal with. He admitted that with regard to mar-
gin of speed they had a greater margin with the

continuous system, but he submitted that having
regard to all the conditions of traffic, there was no
advantage with the continuous-current motor. Mr.
Cripps proceeded to trace the history of the con-

sultations of the joint committee of the two com-
panies, and pointed out that the disturbing elements
were Mr. Perks and the Board of Trade.
Proceeding to deal with the electrical part of the

case, he thought there was abundant evidence that

the three-phase system could be thoroughly trusted

from a practical as well as a scientific point of view.

The first point raised was that of safety. In the

"

continuous-current system the danger was the ac-

cessibility of the contact wires, and the work-people
were constantly passing along the level way. The
problem with regard to the other system was to

make their wires inaccessible, and the answer win-

that they could do so. The second point raised

was the liability to breakdowns, but electrically

there was no reason why there should be more
breakdowns in one system than the other. As re-

garded acceleration, there would be the same ad-

vantage in one system as in the other. As to spe d

and margin, it was possible to run up to a maximum
by the alternating motor, and anything short of it.

They could go up as far as they liked, and he be-

lieved that at Berlin an alternating motor was to

Ik applied to a military line to run up to 125 miles

an hour. There was no doubt that by the alternat-

ing system they could get around the Circle as well

as by the direct current, and under more economical
renditions. If it was the intention to run quick
trains on the outside, they would, under either

tern, have different motors.
The last of the general propositions was thai of

cost. As regarded equipment, the under of the

Thomson-Houston company for sub-stations and
contact conductors showed the cost to be .£247,000.

as compared with £75,000 of Ganz & Co. He was
advised also that there was a loss of energy of i.t

per cent, in the continuous system, which would
cost several thousand pounds ;i year, lie also reck-

oncd to save £4. =00 a year on less wear and tear.

Summing it up. his contention was that there would
be a saving of .£15,000 a year in working ex]

under the Ganz System, and a saving in the initial

expenditure of £150,000. Dealing with the poinl of
control of the train, he claimed thai nothing could
be more simple or more effective than the

they proposed. In conclusion, counsel said he did
not think anyone could doubl thai the Metropolitan
railway had been actuated by one desire only, which
was to gel the best possible system for the Inner
Circle traffic. Having regard to the actual condi
tions under which the traffic would be carried, be
believed he would be able to satisfy the arbitrator
that their system was the mosl efficient and the
mosi economical.

O. T. Blathy, manager of the electrical worl

Ganz .s Co. -.1 Bu

the three].
many Swiss rail-,-.

mil that thi '1 an experi
mat -

rally,

mically. Witness then explained

at length the manner in which Ganz & Co. would
apply thcii - the iindergroun
I hey prop- . luctor along

crhcad. There
minute
40 trains running I 20 train nub- per hour
posed to have si» each train, the fir-

last of ulurli would be : The total •

train would
full load of pa isenger ,150 ' >r car

would have -here would
each train. There would

to the publ the motors would be
entirely closed 111.

(in Wednesday, November 6th, Mr. Blathy was
further examined, and criticised the various tenders
,. .0 in. Che reason why it in practice-

to obtain economy with the alternating current
than with the direct current was that in the

case of the alternating system the energy was
supplied quicker, while the superfluous energy
supplied would, to some extent, be
whereas in the continuous system it was 1"-;. Mr.
Blathy put in a table showing the running speed

of trains under the Ganz system between different

distances. He said the economy of his system came
in by the less complicated transmission oi energy
from the central station to the train. It meam
saving of lost energy, which meant a saving of coal,

etc., at the central station.

Gisbert Kapp. general seceretary of the German
Association of Electrical Engineers, said he prac-
ticed in England- up to 1894, but had since been
in Germany. He had had special experience of
three-phase motors. For stationary work the tend-
ency was to have multiphase motors, and the tend-
ency was also ti» have multiphase working for heavy
railways. He proceeded to compare the alternating

and continuous systems, and said that as regarded
power and energy required there was little differ-

ence between the two systems. What difference

there might be would be due to local conditions.

and it would certainly not be a difference so great
that it would influence any engineer on the score
of economy in selecting either one or the other,

the number of watt-hours per train-mile gav<
same lime-table whether continuous or alternating.

The amount of energy necessary to be put out from
the central station would be more in the continuous
run. simply because the conversion from alternating

to continuous was more costly or less efficient by,

perhaps, seven or eight, or even 10 per cent. In
that lay a difference of energy which ultimately
meant a difference in coal consumption. The size

of the high-pressure feeder cables and the arrange-
ment of these cables would be exactly the same in

either case. It might be that they could branch off

from the main cable oftener in the alternating sys-

tem. The difference came in with the transformer
stations, where in the continuous system converters
and switchboards were required. With regard to

working, there must be attendants with the rotary

converters. There was a danger' in the event of
sleet or snow accumulating on the conductor rail

in the continuous system, and this might be very
objectionable in the out districts, although ii

Inner Circle the frequency of the service would
clear it away. He had visited the Valtellina line

and thoroughly examined the whole working. Runs
were made of 34 miles, and the highest speed at-

tained was 40Y2 miles. At that sp ir ran
perfectly smoothly, and the motor was under per-

fect control, and the speed could be varied at will.

When the cascade was put on there was
than when a Wesl irake was put on. Only
one trolley was used on that line. Judging from
the observations made at Valtellina, they would have
an acceleration on the Metropolitan railway of 2.6

feet per second at the start, and they could get up
to mi ne than 1.5. Proceeding to deal with the

details of Ganz & Co.'s proposals, he said he did

not consider the use of liquid rear starts as a draw-
back. They had hern used for 13 years, and he
thought them mi

view of safety, efficieni
| cd the

alternating -\

Mr, Blathy was recalled, and explained that in

the tender of 1 Ian St Co. -i use
the rail as a conductor. Vs t" the proi

safety, all the high-pressure currents were under the

floor of the car. Tin- whole of thi irs and
hes w ere ^y~

ing. If there should be any failing in the in- ll

the effect would he that current woul
metallic substance and thence to the ground. It

would be abs< iluti Ij impi issible for
: vanl of the to get to the higl

sure wires, and no man. except deliberately,

come in contact with the current, which was in no
accessible.

The arbitration was resumed on Monday, Novem-
ber 11th. when Mr. Blathy was P

ding the safety devices I

vided for holding up any broken wires
pressed tin hat. with a reasonable amount
of supervision, these

ten wire falling ami reaching human
There w. ibl thai 3.000

f men being
he ha<i

the 3,000

the Inner t

be rcq run in 50 minul

nly take tl

the other
pretty equal. He calculated that

converter system would he £220,000.
the total

£;5,ooo. anrl

the Ganz
Circle railway as agaii

:" £135.000 in the first o
.ing would he £140,000

the outer lines, taking all thi]

he estimated thai Id be a savi

per mile by the G in, compared with the
rotary -con verier system.
With regard to the rking, as th

rcsentative of Ganz & Co., pared"
to guarantee that for running around the Circle in
;o minutes, with 27 1 doing all the lighting
and other incidental things, the mount

f energy from the switchboard of the generating
: would not be in-.re than 95 watt-hours per

ton-mile. On the other hand, the Thomson-Houston
tender showed that 15 per cent, more energy would
he required. On those figures he estimated that
there would he a saving in the coal bill of £6.000
a year, and there would be a fur.: ; in the

of attendants for the sub-stations of about
£2.500 a year. There would also be a saving in
the Can/, system with respect to wear and tear.
On the point of efficiency, he gav pinion

1

I give improved security.

ise there were less elements to get
K. de Kando, vice-manager and assistant engineer

for Ganz & Co., was called and stated that he had
designing polyphase motors for the las:

years. He indorsed the views which had been set

forth by the previous witness as to the abii

stem to do all that was required on the Met-
,11 railway.

On resuming on the next day Mr. Kando's
examination was continued. Speaking on the
tion of the polyphase system, he- said he thought
any first-class electrical manufacturer could
motors that would go in cascade. Ganz & Co. had
experimented with the motors, and they attributed
their success to the fact that they were not content
with first results. It was important that

motor should have a very high power factor, but
lie was not prepared to admit that without that
excessive power factor their system wot:'

They had devised a system of multiple c

for their trains. All the pans had been e
mented upon separately on their Budapr-
the exception of the long air pipe : but
upon the Westinghouse experience for that. He-
did not sec that there would be any practical dif-

erence in working em on the ui

railway to that experienced on the tl line,

because he was convinced that they bad shut every'

to mistake. If there was a
tiling going wrong, it would make a great dill

he same remark would apply
current. In re-examination. Mr. Kando said that

per cent.

Professor .1. A. Ewiug. examined by Mr.
lace, said hi th the schen
trical traction that had been

:

- the under-
I railways, and it seemed to him tl

appropriate name for one scheme •

r. while the

throughout. The very fact that 1

were used in thi

from the genera-. 5

admission of the advantage of tr.n -

currents. He believed that

engineers would cease
him to be an entirely tl

verting the alternating current in',

rent. He did not think it

of the si steins ex
in deal

points were sure to ari

ms would be. The

mented
and there they were using a

|

on a trolley line.

He regarded ll

ical than thi

would

mint!'.

would vanish with the I
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practically be no loss whatever in the conductors.

That advantage would increase as the length of the

line increased. He did not think that continuous

currents would ever be practicable for long-distance

railways, and besides that, the cost would be pro-

hibitive. So long as one was dealing with simply a

tramway service, the continuous current undoubt-

edly possessed great advantages, but that was not

the case in regard to a railway where much larger

quantities of current were required. In both sys-

tems it was necessary to use two insulated con-

ductors, and therefore on that point there was noth-

ing to choose between them. They could escape the

use of two insulated conductors on the continuous

system by a very liberal use of feeders to take the

current along, but that was not proposed in the

present case. The conversion
^
of the current in-

troduced an additional possibility of something go-

ing wrong. If it were merely a question of ap-

plying a system of electric traction which would
satisfy the needs of the Inner Circle railway per se,

then all one could urge against the continuous cur-

rent would be that it would entail extra expense,

but he thought one had to consider the Inner Circle

in relation to other lines. He had no hesitation in

saying that if electric traction was coming on rail-

ways it would be on the polyphase system, and he

believed they would see the time when the Inner

Circle would be a mere detail as far as electric

lines were concerned. He did not think there could

be any doubt but that the current of the future

would be the polyphase and not the continuous cur-

rent. The former was much better suited for

gradients, as it enabled a uniform speed to be ob-

tained at all points.

Major Cardew, consulting electrical engineer,

said he was now working in partnership with Sir

W. Preece. Since 1876 he had been closely con-

nected with electrical engineering, and from 1888

to 1899 had acted as electrical adviser to the Board
of Trade. The direct system, which was applied to

the City and South London, and the Central Lon-
don railways, were the best for these particular

lines, but he considered that the problem was dis-

tinctly modified in the case of the Inner Circle

from the fact that it was connected with the whole

railway system. He did not think that the third-

rail continuous-current system would be economical

as applied to lines of any considerable length. The
equipment would cost more, and so would the upkeep.

There would not be so much loss in the conductors

under the polyphase system, and there would not

be so much skilled attendance required. He esti-

mated that there would be a loss of about 10 per

cent, of energy on the direct-current system against

four per cent, in the polyphase system—a difference

of six per cent, in favor of the Ganz system. Origi-

nally he did not look with much favor upon the

three-phase system for traction, but he believed now
that with the amendments which Ganz & Co. had

introduced the system would work more efficiently

than the continuous current. He had been to Buda-

pest, and seen Ganz & Co.'s experiments. He did

not put that as an absolutely proved statement; at

present it was only the opinion which he had
gathered from observations he had taken. He
would like to make tests on a railway thoroughly

equipped.
Being asked concerning the comparative safety

of the two systems, he replied that, with the 3.000

volts, there was no denying that the pressure was

such as to be extremely dangerous if a person came
into contact with it, but if the conductors were

quite inaccessible, and if proper provision was made
in the event of any rupture, that they were harm-

less before they could touch anybody, then he did

see that there was any danger in it. He did

think there was a certain element of danger in the

500-volt system. Any difficulty as regarded the ac-

cidental breaking of the overhead wires could easily

be got over. He did not think there was any un-

n danger in the Ganz system, and when a

danger was known it ought to be able to be pro-

vided against. With regard to the two tenders—

the Thomson-Houston and the Ganz—they differed

on a great many points, and it was very difficult

to make any exact comparison. What it practically

came to was this—that Ganz & Co. had put in a

great deal more power in the generating machinery,

and not so much in proportion in the engines and

boilers. As regarded the control under the Ganz
:mplc and reliable. There was no

difficulty in the Ganz system, so far as the junctions

on the Inner Circle were concerned. All crossings

and junctions were a nuisance on electric railways

,-er system was used.

Replying to the arbitrator, the witness said the

advocates of the ( em were taunted that it

n, and he did consider

that it would be equipping the
-

1 uip a p

-ncnt—in fact, t':- vrould in-

sight sec whether
ily and with

:ch an experiment could be made
> done in about a fort-

night, in the matter was that the

and that Ganz & Co.

of the

;i sub-

, which might be

up to 13 per cent, as a maximum taking the case of

a train in an unfavorable position. This estimate

was based on the full service of 40 trains and an
average power of 780 kilowatts per train. The loss

in the rotary converters would be seven or eight per

cent., in the commutators on the car about half

per cent., and the total would be something like 16

per cent., from which would have to be deducted
the loss in the overhead wires and rail return of

the Ganz system, which would be one per cent. Also
the Ganz stationary transformers would have to be
a little more costly, or they would lose a little more
energy, but this was not much ; three per cent, would
satisfy everything, and this, taken from the 16 per
cent, mentioned above, left 13 per cent, to the disad-

vantage of the continuous-current system.
The result of his experience was that as regards

the efficiency of the motors for the two systems,
given the same size of revolving part, the same
torque and design, then, for the same efficiency, there
was little to choose as far as the revolving part was
concerned. But there were advantages that might
be named for the polyphase motor. In the" first place,

the same size revolving part for a given work would
not require such a heavy stationary part. In other
words, the stator would not have to be so heavy as
the field magnets. It could also be used with a much
smaller clearance. There was not the disadvantage
of the commutator, and the controlling gear was
much simpler. The Central London controller had
a large number of notches on the manipulating part.

There were 72 different electrical contacts on the
inside which could be grouped in different ways,
although, in spite of all this, it worked marvelously
well. But the Ganz control was decidedly simpler.

The cascade working brought them into a position

in advance of the series-parallel control, and his

reasons for this were a corroboration of the previous
evidence on this point.

In a general way he had never been favorable to

overhead wires, but his view now was that, if there

was any place where overhead wires could be toler-

ated, it was in a tunnel railway. Further, for long
distances, overhead wires were absolutely necessary,

and the cost of the continuous current for such lines

would be prohibitive. He had seen two tunnels

where wires were overhead. One was on the Jung-
frau line and the other a short tunnel under the

River Spree, at Berlin. He did not imagine there

were any difficulties in attaching the wire. It was
a simple engineering job. With regard to the propo-

sition to have separate exciters to each generating

set. he said this was modern practice.

Further cross-examined by Mr. Moulton, who
read an extract from one of witness's books in which
it was stated that continuous currents for short lines

and frequent stops were much to be preferred, Pro-

fessor Thompson said that was true at the time he

wrote it. It was impossibile to prophesy what the

heating of a motor would be, especially if one was
dealing with an entirely new motor. On the ques-

tion of the practicability of separately connected ex-

citers on generator shafts, he said it did not matter

whether it had a separate steam engine to drive it

or whether it was driven by a shaft which was driv-

ing something else. There was not the same amount

of independence with the separately connected ex-

citers as with the others, but it was quite possible

to utilize it for another generator if necessary. He
Had never seen the system of concatenation in use

for traction purposes. Dealing with the liquid resist-

ance controlled by a solenoid-operating air pressure,

he thought this pneumatic arrangement simplified

matters, as although it was possible for the solenoid

to open the air valve beyond the normal, the arrange-

ment was under control in various ways. He did

not think that counsel really understood the first

principle of the arrangement.

This closed the evidence for the Metropolitan corn-

Mr. Cripps then summed up his case for the Met-

ropolitan company. He concluded by saying that the

whole novelty of the problem was the novelty of

the Inner Circle. Every principle involved in the

Ganz system had been tested, and he was not putting

forward a thing which was unknown. He claimed

that the Metropolitan company was more than justi-

fied in the attitude which it had taken up. and he

asked the arbitrators to judge in favor of the more
progressive system and against the more reactionary.

The proceedings were then adjourned until No-

vember 15th, when Mr. Moulton summed up the

evidence (direct-current side) for the District com-

pany.

Street-railway Service in Chicago.

The local transportation committee of the Chi-

cago City Council went on record on_ November

20th a? favoring certain improvements in the local

street-railway cars and service. The committee

says thai in the glorious future all cars must have

without running footboards. The cars

must be equipped with electric push buttons, appro-

priat, pproved brakes and fenders. Closed

be vestibuled. Proper healing, lighting

and ventilation must be provided. The companies

must take rei onable precaution to prevent injury

from electrolysis, and must provide proper service,

ided 10 limit a working day to 10

hours for motormen and conductor . overtime to be

- of 50 per cent. The question of

wagcs <1 < ided. The com-

mittee also declared il 'If in favor of grooved rails.

Electrical Manufactures in New
England.

In the census report upon the manufacturing and
mechanical industries of Connecticut for the year
1900, the Hon. S. N. D. North, chief statistician for
manufactures of the twelfth census, gives some in-
teresting figures pertaining to electrical industries.
Under the heading of "Electrical Apparatus and
Supplies" 17 establishments are reported, having a
total capital of $2,513,812, the value of the land be-
ing $69,400, and that of the buildings $174,949. The
machinery, tools and implements were valued at
$422,696, with cash and sundries placed at $1,846,-
767. The number of salaried officials and clerks was
142, with salaries amounting to $170,490. The av-
erage number of wage earners was 961 and the total
wages paid was $405,604. These 17 establishments
reported miscellaneous expenses to the amount of
$222,400. The total cost of material used is placed
at $1,973,715 of which $1,954,315 represented prin-
cipal materials, including mill supplies and freight,
and $19,400 was for fuel and rent of power and heat.
The value of the products, including custom work
and repairing, is placed at $3,167,842.
Under the head "Electrical Construction and Re-

pairs" 25 establishments reported, having a total cap-
ital of $77,562, the value of the land being $2,050 and .

that of the buildings, $5,050. The machinery, tools
and implements were valued at $9,505, with cash
and sundries placed at $60,957. The number of sal-

aried officials and clerks was one, with the salary
amounting to $7,430. The average number of wage
earners was 88, and the total wages paid was $51,-

868. These 25 establishment reported miscellaneous
expenses to the amount of $7,327. The total cost
of material used is placed at $168,459 and the value
of the products, including custom work and repair-

ing, at $288,526.
Twelve electroplating establishments reported, with

a total capital of $23,663. The average number of
wage earners was 35, with the total wages paid
amounting to $16,773. The average number of sal-

aried officials and clerks was six, with the salary

amounting to $900. Miscellaneous expenses were
reported to the amount of $3,410. The total cost

of materials used is placed at $S,554, and the value
of the products, including custom work and repair-

ing, is given as $47,302. .

A similar report on New Hampshire industries

states that there are five "Electrical Apparatus and
Supply" establishments, with a total capital stock
of $183,233. Other items of interest concerning these

establishments are as follows : Valuation of ma-
chinery, tools and implements, $98,870 ; number of
salaried officials, clerks, etc., 11, with salaries of

$7,056 ; average number of wage earners, 94, with
total wages of $32,956; miscellaneous expenses.

$3,704; cost of materials used, $81,614; value of

products, including custom work and repairing, $181,-

793. The same state reports eight concerns under
"Electrical Construction and Repairs." These estab-

lishments have the following data: Total capital,

$14,675; number of salaried officials, one, with sal-

ary of $300; total number of wage earners, 24, with

total wages og $12,817; miscellaneous expenses,

$1,027 ; c°st of materials used, $17,301 ; value of prod-
- nets, $41,382.

A manufacturers' report of Vermont industries

shows that there are five concerns classified under
"Electrical Construction and Repairs." The data

.concerning these establishments is as follows: Tot
tal capital. $18,032 ; salaried officials, three, with

salaries of $751 ; average wage earners, 15, with

total wage of $5,266: miscellaneous expenses.

$1,859; cost of materials used, $27,672; value of

products, $45,672.

Long Ohio and Indiana Electric Rail-

way Projected.

At a conference held in Fort Wayne, Ind., on No-
vember 16th, an important consolidation of inter-

urban companies was effected. The Toledo and
Bryan Air Line company merged its interests with

those of the Indiana and Ohio Traction company
in a new corporation, to be known as the Ohio and

Indiana Air Line, which will build an electric road

from Toledo, Ohio, to Marion, Ind. The Toledo

and Bryan company has secured right-of-way be-

tween those two Ohio cities and has already made

fair progress in construction. The road- will ex-

lend its tracks seven miles from Bryan to Hicks-

ville to connect with those of the other company.

The Ohio and Indiana company already has a com-

plete franchise over the 89 miles between Hicksville

and Marion, via Fort Wayne, including rights-

of-way through the city and into Marion. Until

this consolidation the construction of this branch

could not be begun. The new company's line, when

completed from Toledo to Marion, will be 147 miles

long and will pass through some of the most fer-

tile and highly cultivated lands in the two states.

The new company is backed by Pennsylvania and

Toledo capiialisls and several Fort Wayne bankers.

It is slated that arrangements arc being made to

commence construction at four different points on

the proposed route at once.

The Century Light and Power company has been

incorporated at New York city, with a capital stock

of $150,000. G. W. Glaentzcr of Ridgewood, N. J.,

1 1;. |[„|,l,s of Great Kivcr, N. Y., and J. D. Fear-

hake of Brooklyn arc directors.
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DEVELOPMENT OF THE TELEPHONE FIELD.
Telephone News from the Northwest.

The Kandiyohi County Telephone company is

building a line from bird Island. Minn,, to Lake
Lillian, to connect with a line to Willmar, A
and other points in the county.

K. II. Eckles of Tama County, Iowa, has bought
the telephone line of the Cedar Valley Telephone
company, running to Shell Rock, Iowa, and will en-

large the system by taking in surrounding towns
and will establish a local exchange.

A. B. Kerlin, president of the Iron Range Tele-
phone company, is negotiating for the purchase of

the local exchange at Detroit, Minn.

J. A. Schoell has been granted a franchise for a

local exchange at Belle Plaine, .Minn.

The Dakota Central Telephone company will build

a line from La Dellc to Huron, S. D.

The Municipal Court in St. Paul lined Manager
B. L. Frecdy of the Northwestern Telephone Ex-
change company, $2© for setting a telephone pole

without the necessary permit. The company erred
in not appealing to the courts to compel the issu-

ance of the permit. It is understood the company
will appeal the case.

The Dayton Telephone company has been or-

ganized at Dayton, Iowra, to establish a local system
There are six Independent telephone companies

in Goodhue County, Minn. Nearly every postoffice

has telephone connections, and it is estimated that

at least 200 farmers have put in telephones this

season.

The central office of the telephone exchange for

Lake Crystal, Minn., was burned out in the destruc-

tion of the large flour mill there.

The Green Bay and Lake Michigan Telephone
company has been granted a franchise for a local

exchange at Menominee, Mich. The company pro-

poses to build a toll line from Escanaba, Mich., to

Milwaukee.
The Sioux City and Black Hills Telephone com-

pany has been organized at Ponca, Neb., with $100,-

000 capital stock, to build a line from Sioux City

to the Black Hills, 520 miles. Application has also

been made at Sioux City for a franchise for a local

system.
The Woolstock Telephone company has been in-

corporated at Woolstock, Iowa, with a capital stock

of $5,000.,

The Johnson County Telephone company of Iowa
City, Iowa, has ordered a new switchboard to ac-

commodate 800 connections, and with an ultimate

capacity of 3,600. It will be a lamp-signal board.

The Vinton and Benton County Telephone com-
pany succeeds to the Vinton County Telephone com-
pany and the Benton County Telephone company.
The new company proposes to conduct the business

on a co-operative basis and will connect with any
Independent company in the state.

H. E. Eckles of Tama County, Iowa, has bought
the line of the Cedar Valley Telephone company
into Shell Rock, Iowa, and will proceed to extend

and improve the system. A local exchange will be

established.

The Bernadotte Telephone company has been

formed with $10,000 capital stock to establish a local

exchange for Bernadotte, Minn.
Work has been started at Ottumwa, Iowa, for the

construction of a central-exchange building for the

Ottumwa Telephone company. R.

Ohio Telephone Notes.

The Village Council of Chagrin Falls has passed
an ordinance giving the Bell Telephone company a

franchise either to build its lines through the alleys

of the town or to put the wires underground. This

is the outcome of a fight between the Bell and the

local Independent company.
The Mansfield, Savannah and Wellington Elec-

tric Railway company has secured a temporary in-

junction against the Mansfield Telephone company
to prevent it from setting poles along the Ganges
road in Richland County, on the route for which
the road was granted a franchise. Deeming that the

telephone company had disregarded the injunction

by digging holes along the road, T. Y. McCray has
brought proceedings in contempt of court against it.

The trouble is rather new in this state, as the inter-

urban roads and the Independent telephone com-
panies have heretofore been on the best of terms.

The Sandusky Telephone company, Sandusky, has
just distributed a new telephone directory which
contains the largest list of names ever put out in

that town. An increase of u per cent, in the last

six months is shown, which has come unsolicited.

The United States Telephone company is putting in

ieveral new copper circuits for the transacts

business between Sandusky and the larger citii

the stale.

The Washington Conn Home Water company.
Washington Court House, has brought injunction

proceedings against the Ohio Telephone and Tele-

graph company to prevent the use of explosives in

digging holes within the corporate limits, alleging

that some of its water main- were bursted by blasts

of powder used by the telephone company. A dam-
age suit for $5,000 was also instituted by the water
company.
The mortgage given to the Cleveland Trust com

pany by the United States Telephone company to

secure gold bonds, mentioned in the last issue of

the Western Electrician, was for $1,000,000. I

• 1 111 the several counties where the

pcrty.

lies at Springfield have compelled
of the Hon me company
Sunday work. Work was all

on Sunday by the company in order to
escape the bother of congested streets experienced
in week da

1 ioodman has asked for a franchise to
build a telephone plant in Dockland, near Cincin-
nati. The Village Council has informed him that
if he will organize his company and let the other
parties interested be known, they may grant a fran-
chise. O. M. C.

Indiana Telephone Items.

Last week the mayor of Vinccnnes and a company
oi business men inspected the New Telephone com-
pany's system in Indianapolis and returned to \ in-

to ask the City Council to grant an Independ-
ent telephone franchise in that city, and at a special

ng on November 22d the council granted a 25-
year franchise to the Independent company. Presi-
dent Shecrin of the New Telephone company was
present and addressed the council. The Central
Union is just finishing a $25,000 improvement in Vin-
cennes, and a telephone-rate war is expected.
The Union City Telephone company of Union City

has increased its capital stock from $30,000 to $50,'-

000. It is extending its lines into the rural districts.

Mooresville has three telephone companies. The
last, or third, one is a local affair that connects the
town with the farmers for many miles around.
The Bell Telephone company put a force of 50

men to work building its long-distance lines in De-
catur and adjoining counties. The company has just
completed its lines from Madison and North Vernon
to Greensburg, and is extending them to Hope and
other points in Bartholomew County. Every point 0/
consequence in Decatur County is now reached from
Greensburg by either the Bell company or the De-
catur County Independent Telephone company.
The Independent company which is seeking ad-

mittance to Muncie has renewed its petition for a
franchise, presenting a list of 850 promised sub-
scribers. A councilman charged that many of the
names were secured by misrepresentation, and the
franchise was withheld pending an investigation.

The new company had been promised a franchise
if 800 subscribers were secured.

Some weeks ago the Central Union Telephone
company began improvements on its local system at

Dunkirk, and in replacing several of the poles the

sewer was broken. The employes were arrested,

tried and acquitted. At the council meeting on No-
vember 20th the city attorney was instructed to

take necessary action for taxing the company the
full extent for each pole erected, and for revoking
the franchise on the ground that its rights and priv-

ileges had been violated. The Central Union has
expended about $3,000 on the system. While there

have been but few complaints against the service, the

people believe in and desire competition ; thus a

hostile feeling has developed. The attempt to re-

voke the franchise will be vigorously contested.

It is claimed that an attempt to tax the poles and
revoke the franchise at the same time is inconsistent.

F.

Independent Telephone Association of
Western Illinois.

The annual meeting of the Independent Telephone
Association of- Illinois—Western District—will be
held at Jacksonville, 111., on January 8 and 9, 1002.

The first session of the meeting will be devoted to

perfecting organization, hearing reports of officers

and committees, issuing certificates to new members
and incidental business. The second day will be de-

voted almost exclusively to addresses from the state

officers and to papers read by old workers in the

Independent field. Among the papers to he given
is one on "Exchange Work." by George E. Good-
head, and one on "Toll Work and Rates" by C. F.

Toun, manager of the Illinois Telephone c rnipany.

Information concerning the convention may bi

tained by addressing the Illinois Telephone com-
pany, 7 West State street, Jacksonville. 111.

NEW COMPANIES.
A new telephone company has been incorporated

at Cottage (hove. Ore. A line is to be run to the

Mustek, Helena and Helena No. 2 mining properties.

a distance of about 30 miles.

of incorporation have been issued to the

Milwaukee 1 W is. > T< li Ti

pany, with a capital stock of $25,000. The mi n

c F. C, Winl ler, I 'Aw in Reynolds
and F.. A. Wadhams.

The ipany, with a capital stock of
000. has been incorporated at Trenton,

lie company as set forth in the

certificate include /erything. Vmong other

things, the company is tlild and op-
erate telephone and telegraph lines. The incorpo-
rators are Charles McH. Howard, Robert C. Ma-
roney and K. K. McLaren.

Status of the Erie Company.
A Boston Stock Exchange firm

cular giving
pany. From 1884 to 1889 the yearly

numbered 9,722, and in July
152,450. The company has paid thi

dends: In 1883 and 1 .

and '87, 2! j per cent.; 188=,

cent.; 1888 and '90 to '98, inclusive ;

:,% per cent.

The American Telephone and Tel
owns approximate
Telephone company, 18 per ceni

Telephone exchange, 16 per cent,

ern Telephone and Telegraph compa
of the Michigan Telephone company, and 1;

cent, of the Wisconsin Telephone com:
which are controlled by the Erie company.
authors of the circular arc of the opinion thai
protection to its interests and to obtain con-
a valuable field, the American company will evi

ally take the Erie company. The latter compai
require $15,000,000 to meet its notes and for imme-
diate expenditures, and the American
one of the few able to furnish that amount. The
notes due in 1901 are thoroughly secured by Eric
company assets, pledged for that purpose, and there
must be a considerable margin above the amount
of these notes ; consequently the stockholders own
a similar equity.

GENERAL TELEPHONE NEWS.
J. A. Robertson and others have incorporated

the Harrisburg (111.) and Eddyville Telephone com-
pany with a capital stock of $1,500.

The capital stock of the Farmers' and Merchants'
Union Telephone company of Griggsville, III., has
been increased from $2,500 to S20.000.

The Independent Telephone company of Rockford.
111., has secured 1,250 pledged subscribers to the
new system which it is installing in that city.

The Erie Telephone company reports a net gain
of 2.369 subscribers in October and a net gain of
15,968 from January 1st to October 31st. On the
later date 158.338 subscribers were connected and
r.921 were awaiting connection

Dudley E. Waters, who recently secured an op-
tion on the controlling interest of the Michigan Tele-
phone company, was unable to complete the con-
solidation of the telephone interests in Michigan
before the option expired. It is said that he has
not given up his efforts and will make another propo-
sition to the owners of the Michigan Telephone
company.

A wedding ceremony was performed over a long-
distance telephone between Carrolton and F.

Ga.. recently. An eloping couple went to F.

and had the operator telephone to the open
Carrolton to secure a license and a minister -

tice of the peace. That being done, the cer
was performed. It was witnessed at sever:.'

stations and the operators at the terminals overheard
the ceremony. Payment of fees and other nec
details were arranged by means of the telep'.

A new use of the telephone is proposed by a
T

ester (N. Y.) man. His plan is to provide a bur-
glar-alarm system by wiring the doors and wii

of store, dwelling, office, factory or other buildings
and connecting a telephone, so adjusted that when
the doors or windows are d
device is set. which, when the windows
operates a lever at the telephone and a c
at the telephone exchange. The opa
"listening in" and receiving no answer
police.

MANUFACTURERS AND DEALERS.
The American Push-'

New } lias been incorporated.
italization of $.;oo.ooo. The incorp
Potter and !'. P. Duryea of New V irk citj and R.
S. Kristeller of Brooklyn.

The use of Okonitc wire for tclcphom
been increasing steadily, and has n

proportions that in order to supplj id the
Central Electric company is compelled
Chicago a large - - grade of v.

as Okonite wires and

The Faller An:
pany has been inc tnder the 1

tia with a capital

company will exploit the improvt
change recently invent

npany.

A Supreme Court order ha
ing the Si

im street. New York
New York Times. Herman W. '

appointed rec

for the voluntary .'

begun a year ago. The €

000. The annual •

January last showed '
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Small Single-phase Condenser Motors.

There has long been a strong demand for a really

satisfactory single-phase motor, as there are numer-
ous uses to which such a motor could be applied.

One of the main disadvantages of alternating-current

distribution has heretofore been the inability to pro-

duce thoroughly reliable and satisfactory motors of

good starting torque and small starting current for

single-phase alternating-current circuits. This fea-

ture, more than any other, has led to the use of poly-

phase alternating-current distribution. For lighting,

with incidental power in small motors, single-phase

alternating current offers a great advantage by its

superior simplicity, so that the advantage of secur-

ing a reliable single-phase motor is apparent.

Heretofore, single-phase motors have beeen unsat-
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single-phase circuits, and also to correct the lower
power factor due to the large magnetizing current.

The single-phase condenser motor, as built by the

General Electric company, has a complete three-phase
winding, one phase of which is connected to the

supply, while another phase is shunted by a con-
denser. This arrangement (produces an electrical

and magnetic displacement of the phases correspond-

ing to that which exists when the motor is operated

on a three-phase circuit. By this means a self-

starting motor is obtained which starts up under
full load, and since the condenser is so proportioned

as to supply the entire magnetizing current, the

motor operates at a power factor of ioo per cent.

Such a single-phase condenser motor is said to pos-
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for them in connection with all classes of small
machinery, such as printing, book-binding and type-
setting machinery, coffee-grinders, dentists' drills,

fans and blowers, refrigerators, window exhibits,

sewing machines, and other applications of the most
varied character.

7 eo

»J 50

Fig. 1. Diagram of CooaectioDs.

SMALL SINGLE-PHASE

isfactory, especially for 125 cycles, which is the fre-

quency most commonly used for single-phase sys-

tems." Their absence of starting torque required

complicated starting devices, either external appli-

ances or a commutator. One of the main advan-

tages, however, which the alternating current offers

over direct current is the elimination of the commu-
tator, and its reintroduction, even for starting mo-
tors, is therefore not a desirable feature.

Single-phase, alternating-current motors suffered

from the disadvantage of a very low power factor;

that is, they required excessive lagging currents; so

that, on 125 cycles, single-phase, an ordinary one-

horsepower motor, as a rule, even when doing no

work whatever, would consume more than one horse-

power in current. While this current represents

only apparent energy-, its effect on lights operated

on the same system is disastrous, and even very

small single-phase motors when running, and still

more when starting, due to the excessive starting

current required, will pull down the lights operated

on the same circuit to such an extent as to interfere

seriously with their satisfactory operation.

The self-starting, single-phase synchronous motor

requires a wound armature provided with both com-
mutator and collector rings, with their attendant

brushes, as well as a complex switching device, to

.2 .3 .4 .5 .6 .7 .8 .9 1.

H. P. OUTPUT

Fig. 4. Power-factor, Efficiency, Current and Speed Curves.

CONDENSER MOTORS.

sess all the good characteristics of the standard

three-phase motor, and to be superior thereto in

power factor.

Since the output of a given condenser vanes with

the square of the voltage at which it is operated,

it is found most economical in connection with mo-

tors wound for low voltages to employ a small

transformer or compensator which steps up the volt-

age applied to the condenser, the latter being actually

operated at 500 volts. The condenser and compen-

sator are therefore combined in one unit, known as

the condenser-compensator. The condenser-com-

pensator' is permanently connected-to the motor, as

shown in Fig. I. The motor is started in the same

way and with the same ease as any polyphase in-

duction motor.
Fig. 2 shows the one-half-horsepower. 125-cycle

motor with its condenser-compensator, while Fig. 3

shows the various parts df the motor. The power

factor, efficiency, current and speed curves of this

motor are shown in Fig. 4.

The one-fourth and one-half-horsepower single-

phase motors are provided with centrifugal clutch

pulleys, which enable the armatures to reach speed

before the load is applied. This clutch consists of

a split ring which is expanded by means of a cen-

American Institute of Electrical Engi-
neers.

Members of the American Institute of Electrical

Engineers held meetings on the evening of Novem-
ber 22d at New York city and Chicago. The gen-

eral subject of both meetings was "Distribution

Systems" and the same papers were read at each

meeting. In Chicago the rooms of the Western So-

ciety of Engineers were used as a meeting place and
R. H. Pierce, local honorary secretary, presided.

Mr. Pierce made a few introductory remarks con-

cerning the holding of Chicago Institute meetings

and then introduced Peter Junkersfeld of the Chi-

cago Edison company, who read the principal paper

of the evening. The paper was written by Louis A.
Ferguson, general superintendent of the Chicago

Edison company, its subject being "Distribution of

Electrical Energy in Large Cities." The paper,

which was based on Mr. Ferguson's experience. in

Chicago and his observations in Berlin and Milan,

is presented elsewhere in this issue. The discus-

sion on the paper was opened by James Lyman, sup-

plementary remarks being made by Mr. Junkersfeld.

The local conditions in Chicago were spoken of and
special emphasis was laid on the advantages of the

three-phase, four-wire system.

Mr. Pierce then read the other papers by title

and called attention to points of interest on the sub-

jects treated and also spoke of the salient features

of each paper. The titles and authors of these papers

were as follows : "Locating Faults in Underground
Distribution Systems," by Henry G. Stott of New
York; "Alternating Current as a Factor in General

Distribution of Light and Power," by Charles F.

Scott of Pittsburg; "The Buffalo High-tension Ca-

ble Distribution System," by Harold W. Buck of

Niagara Falls ; "Notes on the Alternating-current

System of Distribution," by W. S. Barstow of New
York ; "The Distribution by the Three-phase System,

and the Operation' of Single-phase Circuits by It," by

W. L. R. Emmet, of Schenectady.

George N. Eastman of the Chicago Edison com-
pany, in discussing Mr. Stott's paper, stated that his

company had obtained satisfactory results by using

the "loop" method of locating faults on large cables,

and that he thought the method a good one. Mr.

Pierce called attention to the fact that in 1S86 he

had devised an apparatus for testing grounds which

was the same as Mr. Stott's "compass" method, ex-

cept that he used a coil of wire connected to a tele-

phone receiver instead of a compass. By placing the

coil of wire near the cable an interrupted current

could be detected as in Mr. Stott's method and the

ground easily located. Mr. Pierce was of the opin-

ion that with a specially designed apparatus one

could walk along the street over the faulty cable and.

- - r, 135-cydc Motor with Condenser-compensator.

SMALL SINGLE PHASE CONDENSER MOTORS.

change the connections when the motor has al

speed.
. .

-riking comparison with this is the simplicity

of the ind-; commutator, collector

iirc'1. The armature is cither a

nd diminish the current

-ice with its switch can be

mature, being con-

!

end of the shaft.

up

-

if mak-
rating from

trifugal weight so as to engage the innct surface

of the pulley when the proper speed has been

reached. The larger single-phase motors are pro-

vided with a starting switch and electrical conncc-

which limit the current at starting and at the

same time allow the motor to develop strong start

ing torque, in the same way as is customary with

polyphase mol

The bearings arc lubricated automatically and the

equires only occasional examination to see

that the oil i kepi al the proper level. The motoi

may be adapted to wall or ceiling suspension by

-imply turning the bearings go degrees or 180 de-

in order to keep the oil parts in an upright

in. The bearing, may be turned without rc-

-.' the armature. Slois are provided in the

to provide for adjustine; tin- belt,

c small singlc-pha are built for both

to and 1-'- ivc application is found

Fig, 3. Various Parts of Motor.

with an alternating current being sent through the

cable, easily detect the ground by the sound. Of

course, this latter method could not be adopted on

the Edison iron-conduit system of cables.

The rest of the papers were discussed together.

Mr. Pierce upheld the policy that had been adopted

in Chicago of using direct-current motors, while

Profe isor P. B. Woodworth of Lewis Institute depre-

cated the idea and favored using alternating-current

motors. Professor Woodworth afterward stated thai

for small and medium-sized machines the two-phase

motor had a distinct field and was better than the

three pha e motor. Mr. Lyman championed, in

turn, the three-phase motor, and VV. ti. Carlton

also took pari in the discussion.

Gcorgi \ I lamon of llie Ann. Id Klectric Power

Station company then called attention to the fact
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iliai the distribution of energy for railway sj

had been treated but slightly. Mr. Damon was-of

[he opinion thai the development of the alternating-

current motor would eventually do away with the

ity of the rotary converter and storage-battery

»tilj station. Under present conditions oi exci

prices for alternating-current equipment, he thought

that there was no doubt but that the distribution sys-

tem as at present worked out for Chicago was the

proper solution of the problem. The cost of in-

stallation, inefficici peration and multiplicity

of parts, however, made the sub-station system far

from an ideal one, and if the future was to be con-

sidered, the conclusion would naturally be reached

that tliis system must be replaced by a system less

complex. Mr. Damon said that it was very prob-

able lhat future development will make possible the

use of alternating-current motors on all railway-

cars for both urban and interurban work. Such

a system would allow the use of high-tension cur-

rents on the trolley wire for long-distance lines, and

the result would be that one central station would

he capable by means of one class of apparatus of

supplying energy for all kinds of service.

Mr. Ball answered Mr. Damon's remarks with the

statement that the adoption of alternating current

for railway work would mean the abandonment of

a great deal of apparatus and a large investment

simply for an idea. Otto E. Osthoff of the Electric

ge Battery company called attention to the ad-

vantages of the storage battery in direct-current dis-

tribution. In answer to a question, Mr. Damon
stated that such an alternating-current system as he

proposed could be used with high-tension current on

outlying lines employing transformers on the cars

and with low-potential current used direct by the

motors on city lines.

Notwithstanding the fact that the papers were re-

ceived late and that it was a stormy night, about 30

members and visitors were in attendance at the meet-

ing, which was considered a very fair showing. The

hope was expressed that other equally interesting

and instructive meetings of the Institute could be

held in Chicago during the coming winter.

At the New York meeting President Steinmetz

presided and there was a large attendance. The gen-

eral subjecl and the papers were discussed by Charles

P. Steinmetz, Gano S. Dunn, Arthur Williams, Doug-

las Burnett, Frederick V. Henshaw and J. W. Lieb,

Jr. At the meeting of the board of directors in the

afternoon the following associate members were,

elected: James Raley Cravath of Chicago, Gilbert

Crossman of New York city, George Brown Dusen-

berre of Pittsburg, George Nial Eastman of Chicago,

William Kaiser Freudenberger of Pueblo, Colo.,

Ralph Bergsn Hamilton of St. Catharines, Ont.,

Maurice Hoopes of New York city, Harry R. King
of Chicago, Robert Carr Lanphier of Springfield,

111., Hans Valdemar Ludvigsen of Copenhagen, Den-

mark, Joseph Newton Gray Nesbit of Sandusky-, O.,

Albert Dallam O'Brien of Brooklyn, N. Y„ Arthur

Henry Pott of London, England. Arvid Reuterdahl

of Providence, R. I., Albert Felix Ruchgaber of

Brooklyn, N. Y., Edgar Russel of Washington, D. C,
Edward Schildhauer of Chicago, Lambert Schmidt

of New York city. Townsend Hodges Soren of Sche-

nectady, N. Y., Eben Tappan Tannatt of Honolulu,

H. Ty., William Van Bergin Van Dyck, New York
city, Thomas Rote Weymouth of New York city,

Edward Otto Zwietusch'of Charlottenburg, Germany.
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L.-H. Enclosed-arc Lamp.
.In the accompanying illustration- are

views of the I.. II. direct-current tcntial

cncloscd-an •
wclj-

made, well-finished and efficient arc lamp

lamp has an over-all length of 22 inches when
with a globe and 21 inches when titled with a shade.

! bicycle tubing put together

in a very substantial manner. The parts are few

and simple and the cover is in one piece and can

lie easily lowered for inspection. The shade or

globe : to a spun ring, avoiding the necessity

wing directly over the glass.

A positive contact in the form of a flexible cable

ed m these lamps. This directly connects the

solenoid with the end of the carbon and is said to

make the circuit direct and positive under all con-

dition- A pair of solenoids wound on bra-- .

ft-iron ends and insulated with the best

quality of mica are provided.

The clrtch used is a modification of the well;

known Brush clutch. It consists of two pieces of

Pan-American Exposition Sold.

The question of disposing of the material used in

the buildings at the Pan-American Exposition in

Buffalo and of restoring to ils former condition
the land occupied has been settled by a contract
awarded to the Chicago House Wrecking company
of Chicago. The contract calls for the complete
removal of all the buildings in 150 days, and it is

understood that $132,000 was the purchase price,

A representative of the company states that a

force of Coo men will be employed in removing the

buildings and about 400 men to restore the grounds.
Work is to be commenced immediately under the su-

pervision of about 50 experienced wrecking foremen.
It is stated that in the construction of the exposi-

tion over 33,000,000 feet of lumber was used. 40,000
square feet of windows, 22,000 square feet of doors,
2.000.000 pounds of pipe, 200.000 tons of struc-

tural iron, thousands of brick, a million feci of
wire. (100.000 square feet of roofing tile, 200.000
incandescent lights, 25 high-speed automatic en

gincs and 19 steam boilers, the total cost being, it

is asserted, nearly $9,000,000.

The Chicago House Wrecking company will

erect a building at Buffalo for the storage of prop
erty that would be damaged by exposure, and it is

probable that a permanent branch of the company
will be located in thai city. This company was or

ganized in 1892 for the purpose of dismantling the

World's Fair of Chicago, ami has since li-

the Omaha Exposition and portions of the Paris

Exposition.

1

500,000 to lake up outstanding
and $3,500,000 will be avail:

and CXI

quired. For $5,000,000
lion company, theri

common stock of the I

other properties acquired give the

pany enure control oi the tra

compa: uirg.

Reciprocity Convention.

Washington, D. C, N
come and gone, and with ;•

Reciprocity Convention, from whii

peeled so much for the advancen.
along the line of reciprocity. Ther-

lhat runs "blessed is he tha-

ne shall not be disappointed," and per'

never liettcr illustrated than in the present ::

I to any immediate extci

ti > f.

Ji If L

Fig. 1. Exterior. Fig. 2. Who Globe Lowered for Trimming. Fig. 3. With Cover and Globe Removed.

L.-H. ENCLOSED-ARC LAMP.

cold-rolled steel punched into suitable shape. It is ity, the convention has been practicallv a failure,
comparatively inexpensive, but is said to perform its and it is admitted that it has man: tested such a
work very well. spirit of opposition to the ratification of the French
The resistance wire used in these lamps is of a treaty, that it will not be ai all surprising if lhat

larger size than generally used and insures cool measure will be defeated at the coming -

running. It is wound from hard spring wire into Congress.
a small spiral coil and fastened to porcelain insu- That there is a growing need for reciprocity
lators in the lamp top. The coil is connected to expressed on all hands, but ihe difficult]

the solenoids by a movable clip, providing means be to get some measure that will aid some indusi
of adjustment to suit variations in current. The . and yet at the same time work no injury to others,
resistance and solenoids can be easily removed. The ruling feeling of the com

'1 he inner globe is held to the lamp frame by a have been that while the principle of recip-

conical phosphor-bronze spring in contact with the good, it may be a very dangerous weap tn if placed
bottom of the globe, it is asserted that the globe '" the hands of those who are unfamiliar will

can be quickly removed or replaced with one hand, scope and the interests to be placed under it. and
even when hot, as the outer globe is dropped by a following this thought il -ed lhat no one
slight turn and is supported by a chain, as shown man can be sufficiently conversant with all in:

in Fig. 2. The lamp is a very easy one to trim. to be fully able to guar.

Unless otherwise ordered, the manufacturer of the national agreements 50 as even a small
lamp, the Anderson Tool company oi Anderson, percentage of the interests affected.

Ind, successor to the Lea-Hooven Manufacturing Two sets of resolutions were adopted,

company, gives its lamp some ventilation, and in important reads as follows:

this way aims to have a carbon life of 150 to 175 Whereas, The growth ..f iii.ivnii.ieimos in the I

hours, which is considered sufficient for all purposes. States, represented In values mil in round numbers
Burning in this way and running a lamp 10 hours '"''" ^follows:

a day. it is said that the carbon cost for each lamp
J^.',

would be less than $1 a year. !!!!"!".!.!!!!.'!

A dash-pot. consisting of an outer brass shell, fitted

with two steel-ball valves and a fiber-graphite
plunger, is provided. By the use of valves in the , .

„.. .',.',""

dash-pol the arc is formed almost instantly when ^J&SSBM
the lamp leeds. avoiding nickering. our government and |S|

Spun and polished aluminum covers are furnished m
£SJ

" r hl,'s''r market* in

,, ,, ,
' 11 - . ,, Whereas, li would s. .-m desirable

with the lamps, this casing is shown in thi ex under which si

tenor view of Ihe lamp given 111 Fig. 1. Covers pllshcd, l-nt also to devlsi

of scoured or polished brass or oxidized copper lu
Ji

r
,
kc

«J
f"r "''' Increased and

... ' 11- 1
1

nlSMluets: therefore, he It

are furnished it required. Fig. 3 shows the lamp unsolved, ill Thai 11

with cover and globe removed. the maintenance of the prlnelp

p

the home market and 10 open tip

1 11 nit i .
-

Elo^H-i^ Railuiqv P.nn^nlirl-itinr, in Pittc """ s " r ''"' tariff, l«lectnc Kanway oonsonaation in Pitts- ,.,,„ ,„. ,,,„„. without ,

bure and Alleehenv. nnnfacturiiur. commerce
° J chat in order 10 ascertain

The financial plans for the consolidation of the posed treaty on our home li

I . I » is;,, -|,,,,-„ „., 1 \i, ,1 , t, .-iiiliieil.ls to 1.1

electric railways ol Pittsburg and VI cgheny, la .mmlsslon which shall Im

have been announced. I he Philadelphia company vestlgntlng the condition of an.

has been reorganized and the bonded indebtedness
rn w.ll W increased to $22,000,000 "' »"^'"> !l "-

and'the capital stock $36,000,000 Vction upon The second resolution advoc

this incn be taKcn at a stockholders' meet- a new government department,

ing 011 December 41I1. In part payment :k partmen: of Commerce an,:

of the Consolida m company. $12,000,000 of which shall be a mem
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inet. The proposed reciprocity commission would be

a bureau of this new department.
Whether important action will be taken on the

subject of reciprocity at the coming session of Con-
gress is a subject of doubt in many minds, for the

reason that there will be no prospect of getting

unanimous action by either party, and there will be

a sufficient number of those who do not care, and
who would not be willing to go to their various con-

stituencies pledged either for or against the move-
ment, to defeat any effort that may be made to that

end.
Among all the industries that were represented at

the convention it was curious to note that the elec-

trical industry, as an industry, was not represented

at all, despite the fact that it is one of the foremost
industries now knocking at the doors of the various

foreign markets of the world. A. F. T.

Alternating Current as a Factor in Gen-
eral Distribution for Light

and Power. 1

By Charles F. Scott.

The foregoing title immediately suggests the old-

time controversy, alternating versus direct current.

The present problem, however, may be more ac-

curately stated, alternating current only versus al-

ternating current and direct current.

The econom.cal radius of direct-current supply

from a central station is so limited tnat even in a

strictly direct-current system, if it covers considera-

ble area, recent engineering prescribes a large al-

ternating-current generating plant furnishing power
to rotary-converter sub-stations, and from these the

direct current is distributed. This is witnessed in

recent installations in Greater New York.
The problem therefore is this: For general dis-

tribution for lighting and power service where the

current is generated in alternators is it desirable

to utilize the current as alternating current or to

convert it into direct current?
Before taking up in detail the various elements

involved, the following statements may in general

be considered as axiomatic

:

(1) Simplicity demands a uniform system with

elements as few as possible and requiring a mini-

mum of attention. Converting apparatus requires

rotating machinery and the presence of attendants,

and these involve first cost, operating expense, com-
plication and liability to interruption of service.

(2) In classes of service for which direct cur-

rent possesses no advantage over alternating current

conversion is undesirable. For example, the sim-
plest case is incandescent lighting. It is doubtful
whether any one would propose converting to di-

rect current if incandescent lighting alone is to be
supplied.

(3) In outlying districts or other territory where
the output from a sub-station would be quite small,

it would obviously not be economical to convert
into direct current as many of the expenses of such
a sub-station would be relatively large, so that the

cost per kilowatt for converting into direct current
would be excessive.

These conditions limit the general problem, and
the question may now be stated thus : In those
cases in which the conversion from alternating into

direct current is commercially practicable, is it nec-

essary or desirable?

It will be readily granted that usually a large

part of the service would be as satisfactory if op-
erated by alternating as by direct current. With
regard, then, to those elements in which there is a
difference of opinion, are the reasons for the use

of direct current sufficient to justify the increased
complications and expense of the converting ap-

paratus?
To answer this intelligently we will consider it

in two divisions

:

In the utilization of electric energy what ad-
vantages has direct current over alternating cur-

rent ?

1 b) When energy is generated as alternating cur-

rent what disadvantages are involved in utilizing it

as direct current?
Taking up the first of these let us consider the

ordinary classes of service and the means of pro-
viding for them.
Incandescent lighting may be considered as in-

different to the character of the current whether it

mating or direct, provided the frequency be

sufficiently high to prevent flickering.

Arc lighting is most extensively carried on by the

sed-arc lamp which is satisfactorily operated
-lirect-current circuits, and al ' o-cyclc

ating circuits, so that there is no compelling
ing either one current or the other

as far as arc lamps are concerned.
mp which is quite satisfactory in

!ernating current but not on direct

currcr. ing the
former.

not the inten-

to the rela-

'.-current motors.

ductioi

ccount
- f abuse. It

: little

Dgioeen

Alternators,
Switchboards,
Primary Mains,
Transformers,
Distributing- Circuits,

For constant-speed work probably no one will
question the superiority of the alternating-current
motor from the standpoint of the man who uses the
motor and pays for repairs. Any objections which
may be brought forward will probably be urged on
account of reasons applying to the -supply system
such as power factor, starting current and voltage
regulation. These items may be provided for by
properly designing the system, and they cannot be
regarded as legitimate objections to the use of the
alternating-current motor.
For variable-speed work the conditions are dif-

ferent ; the fundamental difference is due to the fact
that although there is a close correspondence be-
tween the performance of the induction motor and
the direct-current shunt motor with constant field

excitation the alternating-current motor does not
have an exact analogue to the direct-current series
motor. It follows that induction motors cannot ex-
actly duplicate all direct-current motors. There-
fore the results which may be desired must often
be obtained in a different way irom the methods
employed with direct-current motors.
From the above summary it appears that all of

the important classes of service for which current
from a central rstation is used may be successfully
undertaken either by the direct current or by the
alternating current, sometimes equally well, some-
times with the advantage on one side and sometimes
with the advantage on the other side. The most
important difference is probably in the case of
variable-speed motors and the importance of this

will depend quite largely on the proportion of this
kind of service! Although the alternating-current
motor cannot exactly replace the direct-current
motor, so that there may be some inconvenience in

changing from one system to the other, yet when
a hew plant is being laid out, it is probable that
the cases are very rare in which it would not on
the whole be practicable to utilize either alternating-
current motors or direct-current motors.
To consider next the apparatus employed for pro-

ducing and distributing current, the elements in the
two systems may be set forth as follows

:

Alternating Current Only. Alternating and Direct
Current:

Alternators,
Switchboards,
Primary Mains,
Sub-stations Willi
Switchboards,
Transformers,
Switchboards,
llotary Converters,
Switchboards,

Distributing Circuits.

Comparing these in detail, the generating sta-

tion in general will be substantially the same for the
two systems, although a higher frequency will usu-
ally be employed if there is little or no conversion
to direct current.

The primary feeding system will also be sub-
stantially the same in the two cases, differing, how-
ever, in the number of points ai which the trans-
formation is made to the low voltage, and the dis-

tributing system is supplied with current.

The sub-stations for conversion into direct cur-
rent constitute the great difference between the two
systems. Sub-stations with converting apparatus
are expensive to install and to operate. The cost

of the sub-station naturally makes it desirable to

have as few as possible, hence they are located at

as great a distance apart as the distributing cir-

cuits will permit.
The cost of distributing circuits for direct cur-

rent is therefore very much greater than for the

low-tension alternating-current circuits to which
current is supplied from a large number of trans-

forming points since the alternating-current cir-

cuits are comparatively short, and the cost of cop-
per is hence greatly reduced. This effects a saving
not only in the cost of the conductors themselves
but also in subways and ducts,, which are often

limited in capacity, and high in cost.

The liability to accident and interruption to service

is inevitably greater in the system which converts to

direct current than in that which merely transforms
to a lower voltage since the sub-station with its

switchboards and rotating machinery intervenes be-
tween the generator and the consumer.
The. storage battery is an element which .is some-

times presented as a reason for adopting direct cur-
rent, as it may be readily added to the system. It

may, however, be used in connection with alternat-

ing-current distribution. A rotary converter may be

employed for charging the storage battery, and in

turn the battery can supply current through the con-

verter to the alternating circuits. In this manner
(he battery may be related to the alternating system
in substantially the same way that it is usually re-

latcd to the direct-current system except that the

converter is between the battery and the service.

The foregoing general comparison between the two
tributing systems evidently favors

me which employs alternating current only. Tin
1 of converting apparatus therefore musl

ntagi accruing in connection

with the utilization of the current which are suffi-

ciently grcal lance the extra cost and "mi
plication.

ing direct-current system into

an alternating-current system is in many cases a

difficult matter. The circuits which an- suitable for

direct 1
1.'.; be suited for alternating cur-

d for the direct current would
the alternating circuits. 'I 1m- e

mpl - thi .1' ral prob

lem, and when an existing direct-current plant is to
form part of a large system, such considerations
often determine the plan to be followed.
The foregoing discussion applies particularly to

large city plants for supplying lights and stationary
motors lor general work, and it has been assumed
that the entire service is supplied either by direct
current or by alternating current. There are, how-
ever, some cases where a combined service is ad-
vantageous, alternating current being supplied for
certain districts, and direct current for others.
In cities, a combined service for general distribu-

tion is sometimes applicable for furnishing direct
current from sub-stations to districts which have
previously been supplied by direct-current generating
plants, while alternating current is furnished to the
outlying parts. The same generators may be used
for both classes of service, and may supply them
simultaneously. Quite similar results may be at-
tained from a direct-current generating plant, the
alternating current being obtained from inverted
rotary converters.
In smaller towns a combined service from an al-

ternating-current plant is often used for supplying
railways by 60-cycle rotary converters in connection
with general lighting and power, the latter service
being entirely by alternating current. In many cases
the lighting and railway work can be operated from
the same bus-bars, as the automatic compounding
of the rotary converters is such as to make the volt-
age upon the general system sufficiently constant for
lighting service.

Probably the most pertinent conclusion to be
drawn from a discussion of this kind is that there
is no ideal system, and no panacea plan which can
be universally applied. Existing and local condi-
tions, special requirements and the relative impor-
tance of the various classes of service to be rendered
must all be taken into account in determining what
will be adequate in an individual case.

1 he systems which we have been discussing have
an important and far-reaching influence upon indus-
trial life and social activity aside from their engi-
neering aspects. It would be difficult to find an
agent more instrumental in bringing about the unifi-

cation and concentration of diversified industries and
interests than electric energy in the form of alternat-
ing current.

The recent electrical development in Greater New
York demonstrates this on a magnificent scale. A
generation ago it would have defied the imagination
to discover any natural connection between such
widely different agents as horses pulling street cars,

locomotives drawing elevated trains, gas lighting
bouses and streets, water operating elevators, stoves
heating and cooking, and engines of every sort and
class doing a hundred kinds of work. But all of
these and many others are in common being super-
seded by the electric current, which does not merely
replace but develops, expands and transforms. It is

notable that all of this varied service is to be sup-
plied from alternating-current generators ; also that

the outcome of the evolution of plans for general
distribution and for railway work is identical in that

alternators of the same frequency are being installed

for both, so all could supply current to a common
universal system.

Taxation of Franchises.

Nineteen of Chicago's public-service corporations
wer.e given largely increased assessments by the
State Board of Equalization last week. The board
acted upon the Supreme Court decision, to which
the Western Electrician has already made reference.

These assessments will be charged against the cor-

porations as back taxes for the year 1900. The as-

sessment for this year has not as yet been made, but
it is expected that it will be soon. The following is

the list of corporations, giving the board's assess-

ments and estimated taxes. The . assessed values
given are in each case one-fifth of the total valua-
tion:

Assessed Valua- Estimated
Companies. tion for 1900. Taxes.

Chicago City Railway $5,100,300 $ 357,021

Chicago Telephone 775.226 64.205

Chicago Edison 1,800,761 126,053

South Chicago City Railway 433.SS6 30,372
Union Traction 29,370 2.055
West Chicago Street Railroad 4,814,220 336,995
North Chicago Stirrt Railroad 3,611.010 254,912
Chicago West Division Railway.... 2,120.500 148,435

North Chicago City Railroad 1,020,000 71.400

Chicago Passenger Railway 348,000 24,360

Consolidated Traction 2,122,187 14S.653
Chicago Electric Transit 234,400 16,403

Chicago and Jefferson 61,600 4,314

Cicero and Proviso 422.200 29,554

Evanston Electric 36,000 2,520

North Chicago Electric 193,600 13,652

North Side Electric 46.000 3,220
Ogden Street Railway 170.000 11.900

Chicago North Shore 245,500 17,185

Totals $23,615,350 $1,653,074

On November 19th a brief by William G. Beale
was presented before the Board of Equalization on
behalf of the Chicago Edison/ company. In this

documtnt Mr. Bealc called attention lo the payment
of a capital stock assessment of $325,000 for igoo,

which should be deducted from any assessmenl made
by the board under the Thompson writ. Mr. Bealc
said that the company is entirely willing lo pay its

full fair share of the public taxes but it objectsto
paying more than its just share. Figures showing
the alleged exorbitant assessmenl on Chicago com-
panies, as compared with similar concerns in smaller

citie nt Illinois, were presented. Mr. Bealc went
on lo say that if tile board shall construe the law
a requiring it to take as the basis of capital stock
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assessment for 1900 one-fifth of 3 valuation of tlic

total .shares of the corporal 1

tations, the board ought to set forth in

its proceedings and rei menl is

made under the mandate of the court, and the board

ought to slate distinctly that, in its opinion, tl

e i 1 -. not upon the san

ment of other propertj for 1900, so

ed may he able to be heard. In conclusion Mr.

Beale waived no rights to contest the validity of the

1 intents.

CORRESPONDENCE.
New York Notes.

New York. November -'3.—Last Tuesday Pi

dent < iuggenheimcr started on its passage through

the Municipal Assembly an ordinance which if

d will abate the smoke nuisance in the New
Y'irk Central tunnel from Forty-second street to the

Harlem River. The instrument which Mr. Gtiggen-

heimer proposes to use to force the railroad com-
panies to improve the conditions of the tunnel is an

agreement between the Mayor and Commonalty of

the city of New York and the New York and Har-
lem River Railroad company. Mr. Guggenheimer

says that by a section of this agreement which bears

on the running of trains through the tunnel, the city

of New Y'ork has the right to settle on the motive

power to be used on trains or cars running through

the tunnel. Mr. Guggenheimer's resolution provided

that the railroad companies "are hereby and each of

them directed to use electric power for the propel-

ling of trains and cars on and along the railroad be-

tween Forty-second street and the Harlem River and

intermediate points, and to desist from the ^use of

steam power for the propelling of such trains." The
second section of the resolution provides as follows

:

"The said railroad companies shall begin prepara-

tions for making the change aforesaid within 60 days

after this ordinance shall take effect, and shall com-

plete the same within two years from the time this

ordinance shall take effect." The resolution was re-

ferred to the committee on railroads with instruc-

tion to hold a public hearing on the matter next

Monday.
The stations and station platforms of the Second

avenue line of the Manhattan Elevated railroad will

be illuminated by electricity very shortly. Fifty

lights of 12 candlepower each will be used at each

station. The laying of the third rail in the electrical

equipment of this line has been completed and the

trains will soon be propelled by electric power.

Plans have been prepared so that trains from the

rapid-transit tunnel, now building in Park avenue,

may pass under the Grand Central station and reach

the tracks of the New Y'ork Central and the New-

York, New Haven and Hartford railroads in the

Park avenue tunnel at Fifty-sixth street. These

plans have been submitted to the engineers of the

New Y'ork Central railroad, but as yet no report has

been made on them. The plans are_ so drawn that

the existing four tracks will be sufficient.

The Brooklyn Rapid Transit company proposes to

abolish six stations on the elevated road in that

ciiv. Before the State Railroad Commission, rep-

resentatives of the company stated that the pro-

posed abandonment was for the purpose of reliev-

ing congestion on lower Fulton street. The sta-

tions to be abandoned are at Clark and Tillary

streets, Boerum place. Lafayette avenue, Cumberland
street, and Yanderbilt avenue. The station which

the company says it will retain is the one at Grand
avenue.
M. H. Redding, assistant superintendent of the

Western Union Telegraph company, died on Sunday
at his home, 192 Halsey street, Brooklyn, in his

59th war. Ifc leaves a widow- and three daughters.

I lure has been a steady and persistent demand
f .1 Manhattan railway stock for the last few days.

There have been no developments to explain the

buying, which has been largely by inside interests.

Numerous reports have been heard, however, one

suggesting a lease by the New York Central and
another a lease by the Metropolitan. There was
good buying also of Metropolitan, but the stock re-

1 in the late trading. M. L. G.

Canadian Intelligence.

Toronto, Ont., November 23.—Mayor Read of

Owen Sound reports that he is negotiating with a

syndicate of capitalists who wish to procure a fran-

chise for an electric road, which it is proposed to

extend from Godcrich, on Lake Huron, to Owen
Sound, on Georgian Bay, through various towns, in-

cluding Southampton, Port Elgin. Hepworth and
Wiarton.

It is said that several Pittsburg (Pa.) capitalists

propose to construct an electric railway between the

city "f Stratford and the town of Mitchell, a dis-

tance of 12 miles. They are applying for a charier,

and ask the city for a 50-year franchise, on the

condition that building operations be starled in six

months and completed within one year thcreaj

William Mackenzie, president of the Winnipeg
Street Railway company, ami G. VY. Thompson of

the Ogilvie Milling company, are perfecting plans

for the installation .if a plant for generating electric

power tit the confluence of the Winnipeg and White-
mouth rivers, the power to be transmitted t" Win-
nipeg. The plans provide for the development of
10.000 horsepower.
The arbitrators to value the electric 11 d g 1

of the Kingston Electric Light and Power company,
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which the city proposes to purchase, has fixed the

' : 't $170,370. The company asked $373,000

II and franchise, and thi

u between $10,000 and $12,000. all

'h will h.-u 1 id by the city, if i

not buy ,,ut the company, but if they agree to do
so, each will pay one-half.

ill. Montreal Street Railway com; >cs to

give a bonus every month of $10 each to I

men and four conductors, who have a clean

as regards accidents and general conduct.
The Port Arthur Electric Railway company, which

operates between Port Arthur and Fort Williams,
and is owned jointly by both towns, has re-

ceived an offer from F. II. Clerguc for the pur-
chase of the entire road. The compaiv has a cap-
ital stock of $115,000 paid up, and $115,000 out-

standing bonds, and the road is eight miles long.

Notice has been given of an application to the On-
tario Legislature for an act to incorporate the To-
ronto and Hamilton Electric Railway company, with
power to build and operate a system of electric rail-

ways from Toronto, through Oakvillc to Hamilton.
with power to construct and operate telegraph and
telephone lines and electric power in connection with
the railway.

F. II. Clerguc of Sault Ste. Marie is negotiating
with the councils of Port Arthur and Fort Williams
with reference to the waterpower north of those
towns, with a view to purchasing and developing
10,000 horsepower for light, heat and power.
Colonel Anderson, chief engineer of the Dominion

Marine Department, has located the site for 11 new
electric lights, forming six ranges on the channel
between Montreal and Quebec, which will be erected
and ready for operation on the opening of naviga-
tion in the spring. H.

Ottawa, Ont., November 22.—It is estimated that
the total cost of laying conduits in the city of Mon-
treal, Que., for the use of the various electrical

concerns doing business in the city, will be upward
of $7,500,000.

The Royal Electric company has signed the light-

ing contract with the city of Montreal, under which,
after January 1, 1903, the company will get a five-

year extension of its present contract with the city

at the price of $60 per arc lamp, instead of $120
per lamp under the old contract.

The Vancouver Power company of Vancouver,
B. C, has concluded arrangements with the civic

authorities of New Westminster, whereby work may
be commenced on the development of the power at

Coquitlan Lake.
The light commissioners of the city of Brockville,

Ont., have decided to submit a by-iaw to the rate-

payers to raise the sum of $25,000 for improvements
to the lighting plant of the city. The money re-

quired includes $9,500 for tw"0 new dynamos, $3,000
for switchboard and changing the arc-light system,
$1,000 for transformers, and $3,300 for street lamps.
H. Barkholder of Chicago, F. Willis of London,

England, J. A. Anderson, E. A. Harrison, D. H.
Kc-iser and H. Phillips of Winnipeg, Man., have re-

cently inspected the falls at Lac Du Bonnet, and
looked over the ground for the new power-develop-
ment company, of which Mr. Barkholder is the head.
Mr. Willis is an English capitalist, who has become
interested in the project of bringing power from
the Lac Du Bonnet Falls to Winnipeg. All arrange-
ments are said to have now been made to proceed
with the installation of the power plant at the falls.

W.

Southern Developments.
Charlotte, N. C, November 23.—The charter mem-

bers of the Y'orktown (Va.), Pequosin and Hampton
Electric Railway company have disposed of their

rights to a new company, headed by O. D. Jackson
of Norfolk. Va., which has subscribed $50,000 toward
building the line. The same company has secured
the charter of a proposed line between Jamestown
and Y'orktown. Va.
The 500-horsepower electric power plant at Ivey.

N. C, has been started up and power will be trans-

mitted to Asheville, 15 miles distant.

The purchaser of the Wilmington (N. C.) Street
Railway company—the Wilmington Gas Light com-
pany, which also controls the Wilmington Sea
railroad—has take] 11. Dr. Charles P. Bollcs,

Flugh MacRac and others are interested.

The Railways and Ligitt company of America has
secured control ol sville i Cenn.) Traction
company, which consists of about 30 miles of trolley

lines. The Railways and Light company is con-
trolled [by tint William Mid, lend >rf inter.

Baltimore.
The board of aldermen of Gold- C, has

voted the plant of the local electric

any for $.'5,000.

rovements at Portman's Shoals, near An.'

S. C, for the Anderson Water. Light and I

company, which include a solid granite dan
feet long, 11 Eei d 30 wide, have been
completed. The obtaining of 4.' 00 horsepower is

the estimate. 1 result of the tt

The contract has been let t.i the Carter ei Gil-

nta for lighting

late capitol in Columbia, S. C, flic

Smith 1 of Richni
awarded the contract tit $4,442. to wire lb.

hospital for the insane, governor's mansion and pen-
itentiary.

The Gumming (G ie Railway
ustruct a 16-mile

Shadburn, 11. L
lull of Cumming

and J. 0. II. It

W. II. M
. has made

citizen:

an electric line Ix

four miles a]

from each
see that the gradii

building of the <:'

Texas and Mexico.
mbcr 21.—

H

the state cot:

year ended August 31, .

miles of sir' valued at $.

490, as compared with 243 :

valued at $860,685. Although th
show a considerable decrease in the nunr,
it is believed that there has been an increa
that the renditions of mileage of roads
some of the companies has not been com
Other repor
of telegraph and telephone lines in

valued at ?2 compared with 23.224 1

valued at $1 >r the preceding year.
A proposition has been made to the citizens of

Temple and Belton, two flourishing towns situated
in central Texas, by A. T. Bycrs of For; Worth
looking to the construction of an elect
connect the two places, the distance being about 12
miles. Mr. livers claims to represent capitalists who
are ready to build the line immediately if his
sition, which involves the raising of a bonus by
each of the two towns, is accepted. His scheme also
involves the erection of an electric-light plant mid-
way between the two towns which will furnish
and light to both.

Negotiations looking to the sale and consolidation
of the two street-railway systems in Mot.
ico, to an American syndicate, arc still pending.
The prospective purchasers contemplate converting
the lines into an electric system and making many
other important improvements.

Elertson & Risse, a well-known firm of Puebla,
Mexico, have obtained a concession from the c
ment of the state of Puebla for the building of an
electric railway from Puebla to the towns of Cholula
and Teotimechaucan, and to the cotton fa
known as Mayorazgo, Gaudalupe and La Xoria, all

located in that state. The power plant for this ex-
tensive electric-railway system will be located at a
waterfall distant about 35 miles from Puebla.

W. D. H.

Beyond the Rockies.
Salt Lake City, November 22.—The S;

dicate, which has just completed two large quartz
mills near Hailey, Idaho, to handle the
Hailey gold belt, has also decided to devci
waterpower of Sltoshone Falls on the Snake .

Ground has been broken, and a 25,000-horse
electric plant will at once be installed. It :s reported
to be the intention of the company to carry-

to the different Wood River camp's and to "run an-
other line nearly due south from the Falls, a dis-
tance of nearly 50 miles, to the new copper camp
of Contact, New In addition, the 15-mile stage
route between Shoshone station, on the main line
of the railroad, and the falls is to be equipped with
a trolley line for the accommodation of K

..tire scheme proposed will entail an expendi-
ture of about Jj.oco.coo. The ,'s and
mills on the Hailey gold belt aloi . to be
of sufficient importance to warrant the building
power plant at the falls. 40 mi

gy to operate the
in tile company's own works.
W. K. Harber has been elected president and

L. D. Sharp, secretary and treasurer.
electric-light company at Fort Bern
The Santa Clara Valley Electric B

has been organized at Oxnard. Cal., with ;

lowing-namcd directors: Colonel J. A. Duffil, B.
S. Yirdcn. F. O. Engstrum, I." A

rr, C. S. Peile and " M. P
the capital

build interurban lines in the
applied for a franchise tha
very conipli

been made for a franchise from El K
Paula, via Saticory.
At the regular monthly mc

the Utah 1

mbcr 14th.
-

ney was eh

nicy P. II. Tildcn, who has
the Salt Like 111

and It

them and c

this c

'ii November 15th. Mr

-

I that a 15-1

maim .

nt-a-mile r

traffic is figured

Important improvemen
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$3,000,000 and $4,000,000, will be made to the city

street railways in San Francisco in case the eastern

syndicate holding an option on the Market street,

Sutter and Sutro lines decides to purchase. A rep-

resentative of the eastern people says that the whole
system will be purchased by the syndicate. If the

books and the accounts and the physical examination
coincide with the reports made to the intending
purchasers, the deal will go through. The improve-
ments intended are very sweeping. They will in-

clude better roadbeds and rails, new cars, a change
from cable to electricity, and increased power.

A. W. C.

The Greencastle Automobile company of Green-
castle was incorporated during the week; capital,

$25,000. The board of directors is headed by H. S.
Renick.

J. E. Morand, president of the Indianapolis Trac-
fer company, has closed a contract with Chicago
people for 10 automobile cabs, to be operated in
this city. The vehicles will cost $25,000. The mo-
tive power will be electricity. F.

From the Buckeye State.

Columbus, Ohio, November 23.—It is claimed that

a large portion of the bonds sold in New York a

few days ago by the Everett-Moore syndicate went
to English investors. Several English engineers vis-

ited Cleveland a few weeks ago and were taken
over the Lake Shore lines and other properties con-

trolled by the syndicate. While nothing was said

as to the purpose of their visit, more than that they

simply wanted to learn the art of American railroad

building, it is now supposed they made the inspec-

tion as representatives of English capitalists. With
the capital thus secured the Everett-Moore lines are

destined to become the great system which they

have been planning for the last several years. No
doubt they will seek other lines to conquer as soon
as they realize the completion of their plans on the

Lake Shore road, which will connect Cleveland and
Detroit, and perhaps a number of other large cities

on and near Lake Erie.

The Mount Vernon, Mount Gilead and Western
Railroad company has been incorporated, with a

capital stock of $10,000, to build an electric road
from Mount Vernon west through Fredericktown,
Chester, Mount Gilead and Marion, with branches
from Mount Gilead to Galion and Mount Gilead to

Delaware. John W. Barry, Ulysses G. Denman, C.

D. Smiley, U. S. Wayne, Harry Grotz and Albert
E. AlcVety are the incorporators.

Frank DeHaas Robinson says that he has been
assured of plenty of capital to construct and op-

erate the new street-car lines in Cleveland which
he proposes to build. He was in New York last

week and said that he had made arrangements there

to that end. Further than this he had not much
to say, with the exception that the lines will cost

about $3,000,000 and that they have no connection
with any other company that has been formed in

Cleveland or any that has been proposed. He would
not commit himself in regard to the fare that will

be charged if the lines are built. O. M. C.

Information from Indiana.

Indianapolis, November 25.—Perhaps the most im-
portant interurban-railway deal that has taken place

for some time, in which Indiana capital has figured

was the sale this week of the Indianapolis and Green-
held line to the Indianapolis and Eastern Traction
company. The latter company was incorporated last

April with a capital of $200,000 to build an electric

road to Richmond. The deal has been pending for

some time, the company being anxious to get hold of

the line, as it will form an important link in the pro-
posed system and the company will now avoid the
building of a parallel line. The new owners will take
control at once, and they announce their intention of

extending the line from Greenfield to Richmond. This
will give Indianapolis direct connection by trolley with
Dayton and Cincinnati, Ohio. Branches to Knights-
town and Rushville by way of Carthage are also

proposed.
Another important deal was the purchase by the

Fort Wayne and Southwestern Electric Railway
company of the old canal bed between Lagro and
Huntington. This purchase completes the old tow-
path system. The owners held out for a large price,

but finally sold for $2,000 per mile. It is expected that

the system will be extended to Logansport, and then
to Lafayette, and thence to Danville, 111., on the old
towpath site.

survey for the proposed Newcastle and Pen-
dleton line was completed Friday. The line will be
21 miles long.

It is now an acknowledged fact that 95 per cent,

of the people of Anderson, Muncie and other gas
towns patronize the Union Traction line in prefer-

ence to the steam road. The hourly service and the
parlor-car limited service between Muncie and In-
dianapolis is unequaled anywhere in the country.
The Union City and Portland Intcrurban company

ted the survey of the proposed line be-
ll City and Richmond, and work will be

the month.
The intcrurban roads centering in Indiana]

which r ign the franchise accepted b

ded. A
meeting will be held with the B

er
-' the fran<

I

<f the intcrurban

on rea

i

The
rs for

for an

cents.

Northwestern Notations.

Minneapolis, Minn., November 23.—Contracts have,
been awarded to George F. Buck and Captain E.
Hill for the construction of the proposed Sioux
Falls-Madison electric line from Sioux Falls to
Colton, S. D., by way of Madison.
An mterurban electric line is projected to run

between Davenport and Muscatine, Iowa. W. H.
Kimball has been engaged to make the preliminary
survey.

it 13 announced that the Twin City Rapid Transit
company contemplates the construction of a third
mterurban line between Minneapolis and St. Paul
and the ultimate construction of an electric line to
Lake Minnetonka.

Charles L. Pillsbury of Minneapolis has completed
plans for the construction of a municipal electric-

light plant for New Ulm, Minn., and has submitted
them to the council of that city.

J. D. Jolly of Troy, Idaho, contemplates installing

a dynamo in his flour mill and generating electricity

to light the town.
Superintendent C. H. Greenwood of the La Crosse

Gas and Electric company of La Crosse, Wis., has
resigned. The company has just absorbed the Edi-
son Light and Power company, the La Crosse Gas
Light company and the La Crosse Brush Electric
Light company. Mr. Greenwood is succeeded by
George McMillan, one of the incorporators of the
new company.

F. L. DeCarrie of Montreal, who furnished the
plans for the garbage crematory in Minneapolis, says
that there is sufficient power available in the burning
of the city's garbage to operate an electric-light

plant of 400 to 500 arc lights. He suggests the re-

moval of the crematory to a central location in the
city. The incentive to get all the garbage possible
and cut down the lighting bill, he points out, would
result in making the city very clean and would at

the same time save materially on the lighting bill.

The Merrill Railway and Lighting company is

preparing to enlarge its power plant in Merrill, Wis.
Eight more waterwheels will be put in and two 700-
horsepower dynamos added. The cost of these im-
provements will be $40,000.
The Chippewa Valley Railway company announces

that it will extend its car line in Eau Claire, Wis.,
to the Dells.

The electric-light company at Missoula, Mont., has
about completed the extensions and improvements
of its system in Missoula, and as soon as the new
work is completed in Bonner, will be in shape to

furnish extensive power. The new distributing sta-

tion in Missoula has been fitted up with large switch-
boards and transformers. The new dynamos at Bon-
ner will more than double the company's capacity
for light.

An electric-light system is to be installed in the
government Indian school at Pierre, S. D.

E. S. Isaacs has secured a franchise from the city

of Walla Walla, Wash., for an electric car line and
is now arranging for a power plant. A right-of-

way will be secured for the waterpower from Mill
Creek, a large portion of which will be secured and
diverted about two miles, when the difference be-
tween the artificial fall and the real fall will be
about 250 feet. The plant will be constructed and
will generate between 500 and 1,000 horsepower.
It is understood Mr. Isaacs will put. in electric lights

for the houses and barns of the ranchers, through
whose lands his right-of-way runs, as part payment.

Seattle, Wash., will accept bids until December 7th
for city lighting for the coming year.

The Sheboygan-Elkhart Lake Railway and Elec-
tric company has completed grading for an inter-

urban line between Crystal Lake and Elkhart Lake,
Wis. The company will bid on lighting the streets

of Sheboygan at the expiration of the present con-
tract, and proposes the erection of a large lighting
and power plant.

The Duluth Electric company of Duluth, Minn.,
has been incorporated, with a capital stock of $100,-
000. The company has been organized to convert
waterpower into electric light and power. The incor-
porators arc A. W. Hartmann, R. B. Knox, C. E.
Van Bergen, O. C. Hartmann of Duluth, and R. R.
Dunn of Si. Paul.

The Des Moines (Iowa) City Railway company
has completed a new construction and repair shop
for cars, and now lias facilities for the production
of its own cars.

The I ric Works has filed articles of in-

corporation h D iloinc
,

with a capital of $5,000.
llif: l-i'l lately taken for furnishing electric cur-

r the city of Tacoma, Wash., result in a re-

duction from ni contracl of 37 per cent.
'I hi.- lowest bidder was the Tacoma Railway and
Power company, which bid 94 cents per kilowatt-

i $1.10 fur din cl current, for

a five tract, R.

general manager of the electric street-railway system
of Alexandria, Egypt.

M. H. Hussey, superintendent of the Waukegan
(111.) Electric Light company, has tendered his res-
ignation, to take effect on December 1st. Mr Hus-
sey will be succeeded by D. C. Light of Milwaukee,
Wis.

Miss Josephine Bowen Holman, the fiancee of G.
Marconi, the famous inventor, is visiting friends in
Chicago. The daily press states that her marriage
with Mr. Marconi will take place early next year
and that they will reside in England.

ELECTRIC LIGHTING.
An electric-lighting plant is to be established at

Hennessey, Okla._

A municipal electric-lighting system is" soon to be
installed at Walnut Ridge, Ark.

Lawrencedale, Va., has completed plans for the
erection of an electric-light plant.

An electric-light plant is soon to be established at
Borden, Ind., by Professor Borden.

The capital stock of the Monticeuo (111.) Electric
Light company has been increased from $10,000 to
$20,000.

HcKeesport, Pa., will, in February, vote on the
question of issuing $150,000 municipal electric-light-
ing bonds.

H. L. Canfield and others have incorporated the
Genoa (111.) Electric Light company, with a capital
stock of $10,000.

The capital stock of the Ridgefarm Electric Light
company of Danville, 111., has been increased from
$5,000 to $10,000.

An increase from $100,000 to $150,000 has been
made in the capital stock of the Bristol (Va.) Light
and Power company.

It is reported that W. H. Jacobs will soon begin
the work of erecting a $100,000 electric-lighting sys-
tem at South Bethlehem, Pa.

_ Lake Providence, La., has voted to issue $20,000
five per cent, bonds for the erection of waterworks
and an electric-lighting system.

The Castile (N. Y.) Electric Light and Power
company has been incorporated, with a capital of
$800, by G. S. VanGorder and others.

Arrangements are being made by the Merrill
(Wis.) Railway and Lighting company looking
toward the enlargement of its power plant.

J. M. Hughes has been granted a franchise at
Tuscumbia, Ala., for the construction of a street-
railway, waterworks and an electric-light plant.

Henry N. Galloudet, John J. Daly and others have
incorporated the American Town Lighting company
in New Jersey, with a capital stock of $1,000,000.

The proposition to issue $25,000 bonds for the ex-
tension and improvement of the electric-light and
waterworks plant was carried at Madisonville, Ohio,
recently.

Articles of incorporation have been issued to the
People's Gas and Electric company of Burlington,
Iowa, with a capital stock of $200,000. B. E. Sunny
has been elected president, Theo. P. Bailey is vice-
president and treasurer, and George P. Townsend is

secretary.

PERSONAL.
A Grayburn, formerly of Montreal, Que., and

more recently of Paris, France, has been appointed

ELECTRIC RAILWAYS.
It is rumored that an electric railway is soon to

be built to connect Athens and Jefferson, Ga.

A power house for the Easton (Pa.) and Doyles-
town Trolley company will be built at Raubsville,
Pa.

The capital stock of the Cincinnati Suburban Trac-
tion company has been increased from $50,000 to
$600,000.

With a capital stock of $5,000, the Eastern Rapid
Transit Street Railway company has been incorpo-
rated at Pittsburg, Pa.

D. C. Taylor has applied to the County Court at
Clayton, Mo., for a franchise for an electric line
from St. Louis to Manchester, Mo.

F. W. Emory and others have incorporated the
Galesburg (111.) and Oneida Electric Railway com-
pany, with a capital stock of $10,000.

It is reported that a syndicate, composed of New
York and Baltimore capitalists, has secured control
of the Knoxville (Tciin.) Traction company.

A plan is being promoted to construct an electric
railway between Waynesburg, Green County, Pa.,
and Rice's Landing, 011 the Monongaliela River.

Construction work on the power house and car
shops of tin- Florence (Colo.) Electric Street Rail
way company lias been commenced. About $25,000
will he expended.

The Toledo, Hicksville ami Fori Wayne Railway
company of Toledo, < Ihio, has been incorporated, witii
a capital stuck of $15,000, by Charles P. Griffin, A.
I-: I letwiler and others.

Right-of-way has been applied for in Shawnee
County, Kan,, by an electric-railway company, which
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desires to construcl a ruacl to connect Topcka, Law-
,, ii, , ;md Kansas City.

The Eastern Traction c pany has been incorpo-

rated at Cleveland, Ohio, with a capital stock of

$2,500,000. The incorporators are Harrison B. Mc-
I . VI li nry and others.

The Gordon Traction company lias been incorpo-

rated in Michigan to build an electric road 50 miles

long, from Battle Creek to Lansing. K. B. Gordon

of St. Marys, Ohio, is president of the company.

A mortgage for $3,000,000 has been filed by the

Detroit, Pontiac, Lapeer and Northern Klectric Rail-

way company, to provide for the construction of the

proposed line north from Detroit, through Pontiac,

(i ford and Lapeer to Bay City, Mich., a distance

of nearly 125 miles.

Articles of incorporation have been issued to the

Milwaukee Western Consolidated Electric Railway

company, granting it the right to purchase, acquire

or build electric-railway lines in the state of Wis-

consin. The capital stock of the company is $100,-

000 and the incorporators are C. B. McGann, L. G.

Brown and others.

In the case of Thomas G. Meancy, who was killed

on the Metropolitan elevated railway in Chicago dur-

ing a fog recently, the coroner's jury recommended

that the railway be equipped with signal and safety

devices to guard against such accidents in the future.

An extension of the block system now in vogue,

supplemented by an audible-signal system, such as

bells, fuses and the addition of other safety devices,

would, it was thought, obviate the fog danger to a

great extent. It was found that the cars were not

equipped with sand boxes, thus making it difficult

to Mop the trains on icy or damp rails. The jury

recommended that the City Council compel the rail-

road company, by ordinance, to adopt such devices

and appliances as will be adequate in fog and storm.

AUTOMOBILES.
The bondholders of the Electric Vehicle company

have assented, it is said, to the proposition to issue

$575,000 additional six per cent, bonds for develop-

ing the business.

So great has been the demand for space at the

automobile show at the Coliseum, Chicago, in March,

that the plan to have a track for exhibition pur-

poses must be abandoned. About 40,000 square feet

will be available for exhibition purposes.

PUBLICATIONS.
A recent bulletin (No. 207) of the Spraguc Elec-

tric company of New York city, illustrates a large

number of different applications of Lundell motors.

Among the applications are included those in which

the motors are used to drive printing presses, saws,

looms, sand sifters, shapers, fans, pumps, etc.

An "Album of Art in Black" is the title of a set

of handsomely engraved plates recently sent to its

friends and customers by the Warren Electric Man-
ufacturing company of Sandusky, Ohio. The plates,

which are 12 by 15 inches in size, illustrate different

views of Warren alternators, some plates showing

them connected to engines, and the Warren trans-

formers.

A new catalogue has recently been issued by

Henry Newgard & Co. of Chicago, western agents

for A. T. Thompson & Co.'s optical projection ap-

paratus The new Carman opaque-picture projector

is described, together with electric curtain hoists,

switchboards, Carman school rotary transformers,

electric stereopticon lamps, rheostats, projecting

microscopes, etc. This firm plans and installs lec-

ture-room and laboratory equipments, and the cata-

logue treats of much of the material that is nec-

essary for such installations.

An address on "Engineering Periodicals and the

Card Index" given before the students of the Society

of Mechanical Engineers of Sibley College, Cornell

University, by Professor H. Wade Hibbard, prin-

cipal of the school of railway mechanical engineer-

ing, has recently been published in pamphlet form.

The author gives the advantages of systematic read-
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ing of the current engineering literature and an ex-

haustive argument for the individual card index

audit nginccring. The treatise con-

uggestions that

help in any line of engineering. Professor Hibbard.

who may be addressed at Ithaca, N. Y.. will be glad

to send a copy of the pamphlet to any address.

SOCIETIES AND SCHOOLS.
A convention of the electrical contractor, of the

state of Pennsylvania will be held in Pittsburg,

on January 15, 1902.

A meeting of the executive committee of the In-

ternational Association of Municipal Electricians will

be held at Corning, N. Y., on December 14th to

select and assign subjects for papers to be read at

the seventh annual convention, to be held at Rich-

mond. Va., next year. W. II. Thompson of Rich-
mond is chairman of the committee.

The Thomas S. Clarkson Memorial School of

Technology of Potsdam, N. \\. held Founder's Day
exercises on Friday evening, November 29th. This
institution was founded in 1895 by the Misses Clark-

son as a memorial to their brother, Thomas S. Clark-

son. The courses comprise civil, electrical and me-
chanical engineering leading to the degrees of bach-

elor of science. The director of the school is

William S. Aldrich, late professor of electrical engi-

neering in the University of Illinois and well known
to the electrical fraternity throughout the country.

3^3

. fire recently. The plant

ielphia capitalists. The
$75,000.

Among the larger cx(

from I city for the

20th were the following:
packages of electrical matcri

ages of electrical machine-
seven packages of electrical m
packne
packages of electrical machin'
ages of electrical material,

packages of electrical machinery,
packages of electrical material. $
packages of electrical mati .-, and 129
packages of electrical material, $,-.

MISCELLANEOUS.
According to the opinion of an expert on the cop-

per situation, the consumption of this metal in 1901

will undoubtedly be the largest on record, prob-

ably 20 per cent, larger than in 1900, which would
make about 425,000,000 pounds. The exports to the

end of October foot up 79,000 gross tons and the to-

tal exports for the year will be close to 93,000 gross

tons, or 208,000,000 pounds.

A preliminary prospectus of the American Ex-
hibition, which is to be held in the Crystal Palace,

London, from May to September, has been given

the public. This exposition will be exclusively of

American products, arts, industries and inventions.

The exhibits will be divided into II classes. Elec-

trical exhibits will be included in Class I., which

covers the machinery and mechanical industry.

Press dispatches from Paris state that a barber

of that city recently patented a shaving machine
consisting of revolving blades operated by electricity.

The machine attracted many customers. In a few

days several customers discovered that their chins

had turned blue and the skin felt as if it had been

scorched. Physicians diagnosed the cases as burns

produced by electricity. Seventeen suits for dam-

ages against the barber are now said to be pending.

Preliminary steps have been taken by some of

the leading manufacturers of Vienna, Austria-Hun-

gary, to arrange for an international exposition of

inventions and novelties to be held in Vienna in

1903. It is proposed that the exhibition will em-

brace all varieties of technical inventions and. in

particular, those already practically introduced in

the manufactures. There will, perhaps, be an in-

ventors' gallery, where workshops will be open for

public demonstration. The Electrotechnical soci-

ety of Vienna is also arranging for an electrical

exposition to take place at the same time.

TRADE NEWS.
The Adirondack Electric company of Lake Placid.

N Y . has been incorporated, with a capital stock

of $100,000. The directors are A. W. Boynton, H.

S. Isham and F. A. Isham.

A neat mourning card has been issued by the

India Rubber and Gutta Percha Insulating company

of New Y'ork city, announcing the death of the late

James W. Godfrey on November 9th.

The bleaching plant of the Canadian Electro-

chemical company, manufacturer of bleaching

ders and caustic so, la. at Sault Ste. Marie. Out., was

BUSINESS.
W. S. Morse of the Morse Cedar Compa

continuing the business of the P com-
pany at the same address, Saginaw, Mich. The

Cedar company manufactures cedar products
of all kinds, including poles, tics, etc., and h.v

distributing yards.

The Electric Appliance company of Chicago is

calling attention to the fact that there are two good
guarantees back of the goods it is selling

own, and that of the manufacturers of the various
articles. This applies particularly to Gutmann ^in-

tegrating wattmeters, Packard incandescent lamps,

Adams-Bagnall arc lamps and Packard transformers.

The Porter Cedar company of Saginaw
a new producer and manufacturer of polc>.

posts, and other cedar products. John S. Porter,

president of the company, is well known in the above
lines, having been in the business for many
The Porter company's yards are on the Pere Mar-
quette and the Grand Rapids and Indiana railroads.

The company is prepared to furnish poles, tics, etc,

to telephone, telegraph, electric-light and strew

way companies and solicits inquiries.

The Bullock Electric Manufacturing company of

Cincinnati, Ohio, has installed eight of its motors,

ranging from 10 to 50 horsepower, at the Anheuser-
Busch brewery in St. Louis. One of these motors.

of 20 horsepower and 630 revolutions, is geared to

a pump which is used to handle the discharge from
a large jet condenser connected to a 500-ton de la

Vergne refrigerating machine, and the discharge

from the circulating pump of a surface condenser

connected to a 300-ton de la Vergne refrigerating ma-
chine and force it about 40 feet above the ground
level to a system of eight and 10-inch pipes, which
distribute the water to cooling towers.

The Electric Storage Battery' company of Phila-

delphia says it has installed 158 batteries of Chloride
accumulators in street-railway service for the pur-

poses of regulation and carrying the peak during

heavy traffic and for use in emergencies. These bat-

teries, representing over 103,000 kilowatt-hours of

output, are installed in power houses, sub-stations and
rotary-transformer stations, and cover every' applica-

tion of storage battery to street-railway s

Among recent installations of the company are

for the Detroit United Railway compan;
of 250 cells of type 53-G : the Chicago City Railway
company, 250 cells of 39-G ; the Southern Ohio Trac-

tion company. 290 cells of 11-F. and the Fairmount
and Clarksburg Railroad company. 250 cells of 11-E.

The American District Steam company of I

port. N. Y., says that it has had a very successful

business this season, having made about 30 installa-

tions of steam-heating plants in different -

of them entirely new and some in addition to work
already installed. Electric companies which arc op-

erating the American District Steam company ;

lem of exhaust-steam heating are said to be very

enthusiastic over the business and report a large

demand for steam. One plant, a part of whicl

installed last season and the res:

has 100 customers and an income of $10,000 a

all of this sum being derived from the sale

haust steam that was formerly wasted. This ii

more than pays the entire fuel and labor bills at the

n, thus practically producing the

ithout cost.

ILLUSTRATED ELECTRICAL PATENT RECORD.

686,704. Bushing for Interior Conduits. William F.

Bossert and Frederick T. Foxenberger. Utica,

N Y assignors to the Bossert Electric Con-

struction company, Utica, N. Y. Application filed

August 30, 1901.

A terminal locking or coupling bushioR- for interior con-

duits is described.

686,729. Brush Holder for Dynamo-electric Ma-

chines. Gustavos Hcidel, St. Louis, Mo. Ap-

plication filed March iS, 1901.

A socket having spring controlled slide rods rockinely

mounted therein is adapted to receive the brush. Adorn-

ment screws mounted in arms which are earned by the

rods, are adapted to bear against the brush.

686.735. Adjusting Device for Electric Igniters for

Explosive Motors. Charles 1. Jeffery, Chicago,

111., assignor of one-half to Thomas B. Jeffery,

Chicago, 111. Application filed December io, 1900.

Connected with an adjustable electric igniter is an ele-

ment which is movable at Will in opposite directions to

vary the time of sparking between earliest and latest in

Issued (United States Patent Office) November 10, igoi.

the piston stroke. Co-opornling stops are normally in

position to permit a ranee of movem-nt of the element in

spark-retarding direction and also to limit this movement.

Means are provided comveted with the element to dis-

place one of the stops at will to permit further movement
in the same direction.

686,739. Electric Railway. Frank Klepetko, Great-

falls, Mont., and George K. Fischer, Salt Lake
( i ;. h Vpplit ation tiled July m,

\ substantially insultting plank or support has 1

it each ildo at dlsunce above Us lower odjic. A
trolley is adaoi li maV comae! with the r.i

:

'

provided with spring-pressed s>io's which are insulated

,1, Qthir. Th I against the respective

, ,,l . to make contact therewith, and bear latei ally Wj08'

.!,.', ol the plank or support to be guided
ii creby.

Vutom; [echamsm for Embroider-

ing Machines. Carl B. Neubauer, Pausa, Gcr-
\-.

i| on filed January 2$, 1901.

A series of solenoid masnets have their nrmaturt

DeCted up in pairs by cross bars. An electric circuit is

adapted to bo closed wuen the armature pairs are oper-

ated. A solenoid has an armature to control

mechanism and conductors to energize the latter

when one of the former solenoid pairs moves by the loos-

cniog or breakage of a thread.

: s .-1 s S3 s 1 -n of Elect™ ' P
way or Other Cars. Gordon J. S

plv Jan-

ney. Philadelphia. Pa. A
8. 1 901.

A motor is mounted between the driving

nemos are arranged adjacent to th

motor. Bach of the d

movable numbers, oie of which is co 1

mdotthe motor, and the other ol

with the adjacent
connect! rhich the motoi

switch with connectto reby th* motor
may be independently thrown into circuit, and

...

with the motor. tSee cut on nex: f

-
>, Propelling and Steering
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J. Sterrens, Chicago, 111. Application filed July

12, 1901.

A system is described wherin two propelling motors in

tbe boat are connected to a source of current on shore by
transmission cables. A prrpeller or screw attached to

each motor is provided at the stern of the boat aod by
this the boat is propelled and steered by the power de-
rived at the starting point.

086,782. Electrical Heater for Developing and Fix-

ing Inks on Manuscripts. Evert M. Thompson,
Indianapolis, Ind. Application filed April 29,

1901.

This device consists of a grating which is electrically

heated a id a swinging shelf or platform on which the
paper can be pUc-td Means are provided fir swinging
the face of the platform into proximity with the heated
grating.

686,832. Electric Conducting Cables. John D.
Peachey, Newark, N. J. Application filed Sep-
tember 21, 1900.

A number of insulated wires each carry a local mark of

identific ition. A hermetically sealed inclosure is provided
for protecting and preserving the marks of identification.

NO. 6S6,76S.—RAILWAY PROPULSION SYSTE

£86,835. Magnetic Separator for Ore or Concen-
trates. Marcus Ruthenburg, Philadelphia, Pa.
Application filed May 28, 1900.

Means are provided to energize a rotatable magnetic
field and thereby induce progression of the magnetic par-
ticles in the material treated, in a direction opposite to

the direction of rotation traversed by the field.

6S6..S36. Electric Furnace. Marcus Ruthenburg,
Philadelphia, Pa. Application filed August 4,

1900.

In this furnace, opposed tubular electrodes are formed
of magnetizable metal and means are provided to supply
the material to be treated through the electrodes.

£86,856. Dynamo-electric Machine. Walter Lang-
don-Davies and Alfred Soames, Surrey, England.
Application filed June 14, 1901.

A motor enclosed in a casing has bearings at each end of
the casing through which the axis of the motor's armiture
ext-.nds. Another casing encloses the windings of the ar-
mature as well as its core, the -irmature-core d vidiag this

casing into two compartments one at each of its ends.
Passages are formed traasver-^ely through the armature
core, the armature windings extending through and only
partly filling these passages so that space is left for air or
fluid in one compartment to pass to tne other. A passage
is formed through one end of the axis by which air or
fluid can be supplied to one orapartment and a passage is

formed through toe other end of the axis by which it can
escape from the other compartments. (See cut.)

086,859. Electric Generator and Distributer for

Medical Treatment. Edwin L. Madden, Kana-
wha, Iowa. Application filed March 28, 1901.

An anode has flexible extensions in combination with
flexible insulated conductors and coils on a magnet.

6S5;862. Electric Railway. James F. Munsie, Brook-
lyn. N. Y.

; Julia F. Munsie, administratrix of

said James F. Munsie. deceased, assignor to

Webster M. CHckner, Bruynswick, N. Y. Ap-
plication filed August 24, 1899. Renewed July

31, 1901.

A contact or concentrator has a portion whose sides con-
verge toward each other at opposite ends and are adapted
to receive collector shoes or brushes on opposite sides
thereof duriog the transit of a car. A switch is provided
to be operated by the plunger for closing the circuit of a
supply conductor with the contact or concentrator.

ttcries. Rufus N.
hi 1

.

1 ork, N. Y.

Thi« d

material d: with raised rib?, having a
wavj

I

m to tbe
p
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of one-half to

James W. Chisholm, Baltimore, Md. Applica-
tion filed August 22, 1901.

A series of subscribers' lines lead into the automatic
telephone ex hange. A series of cord circuits is provided
with terminals, and a series of automatically operated
terminal switches—one for each line. The switches make
connection between one or more of the lines and cord-cir-
cuit terminals.

C 86,91 8. Automatic Circuit-breaker. Henry P. Ball,

New York, N. Y., assignor to the General In-
candescent Arc Light company of New York.
Application filed June 25, 1900.

A pivoted lever having a carbon contact mounted on its

end has a segmental bearing shoulder on its lower end and
a spring plate be-trs on the shoulder and is connected to
one of the conductors. A carbon comact is connected to
the opposite conductor. A latch is provided for holding
the lever in a closed position, and there are means for re-
leasing the latch.

686,925. Party-line Selector System. Thomas C.
Drake, Malta, Ohio. Application filed March 2,

1901.

A system is described in which a series of step-by-step
and restoring mechanisms at a series of sub-stations are
arranged whereby a contact disk may be propelled step-
by-step to a predetermined position on energizing the elec-
tromagnets, which are included in the mechanisms, in-
termittently by means of a "light current." (See cut.)

686,942. Electric Servomotor. Pierre M. Le Hega-
rat, Paris, France. Application filed March 12,

1901.

The described servomotor comprises a switch which is

operated by the motor to be controlled, the switch having
more than one contact and being adapted to change con-
tacts upon a certain number of revolutions of the motor
shaft. A disk is provided with a number of contacts.
Wires are placed between each switch contact and certain
disk contacts. A lo-king device is electrically operated
by the current passing through the motor circuit and is

adapted to limit the movement of a shaft when energized
but not at other times. A. pole changer and a hand wheel
are also provided.

£86,973. Railway-crossing Signal. Burton A. Karr,
Council Bluffs, Iowa, assignor to the Karr Signal
and Power company, Omaha, Neb. Application
filed July iS, 1901.

In this signal, a track circuit is combined with magnets
which control an arm adapted to complete a local circuit
through the signal mechanism.

687,042. Anti-hunting Device. Alexander D. Lunt,
Schenectady, N. Y., assignor to the General Elec-
tric company, Schenectady, N. Y. Application
filed June 25, 1900.

The described anti-hunting means for synchronous alter-
nating current dynamo-electric machines comprises a mass
of metal surrounding a pole-tip of the machine to which
it is applied.

£87,044. Rheostat. Frederick Mackintosh, Schenec-
tady, N. Y., assignor to the General Electric
company, Schenectady, N. Y. Application filed

April 22, 1901.

In this device a length of resistance wire is bent back
and forth upon iiself, and mounted between insulated
heat-conducting plates. A number of bends of the wire
are permitted to project from the edges of the plates, and
contact studs are connected with the bends.

687,048. Transformer. Walter S. Moody, Schenec-
tady, N. Y., assignor to the General Electric

company, Schenectady, N. Y. Application filed

May 31, 1901.

Two supposed windings on thexore occupy less than the
total winding space. A separate auxiliary regulating wind-
ing is located in the remaining winding space and is con-
nected with the inner winding, but not surrounded by the
outer winding.

687,050. Indicating Instrument. Thomas F. Mul-
laney, New York, N. Y., assignor to the General
Electric company, Schenectady, N. Y. Applica-
tion filed August 16, 1901.

This is a synchronizing device in which two voltmeters
are arranged so as to have their needles or pointers move
in proxmity to each other. Means are provided for caus-
ing the d flection of one voltmeter to represent the resultant
of voltages correspondi ig respectively to like phases of
tbe machines to be synchronized, and there are also means
for causing the deflection of the otner voltmeter to repre-
sent the r>-s dtant of electromotive forces corresponding
respectively to unlike pha-.es of the machines.

687,060. System of Motor ' Control. Charles L.

Perry, Schenectady, N. Y., assignor to the Gen-
eral Electric company, Schenectady, N. Y. Ap-
plication filed June 21, 1900.

A motor co itroller is provided with separately actuated
contacts wh ch have actuating windings. A master con-
troller is provided for controlling the supply of current to

the windings, and there are menns opera tively connected to

to one of tbe motor controller contacts for reducing the
flow of current through ths actuiting windings.

687,065. Circuit-breaker. Robert H. Read, Schenec-
tady, N. Y., assignor to the General Electric com-
pany, Schenectady, N. Y. Application filed July
18, 1901.

This device is provided with main and shunt contacts.
There is a path of low impedance for the shunt contact
when the mai i conta ts are separated. A blow-out coil is

cut into circuit before final rupture.

687,078. Alternating-current System. Charles P.
Steinmctz, Schenectady, N. Y., assignor to the
General Electric company, Schenectady; N. Y.
Application filed May 26, 1900.

A number of conductors great r than two extend respect-
ively from no'i-eritiipot^ntinl points or a source of current-
A device possessing the effect ol capacity it in series with
one of the conductor1

.. A multiphase motor is connected to

the conductors, and means are provided for varying the re-

ini a the Induced membot ol tin: motor.

687,087. Switch Signal, Bcrtis H. Urschcl and Ed-
mund P. Thomas, Sugarridgc, Ohio. Applica-
tion filed May 26, IQ

in the main line of a grounded and
main line electric circuit which ia run along d railroad,

tary controlling do vi es are provided wi'h contact fin-

for clo^ine cue main and ground circuit'.. J be i do-
:• operated by > moi in

'687,091 Bond. Carl Walther, Berlin, Ger-
many, assignor to the General Electric company,

Schenectady, N. Y. Application filed June 27,
1900.
This bond comprises a stranded bonding conductor, the

ends of which are inserted in holes in the webs of the rails,
and each strand is pressed into intimate contact with the
rail.

687,098. Electric Railway. Granville T. Woods,
New York, N. Y., assignor to the General Elec-
tric company, Schenectady, N. Y. Application
filed June 29, 1900.
A connection is made between each conductor section

and the feeder, and an electromagnetic switch is provided
for each connection . There are mechanical means for auto-
matically forcing the switch to open when no current in ex-
cess of a predetermined minimum is flowing through its
coil.

687,121. Electric Battery. Edwin F. Callender,
Galesburg, 111., assignor of one-half to James J.
Callender, Galesburg, 111. Application filed April
17, 1901.

In this primary battery, a tube of insulating material is
cemented in the bor* of the hollow carbon element. A zinc
rod is disposed within this tube and projects below the
carbon element. A bushing holds the zinc rod within the
tube.

NO. 686,925.—PARTY-LINE TELEPHONE SELECTOR SYSTEM.

687,124. System of Electric Circuits. Frank E. Case,
Schenectady, N. Y., assignor to the General
Electric company, Schenectady, N. Y. Applica-
tion filed June 29, 1901.
One or more electric motors are combined with a num-

ber of separately actuated contacts for varying the motor
speed. Separate coils are connected in mul.iple and are
responsive to different current strengths for effecting the
actuation of the contacts. Means are pr-ivid- d for send-
ing acurrent of varying strength through the coils and
there are means whereby each coil on becoming energized
will open-circuit all preceding coils.

£87,140. System of Electrical Distribution. Augus-
tine R. Everest, Lynn, Mass., assignor to the
General Electric company, Schenectady, N. Y.
Application filed May 31, 1901.

Means are provided f r impressing an electromotive
force on distrioutLng or transmitting conductors. An induc-
tance coil is placed in series with one of the conductors,
and another inductance coil is in shunt across the conduc-
tors.

687,141. Current Transformer. Augustine R. Ev-
erest, Lynn, Mass., assignor to the General Elec-
tric company, Schenectady, N. Y. Application
filed July 29, 1901.

This transformer comprises a core consisting of an
assemblage of annular or ring punching nr laminae, a cylin-
drical bar constituting a primary and surrounded by the
core, and a secondary disposed suitably in inductive re-

lation with respect to the prim iry.

687,143. System of Motor Control. Philip Farns-
worth, Schenectady, N. Y., assignor to the Gen-
eral Electric company, Schenectady, N. Y. Ap-
plication filed April 22, 1901.

A number of electric motors are connected in series and
are adapted to be connected operatively toa common load.
Means are provided for varying step by step the couater
electromotive force of only a portion of the motors, and
there is a controlling switch for supplying all the motors
with line current.

NO. 687.I47 —CURRENT REGULATOR.

'87.147. Regulator. Richard Fleming, Lynn, Mass.,

assignor to the General Electric company, Sche-
nectady, N. Y. Application filed July 20, 190a
Conductors arc supplied by a source of alternating cur-

rent, A 1 niip msaior is con meted t i the conductors and a

scries of fixed contacts are connected to points in the wind-
ing of the compensator. A transformer has one of its

wildings in H-ries with otio of the conductors, and there

are moans for adjusubly connecting an uli r of the witid-

ini: of tliu transformer to the series of fixed contacts. (See
cut.)

Reissue.

11,945. Railway Brake. Alfred Green, Rochester,

N. Y.. assignor to the Compound Magnet Brake
npany. Application filed July 27, igoi. Orig-

inal number, 670,873, dated March 26, igoi.

A certain amount of brikin: effort on tho o i eratine-han-
dle actuates an electrically operated mechanism for brak-
ing.
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Reconstruction of Isolated Electric-

lighting Plant.

An interesting example of what may be accom-

plished in the remodeling of an isolated electric-light

plant by the installation of new machines and mod-
ern engineering is afforded in a large department

store on the Northwest Side of Chicago. The store

in question is located at 037 Milwaukee avenue, and
is owned by W. A. Wiebolt & Co. The store build-

ing was recently increased in size and a new building

ad<led, and the lighting plant had to be enlarged.

The old plant included a 16 by 42-inch Vilter-Corliss

engine connected to a countershaft by a rope drive.

Two 50-kilowatt generators were belted from the

countershaft.

The increased lighting load necessitated by the

new building required additional generating capac-

ity. Larger dynamos could not be installed and

operated from the countershaft, botli on account

of the lack of room and because the capacity of the

engine had nearly been reached. It was therefore

decided to take out the countershaft and old gen-

erators and install a direct-connected unit of 100

kilowatts capacity and another new generator of

equal power, to be operated by means of the Corliss

engine and rope drive. A Triumph 120-volt gen-

erator was accordingly installed wdiere the counter-

shaft bail been and connected to the Corliss engine

by the same rope drive. This engine has a speed

of 84 revolutions a minute, the generator speed being

500 revolutions. Between the crank end of the en-

gine and its generator was installed the direct-con-

nected unit (Fig. 1). This latter consists of a New
York Safety automatic 15M! by r6-inch engine, driv-

also a five horsepowei motor belted to a meat chop-

pcr I" the meal market there are six electric ceil-

ing fans, and foui ded for thi

water fountain on the main floor. Eight circuits

lead from the switchboard in the engine

fur arcs, three for Incandcsi em scrvici and 01

the electric sign.

This switchboard is of an unusual but very simple-

design. The front of it is illustrated- in Fig. 2.

while Fig. 3. on the next page, shows a diagram of

the connections on the back of the board. The

amperes, the loads on the generator, will

mately equal. With a fluctuating

arrangement would not be so efficient :-.

ch terminal

the bus-bars are made by br

in line with the
bar- and then connected to the latter by the

sary fuses. In thi

itchboard with the cx<

of the feeder wires leading off to the

d the wires running to the am:

Fig. 2. Switchboard.

and voltmeter. These instruments are mounted on
the top of the board in front. The generator -

ances are mounted on the back of the board and
are of the Wirt type. The switchboard
two panels and is built of white marble
mated that about one-third was saved in the c

the switchboard by adopting the simple c

mentioned, with no wires and parts that had to he

fitted after the board was placed in position.

The steam plant of the building

IOO-horsepower Prentice tubular

inches by 18 feet in size. Steam pressure is ,-

at 05 pounds. In addition to the heating

buildings, the boilers supply steam to

elevators, an eight-ton refrigerator system op<
on tin- Barber direct brine-circulation principle, and
several auxiliaries.

C. W. Carman, recently prol at the

Lewis Institute of Chicago, was the consulting engi-

neer for this reconstru

being his .... lesign The wiring of the bu

and construction of the switchboard
plished by Henry Newgard & Co of Chic _

Fig. 1. Engine Room.

RECONSTRUCTION OF ISOLATED ELECTRIC-LIGHTING PLANT.

ing a 120-volt. direct-currenl Western Electric gener-

ator. The speed of this unit is 250 revolutions a

minute, and on a recent lest a variation of onlj ! « 1

1

revolutions was shown in a change from 110 load to

full load. The regulation change on the engine go\

ernor could not he detected and the bearings ran
perfectly cool. The engine showed an efficiency of

01 per cent. Each generator is designed for a ^?

per cent, overload for two hours.

The principal load on the plant is for lighting, the

building being wired for a straight tio-volt two-wire

service. There arc Hio five-ampere, 1.200-candlc-

power. enelosed-are lamps .if the Western Electric

type, and 600 16-candlepower incandescent lamps
The arcs are used for the genera! illumination on the

four floors of the building, while incandescent s are

used in the basement, corridors, etc. 150 being used

in an electric sign on the front of the building. In

the grocery and meat department there is a one half

horsepower motor belted to a coffee grinder and

feeder switches are of the following I iut

of 400 amperes each, two of 300 and two of 150 am-
peres each. They are two pole, double-throw switel

and are mounted across the centet of the switchb

The feeder cables are brought directly 1,1 the hinge-

end terminals of tin- switches, as indicated b;

dotted lines at the top of the board in Fig. ;, There

are two sel -
1 »f bus bai s, 1 mt 6 ir each gener;

the generator sw itches

feeder switches, one at either side of the board. The
upper contacts of the feeder switches are comic
to ili' ;':':-'' bus-bars and the Lover contacts .

lower set ,.f bus

thrown on either machine. During the day only one

1
if tin- gem '

ing 000 amperes. At e\enmg both dynamos
started and inn until the store closi |0 p. 111

tin acc of the lighting load being practically

constant, th< ircuits have been so pi

lioned that at maximum load, which is about

Comparative Tests of Steam and Elec-
tric Traction.

Some tests are being ma,':, mental

track of the General Electric conipani

neetady. X. V.. to obtain comparable
the draw-bar pull, speed acceleration and

us when ha

when haul n electric m
dynamometer car of ihe Unil

the Illinois Central Railroad

dcr tii

is being used to obtain the

cars, each equipped with 1

motives arc furnished by the Xew V
Railroad company. X

given out. but it is reported thai

have been favorable toward

The tests are being made under

Vrnold of Chicago and W. B. P

General Electric company.
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Electricity in the United States Navy.

The annual report of the inspector of electrical

appliances of the Navy Department shows that about

$438,455 has been expended during the fiscal year

for repairs to the electric plants of ships and for

the manufacture and repair of electrical appliances

and their accessories. Alterations and additions to

the electrical appliances of more than 93 ships have

been made during the fiscal year; some of these

were extensive and others were of minor character.

Extensive electrical repairs are now in progress on

WESTERN ELECTRICIAN.

the naval service. In accordance with the recom-
mendation a board on this subject was ordered

by the Navy Department, with a view of recommend-
ing, after careful consideration of the question, what
was the most desirable voltage for use at the pres-

ent time. A change became advisable on account

of the changed conditions, and the very great in-

crease in the use of electricity for auxiliary pur-

poses. The board, after several months of study

and experiment, and after a full discussion of the

various difficulties connected with the problem, ad-

sed the use of generators of 125 volts. This sug-
16 ships, most of them involving new generators

t ; has been "approved by the department, and
and engines. New electric plants have been in-

stalled in 12 ships during the year. In some in-

stances the new plant has been a substitution of

generating sets of greater capacity than those pre-

viously installed.
.

For three years the Bureau of Equipment of the

Navy Department has earnestly recommended that

steps are now being taken with a view of introducing

generators of this voltage into the latest type of

battleship and cruiser under construction.

Attention is also called to the fact that with the

very great increase in the size of electric plants of

hips, more attention must be paid to the design of

e^"h»ceri3d'^hTpb^V'be dyLno rooms or spaces devoted to this class of

confined to those of simple character and only such machinery.

as necessary for military efficiency. The bureau

officials have in previous reports discussed this

question at considerable length, giving illustrations

and advancing arguments. They have also urged

in earnest terms that the generators of ships of war

shall not be overloaded by the use of electric aux-

iliaries, which in itself invites disaster.

The school at the New York navy yard for the

instruction of enlisted men in electricity has been

continued throughout the .last year, with excellent

results. The graduates are able to serve as tenders

of dynamos in an efficient manner with no further

experience. The school at the Naval Torpedo Sta-

tion for the instruction of officers in electricity and

torpedo warfare has also had its usual sessions

during the last summer. It is believed that the

course of electricity at this school should be more

Lieutenant-commander George W. Denfeld, U.S.
N., served as inspector of electrical appliances until

January 12, 1901, when he was detailed for sea

service. He was relieved by Lieutenant H. E. Par-

menter.

-
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FIG. 3. RECONSTRUCTION OF ISOLATED ELECTRIC-LIGHTING PLANT
DIAGRAM OF CONNECTIONS ON SWITCHBOARD.

extensive, it having been confined during the year

chiefly to practical exercises. A recommendation
has been made to the effect that theoretical instruc-

tion be given by means of a course of lectures.

As an illustration of the necessity for more com-
plete and efficient care of electrical appliances on

shipboard, the inspector makes reference to the fol-

lowing facts : The normal horsepower of the output

of the electric generators of the Virginia class of

battleship is about one-seventh greater than the to-

tal horsepower of the steam-propelling machinery
of the Hartford, Admiral Farragut's flagship, during

the Civil War. Eight engineer officers were aboard

the Hartford in 1863 for the care of this machinery.

The electric generators and engines now used in

war ships are much more complicated than the

steam machinery above mentioned. Notwithstanding

this fact, there is no organized corps of commis-
rant officers to keep this machinery in

repair and to exercise supervision over it when in

It has therefore been recommended that

additional gunners be appointed from men who are

care for and repair electrical machinery
rd in the same manner that machinists

for and repair steam machinery, or that legis-

iked for a separate corps of warrant

be known as electricians. No personnel
1 be more necessary for the

effve:- than such a corps.

Dur: executive order, the pay
' electricians, electricians first class,

been advanced
S50 and $40 per

mont: ing of clcc-

month,
tablisbed. It is anticipated that the serv-

ill be much bene;" Further pro-

Space Telegraphy for the Weather Bu-
reau.

Washington, D. C, November 29.—The fifth an-

nual report of Secretary of Agriculture Wilson

contains some reference to wireless telegraphy in

connection with the work of the Weather Bureau

during the last year. The secretary says the vast

extent of our sea and lake coasts, and the intimate

communication between the Weather Bureau sta-

tions, which are distributed

along these coast lines, and the

vessels of commerce have in-

duced him to authorize per-

sistent and systematic experi-

mentation in space telegraphy.

Substantial improvements have

been made during the last year

in the department's system.

The line of research has been

divided into three classes: First,

the perfection of a more power-

ful transmitter, in which the en-

ergy of radiation shall be greatly

increased ; second, the devising

of a more delicate receiver—one

that would be positive instead of

depending upon an imperfect

and variable contact, as do all

systems now in use, and, third,

the perfection o'f a system of se-

lective telegraphy, whereby mes-

sages may be differentiated, and
only the receiver that it is de-

sired shall receive the message

may become responsive to the

waves of ether

The first of these problems

may be said to have been successfully solved, with

a transmitter capable of radiating all the energy

generated. The second is believed to be nearing a

successful solution. The third is thought to be well

demonstrated theoretically, but has not been fully

tested in practice.

In conclusion, the secretary says that while there

is much experimental work yet to be done before

the present system is reliable for inter-ship com -

munication, or before any two systems can work
within the same field without each rendering the

other useless, such progress has been made by the

government experimenters that, with no interference

by private systems, stations can be successfully op-

erated over at least 150 miles of coast line, and

they are now in operation on the North Carolina and

Virginia coasts, and soon will be instituted between

the Farallone Islands and the mainland and Tatoosh

Island and the mainland, on the Pacific coast. T.

I

I
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that a special expedition be sent out at an early
date under the general supervision of the forestry
division of the Philippines to determine the location,

extent, quantity, etc., of this product.

Guttapercha in the Philippines.

The amount of guttapercha that will be required

for the transpacific cable, estimated at 3,000,000

pounds, is causing some concern among the army
signal officers, lest the demand will seriously affect the

price of the material. Captain George O. Squier of

the Signal Corps has recently made an investigation

of the sources of the supply and has made a report

General Greely. He says that there are large

quantities of so-called guttapercha in the southern
i lands of the Philippines. The present market for

the archipelago is Singapore and not Manila. The
Singapore dealers are interested that no knowledge
of the; subject shall be obtained, as they arc looking

for the purchase of whatever product can 1
1'

an in- tained from the Philippi: None of the natives

appreciate the present value of gut .iron,

ccr in charge mcrcial product. Captain Squier recommend:. that

bility. immee be taken to prevent the destroying

ils have been rcc- of pcrcha trees by the natives in gathering

:;cnerators for 1, if a chemical analysis warrants.

Opening of the Charleston Exposition.

Hardly had the Pan-American Exposition closed
its gates before the South Carolina Interstate and
West Indian Exposition was opened at Charles-
ton, S. C. While the first object of the new ex-
position is, like those at Atlanta and Nashville, to
exhibit the resources and the industrial progress
of the South, the second is hardly less subordinate,
of making Charleston the port, so far as possible, of
the West Indian trade, which is so clearly destined to
increase in importance. The exposition was opened
on December 1st, with appropriate religious cere-
monies, the formal opening occurring on the fol-
lowing day, when Senator Chauncey M. Depew de-
livered the principal address. On a telegraphic
signal from President Roosevelt at Washington the
exposition was formally declared open.
The electrical features of the exposition are in

charge of Charles T. Malcomson, the chief engineer.
One of the principal points of interest is the Elec-
trical Island, that is situated in the center of the
lake, which forms one of the natural scenes of beauty
at the show. Electrical towers on the island and
on other points of the grounds are planned to con-
tain searchlights that will play upon the buildings
and grounds. In addition to this, the Court of
Palaces will be outlined with electric incandescent
lamps, and the facades of the buildings will reflect
a constantly changing color scheme of decorative
light. Among the foliage of the Sunken Garden
will be points of light resembling innumerable fire-

flies, and these will be reflected in the lake 'which
surrounds this garden.
The numerous and valuable waterpowers about

South Carolina and its neighboring states lend them-
selves easily to electric power-transmission plants.
The largest practical application of this power will
be found in the Cotton Palace, where it is intended
that the entire cotton process, from the blossom on
the stalk to the finished product, will be shown by a
working exhibit. The power necessary to run the
many motors used in this building will be brought
from a plant several miles distant.

The plan of installation and distribution consists
of delivering the current to a sub-station on the
grounds as high-potential alternating current, where
rotaries, frequency changers, static transformers,
switchboards and other apparatus are used to trans-
form and control the current as required.
The largest demand for direct current will be that

of the Machinery and Electricity building, where mo-
tors of variable speed and constant torque for operat-
ing machinery will be installed. An attractive feature
of this building will be its charging station for
launches and automobiles. In its operative exhibit
the building will contain the latest improvements
in motive power that go to make up a modern ma-
chine shop, and everywhere possible shafting will

be eliminated. To the foregoing will also be added
a subsidiary exhibit plant, a display of manufactures
of electrical machinery, and a reserve supply in case
of trouble at the main source of current. At the
Transportation building are to be shown, among
other things, electric-traction and vehicle exhibits.

Photographing the Spectrum of Light-
ning.

Professor E. C. Pickering, the director of the
Harvard Observatory, announces what are said to

be the first successful experiments in photographing
the spectrum of lightning, that is, the divisions of
colors which combine to produce the white glare of

the lightning flash and which offer the physicist his

opportunity to analyze the elements that compose it.

The photographs, three in number, were obtained
by J. H. Freeze of Harvard at the observatory last

summer, with the same apparatus that is used in

photographing the spectra of the stars. This appa-
ratus consists of an eight-inch or 11-inch telescope

with a camera at one end and a prism at the other,

the latter being placed in front of the objective lens

so as to break up the object photographed into paral-

lel bands of color, which are seen in the photograph
by differences in degree of black and white.

The scientific value of these spectra arises from
the fact that the various elements of the atmosphere,
as well as the various elements of solid bodies under
the influence of intense heat, give off different colors,

by which they can be differentiated. The element
of hydrogen, which is found in the spectra of nearly

all stars, produces a series of well-marked lines quite

different from those made by the element of iron, for

example, found in some, but not in all, stellar spectra.

I lie photograph of a star spectrum is not so much
a photograph of the star^ as of the luminous vapor
immediately surrounding it, from which it is possible

i" deduce the constitution of the burning mass of the

star it self.

The hydrogen lines of the lightning spectra oh

tained are found to be very much like those shown
by the spectra of "new" stars, except, of course,

that they indicate no solid body. An interesting com-
parison shows that the hydrogen lines of a lightning

flash that illuminated the whole heavens correspond
almost exactly with those of a small quartcr-of-an-

ineli flash of lightning produced artificially in a tube

or in the open air.
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Street-railway and Lighting Companies
in Ohio.

The report of the secretary of state of Ohio for

the year ended November 15th shows that there

were 97 electric street-railway companies in-

corporated, including 1
*. w»th a total

capil ilization of $24,361,000. In the same lime com-
alrcady incorporated increased their capital

$16,316,000, making a total of $40,077,000 to

bi pul into the business in the future, or since the

- were filed. During the year 1000 there were

35 street-railway incorporations and consolidations

filed in the office of the secretary, with a total cap-

ital stock of $14,352,000. and those already incorpo-

ratcd increased their capital stock $8,160,000, making
in all $22,512,000. The total gain of the present year

ovei 1900 is $18,165,000, which shows what wonder-
ful development there lias been in Ohio in this line.

there is perhaps more money being put into electric

railways in Ohio at the present time than in any
other one line of business. Next year is expected

to show a still better gain, if not in the amount of

money invested, in the perfection of the various

it. mis, at least.

\\ i t bin the last year there were 20 electric-light

and power companies incorporated, with a total

capital stock of $3,265,000. Companies already in-

corporated or in operation increased their' capital

stock $1,325,000, making in all $4,590,000. For the

corresponding time in 1900 there were 14 electric-

light and power companies incorporated, with a total

capitalization of $930,500. Companies already in ex-

istence increased their capital stock $254,000. making
in all $1,184,000. The gain this year over 1900 is,

therefore, $3,406,000.

Picturesque Power House in Scottish
Highlands.

An interesting waterpower electric generating

plant has recently been installed for J. M. Fraser

at Invermay House, near Perth, Scotland. The in-

stallation is noteworthy from the fact that a stream

of water of considerable fall is utilized and that the

electric current is used to charge a storage battery

at some distance from the power house.

The pond or reservoir for containing the water

was formed by building a dam across the adjacent

stream. From this reservoir a cast-iron pipe was
laid to the power house, the length of the pipe being

2,540 feet, and its diameter nine inches. Joined on
to this pipe is another of eight inches diameter and

160 feet long, made of riveted steel, and this joins

on to the inlet flange of the turbine. The total

length of inlet pipe is thus 2,700 feet. In this

length, or rather from the surface of the pond to

the tailrace, the fall is 200 feet.

The turbine house is built on concrete columns,

and is thatched with reed, which grows on the

banks of the Tay, and presents, as will be seen in

the accompanying illustration, a pretty appearance.

The wheel is 10 inches in diameter and is coupled

directly to a Parker dynamo, giving an output of 60

PICTURESQUE POWER HOUSE IN SCOTTISH HIGHLANDS.

amperes and 175 volts, suitable for charging the

accumulator from which the lamps receive the cur-

rent. The turbine is so placed that there is a fall

from it of 15 feet to the tailrace, so that there

is in all a fall of 185 feet to the turbine and 15 feet

of suction, making a total of 200 feet of fall. The
turbine gives out about 12 brake horsepower, and
its speed is 1,000 revolutions per minute. The pond
from which it receives the supply of water has been
well stocked with fish, and therefore serves as an

artificial fishpond as well as a waterpower reservoir.

The power house is about 150 yards from the

mansion house, where the electric light is used.

The cable through which the currenl is conveyed
to the accumulator house is incased in lead. The
voltage of the battery for supplying the lights is

100, and the battery is capable of supplying a cur-

rent of 63 amperes for a period of six hours.

The whole installation, and the light obtained

from it, says Feilden's Magazine of London, from
which these facts have been obtained, is an excellent

example of what can be made of an exceedingly

small stream in the Highlands.

Distribution of Electrical Energy in

Large Cities.

By Louis A. Ferguson.

Part II.

The use of alternating current in the distribution

system prohibits the use of storage batteries. Even
assuming thai the storage batteries do not improve
the economy of operating, still they are desirable
wherever the service of the central-station company
is important. They may be adapted for use in

various ways
; in the central station itself when it is

located at the electrical center; at the center of
distribution for discharging during the peak; as
auxiliaries in the polary-convertcr sub-stations for
discharge use at the time of maximum load in the
main central station, or at any time of break down
of the transmission line feeding the sub-station.
They may also be used in sub-stations in special
districts where the load factor of the district is

small, or midway between rotary sub-stations for
purposes of regulation.

Tlie greatest value of the storage battery, how-
ever, is its ability to carry us through an emergency
which comes as a rule in an electric-lighting or
power plant with very little warning. The fully
charged battery kept constantly floating on the
system becomes the watchdog of the company's
service, responding to a call automatically, keeping
the pressure chart perfect despite blown-out cylin-

der heads in the central station or failures in sub-
station transmission lines.

The storage battery has a very distinct value,
which is seldom recognized and employed to its

full advantage, wdien located at the central dis-
tributing point of a system with feeders radiating
to various points in the network. The battery may
be provided with two or more end-cell switches, so
arranged that they may be connected in multiple
and feed into the main distributing bus, or they
may connect to one or more auxiliary bus-bars with
a different number of cells in series, feeding into
each bus and thus providing two or more potentials
at the center of distribution. It will be found that
when only one pressure is maintained at the cen-
ter of distribution during the time of maximum
load of a large district the pressure at the ends of
the short feeders will be somewhat higher than the
standard and they will be overloaded, and at the
end of the long feeders the pressure will be lower
and the feeders underloaded, although the pressure
variation at other times may be negligible. Under
such conditions the storage battery becomes ex-
ceedingly valuable, for by arranging it to operate
at two or more potentials, the long feeders may be
connected during the time of maximum load to the
auxiliary bus or busses and additional current
forced over them, utilizing their full capacity and
maintaining a uniform feeder-end pressure by
means of an investment in end cells very slight as
compared with the investment in additional feeders
and mains to accomplish the same result.

Fig. 4 shows three curves, representing two ex-
tremes of daily output, one being the Sunday curve
and the other the yearly maximum curve, and also
a third curve, representing the form of the com-
pany's curve for about two-thirds of the year. The
rectangular crosshatched portion shows the capacity
of the batteries at the one-hour rate of discharge
and might be placed anywhere on the curve. The
upper crosshatched portion shows the use of the
battery in cutting off the peak, thus saving an
otherwise necessary investment in generating plant.

Occasions have arisen where through the burst-
ing of a boiler tube the storage battery has saved
the direct-current system from shut down by carry-
ing the entire load for about an hour, allowing
time for cutting out the disabled boiler. It is im-
possible in this curve to show the value of the
battery in maintaining even pressure throughout the
system, but it is one of the very important uses of
the battery.

The battery capacity of the Chicago Edison com-
pany is distributed over the entire low-tension dis-

trict. In addition to the three batteries in the
Adams street sub-station, having a combined ca-
pacity at the eight-hour rate of 66,000 ampere-
hours, there are smaller batteries in three of the
rotary sub-stations in the residence districts.

These batteries in the residence districts, of

course, cannot economically cut off a residence-load
peak, because the latter is about four hours wide,
but by discharging at the time of the down-town
peak, which is only between one and two hours in

width, they are able to cut down the demand for

three-phase current at the generating station. In
this way they arc as valuable on peak work as

though they were located in the down-town district,

except that they do not save any investment in

transmission line or sub-station apparatus.

Having determined that direct-current distribu-

tion is the most desirable for the central district

of the city, and having shown that of the total

maximum output of the lighting companies of the

city, 79.5 per cent, is by direct current, even when
the promising sections of the whole city arc

covered by mains, it then becomes natural 10 choose

a system of generation for the princip

that is best adapted to the direct-current distribu-

tion, as it represents such a large percentage of the

total output. We. therefore, originally ad-;

Chicago for transmitting to rotary -converter sub-

ins 25-cycle three-phase alternating current

generated by double-current machines at 100-volts

alternating, arranged for stepping up to

9,000 volts. The reason for employing doub:
rent generators in preference to thr-

ternators generating the line voltage .

the principal station of the company was only
.fifths of a mile from the point of grca
current output. The double-current ma-
fore, could be worked at best efficiency

the necessary three-phase current
rotary sub-stations, the balance of cap.

generators being used to feed directly ::

tension network thus working the gener
times at full load.

There has just been started in operation it

station the largest double-current machine which
has yet been built. It has a nominal capac
2,500 kilowatts, with overload limit for peal

to 3,200 kilowatts, generating 300 volts direct cur-
rent and 180 volts three-phase alternating. This
machine is to run in parallel with the other double-
current and direct-current machines in

as well as in parallel with a new 3,500-kil

three-phase alternator being erected beside
generate 9,000 volts.

As we have reached the limit of available space
in our principal plants for the central district

probable that all additional generating plants will
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be of 25-cycle three-phase alternators generating
directly 9,000 volts, the transmission line voltage.

It is almost universally conceded that 25-cycles
is che most desirable frequency for transmission
and conversion by rotary' converters. Sixty-cycle
rotaries are considerablyr more expensive and much
less satisfactory in their operation for the ordinary
three-wire network, and still less satisfactcr
500-volt direct-current supply for surface or
vated-railway service. Also for high-voltage under-
ground transmission the lower frequency is prefer-
able, inasmuch as the energy- loss in tra:.-

less, and its resultant strain on underground-cable
insulation, whenever there is a slight distur
on the system, is less troublesome. Th«
hour efficiency of transmission and transformation
between three-phase generators and rotary .

current output for the entire sub-station s

equals S2.2 per cent. The portions of the c

Chicago in which 60-cycle alternating current -

ployed in the distribution system are known as the

Northern, Western and Southern
territories were when acquired partially covered by
single-phase 1,000-volt 125-cycle cir

For all these districts a four-wire three
system from Y-wound armatures supplied with the
fourth terminal is used, the generator delivering a

maximum of 4.150 volts, with 2.400 volts bel

the neutral point and any one of the outsidi

minals. There is thus available a vol Lg

suited for the single-phase lines in the immi
locality and the higher voltage for four-wire
phase transmission to centers in more distar

calities.

In the Northern District there have beei

stalled in the original generating
generator sets, the motor sides 01 whicll

cycle three-phase current at

the principal generating station at H;;r

the generatin
tnd machine delivering 4.1 5

-

outsides, and 2,400 volts bci

any outside terminal. It is the intcnti

company ultimately to shut down the

crating plant in this district and
energy by motor-gener..

in operation.

Several years ago an

Northern Dis

the purpose of taking over the ' IZdcc-

watcr, which was then supplied by .1
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direct-current local plant. The conversion was ac-

complished by installing in the small generating

station at Edgewater, two large transformers with
three-wire secondaries, which were connected di-

rectly to the bus-bars of the station after shutting

down the direct-current generatprs. The primaries

of these transformers were fed by a 5,000-voIt line

from the Northern District station, customers in

Edgewater then receiving alternating current over

three-wire network with results which have been
more, satisfactory than when the local plant was
operated. The regulation of the line is effected by
means of induction regulators in the Northern Dis-

trict station.

In the Western District where the four-wire

three-phase system is likewise employed, a sub-

station is located, and current is furnished to the

circuits emanating from this sub-station by means
of motor-generator sets, the motor sides of which
receive three-phase current at 9,000 volts from the

principal generating station at Harrison street.

In the Southern District there has been erected

a principal generating station at Fifty-sixth street,

and the territory supplied is 35 square miles. This
station supplanted six generating stations formerly

operated by as many different companies. The sys-

tem now employed in this district is also a four-wire

three-phase system, single-phase mains provided with

potential regulators being used for distribution in

the Englewood district, which territory adjoins this

station.

Four-wire three-phase lines transmit at present

about one-half the output of the generating station

3% miles to Hyde Park, where a distributing sub-

station is established. The first story of the build-

ing is the sub-station proper, while the second story

is fitted up as an apartment for the man in charge

of the sub-station. On the first floor there is also

an office and storeroom, where lamps and small

operating supplies are kept on hand, the trouble

man for Hyde Park reporting at this station. The

wire direct-current distribution in the central por-
tion of the city, supplied by a motor-generator sta-

tion located near the Cathedral, with a 3,600-volt

three-phase primary distribution for the territory

beyond the central district. Current is generated at

13,500 volts with a frequency of 42 cycles per sec-

ond by three-phase alternators in the waterpower
plant located at Paderno, 32 kilometers from the
Steam station at Porta Volta. At the latter point
the voltage is reduced to 3,600 volts by step-down
transformers and connections made in parallel with
the 3,6oo-volt generators in the steam station at

Porta Volta. From this 3,600-volt bus, current is

distributed throughout the outlying portions of the
city by means of primary mains which feed trans-

former houses located at convenient points. From
these transformer houses small secondary networks
are built to supply the customers in the neighbor-
hood. The sub-station near the Cathedral receives

its current at 3,600 volts from the main bus-bar in

the station at Porta Volta, the motor side of the

generators in the sub-station being wound for

3,600 volts.

The Milan Edison company operates the street

cars of the city of Milan as well as doing the light-

ing and power work for the city, motor-generators
in the sub-stations being also used for operating the

street cars. Storage batteries are used in Milan for

both railway and lighting business, the railway bat-

tery having a capacity to take care of the maximum
load of the railway for one hour, and the lighting

batteries being sufficient to take care of the full

direct-current lighting load at the time of peak.

The general principles and systems which have

been here advocated as advisable for Chicago should

be applicable to any large American city, as the

The Buffalo High-tension Cable Dis-
tribution System. 1

By Haeold W. Buck.
In the development of the electrical transmission

of power many propositions are being presented
of a waterpower or coal mine situated within such
a distance of a city that it is cheaper to transmit
power from the mine or waterfall than to gen-
erate it by steam in the city itself. In such sys-
tems three engineering elements must be considered

:

First, the generating plant; second, the transmis-
sion line, and third, the method for distributing
the power at the end of the transmission line.
Electrical generating plants and transmission lines
have been the subject of many discussions, but
the terminal arrangements for transmission lines
are newer in their development, and it is the object
of this paper to bring the matter up before the
members of the Institute for discussion, the prob-
lem presented being the best method of distributing
the power throughout a city after a point has been
reached on the transmission line where it is no
longer safe to carry the power overhead at the
transmission voltage. Such limitations exist on the
outskirts of all cities.

In order to serve as a basis for discussion and
to point out the various considerations which enter,
a brief description will be given of the method
which has been adopted for the distribution of
Niagara power in Buffalo.

Fig. 1 shows a map of the Niagara-Buffalo trans-
mission line indicating the relations between the
overhead circuit and the circuits of distribution
within the Buffalo city limits, the numeral (3) on
the map indicating the terminus of the 22,000-volt
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Fig. 1. Map of Transmission Lines. Fig. 2. Connections at Buffalo Terminal House.

sub-station proper consists merely of a switchboard
and potential regulators, which are installed on
each circuit, no step-down transformers being neces-

sary. Each circuit is equipped with a single-pole

three-throw oil-balancing switch, by which the sin-

gle-phase circuits are balanced on the three-phase

bus-bars.
From Fifty-sixth street station a transmission

line also runs 8% miles to South Chicago, where
another local center for distribution is established.

The system of distribution in these outlying dis-

tricts is such that series alternating arc lights may
be operated when desired from the bus-bars of the

generating station or sub-station.

The method of generating low-frequency alternat-

ing current in one or two large stations and trans-

mitting the energy at high voltage to sub-stations

to direct current in thickly settled

now being adopted in some of the large

and more progressive cities of Europe, notably in

Berlin and Milan.
The general scheme of generation and distribu-

tion in Berlin is similar to the system in use in

the central district of Chicago, with the exception
that in Berlin, motor-generators are used instead of

Their practice also differs from
the American in that the direct-current network is

not interconnected, as for .some reason ihcy con-

Jn ad direct-current stations
in the centr lerlin, they have erected

: the center of the city,

each having an ultimate capacity of about 40,000
three-phase current is

generr; direct-coupled three-
.
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THE BUFFALO HIGH-TENSION CABLE DISTRIBUTION SYSTEM.

general conditions in all large cities are approxi-

mately the same. This, however, may not neces-

sarily be true in the case of the smaller city or

town, as they are usually affected by some local

conditions, and in some instances even the general

conditions may not be such as to make the same
system applicable.

The aim of every central-station manager should

be to strive for simplicity and interchangeability in

his system of generation and distribution, avoiding

as far as possible multiplicity and complexity of

methods, building up a distribution system which
shall be universal, thus standardizing the cus-

tomers' appliances and apparatus throughout the

city.

[ The end.
]

Proposed Chicago-South Bend Electric
Railway.

Arrangements are making by the newly organized
Chicago and Indiana Air Line Railway company
to construct an electric railway between Chicago
and South Bend, Ind. The plan involves the build-

ing of a direct route, which will be about 8-?. miles
in length, or four miles shorter than the present
shortest route of a steam railroad. The trip to Chi-

cago will be scheduled at three hours, with cars
leaving every hour. The company plans to lay an
extra track for freight traffic alone.

The route, as proposed, will, beginning at South
Bend, run almost directly parallel with the Lake
Shore railroad to Hudson Lake. Following the

banks of the lake, it will be extended in a direct

1 to Michigan City, where, bending around
Lake Michigan, it will connect with Easi Chicago
and terminals at Chicago. Tin- company intends to

run branch lines from Indiana Harbor, the new
Indiana port on Lake Michigan, south to East Chi-
cago, to connect with the Hammond line. The pro

po ed route will touch a number of lakes along its

in addition if, traveling alongside a portion

of Lake Michigan, and will inter* 1 pica ure eekci

The main power station of the company will be
1

ity, and will have a capacity
of 3,000 horsepower. The capital stock of tin

pany is $1,800,000. The directors of the company
' Irton, ( 1. W. Bry on, South Bend

;

Gribb ' levcland : Samuel lusitll. Chii :igo,

and Frank II, Avery, Cleveland.

overhead three-phase line. At this point the three

overhead circuits, each having a capacity of 10,000
horsepower at seven per cent, line loss, enter a
terminal house, and are connected, as shown in

Fig. 2, through circuit-breakers, selector switches,
bus-bars, etc., to the 22,000-volt primaries of the
step-down transformers. These transformers have
a capacity of 3,000 horsepower each, and are of the
oil water-cooled type. The secondaries of the
transformers are wound for r 1,000 volts, making
the ratio of reduction of voltage 2:1. The sec-
ondaries of the transformers are connected through
selector switches and two sets of bus-bars to the
underground cables, each of which is connected
through an air-break circuit-breaker. With the ar-
rangement shown, the Buffalo system can be op-
erated in two sections, if desired, and any overhead
circuit or any cable connected to either of the banks
of transformers. The 11,000-volt cables supplied
from the secondaries of the terminal-house trans-
formers are drawn through tile ducts under the
streets in the usual manner, and carry the power
to the various sub-stations throughout the city of
Buffalo. At present there are five feeders, each
consisting of No. 000 triple-conductor, lead-covered
cables. Two of these have nine thirty-seconds-inoh
rubber, two eight thirty-seconds-inch rubber and
one 6V2 thirty-seconds-inch paper and four thirty-

seconds-inch paper over all. The lead in all cases
is one-eighth inch thick.

Fig. 3 shows the general arrangement of cables
throughout the city, with the various methods which
arc used for transferring from one to another and
Tor cutting out damaged sections of a cable by
means of section switches, so that the entire length

of cable from the terminal house will not have to be cut
out of service. Special attention is called to these
ection switches, which are shown in Figs. 4 and 5.

They are of the triple-pole, single-throw type of oil-

break switch, with a waterproof hood of iron bolted
to the top of the switch frame for the protection of
cable heads and leads. These switches are installed

in vaults under the city streets, placed at convenient
intervals. Some of the vaults are as large as 10

by 12 feet. The switches are absolutely waterproof
and could be submerged, if necessary, without dan-
ger, and will open the circuits under heavy loads

1. Rend before the American Institute of Electrical En-
gineers fit New York and Chicago on November zz, 1901,
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without difficulty. They have proved of great con-

venience at limes when repairs have been necessary

on sections of the cables, and for locating

without the necessity of cutting the cable. I believe

thai underground section switches of this kind would

prove of great service to all high-tension cable sys-

and believe that the design shown is entirely

safe for service at 11,000 volts.

In all, seven sub-stations arc supplied with power

at 11,000 volts, three-phase, distributed as follows

with reference 10 Fig. 3:

Station No. 4.- 2,000 noi railway pill

formed from 11,000 >-Jis to " volts and fed to

FIG. 3. BUFFALO HIGH-TENSION CABLE DISTRIBUTION.

four 500-horsepow-er rotary converters; LOOO horsepower,

I,,, eeneral power distribution ou a tertiary system at

...Its. three-phase, the voltage being lowered from
ni»'«i inits i.v three 260-kllowatt transiormers; this 2.200-

voll distribution is partly overhead and partly under-

"siat'i.m No. 5.-1,500 horsepower, for railway purposes,

transformed from 11,000 volts to 300 volts and fed to

three 500-horsepower rotary converters. •

Station No. 6.—1,000 horsepower, for railway service,

as in Station No. 5. . . , .

Station No. 7.—5,000 horsepower is transformed from
11 iiiii volts to 360 volts and fed to the plant of the

Buffalo Lighting Company in an adjacent building.

One thousand horsepower is transformed to 2,200 volts,

three-phase, for general power distribution on the ter-

Statlon No. S.—2.000 horsepower, transformed from 11.000

,„ii. i,, —no volts, ihrn-phase. for power distribution

on the tertiary system.
Station No. 9.—1.500 horsepower, transformed from 11.000

volts to 360 volts, for supplying power to three 500-horse-

oower rotary converters for railway purposes.

Station No. 10.—1,000 horsepower, for railway purposes,

as in Station No. 9.

It might be asked why the power is not trans-

mitted from Niagara Falls at 11,000 volts and dis-

tributed through the underground cables without

transformation. It will be found, however, that the

saving in copper on the transmission lines by the

use of 22,000 volts more than pays for the trans-

former installation in the terminal house, and that

the saving in line loss is greater than the loss in-

troduced by the step-down transformers. The

longer the transmission line, the greater would be

the proportionate saving. It may also be asked why,

if the overhead lines are to be operated at 22,000

the transmission cannot continue at this volt-

age throughout the cable system in order to avoid

the use of step-down transformers. It is true that

there have been examples of successful operation of

underground cables at voltages even higher than
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of about four years, has, however, demonstrated the

safety and I 1 i using a potential as high

as this, provider] the greatest precautions are taken

in the select allalion of cables, and in the
insulation of all terminal appliances. It seems to

show that there i r any reason for fixing

the prevailing voll •.' 00 volts as the safe

limit for un d work and for paying for

the extra copper and ducts required by the lower
voltage.

In cases of short-circuit in the cables, practically

nage is done at 11,000 volts on account of the

small current. Short-circuits have occurred on
ables, which have had the whole of Niagara

power back of them, and it has been found, after

locating the fault, that the lead was barely melted
off around the fault. At 6,600 volts such a short-

circuit would undoubtedly blow the cable to pieces.

on account of the greater current, the heat energy
at the fault being nearly four times as great. This
is a practical advantage, for it reduces the risk of
damage to adjacent cables and ducts.

In tlie city of Buffalo, then, we find a distributing
company called the Cataract Power and Conduit
company, purchasing power from the Niagara Falls
Power company at the Buffalo city line, at the trans-
mission voltage, lowering it to 11,000 volts, three-

phase. 25-cycIe, and distributing it as raw material
in this form as a dealer in power. To the railway
company it is delivered for transformation and con-
version for use on its own direct-current circuits,

to the lighting company for conversion into the vari-

ous forms in which it redistributes it to small con-
sumers, and it is also delivered to various factories

using power in quantities from 75 horsepower and
upward, to which consumers' power is supplied from

Steam Locomotives Preferred.

FIG. 4. BUFFALO HI.. II-TESSION CABLE DISTRIBUTION.
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DETAIL OF UNDERGROUND SWITCH.

22.000 volts, notably the transmission from the plant

of the St. Croix Tower company, but, obviously,

what can be done on a through trunk

be safely done on a network, and the Buffalo undci

ground system is essentially .1 network. It has

many lateral connections, frequent joints, section

switches, cable heads and switchboard com;.

and. under these conditions, which are probably no

different from the requirements of other cities, 1

believe that 11.000 volts is. in the pn of the

art at least, the highest voltage which should be

considered. The success of the Buffalo power dis-

tribution at 11.000 volts, which has covered a period

•! at Philadelphia, November 27th.
'

ociatcd Press dispatch is of
trical men:
"The Pennsylvania Railroad com-

formal notice that steam trains v.:

for the trolley service bctv,

Burlington. Is. J., which v.

burning of the power house at the ion
several weel he determination
build the power house emphasizes tl

as a motiv
proved satisfactory. The Peni
York, New Haven and Hartford were th'

roads to experiment with electricity a

power, and both took up the matter early in :

"The Pennsylvania railroad officii d the
short line between Mount Holly and

he experiment with electricity

of the Westinghouse Electric company, whic:
greatly interested in the project, a thorough
to-date power plant was installed at Mount I

and large modern electric cars provided. The line

was opened on June 18, 189;. The operation of the
system was closely observed by the officials of the
company, and while they refrained from public
utterances on the matter, it became known, after

the line had been in operation for some time, that

it did not meet their expectations, and that there
would be no extension of the electric system."
This alleged decision is rather surprising, as it

was thought that the Pennsylvania company was
fairly well satisfied with the electric service. The
dispatch is obviously inaccurate in some respects,

and it may be that the adverse decision is n
sweeping as reported. Electric railroading should
be as well adapted for branch-line service in

Jersey as elsewhere.

FIG. 5. BUFFALO HIGH-TENSION CABLE DISTRIBUTION.

—

DETAIL OF UNDERGROUND SWITCH.

the tertiary system mentioned at 2,200 volts, three-

phase, from sub-stations owned and operated by the

Cataract Power and Conduit company.
From a business as well as an engineering stand-

point, it is believed that the methods used in Buf-
falo as described are very satisfactory and eco-
nomical. The primary company, viz., the Niagara
Falls Power company, confines its attention to the

generating plant and transmission line, the distrib-

uting company to the delivery of three-phase, 25-

cycle, alternating-current power, and the railway
and lighting companies to the interests of their own
circuits. This separation of responsibilities is en-
tirely logical and most convenient. It would be
still better if the Cataract Power and Conduit com-
pany could confine itself to the delivery of power
at a single voltage, viz., 11,000 volts, but the tertiary-

distributing system at 2,200 volts is necessary, for

the reason that it is obviously not safe to supply
small consumers of power, such as small factories.

with connections at so high a voltage. By trans-

formation to 2,200 volts the numerous "grounds"
which occur on these circuits are made independent
of the main cable system, and the introduction of
the transformers adds to the self-induction of these
circuits and limits the violence of short-circuits

which occur upon them.

The transformation of voltage at the city line from
22,000 volts to 11,000 volts, besides being necessary,

is alio a positive engineering advantage, tor the

reason that it renders the 11.000-volt cable system
independent of "grounds," and high-voltage disturb-

from lightning, resonance, etc., which occur at

the transmission line, since there is no
electrical connection between the two. Although
there have been several instances of rises of poten-

tials on the overhead line far above the normal,
resulting probably from resonance, no rises of volt-

age have been noted as having been transmitted to

the cables by induction through the cores of the

step do\\ n transformers.

It is that the methods here described

are practicable and convenient, and can be safely

wed in principle by those who arc planning

similar systems of distribution.

Chicago Elevated Railroads.

Good gains in traffic were shown on the elevated
railroads of Chicago during the month of November
as compared with the traffic during the correspond-
ing month of last year. The Northwestern elevated
carried an average of 59,857 passengers a day during
the month, the highest figure it has reached. The
increase over October was 813 passengers a day.
and over November last year 6,512. or 12 per cent.

The Metropolitan's daily average for the month was
97,337, or not far below the highest record for that
road. The average daily increase over November,
1900, was 7,515, or 8.37 per cent. The daily average
number of fares collected by the South Side com-
pany during the month was 76,776, a gain of 4.719.

or 6.5 per cent, over November, last year. Though
no figures were furnished regarding the traffic of
the Lake Street road, it is understood that a sub-
stantial gain was made.
The work on the Metropolitan extension is pro-

gressing rapidly, all the foundations on the Douglas
Park branch being in as far as Fortieth street, and
the superstructure is completed almost to the main
line of the Burlington railway. On the Garfield

Park branch nearly all foundations are laid,

was begun on December 2d. on the construction of
the third track for the Lake Street road. The third

track is for express service from the Fifty-second
avenue station to the city. The Lake Street company-
is also building canopies and waiting rooms at some
of its outlying stations. The Northwestern com-
pany is receiving the 60 new cars ordered some time
ago for its service and is installing an addi-
tional series of. five incandescent lamps in each of

the old cars, making a total of 15 lights in each car.

Four-motor equipments are also being placed on
the motor cars of the Northwestern road.

\\ rk is being rushed on the Denver (lows
tension of the Rapid Transit company's line at Cedar

towa.

Copper Situation.

During the last few days there has been a sharp

decline in copper stocks, caused, possibly, by the

depression in the trade in Europe. Copper securi-

ties in London and Paris declined to an unusual

extent, and then the price of stocks it;

fell heavily. Amalgamated C k sold down
to 71%, while less than six months ago the figure

on these shares was 130. The Amalgamated people

say that they arc endeavoring to maintain the

of raw copper at about 17 cents a pound. On the

other hand, it is freely . at the insiders are

conducting a raid on all copper stocks in order to

crush out the independent companies, leaving

Amalgamated a clear field.

A story w

- Metal Selling d re-

1 an order for 100.000.000 pounds of copper at

cents a pound. It was said that the I

Electric company and a

ticerns that agreed to !

metal at the price stated. The selling ag.

the prospective buyers that it was dctcnui:

maintain the price of copper and could ma
-sion.

It is reported that the New Ters.

ded to beg

on the Mcnlo Park i\ JO c pper

These mines were originally worked by

It is thought that one-third of the form

warrant the working of the mines

per.
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he most into ommendations in

?c is that relating to

the creation s to provide,

ins. The pr

• this project and
much spaci rig other thing3. he

nly right V,

which should be r that of use. In irri-

;his right should attach to the land reclaimed

and be inseparable therefrom. Granting perpetual

water rights to others than users, without compen-

sation to the public, is open to all the objections

which apply to giving away perpetual franchises to

the public utilities of cities. A few of the western

states have already recognized this and have incor-

porated in their constitutions the doctrine of per-

petual state ownership of water." No mention is

made of the power-generating possibilities of the

water supplied from such reservoirs ; but no one

familiar with the hydro-electric power transmissions

of the West will fail to realize the importance of

such possibilities if the reservoirs are built on the

scale suggested. Hydraulic and electrical engineers

will watch the reception of the president's sugges-

tion with much interest.

There is some concern felt by the Signal Corps

officials at Washington lest the price of guttapercha

be seriously affected by the large amount of that

material needed for the new Pacific cables. The
supply of guttapercha has lately been barely suffi-

cient to meet the demand, and during the last few

months there has been considerable discussion' and

some investigation as to whether the present sources

would continue to yield for an indefinite time and

whether new sources could not be found. One of

the chief factors in. the increasing demand for

guttapercha outside of the quantity required for

submarine-cable work is the great amount that is

used in the manufacture of golf balls. A recent

investigation made by Captain G. O. Squier of the

Signal Corps confirms the impression that had pre-

viously existed that in the southern islands of the

Philippine archipelago large quantities of gutta-

percha exist. With such a source on one of the

United States' possessions, immediate steps should

be taken by our government to protect the trees

and to develop what may prove to be one of the

most valuable industries in the Philippines.

President Roosevelt is no less emphatic than his

predecessor in recommending the construction of a

Pacific cable, under the control of the United States.

In his first message to Congress he says : "I call

your attention most earnestly to the crying need of

a cable to Hawaii and the Philippines, to be con-

tinued from the Philippines to points in Asia. We
should not defer a day longer than necessary the

construction of such a cable. It is demanded not

merely for commercial but for political and military

considerations. Either the Congress should imme-

diately provide for the construction of a government

cable or else an arrangement should be made by

which like advantages to those accruing from a gov-

ernment cable may be secured to the government by

contract with a private cable company."

There is no recommendation here as between

public and private ownership. Many congressmen,

as well as some of the Signal Service officers sta-

tioned in the Philippines, are known to be strongly

in favor of a government-owned cable ; but, on the

other hand, the Commercial Pacific Cable company,

an American corporation, acting upon the recent de-

cision of the attorney-general, has already con-

tracted, it is said, with an English manufacturing

company to lay a cable from San Francisco to Hono-

lulu, to be completed in ten months at an expense

of less than $3,000,000. This company expects to

extend its cable to the Philippines by way of Guam,

asking only landing privileges from the United States

government. Whether the requisite landing privi-

leges in the United States and Hawaii for the Hono-

lulu section of the cable have been obtained does

not appear, although the Commercial company would

hardly have given a contract for even this portion

of the cable unless satisfied that terminal privileges

could be secured. The private company is showing

much energy, and it is due to it that Congress should

take some action in the premises, and do so promptly.

German engineers have refused to follow Ameri-

can practice in one particular in laying out electric

railways with overhead conductors; almost uni-

versally they prefer the Siemens bow or sliding

contact to the rolling contact or trolley wheel 'so

familiar in the United Slates. Their form of con-

tact, or the "bow trolley," to use a convenient if

somewhat inaccurate expression, has some advan-
'

not jump from the irolley wire and

admits of greater simplicity in overhead construc-

tion at cross-overs and switches, while the wear,

both on the trolley itself and on the wire against

which it presses, is asserted to be less than with
the wheel. As to noise, there is said to be little

choice between the two systems. But the bow is

certainly cumbersome and unsightly and would ap-

pear to labor under the disadvantage of a less effect-

ive and uniform contact than the grooved trolley

wheel. However, this is one of the very points in

which the bow trolley is alleged to possess supe-

riority. A recent writer says: "Regarding the

picking up of current, it is a matter of interest to

Know that the result of the experiments in Germany
on high-speed traction has shown that the bow is

far and away the best method of collecting current.

It will collect larger amounts of current and admit
of much higher speeds than a wheel contact, and
the spring of the bow itself appears to present im-

portant advantages over the more rigid wheel con-

struction." Some attention has been attracted in

England of late by the advocates of the "bow
trolley," and there is a possibility that it may be

employed on some of the new roads where overhead

wires are permitted.

Courts of law are invariably strict in construing

statutes and ordinances relating to the safeguarding

of electric wires. Two recent decisions in such

widely separated states as Nebraska and North Caro-

lina show that central-station companies are required

to maintain unceasing vigilance, so that no possible

loop-hole for the dangerous or potentially dangerous

escape of current may exist.

In the North Carolina case (Mitchell vs. Raleigh

Electric company) the Supreme Court of that state

declared that "in behalf of human life and the safety

of mankind generally," it behooves those who would

profit by the use of electricity to exercise the greatest

degree of care and constant vigilance in inspecting

and maintaining the wires in perfect condition. A
city ordinance required that "all electric-light and

power wires, excepting trolley wires for electric rail-

ways, must be covered with a durable waterproof

insulation, not less than two coatings ;" and the court

holds that a failure to comply with this ordinance is

prima facie evidence of negligence. The duty im-

posed under such ordinance is imperative. The

electric wires must be insulated, and it is no less the

company's duty to keep 'them so at all times and at

all places. In stringing a wire over another wire

belonging to an electric-light company an employe

of a telephone company would have a right to pre-

sume that the latter wire was properly insulated as

required by the ordinance, and it would be his duty

to look for patent defects only. From the fact that

there was an abrasion in the insulation of such wire,

and had been for two years, and that it had been

seen and known to exist there for two years by at

least two people (who were witnesses in the case),

the court says it must presume that it was or ought

to have been known by the electric-light company.

Somewhat different is the principle involved in the

Nebraska case. Here it appears that a boy's care-

lessness in handling a wire known to be charged with

escaping current did not constitute contributory neg-

ligence; the defendant company was still held to be

liable. In this case the evidence showed that a boy

17 years of age knew that a guy wire of an electric-

light pole carried an electric current and that he vol-

untarily laid his hands upon it after being told by a

younger companion to "watch out" and to go away.

But the Supreme Court of Nebraska holds that this

state of facts does not conclusively establish contrib-

utory negligence where it also appears that the cur-

rent had been running over this guy wire for several

days, with notice to the company, and that the wire

had been handled, pulled and shaken frequently by

various persons during that time, and, a few minutes

previously to the fatal occurrence, or death of the

boy, by him, and by others in his presence, without

harm. It also holds that instructions to the effect

that if such a boy, knowing such a guy wire was

carrying an electric current, voluntarily took the

wire in his hands, his doing so was such negligence

as precluded any recovery for his death from the act,

were properly refused.

Decisions of similar purport are constantly made

by the courts of last resort in the several states.

They show, apparently, that the judges will permit

no extenuating circumstances to be considered in

passing on accidents due to defects in systems of elec-

trical distribution.
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Electricity in Southern Mines.

The rapid industrial development of the southern

states in the last decade is in nowise limited to

agricultural and semi-manufacturing fields, but in-

cludes nearly all sorts of industries which have here-

tofore been exclusively northern or western in their

location. The remarkable evolution of cotton man-
ufacturing is one of the noteworthy features of this

new southern movement, and the fact that these cot-

ton mills have come to utilize electricity for their

motive power indicates the progre f this

section. To-day there is a score or more of cotton

mills throughout the South which arc partly or en-

tirely dependent upon electricity for their motive

power. The mills are all situated on rivers near

the cotton belt, and the streams of water from these

rivers are now being used to generate electricity,

which is cheaper than steam produced by coal or

wood fuel. The wood supply of the South cannot

long last at the present progress of mill and indus-

trial manufacturing, and coai always has been an

expensive fuel in most parts of the southern states.

Electricity is the natural agent for power purposes

in the South, and the numerous streams of water

suitable for generating electricity encourage manu-
facturers into the belief that they will soon be har-

nessed all over the southern part of our country for

industrial purposes. The grouping of the big cotton

mills in favorable locations where good waterpower

can be obtained facilitates the work of installing

cheap electric plants, and at several points half a

dozen mills have combined to use all the electric

power generated by one large plant. In this way
the cost of operation has been reduced to a very low

figure.

"More recently electricity has been introduced in

the Alabama coal and iron mines, and in the zinc

and gold mines of Missouri and Georgia. In the

latter state considerable progress has been made in

utilizing electricity for gold mining, and the results

have proven far more satisfactory than the pro-

jectors of the enterprise at first anticipated. One
of the most noteworthy of these electrically operated

gold mines is located at Dahlonega. The plant is

comparatively a new one. and the owners have
sought to make electricity the sole and onlv power

for performing all the work from operating the

machinery and hoists to washing the ore from the

mountain side. The plant is further worthy of at-

tention because the waterpower which generates the

electricitv is located over 10 miles away, and an

electrical transmission line of that length is neces-

sary. Heretofore nearly all the southern plants have

been installed with electric plant only because they

were located adjacent to the waterpower.

Hydraulic mining is necessarv for gold production

in the Georgia mountains, and the question of power

and economy has alwavs been the deciding factor

in the business. The gold is scattered in small quan-

tities along the sides of the mountains, and ordinary

mining machinery or pick and shovel could not eco-

nomically dislodge it. Water jets, plaved with suffi-

cient force over the sides of the rocks, were con-

sidered the only satisfactory way. To accomplish

this the Crown Mountain Gold Mining company
built a reservoir with a capacity of 750.000 gallons

on the side of the mountain, some 560 feet above the

level of the Chestatee River. Reservoir and river

were connected by a 12-inch iron pipe over 4.000

feet long. Then to get the water up into the res-

ervoir it was necessary to erect a large triplex pump
which would force the water up to the necessary

height. As electricity had been selected for the sole

power of the new plant, a Westinghouse 300-horse-

power, two-phase induction motor was installed to

operate the pump, and this was constructed so that

constant and steady power could be had all the time.

When the water is thus pumped up to the reser-

voir it is ready for hydraulic purposes. It is carried

through six-inch pipes to the beds of ore to sluice

away the material for the crushers below. The ore

is found in a wide belt, varying from 50 cents to

$2 worth to the ton, with here and there veins so

rich that the material is worth $5 and $10 a ton.

The presence of this ore has been known a long

time to scientists and engineers, but there was no

way to reach it economically, for the lack of water

and adequate power. It is the engineering triumph

of the present company which has converted it into

a commercial product of great value.

The company in installing such an expensive plant

had to look many years ahead, and before Spending

such an amount of capital it satisfied itself that

richer ore veins were contained in the mountains

lower down. Consequently, when the present ore

rocks are sluiced there will be richer mining ahead,

and the present outlay of capital will be ample re-

turned. At present the cost of operation is remark-

ably low. It is estimated that it costs not more

than 10 and 15 cents a ton, not counting interest on

the i ited.

The ore comes down the sluices by gravity, and
in the process the dislodged pieces of gold ore arc

caught in racks. The small and heavy ore is finally

carried to the crushing mills and concentrators be-

low. There arc two mills for soft ore, and a 50-stamp

mill for the hard ore. The former are run by a 50-

liorsepowcr motor. In addition to this, there are half

dozen other motors used for various parts of the

plant. There is a huge air compressor, operated by
a 125-horsepower motor, which is employed for

hoisting, pumping and drilling. The big stamps, of

950 pounds weight, are also operated by a 100-

horsepower motor, while the crushers, concentrators

and rotary pumps for supplying water for special

purposes are operated by different motors ranging
from 10 to 20 horsepower. The operation of the

whole plant by electricity has thus simplified the

mining of the ore and its preparation for market, so
that the profits are steadily increasing.

All the power which performs this work comes
from a distant plant, located on the Chestatee River
at Seabolt Shoals, about 12 miles away. The river

at this point is the conjunction of three mountain
streams, whose waters have been somewhat diverted

from their original bed by means of artificial canals.

The power here is quite remarkable, for the fall is

some 97 feet, making it possible to provide generous
power for the operation of the plant.

The waterwheel which receives the force of the

stream is of 800-horsepower capacity, and is of the

Victor type. The water is conducted from the canal

to this wheel by means of a five-foot wooden flume.

The generator is a two-phase, 500-kilowatt, 440-volt

Westinghouse machine, and the speed of the wheel
and dynamo is 514 revolutions per minute./ The
current generated at 440 volts is transformed to

12,000, three-phase, and transmitted over No. 6 wires

to the mining plant and pumping station. At these

points the current is again transformed to two-phase,

400 volts.

The success of this plant in furnishing cheap

nower for ore mining has been quite remarkable, and
it promises to stimulate other companies engaged in

the same line of work to imitate it. The high price

of coal in the mining regions of the South thus

proves of less actual importance in determining the

future of the industries than might be supposed.

Indeed, the introduction of electricity in the south-

ern manufacturing and mining life has already rev-

olutionized conditions that formerlv prevailed. Cap-
ital is rapidly spreading out in different lines, and
in seeking investment it is grouping new industries

along the lines of the river courses where natural

waterpower can be easily transformed into electrical

power. Thus the "electric age" in the South mav
soon prove the most important, most profitable, and
most progressive of any that has heretofore marked
the development of this historic part of our country.

G. E. W.

Pacific Cable Urged by Secretary Root.

In his annual report Secretary of War Root, in

reciting the urgent need of a Pacific cable and the
conditions of the telegraph in the recently acquired
possessions of the United States, says

:

"The requirements for the use of such a cable by
our own government in Hawaii and in the Philippine
Islands are so great that either it should be con-
structed and owned by the government, or, if con-
structed by a private corporation, the landing rights

should be granted upon such conditions that the own-
ers shall always remain, in fact, an American cor-
poration, and shall be subject to such control and
regulation by Congress as will insure government
control when necessary.

"The telegraph system of Porto Rico was trans-

ferred to the civil authorities on February 1. 1901.

The corps has operated during the year a telegraph
system in Cuba of ,1,418 miles, most of which it had
built or rebuilt. It has continued the construction

of the Alaskan system. Great advance has been made
toward perfecting the system of communication in

the Philippines, amounting on July 1, loor, to 4.S51

miles, an increase during the fiscal year of 2,054

miles."

Electric Railways for Monterey, Mexico.

The government of the state of Nueva Leon. Mex-
ico, recently granted a concession to the American
contracting firm of Mackin & Dillon of Monterey.
Mexico, for the establishment of an electric street-

railway system in Monterey. The concession carries

with it the right to acquire existing lines of street

railways in Monterey, and negotiations looking to

that end are now in progress. In addition '

prospective purchase of the two existing systems of

street railway, arrangements are being made to build

a new system which will connect the central portion

of tlie city with the several railroad depots an. I manu-
ing concerns. The company, which will he

composed of American capitalists, will be organized
very soon.

BOOK TABLE.
Electrical Designs, Compr

Constructing Small .''

and Other Apparatus; with Working
for Each Design. New York: Amcricai
trician company. 1901. Pp. fsix by nine ir

viii., 262, with 289 drawings and illustr
Price, $2
In this work, the chapters of which ortginally

red as a scries of articles in the American
Electrician, arc contained many useful and simple
designs of small motors and other apparatus that
can be quickly and easily made lor the
or for private use. Several well-known electrical
engineers have contributed the data and most of the
machines have actually been constructed and suc-
cessfully operated. The first few chapters arc de-
voted lo the design of direct-current motors, rang-
ing from one-sixth to three horsepower in size.
Then are given instructions for building a one,
a two and a four-kilowatt combined alternating
and direct-current machine. The next three chap-
ters take up the design of a single-phase rectifier,
a universal alternator for laboratory purposes
and a one-fourth-horsepower, single-phase induc-
tion motor. The remaining chapters embrace
construction details for a simple transformer in

four sizes, a reactive coil, rheostats, simple volt-
meters, ammeters and wattmeters, galvanomel
testing set, a photometer, a simple storage batter)',
a constant-potential arc lamp, an experimental
Nernst lamp, a six-inch induction coil, a Tesla-
Thompson high-frequency coil, a condenser for ex-
tremely high potentials, a Wimshurst influence ma-
chine, a telephone transmitter and receiver, a dry-
battery cell and some handy commutator tools. The
designs have been carefully prepared and with a
view to reducing to the simplest degree the tools
and facilities necessary for the construction of the
apparatus. Working drawings are given of all the
pieces of apparatus described, and. for anyone with a
fair knowledge of mechanical details, the construc-
tions should be readily understood and of easy ex-
ecution. Of special interest among the designs may
be mentioned those of the rotary converters, the
photometer, the direct-current motors and the
Nernst lamp. The book should prove of considera-
ble value to machinists and engineers who ha'
do with the design, repair or use of small electrical

machinery and laboratory apparatus.

Theoretical Elements of Electrical Engineering.
By Charles Proteus Steinmetz. New "

Electrical World and Engineer. 1001. Pp. (six by
nine inches), vii.. 327. with 143 diagrams. Price.

$2.50.

The first part of this work is entitled "General
Theory" and embraces the fundamental principles
of alternating and direct currents. The materia!
has been obtained from a series of university lectures
which Mr. Steinmetz once promised to deliver, and
in its present form is offered, in a way, as an in-

troduction to the author's well-known treatise on
"Theory and Calculation of Alternating-current Phe-
nomena." It starts with a theoretical discussion of
the more elementary' principles of electrical engi-
neering, such as magnetism, self-induction, mutual
induction, capacity and condensers, and then takes
up the treatment of hysteresis, the alternating-cur-
rent transformer, impedance and admittance, and
different characteristics of transmission lines. Polar
co-ordinates and polar vectors are freely used for
graphical representation, and, while the concise
mathematical and graphical treatment may be easily

grasped by the few electrical engineers who pos
something like the mathematical insight of the au-
thor, it can hardly be considered elementary in

nature by the majority of electrical men. although
many examples are given to aid in the explanation.
However, in the second part ot the book is given

much that can be read profitably by the average
electrical engineer. This portion includes a series

of monographs on the more important types of elec-

trical apparatus, alternating as well as direct, and is.

to a certain extent, supplementary to the autl

"Alternating-current Phenomena." In an intr

tion is given a nomenclature of special apparatus
with a classification, based on the characteristic fea-

tures of the apparatus. The first chapter tr<

"Synchronous Machines." giving their characl
operation, "Commutating Machines." including
shunt, series and compound generators and m
are similarly discussed in the next chapter. 1

the heading of "Synchronous
uable information is given on rotary
inverted converters, double-current genera: ^rs and
direct-current converters. The last chapter treats

of "Induction Machines." specific mention being
made of polyphase and singlc-phas
tors, induction generators and boosters, phase and

ncy converters and the concatenation of in-

1
motors. This portion of

'

more descriptive and I
--

gives only those theories and met' Is

practical utility. The book as a wl ques-

tionably a valuable addil thnical literature.

At the firs; meeting of the
Street Railway company, which "

officers were elected and contracts aggregating more
than $1,500,000 for the construct
railway line from Boston to Worcester were av,

The new officers are: President, William
vice-president. H. Fisher Eldridge; treasu

A. Butman.
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DEVELOPMENT OF THE TELEPHONE FIELD.
New Telephone Repeater.

Somewhat out of the ordinary and interesting for

its simplicity is a telephone repeater for which a

patent was granted to Clyde J. Coleman of Chicago

on November 5th. Mr. Coleman provides at the

transmitting station a transmitter for producing an

undulatory current and employing a source of dy-

namic energy and a supplemental transmitter. Elec-

tromagnetic means, controlled by the undulatory cur-

rent are provided for transforming the dynamic -en-

ergy -into mechanical vibrations of the supplemental

transmitter, these vibrations corresponding to the

undulations of the transmitter current. The receiver

at the receiving station responds to the undula-

tions of current produced by the supplemental trans-

mitter. Since the supplemental transmitter is vi-

brated by energy supplied through an external source

and the transmitter current serves only to control

this action, the undulations may be amplified to any

desired degree.

A diagram illustrating Mr. Coleman's invention

(patent No. €86,206) was given in the Patent Record

of the Western Electrician of November 16th.

The transmitter is in circuit with the battery

and is connected with coils mounted upon the

poles of a polarized magnet, which magnet is

carried on a shaft which supports a drum. A
cord, connected with the diaphragm of the sup-

plemental transmitter is wrapped around this

drum. Opposite the poles of the magnet, a mag-

netic disk or keeper is rotated by means of an elec-

tric motor or other source of dynamic energy. Be-

tween the diaphragm and a back plate, the usual

granular carbon is interposed and the diaphragm

and back plate are connected with the opposite- poles

of a battery, in circuit with which is the primary

of an induction coil. The secondary of the coil

extends to the receiving station, and is connected

in circuit with a receiver. The disk is continuously

rotated at a uniform speed and the permanent mag-

netism of the magnet attracts it with a normally

uniform force. When a vibrating current is sent

over the line by means of the transmitter, the

strength of the poles of the magnet is varied to

cause the same to attract the disk with varying

force and the shaft, carrying the magnet, is thus

rocked or oscillated back and .forth, correspond-

ingly. This oscillation imparts a corresponding vi-

bration to the diaphragm through the agency of the

cord and drum, thus varying the resistance of the

circuit of the battery. -A vibrating current through

the primary of the induction coil is thereby pro-

duced, which in turn produces a corresponding cur-

rent in the secondary winding of the coil, and this

latter current traverses the receiver at the receiving

station.

Telegraph and Telephone Service in

Australia.

In a report recently issued by the committee of

electrical experts, which has investigated the tele-

graph and telephone service of Australia, some in-

teresting data is given. The committee recommends

the purchase for Melbourne of a common-battery

switchboard, with all necessary accessories, to be

equipped for 5,000 subscribers, and having an ulti-

mate capacity of 10,000; all metallic circuits to be

laid underground in tunnels and conduits. The esti-

mated total cost of the improvements in Melbourne

is placed at £226,384. The erection of a long-dis-

tance line between Melbourne and Sydney at a cost

of i=o,ooo, is also recommended. The toll system

of payment for telephone service instead of the pres-

ent flat or fixed rate is favored. The present rates

in Victoria are: Business telephones, £9 per annum;
country, £/, and private or residence telephones, £5
The committee suggests that to permit of rapid

transmission, provision should be made for the in-

troduction of the Wheatstone automatic system on
the telegraph lines between Melbourne and Ade-
laide, and Sydney and Brisbane at an estimated cost

of £3/000. It is stated in the report that along the

telegraph-pole routes. r pecially repoling,

are much required and many extensive renewals
will have to be made.
The report recommends for the telephones the use

of the Erir >1id-back transmitters instead

of the Berthon-Adcr type now in use. The commit-
nsiders that the operating staff of the larger

telephone exchanges in the commonwealth should,

during the day be composed of female operators, be-
thc invariable experience that

omen, if carefully

polite, and generally
ice than boys or men.
p. m.. it is urged that

femal"
of pay

£40, th '1 fifth £80.

Indiana Telephone Items.

Telephone lines are now being 'built by the New
Telephone company of Indianapolis to Logansport,
Peru, Muncie, Vincennes, Washington, Evans-
ville, Jeffersonville and Louisville. A plant is

Hearing completion at Newcastle, ' and one at Peru
was installed- last week. Conservative-term fran-
chises have been granted the company within the last

two months at South Bend, Vincennes, Logansport
and Elwood, and a petition is pending at Muncie.
Manager Sale is reported as saying that the company
has increased its long-distance capacity and local

plants throughout the state at least 50 per cent, dur-
ing the last year, and that the demand for telephones
is greater at present than ever.

During the last eight months 19 telephone compa-
nies have been organized and incorporated in Indiana.
The last to file papers is the Indiana Central Tele-
phone company, composed of residents of Russell-
ville. The board of directors is headed by John
Grimes, and the declared purpose is to operate a
telephone plant for free communication between the
stockholders and their friends.

A unique evening dinner of elaborate proportions
was given in Greencastle on November 29th by the
telephone girls of the local and long-distance ex-
changes. The entire bill of fare was contributed by
the patrons of the companies. The managers of the
telephone companies and the newspaper men were
the guests.

There is a well-defined movement on foot to give
Hagerstown - a second telephone system. The pro-
posed plant is to be of the automatic type. The
plant (Central. Union) now in use is thorough and
extensive, and its lines reach to Economy, Williams-
burg, Cambridge City, Dalton, Greenfork and other
towns. Notwithstanding this, the ' people desire

competition.
A bitter telephone contest has been submitted to

a special committee for settlement- at North Man-
chester. Several years ago O. Rex of Chicago es-

tablished an exchange at North Manchester and built

about 30 miles of toll-line connections to Wabash
and other surrounding points. He afterward formed
a company, selling the stock to North Manchester
business men, retaining 51 per cent., and thus re-

maining in control. Finally the other shareholders,
believing that Mr. Rex was not -handling the com-
pany right, organized a new telephone company, pro-
cured a franchise and necessary capital, and, while
continuing to hold their stock in 'the Rex concern,
entered into competition with the Rex company. The
new corporation, known as the Eel River Valley
Telephone company, secured a large number of Rex's
subscribers and then decided -to go into the toll-line

business. At this juncture an appeal was made to

settle the matter at a meeting at North Manchester,
and the whole matter was referred for arbitration to

a committee, whose report is to be final. F.

Telephone News from the Northwest.
The Eureka Electric company of Chicago has

written to Red Wing, Minn., for information re-

garding the telephone service there. If the council
will grant a franchise for an Independent system,
the company contemplates entering the field.

The Mesaba Telephone company is rebuilding and
improving its system in the Mesaba range. The
exchanges at Eveleth and Virginia, Minn., are to

be rebuilt without delay.

R. B. Freedy, formerly manager of the Mesaba
Telephone company, is promoting the organization
of a new system in Virginia, Minn., and other/ towns
on the Mesaba range.
The exchange of the Wisconsin Telephone com-

pany at Green Bay, Wis., has been quarantined for

smallpox, and six telephone operators are held.

The Winona Telephone company has completed
the installation of new switchboards in the ex-
changes at Lanesboro and Rushford, Minn.
The Coon Rapids and Carroll-ton Telephone com-

pany has been formed at Coon Rapids and Carroll-

ton, Iowa.
The matter of a municipal telephone system has

been urged at Sioux City, Iowa, by certain bodies,

and it is found that the laws of Iowa do not enable
cities to own and operate telephone exchanges. The
coming Legislature may be petitioned to remedy this.

P. C. Holodegel of Manson, Iowa, proposes to

construct an Independ'ent toll system out of Des
Moines to compete with the Iowa Telephone com-
pany. He plans a line from Dcs Moines to Gowrie,
where it will connect with trunk lines already con-
structed, running to Sioux City, to Albert Lea,
Minn., 10 Waterloo, and which have about 50 branch
connections.

The Farmers' Mutual Telephone company of New
11. Iowa, has filed articles of incorporation, with

$4,500 capital stock.

The Sunset Telephone company will erect a hand
some two-story brick exchange building for its

- rett, Wash.
The Jones County Telephone company has been

incorporated at Anamosa, Iowa, with $50,000 capital

The Craig (Neb.) Telephone company has been
rated, with a capital stock of $5,000.

The Western Lone distance Telephone company
seeks admission to Lincoln. Neb., for its toll lines.

The company was refused a franchise some time'

ago. R.

Independent Telephone Exchange for
Galveston.

The Commercial Telephone company has applied
to the City Council of Galveston, Texas, for a fran-
chise for establishing a telephone system in that city
to compete with that of the Southwestern Telegraph
and Telephone company. Among the stipulations
agreed to by the new company is that there shall be
a reduction in the cost of. service from that of the
Southwestern Telegraph and Telephone company,
amounting to 25 per cent, or the company will ex-
tend the time during which parties are allowed to
use the telephone for a stipulated price. These stip-
ulations only apply to the long-distance service. The
Commercial Telephone company will soon complete
the construction of its long-distance line connecting
Galveston and Houston. The poles are all set and
the wires will be strung as soon as the Galveston
City Council acts on the company's application for a
local franchise.

GENERAL TELEPHONE NEWS.
The capital stock of the Streator (111.) Independent

Telephone company has been increased from $40,000
to $100,000.

Long-distance telephone lines are being constructed
from New Decatur, Ala., to Moulton and other points
west of New Decatur.

The Bell Telephone company will run a line from
Parowan, Utah, to Modena, Stateline and Fay; also
from Modena to St. George, a total distance of 171
miles.

The Boston and New York, the Knickerbocker
and the Massachusetts Telephone companies have
recently been absorbed by the Telephone, Telegraph
and Cable company of America.

It is stated that a director of the Erie Telephone
and Telegraph company declares that it will re-
quire nearer $20,000,000 than $10,000,000 to pay off
the company's debt arid furnish working capital.
An assessment of $100 would net - only $15,000,000.

The lines of the Rocky Mountain Telephone com-
pany to Beaver. Utah, will be connected in a few
days, and the line into Douglas, Wyo., north from
Cheyenne will be completed shortly. As soon as the
new switchboard at Billings, .Mont., can be made
ready that place will be connected up with the en-
tire system.

The city of Worcester, Mass has granted certain
locations to the New England Telephone and Tele-
graph company, in return for which the city gets
60 free telephones and an additional telephone for
every increase of 2,000 in population until the popu-
lation reaches 180.000, and an additional telephone
for every 5,000 inhabitants above 180.000. Accord-
ing to the terms of this contract, the company is

not obliged to allow other electrical companies to
use its poles, nor is it to be compelled to put its

wires underground at the order of the Board of
Aldermen.

NEW COMPANIES.
The Louisville Home Telephone company has been

incorporated in Delaware, with ,a capital stock of
$1,000,000, to construct and operate a telephone sys-
tem in Louisville, Ky.

Three Independent telephone concerns seek fran-
chises for a local system at Davenport, Iowa. They
are the Union Electric Telephone and Telegraph
company of Illinois, the Illinois Independent Tele-
phone company and the Interstate Telephone com-
pany of Dubuque, Iowa.

An application was recently made to the City Coun-
cil of Milwaukee. Wis., for a telephone franchise
permitting the Milwaukee Telephone and Telegraph
company to operate in that city. Hopkins J. Han-
ford, who successfully promoted the Kinloch Tele-
phone company of St. Louis, Mo., is at the head of
the Milwaukee company. The Royal Trust company
of Chicago is the company's fiscal agent.

Directors of the Interstate Independent Telephone
and Telegraph company, which was recently organ-
ized in New Jersey for the purpose of acquiring and
controlling telephone companies, held their first busi-
ness meeting at Joliet, III., on November 29th. Di-
rectors were present from New Jersey, Ohio and
Illinois, and officers were elected as follows: Presi-
dent, H. H. Evans, Aurora, 111. ; vice-president, Frank
Tracey, Springfield, Ohio; secretary and general man-
ager, E. R. Conklin, Joliet; treasurer, A. B. Conklin,
Aurora. The principal office will be located in New
Jersey, with branch offices in Chicago and Aurora.
The company already owns several telephone systems
and expects to acquire several more at once.

MANUFACTURERS AND DEALERS.
A little folder issued by the Kellogg Switchboard

and Supply company of Chicago gives a list of the

telephone exchanges, with present equipment and
capacity of lines, which the company has built or is

at present building.

On December 19th the stockholders of the Kel-
Iobk Switchboard and Supply company of Chicago
will meet for the purpose of considering and voting
upon the question of increasing the capital stock
of the company from $500,000 to $1,500,000.
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Street Railways, Past and Future.'

By Robert McCullocii.

Not until the latter part of the sixth decade of

the nineteenth century did the failure of the run
omnibus to meet the requirements and demands for

facilities for commercial and social tr

in the cities begin to force itself into public con-

sideration and generate inquiry as to methods of
until. The citn cading in their de-

velopment beyond the limits oi pedestrianism to

those whose income justified the expenditure of the

cosl of the morning and evening ride, and, as the

distances became greater, the difficulties of existing

efforts at accommodation increased. As the income

of the merchant and manufacturer increased, so also

grew the desire to separate the residence from the

shop, and the suburban home followed. Then the

time consumed in the journey at the two ends of the

business day became a consideration, and next the

discomfort of the long ride over streets so poorly

paved that they were only, in many instances, badly

kept road?. The outgrowth of this casting about for

a betterment was the street railway, and almost with-

out exception the original railways were the suc-

cessors of, and a transformation from, the bus line.

The rails were laid in a fashion little akin to the

present style of construction. The "bob-tail" car

was scarcely better in its accommodation facilities

than its predecessor, but its speed was greater, and
its frequency of service much increased, and its ex-

tension beyond the former limits of the stage still

increased the opportunity and desirability for border

habitations. The same spirit which would allow

Paw Crockett to be happy and contented only on

the extreme borders of civilization is ever and al-

ways making new and extended limits to our cities.

These adventurous pioneers contributed a patron-

age which encouraged the new enterprise. Rails

were laid on all the stage routes. The bus was
housed forever to the regret of the man who had

sat so long on its boot, and who was so cheerfully

greeted by its daily papers, to all of whom he had
grown to be a necessity in their daily routine of life.

He took his place on the little platform on the front

end of the car, and in the changes that have followed

so rapidly in the development of street-railway condi-

tions, no man has been his equal as an expert driver

or motorman or gripman. and in no hands has the

safety of his passengers been so well considered.

Immediately following the installation of the first

railways, came the war, which attracted the attention,

the energy and the enterprise of the whole land. •

There was no thought then of else than methods
and schemes of human destruction. The exciting

and alluring and enticing pastime of war possessed

the people of the entire land. No hero was so great

as he who had stood in the midst of the greatest

carnage, and no heritage is so prized as that left

by him who unflinchingly met an hundred times his

gallant and determined foe. When sheer exhaustion

brought peace at last, there had been engendered a

vigor and enterprise which perhaps would never have

known existence but for the rugged experiences of

four years of devotion and courage and manhood
never equaled in the history of the world.

This vigor and enterprise found abundant oppor-

tunity. The good soldier became the useful citizen,

and the street railway, claiming its share of attention,

began to contribute its part toward mural develop-

ment, which development has been made possible

only through continued progress of methods and ap-

pliances and their application by men as tireless as

the sun. Rails weighing 25 pounds to the yard
were considered ample in their strength and stiffness,

and they were rolled in lengths little more than 20

feet. These were spiked to wooden stringers, which
were held in gauge and alignment by being notched

into cross-ties, in which notches they were secured

by dovetailed keys. Cars ivere constructed with

special view to lightness in weight, every piece

of wood and iron being chamfered and worked down
to the limit of prudent requirement for strength.

Wheels were made of a weight as light as 140 pounds,

180 being a heavy wheel. With few exceptions,

roads were originally equipped with the "bob-tail*'

car, the length of the body being 10 or 12 feet, the

trout end enclosed with a circular dash, and a step

on the rear, the passenger opening and closing the

door as he passed through it. A fare box on the

right of the front door was expected to have the

respectful attention and consideration of every pas-

senger, even though in his anxiety for transportation

he could find a lodgment for only one foot on the

rear step, and holding himself in that position by
an outstretched arm to the door jamb, with his other

hand he passed up his nickel or other money, the

change was made, the nickel deposited and the bal-

ance returned by various reaches and through sevi t il

hands. A great improvement consisted in the intro-

duction of a mechanism by which the driver opened
and closed the rear door, either by a rod and levers

or an endless cord, and next followed a chute having

places of deposit at each window post and on the

outside of the rear end. The nickel was dropped
into this receptacle, the chute having an inclination

to the front and ending in either side of the fare

box, and thus the fare went up without the inter-

vention of the fellow passenger. The stove was
added in latitudes where the severity of the winter

1. Paper rend before the American Stcc i Railway associa-
tion at New York city on o Mr. McCitll
general manager of the Chicngo City Railway company of Chi-
cago

.

made it necessary, and then the little open car made
its appearance during the summer months. This
completed 1 he luxury of metropolitan transport

ilway was becoming a recognized
institution in the process of city development. The
motive power of this vehicle was either a single

horse or a pair of little mules, with
horse at the heavy gi

driver was necessarily a man of much capacity,

endurance and versatility. He must be an expert in

the handling of his horses and in controlling the

the brake; he must watch in front that

he did nol run into other vehicles or
trians; he must scan the side streets for the approach
of intending passengers; he must closely observe in

rear that he might keep track of the passenger
had and who had not paid their fare, that he might
always observe a signal to stop, and that the rear
step might not be occupied by those who did not
intend to pay the required fee for the privilege of a

ride; he must make change as desired: he musl
answer questions and give desired information ; he
must open and close the rear door: he must, in win-
ter, take care of the fire in the little stove, and at

night care for and adjust his lamps; and with all

these duties he must stand exposed to the splashing
of the mud, the beating of the rain and snow, with
his lines in one hand and the other hand constantly
on the brake. This work he performed during 12

to 14 hours on his short day and 16 to 18 hours
on the long one. and the long and short alternated.

The passenger, we would say to-day, was such
through sheer necessity. If he lived five miles away
he was an hour from his work, provided there were
no mishaps or delays. If the car jumped the track-

he got out and lifted it on again. If the horse
stopped on the up-grades to get his wind or by rea-

son of the obstruction of snow or mud, the passen-
ger "put his shoulder to the wheel" and helped to

make the start. He dropped his nickel in the slot,

he passed up that of his neighbor, and, with the
driver, he frowned on the man who ignored the fare

box, and he seldom burnt the midnight oil or wasted
his postage stamps in writing and sending letters

of complaint. Appliances for the clearing away of

snow and ice were crude, entailing ceaseless labor

and watchfulness throughout the winter, and the heat

of the summer brought equal burden in the care of
the faithful animals whose even gait must be main-
tained notwithstanding the relentless soaring of the
thermometer.
But the "bob-tail" car had only a short-lived ex-

istence. It was replaced by a larger vehicle, drawn
by two horses and manned by a conductor as well

as a driver. In some instances this replacement was
made in recognition of the necessity for better pro-
vision for an increasing patronage, and in others

the angry protest of passengers against the perform-
ance of the duties of the conductor drove the last

of the "bob-tails" from the street. In the meantime
the weight of the rail had been increased and tracks

as well as cars were improved. Then came the

girder rail, and about the same time the American
Street Railway association had its birth. This
brought an era of fellowship and intercommunication
among street-railway men that had not previously ex-

isted. The method of treating colic in horses was no
longer held as a trade secret, and the free interchange
of experiences in the solution of common perplexities

has contributed greatly to the rapid and wonderful
developments which can only astound us when we
look but a few years backward.
The demand for more extended and more rapid

transportation by the man who insisted on living on
the extreme border, as well as the driving of the
tenement house trom the heart of the city by the
necessity of occupying this space for manufacturing
and warehouse and office purposes, brought into use
the cable, but its great cost and its lack of flexibility

prohibited its adoption except under favored condi-

tions.

Then, just as some higher and greater power,
through human agency, had given us, only when
there became extreme necessity for it, steam, and
the telegraph, and the reaper and the thrasher, and
the telephone, so there came the revelations that

enabled the application of electricity to purposes of
power for transportation.

The efforts at this application, in the beginning,

were crude as compared with present practice. The
motor was set up on the platform or in the body of
the car and geared to the axle with chain and
sprocket wheels. The wire conveying the power
was on the side of the street, and. through a traveling

carriage and flexible wire, communicated the current

to the motors. A -' .'-horsepower motor was
sidered ample, because, had not two real horses
the work? And engineers of real ability contended
long and vigorously that this new-found power n

(l.i the work after a fashion on levels, hut it could
not climb a hill, however slight the grade. But it

did climb a hill, and il has climbed all the hills. .

real or imaginary, which, have seemed to obs
ils march of usefulness. As confidence came t

who had doubted or hesitated, the faithful horsi
sent to the pasture, or to less considerate ma
The old horse car now had its motive power pi

under it instead of in front, and the driver who
cmingly only a short time previously left the

'us. now exchanged 1:

the controller handle. A higher speed was attained.

and the man who was content with living four miles
from his business could not now be satisfied with

less than six or eight. Patronage wa
rapidly, new and heavier and better track

cars were built, and motors wcr
and trebled and multiplied again in power
house machinery was changed again and
provements and betterments were
plianccs being ordered, they were aim/

hey could be installed.

And all this has come about in so
•'

that many of us who have passed through the
experience do not yet feel that our
fulness have been at all impaired. In content'
it seems the work of the magician, and still t:

terments go on and on, and I am asked
for the future. That would seem better thi

me resourceful writer of fiction. Could any
prediction as to what may yet be develop'

id, be held as unworthy of consideration in
view of what has occurred during the last dec:

Electricity in its flexibility is adaptable to pur-
poses so varied that, to enumerate them would re-
quire a volume. It may be used as a toy and car-
ried in the vest pocket to illumine at will the tiniest

personal ornament, while an enlargement of the same
process gives us a searchlight rivaling the sun in
brilliancy and extent. It runs the most delicate in-

strument the dentist can use, and just as readily
runs the heaviest trains of railroad cars. It dec-
orates the palace and lights the alley of the slums,
it heats our houses when we have zero weather and
cools the same space when the thermometer relieves
itself through the top of the tube- It furnishes illu-

sions and delusions, it makes the hot sands of the
desert, and it lights the way as we follow our guide

ut fear of danger. But in nothing does it affect
so large a portion of humanity as in its street-railway
application.

The street car has ceased to be "the poor man's
carriage." It is everybody's carriage. It has ceased
to be purely a necessity, a large proportion of its

revenue coming from travel induced by pleasure
alone. It has built, and expanded and beautified the
city, and with the growing of the city its institutions
have multiplied and enlarged. The mercantile estate
lishments of to-day could not have their patrons
and their necessary force of employes carried to
and fro by former means of transportation. The
theaters owe their increased attendance to the speed
and comfort with which the necessary journey is

made. The former occupant of the tenement house
no longer needs to live at the threshold of the fac-
tory or shop. The street railway has extended the
time limit to the little cottage in the suburbs, and
it has made the real-estate man wonder if he really
had an occupation in times gone by. In fact, the
city of to-day is as unlike its former self as is

the street railway little akin, in construction, equip-
ment and operation, to its predecessor. And paraly-
sis is a mild term to signifv the condition into which
the city is plunged by misfortunes that stop the rev-
olution of its car wheels. Then is realized how
great a part the street car has in all the affairs

of city existence; then in meek contrition we re-
member and retract the ugly words which in mo-
ments of unguarded impatience we uttered concern-
ing vehicles and men whom we would welcome now
with gladsome smile: then, indeed, does "the stone
which the builders had rejected become the head
of the corner :" then we realize that in our pros-
perity, "men may come and men mav go.*' but the
street railway "goes on forever." The labor and
care and watchfulness of those who give it life and
virrnr and usefulness do not cease with the turning
of the key in the door of the factory or shop or
warehouse : their days are all of 24 hours' duration

:

in sunshine and in storm, when the world sleeps
or is in turmoil, their duties are equal";

in their lists is no place for the laggard or the drone,
nor for him who does not alwavs place the perform-
ance of duty first before thought of self.

The street railway has not hesitated in its pro-
e march at the line marking the border of

the city, it has made an "all hands 'round" for the
adjoining villages and settlements, and linked them
in a community of interest, it has driven the steam
road ignominiously from the field of short traffic.

and, with a courageous confidence and irrcpr.

energy, which brings, usually, ultimate s licCl

reaches out for more extended distances. The man
who contributes the nickel is the chief beiu"
of all this betterment and extension. His toll was
a dime when the cumbersome 'bus jolted

'

than a mile over
while the time consumed is of
half that amount purchases the pr

lion, with the allowance of trans-

fer and retransfer, and still each year brii

incut and improvement, in smoother tracks. larger
and more comfortable cars, greater speed and sh

The future of the street railway is linked

solubly with the city in all its advancement and im-
provement, its extension and c

moral betterment and its health and adornment. In

all these is the city the follower and the dependent,
and of vastly more import.- people and
their interests is it that it shall have good
railways than that the entire railway revenues should
revert to its treasury.

There is a popular clamor for municipal owner-
ship, and whether or not this

with eontinu
vcr the rapid and

few years, wc must question the likelihood
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municipalities would have been strong enough and
bold enough to have so ventured in discarding the

old and grasping for the new. Only the stimulating

expectancy of success and reward could have nerved
the individual determination and risk that have re-

sulted in -existing conditions. Municipal ownership
has been made possible by the necessary legal au-
thorization in perhaps only one state, and there it

has utterly failed of fruition seemingly from the im-
possibility of agreement as to terms and conditions

and the difficulty of financial provision. Because
government control or ownership exists or is being
attempted in a few foreign cities, is no rational justi-

fication for the conclusion that it would be wise or

proper here. The requirements of the people, their

customs and methods of business are vastly different,

and no city of this country could have attained its

present development had its transportation facilities

been as limited as the best given by municipalities

which we find in control of that important institu-

tion. That the ownership and control by the city

of water and light supply have been found of

advantage does not warrant that the same result

would follow their operation of its street railways.

While the former institutions may exist under the

baneful political influences and incumbrances which
we find embarrassing them, it is questionable if the
daily transport of its people would be in safe or

capable hands when entrusted to those whose terms
of office and position rested on influences in which
merit was no consideration. A healthy and vigorous
competition bestows public benefit that all may enjoy,

and a retirement of street-railway" transportation

from this field, through municipal ownership, could
scarcely be doubtful of result, and the very spirit

of paternalism and dependence which is fostered

and encouraged by attempting to provide for a com-
munity, is the spirit, a rebellion against which
founded and prospered this mightiest of all nations.

We are not yet readjr for municipal ownership, ex-
isting franchises in most instances having a genera-
tion yet to run, so we may safely assume that the

same energy and earnestness which have charac-
terized the conduct of the street railway during its

recent wonderful developments will continue to ex-
ercise the same healthful influence.

The man who directs the affairs of a street railway
is aware that in the community he is a merchant,
selling his wares just as other tradesmen are barter-

ing theirs. If he would succeed he must give his

customer the best that skill and industry and perse-
verance can provide, and, like the other merchants,
he is entitled to the benefits that come from honest,

persevering and painstaking application. With this

stimulus to continued and renewed exertion, the
benefits and increased advantages to the public must
continue with each succeeding year. The scientist

and the manufacturer, the car builder and the ma-
chinist, the rolling mill and the foundry can produce
no appliance, however so costly and extensive, that
the street railway of the present and the future will

not readily adopt and place in immediate use, if it

promises a betterment of the service rendered to its

patrons. The prosecution of no business or enter-
prise has entailed so many or such costly changes
and abandonment of previous methods. Tracks, cars
and power houses are discarded and renewed.
The ever-increasing prosperity of the agricultural

interests of the country, with improved methods of
tilling the soil and saving the crops, enriches the
farmer and enables him to indulge in luxuries for-

merly unknown to him. The city, in supplying his

demands, must increase its factories and its supply
houses and its population, but population and man-
ufacture and trade cannot increase without a corre-
sponding growth of the street railway, and in its

growth it must keep pace with the spirit of progress
which pervades our land.

In track construction we have gone from a rail

of 28 pounds to the yard to one of 100, heavier than
that required by the steam railway ; 60-foot lengths,

to decrease the number of joints, are used, and, not
content with that, the joint has been entirely oblit-

erated by welding process; and still we are ready
10 adopt any improvement in these conditions which
the ingenuity of our craft will devise and the manu-
facturer provide. The same builders of cars who, a
few years ago, were executing orders for 10-foot
cars as light as possible to hold together in safety,

are now busy with lengths of from 40 to 60 feet,

and still we have not reached the limit. The de-
signer of the electrical equipment has gone from two

of 7% horsepower each to four of 40 each,

and yet we are ready to encourage his further efforts

by placing in use better productions whenever he
will make them available. A modern electrical

power-producing plant is a masterful combination of
scientific design and the skill and handicraft of the

. but with all this excellence it perhaps bears
as little resemblance to that which a few mor'
win develop, as to the delicate little machines which
have scarcely had time to grow rusty since they
were discarded. The street railway of the future
must and will have every device and method and
appliar, I tend to the rapid, safe and corn-

Tracks and cars
and propulsion must and will be the best that money
and skill can pro
But there - the future, and

?reat imp--: 1 that
-

army (A •! watchful
I

dry, the men who stand at the levers throughout the

endless day and guide the swiftly moving and heavily
laden vehicles through streets teeming with nfe and
bustle and activity, with countless other vehicles and
pedestrians coming and going and crossing, each in-

tent only on what concerns himself, leaving, all the
burden of care and watchfulness and promptness of
discernment and action to rest on shoulders already
bearing enough ; and the men who, with equal at-

tention and caution, care for the occupants of the
car, watch for their safety, attend to their wants,
reply to their inquiries, and with patience and good
nature, discharge their multiplicity of duties: and
the men whose eyes watch with unrelenting con-
stancy and whose hands are always at the throttle

valves, that there may be no hindrance to the con-
tinuity of the rolling of the wheels ; and all the
various departments filled with men, who, like the
vigilant "minute men" of colonial days, are ever
ready to perform with earnest intelligence the duties

which they have assumed. All these men, thoroughly
imbued with the spirit of self-abnegation, hold the

discharge of duty first in all the purposes of life.

With industry and intelligence and loyalty they per-
form their obligations, they represent us with the

public, with persevering patience taking care of the
annoyances and worries which, of necessity, con-
stantly arise. They are our friends and helpers and
co-workers in the accomplishment of the task to

which we devote our lives. Our relations with them
should stand on a solid foundation of honest fairness,

kindly consideration, and appreciative confidence.

The disturber should not be allowed to come between
us and there should be a community of feeling and
interest that allows no separation of purpose or effort.

There are lessons of the past for both of us, which,
if we heed, will guide us in the ooen way between
the Scylla and Charybdis of the future.

The street railway of the future stands in grand
relief as an institution of all future progress and
development. Its service is a concern of every
member of the community, there is no work
or undertaking that so permeates the home and life

of all the peonle around us. Our responsibilitv is

a burden to be safely borne only on Herculean
shoulders. Let us stand under it bravely, and with
persistent and determined manliness, so that our
own consciences at least shall acquit us with the

plaudit, "Well done, good and faithful servant."

Electric Signals on Suburban and In-

terurban Railways. 1

By William Pestell.

The subject of signals for electric railways is

of the greatest importance, and is receiving, very

deservedly, a great deal of attention among prac-

tical railroad men in all sections of the country at

the present time.

The necessity of some system of signaling be-

comes more pronounced as the weight and size of

cars increase the volume of traffic and the speed at

which our cars are run is increased.

The delays and inconveniences arising from the

operation of suburban and interurban roads without
a properly designed signal system adapted for the

service are only too apparent and become more
pronounced as we examine into and get into closer

touch with the various signal systems that are to-day

being tried in the various sections of the country.

Whatever signals have been introduced for street-

railway work, even though their operation has not

been perfectly satisfactory, they have illustrated the

fact that delays can be reduced and a schedule
maintained in a more satisfactory manner.

Signaling, as applied to steam railroads for some
years, has been in satisfactory and general us' and
has been brought to a high state of perfection and
efficiency. Apparatus such as applies to steam roads

would be practically of no use in street-car service,

as the conditions governing the operation are so

entirely different.

The use of signals on steam railroads is mostly
for double-track lines, and is principally for keeping
a proper difference between trains going in the same
direction.

At the present time it seems doubtful if this class

of signals would be required on street railways, but

if the necessity should arise, some form of signal

now in general use on ' steam railroads could be
adapted to the purpose.

On steam railroads where temporary increase in

traffic demands a greater carrying capacity more cars

are added to the train, the train still being main-
tained as a unit, so far as its effect on the signal

system is concerned. In street-railway service the

conditions arc not usually such that this can be con-

ntly accomplished, and it is necessary to send
out several cars, each detached from the other, and
?11 working to maintain the same schedule. As
these cars cannot ordinarily keep in sufficiently close

touch with each other to indicate their location, it

complicates the work to be done by a signal system
to take care of their operation properly. It is not

safe to depend upon the crew of one car

notifying the crew of another car at a passing point

of cars that arc due to follow, to pass at the same
point. Different roads use various means to ob-

tain this end, even when no signal system is in use.

Some by attaching signs to the dasher of the car,

indicating that another car is to follow; these the

1. Abstract of papor read before the American Street Rail-
oeJation *< Mew York. October n, 1901. Mr. Pehiell is

sooerlolendi 01 I motive powfir of the Worcester (Mass.) Con-
's Slrcct Railway company.

crew on the car waiting at the turnout are supposed
to observe, and are not to leave until the last car,
which should have no sign on the dasher, has passed.
On steam railroads, stopping places where passen-

gers are to be taken on or let off, are practically
a constant factor, and are comparatively long dis-
tances apart. This has the effect of allowing trains
to keep to their schedule more easily, and obviates
the necessity of frequent orders from train dis-
patchers.

In cases of necessity of change of orders to a
train crew on a steam railroad the telegraph is al-
most universally used. The presence of employes
at every stopping place along the line renders this
easy of accomplishment without the loss of valuable
time or chance of costly mistakes.

The telephone is being rapidly introduced along
the lines of street railways for this purpose, but
the street-railway companies are at a disadvantage
in the use of the telephone, in not having men perma-
nently located at frequent points along the line of
the road, and, having to depend on the car crews
for one end of their dispatcher system, much valu-
able time is lost in receiving and imparting the
necessary information.
Another defect of the telephone system for dis-

patcher work on street railways is the inability to
reach car crews at the time required and the likeli-
hood of several crews trying to use the telephone
on different points of the line at the same time.

It is not intended to convey the idea that the
telephone is not desirable as an aid in operating
street-railway svstems. but that the telenhone of
itself for general use is not to be wholly relied upon.
In connection with a reliable signal system, it

should be of inestimable value, as the use for dis-
patcher work would be reduced to a minimum, and.
with proper rules, intelligently followed, practically
all conditions could be provided for. giving the
single-track road its maximum efficiency and nutting
it more nearly on the basis of a double-track road.
Where the necessity of a signal system on electric

roads seems to be generally indicated is on single-
trackroads. both for suburban and interurban serv-
ice, city service usually requiring special applications
to cover local conditions.

The object of a signal svstem for such nurpose
wnldbe to indicate a safe nassing noint for cars
going in opposite directions divine single-track roads
i"ith fairlv freouent passing points more nearby
the same operating conditions as those of donhle-
f-ack ro^do, thus avoiding delays and maintaining
*i-~ schedule.

_
The experience of steam railroads in the use of

S'»na1s._ their reliability and the confidence now '

placed in them makes it reasonable to snnnose that
equally good apparatus would be develoned on the
'""t mileage of electric railways represented by this
peroration.

Different sip^als for day ->^d night use fas disks
or semaphores hv da-" and d'^erent colored lio-Vs at
nip-htl seem to he thoroughly established for anv
class of signal work. as. reg-ardless of the nurpose
f
7
r "'•j"'1 a signal is set. it should always be easily

rtiororn ihle.

All sio-nals wi'l add certain elements of danger
due to chances of'failnre inherent in every piece of
mechanism. Tt is therefore imnortant +0 select a
siVnal with the chances of failure so slight that only
the added safety resulting from its use need be
considered. The use of Work signals on steam roads
has reduced the liability of rear-end collisions, and
vet were the signals of such construction as to be
unreliable the^ danger would be greater with than
without the signals.

In this connection it would be well to note the
care bestowed by steam roads on their signals. They
emplov trained mechanics whose duty it is to see
that all signals are properly inspected and main-
tained. An electric road usually puts its signal un-
der the care of a lineman, or some other man who
may know but little of either their principle or
mechanical construction. It is natural to suppose
•hat as the use of signals increases more care will

be bestowed unon their inspection and maintenance.
The first and most essential element to be con-

sidered in connection with any signal system is that
of safety, and no signal should be considered unless
its reliability can be demonstrated to such an extent
that it adds to the safety of operation of the road.
Among the various types of signals in use we

find those depending wholly on incandescent lamps,
those depending wholly on semaphores or disks il-

luminated at night, and those depenumg on disks or
semaphores by day and upon colored lights at night
for their visual indication.

Another type of signal is that which leaves the
trolley wire dead on the entering side of turnout
ahead and leaving side of turnout behind, thus pre-
venting a car, from either end of the block, entering
until block is clear.

Again, we find various devices in use for oper-
ating the above types of signals. First, the manu-
ally operated switch, which has been in use for
perhaps the longest time and is generally conceded
a failure, owing to the fact that the men cannot be
relied upon for its proper operation. Second, we
have the rail-contact devices, which have been very
little used, and, so far as I can learn, arc not gen-
erally exploited. Third, we have switches operated
automatically by the passing of the trolley, which
are coming into more general use, as the state of
the signal art progresses.

These may be divided again into several classes.

One in which a contact is simply made by the wheel
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sliding upon a contact surface normally insulated

from ilic trolley wire. Another operates a switch

mechanism by the passing of the trolley, making

various connections, selected according to the direc-

tion the trolley passes under the switch. In still

another the mechanical work of the signal is partly

done by the trolley in passing under the switch.

Each of these types of signals and switches in serv-

ice may have a particular value for the location to

be protected; it would be unwise at this time to

make any recommendation covering general condi-

tions. The following is a copy of resolutions drawn

up by a committee appointed by the Massachusetts

Street Railway association, on which the writer

had the privilege to serve:

The committee appointed by Hie Massachusetts Street

Ituliwnv association on the "rei mdatlon of elecmi

signals (or street railway service" would make the 101-

lowlng recommendations: „,„„..
That a telephone system In conjunction with a proper

I k system is aeci isary ror a safely and satisfactorily

operated Mlburbiui sliiul. -1 rink i I.
„„,,„,,„„„ *„

That It Is in sslble to make any recommendations to

„„,,„ the needs of general city Irnltic, the f«CSSltleS

of the same being largely determined by conditions en-

Thal the 'telephone system should be owned and oper-

aii-d by tin- railway company, .

That r system of selective signals should be used In

connection with the telephone system, to call outside

IgftSSef-SSi system should be entirely automatic

should contain a minimum number of parts; Should

contain some other means of visual signal besides Il-

ea descent lamps, should uot depend upon Incandescent

ESpi for continuity of circuits: should set as tar as

dancer end first aud be locked at danger before it is

possible to operate cautionary slgna at near end; should

not burn out under ordinary conditions In contact with

live Darts of trolley system. Should be normally at

danger and cannot be set at safety unless all parts are

in normal working condition: that signal, after being

etit danger cannot return to safety untl all ears

Sat have gone onto block have gone off again: should

be capable of working satisfactorily from 200 to 600

v. ills; and should be of the best possible construction,

mechanically and electrically.

The general idea prevalent among street-railway

companies seems to be that signals are not required

for double-track work, but are required for single-

track work, producing economy where in use, by

dispensing with flagmen in some places, and, as

some have stated, "by indicating the position of cars

and thereby enabling the schedule to be better main-

tained under extraordinary conditions." The prin-

cipal defects noted are the fact that signals are not

absolutely reliable and are generally affected by

lightning; also their lack of ability to indicate more

than one car on a block at a time; that is. the first

car passing off the block sets the signal to normal

condition, giving no indication of any other cars

that might be on the block.

A number of signals of various types are now

on the market, and, while from the standpoint of

the writer, they are all in a more or less experi-

mental state, they are deserving of every encourage-

ment, for, until the various conditions of our service

nave' been thoroughly brought out and enlarge'd

upon, by both the operators and signal engineers, no

satisfactory device can be produced.

Discussion.

Mr McCormack of Cleveland: My opinion is

that the suburban roads have got to go to steam-

railroad practice in formulating rules and to operate

signals on the same principle on which the steam

roads operate them. Some of the suburban roads

running out of Cleveland depend entirely on the

train dispatcher. That is, they have the telephone

system, and at each box they report their car num-

ber and direction in which they are bound and ask

for orders. The orders are given to meet a car at

one point and go to another point. The other point

may be beyond a sub-station—a telephone station.

The conductor then repeats the order to the motor-

man, who repeats it back, so as to have a thorough

understanding. When the telephone system is dis-

rupted by storms or otherwise, there are delays on

account of the fear of making any general rule to

,n the cars when they cannot get the telephone

orders. I therefore think that rules which would

give suburban trains the right of way on the same

conditions as steam railroads are run would be

necessary for the government and operation of sub-

urban lines. _,.,..
Mr Wheatly of Brooklyn: I think it is true

that the problem of signals applies to electric roads

operating a double track. '1 he object of a signal

is to give an indication to the motorman or the

engineer, as to whether the track ahead of him is

clear or obstructed. 1 can conceive of conditions

on double-track electric roads where there are dan-

ger points that ought to be protected by signals.

Those danger points may be junction points; they

may be curves, where the view is obstructed by

trees or by hills; there may be tunnels in which

iherc are curves and where it is desirable to have

•uhcation given whether the track ahead is clear

or is obstructed. Referring to any given proposi-

tion in the operation of a double-track electric rail-

road, the question as to whether signals are neces-

sary must be settled entirely on the basis of the

Iraffic and speed. Where the traffic is dense and

the speed is high, signals are very necessary in

double-track operation. Where the traffic is light,

the headways arc seemingly light, and where the

speed is slow, the road may be very safely

without signals. We have several lines, even to the

seashore, on which our traffic is exceptionally heavy,

and which on certain portions of the hues we op-

crate at high speed. We have our danger points

protected by safety signals. We have not yet got-

ten into the question of block signals for the pur-
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dug our cars, because we have c

that rather freely by flagging, which wc are re-

al highway d at other points

i nn cctcd. 1 think, however, that in

in ..I suburban and intcrurban lines

nearly approach stcam-

ii, that the gentlemen
Iter have come to meet

signal to protect their

hi, and when that time comes it will be nec-

essary for them to determine whether they ought

to operate a system known as' the absolute block

system or whether they will operate a permissive

block; whether they will operate an automatic sys-

tem or whether they will operate a manual-control

system. There are perhaps at present very few

of the suburban and intcrurban roads that will care

to go to the expense of an expensive automatic
signal system. The roads will probably find it con-

nt for many years to come to depend upon
the manual-control system and confined to such

points as are known as danger points.

Mr. Fuller of Philadelphia: I fully agree with

Mr. Wheatly that the time is coming when you
will have to have a signal block. I am now build-

ing a high-speed road where we arc guaranteed to

have our cars to run 35 miles an hour. I vvould

give a good deal of money at the present time to

be able to get a good safety signal for that road.

I cannot find it, and I have had my electrical engi-

neer study the two or three systems in the exhibit

hall. Whether they will do or whether they will

not, he will not say. They arc automatic signals, I

think, all of them; but whether they
t

would be safe

or not to put on a high-speed road is more than I

am able to determine. I wish I was.

Mr. Wason of Cleveland : On the suburban roads

out of Cleveland we have tried different signaling

devices. All of them, from time to time, have

failed to operate, and so far we are yet to find a

signal that will always do the work required. In

consequence, we are depending entirely upon tele-

phone messages from the train dispatcher to the

turnouts. On one of the roads to Toledo and Nor-
walk they are running on the steam-railroad system

if the telephone is out of circuit; otherwise they

get their orders through the telephone, the con-

ductor writing them on a slip and he in turn giving

it to the motorman. That slip is turned into the

office and compared with that given out by the

train dispatcher. The dispatcher transmits the mes-

sage by word of mouth ; does not write the order

himself. The motorman or the conductor writes

the order. On the line that is spoken of the con-

ductor writes the order. The train dispatcher does

not do any of the writing on the roads out of Cleve-

land ; the dispatcher tells the conductor, gives the

conductor the order, and he in turn gives it to the

motorman.
Mr. Vreeland of New York: Does any member

present operate under the system of colored lights

that is very largely used throughout the United

States? I do not recall the name of the system;

but the motorman applies a lever as he goes along

and changes the lights at each end of a single-track

block.

Mr. Fuller : I have a number of roads operated

in that manner, with the usual result—very unsat-

isfactory.

Mr. Vreeland: In what way, electrically?

Mr. Fuller: The signals are subject to the lights

going out accidentally. There is always a chance of

that and a misinterpretation of signals.

Mr. Sergeant of Boston: In organizing our ele-

vated service in Boston, the question arose as to

how collisions were to be prevented. We have a

system of elevated cars which is run on the subway
as well as upon the elevated structure, and. the

grades in making the transition from one to the

other, as well as the grades within the subway, are

very severe. We were proposing to run maximum
speed of trains of 40 miles an hour, and we have
accomplished 45 miles an hour; only, however, for

short distances. We felt it necessary, regardless

of the expense, to introduce something to keep these

trains apart. We finally decided to introduce a

block-signal system of the clcctropneumatic type

and divide our road into minute blocks, as nearly

as possible. Of course, it introduced a great many
signals, but it was necessary to provide for the

greatest possible frequency of trains. The general

result has been that, after placing individual men
for the first week or so at every signal in the sub-

way to flag the trains on, we got the system work-
ing' all right, and it has been very satisfactory, and
shows that it is possible to use the track-circuit

system on a trolley road—a single-trolley road.

Mr. Powers of Troy, N. Y. : In the railroad I

represent, the Hudson Valley railway, which runs

from Troy northeasterlj to !
' rge, and with

mch line running from Saratoga,

like 103 miles of railroad, something like 85
igl 1 ol way, intended to be

Opel atcd at high sliced. l>i com >e, thl t'r

was t'i give them something that was
nd for that reason wc have, ill the first

pted a telephone-dispatching system, hav-

ing employed men trained in the stcam-railro

service, and using triplicate orders, one at

the tel phone office, two copies taken by tin

ductor and motorman and the third leposited

in a receptacle for it. so that in case of a mistake

in carrying out the order the third copy cannot be

ycd. That system has proved somewhat cum-
bersome, and we are now preparing a :•

be taken by the cor the motorman

-

receive r over the telephone,

peated back by the conductor and
iier, and then the th: taken,

the conductor, the second by

and the third deposited in tl

be a good deal quicker, but there is a grcal .

of delay, the motor-men being n- 1 at

writing.

1 he first point seems to be

ti in that would insure safct;.

the road which arc crooked; that is,

cannot sec one another for any
tancc; and wc have worked on that line by taking
up the old staff system, and arc putting tl

force on three or four sections where the danger
is the greatest. In order to make the thin;'

tcctly sure, get it beyond the mere me:
motorman, for a motorman may forget his stop and
go into a block, as well as forget his switch and
the passing of a car at the proper switch

modified the system somewhat by putting a

U-rail at each end of the rail, to be locked with a
duplicate padlock, the key to be attached to the
staff, so that the motorman can get his car out of
the block ; he cannot get into it without having
possession of the staff and the attached key.

It seems to me that we should try to make the
system of blocking as complete as possible, not a

stationary block on the railroad, but an indicator

of some sort on the car itself. I have had some
conversation with persons who have a great deal

of capacity in the direction of original electrical re-

search, and I have asked them whether it would
not be possible to provide on each car a signai of
some sort, for instance, an incandescent lamp which
would glow on the approach of another car within,

say, a thousand feet. That sounds like a difficult

problem, but I think that is the direction to be
looked for. I think there should be something used
like the signals employed in elevators to-day in the

city and elsewhere, to indicate to the operator of

the elevator that he is desired to make a stop

at the next floor, one of which will indicate the
presence of a car in advance and another of a car

in the rear within the limited distance. I believe

that is perfectly practicable to attain. Indeed, we
are working at the thing ourselves, having a man
for that purpose.
We have tried several of the block-signal sys-

tems. We do not believe that any of them that we
have investigated or tried will be satisfactory or

sufficiently reliable to warrant their use, and to-day
we are standing in the position of simply getting

along with something that is absolutely safe as far

as we can go.

In times of fog, we do not allow any car to leave

its switch, except on the passing of the regular

car that was to meet it at that switch, and we do
not vary from that rule, even if we hang up our
line for half a day. We believe a delay of that

character is much better than taking chance;

fog. It does not pay to take chances in operating

cars at high speed on a single track.

Record of Czolgosz's Execution.

The following facts relating to the electrical exe-

cution of President McKinley's assassin are re-

corded by Dr. Carlos F. Macdonald. one of the offi-

cial physicians present, in a letter to the Medical

Record: Immediately after being placed in the fatal

chair, the binding straps were quickly adjusted to

his arms, legs, and body, the head and leg eleel

were placed in situ and connected with the circuit

which was to transmit the lethal current through -his

body. The instant the contact was made, the body
was thrown into a state of extreme rigidity, every

fiber of the entire muscular system being in a marked
condition of tonic spasm. At the same tim

ness, sensation and motion were ap; dutch/

abolished. Czolgosz was pronounced dead by the

attending physicians and several of the other physi-

cians present in four minutes from the time he en-

tered the execution room, one minute of which pe-

riod was occupied in the preliminary prepar.

one minute and live seconds in the

and the remainder of the time in examinations by

the physicians to determine the fact of death. Two
electric - were ma.! g in all one

minute and five seconds. In the firs:

electromotive force was maintained a:

Is, then reduced to 300

seconds, inci

and again reduced to 300 vol i, when
. broken. The second c

at 1.S00 volts for five seconds, 1"

was absolutely destroyed the ins:

tact was made was conceded by all of the witl

The strength of the currenl

An electric gauge for recording f the

:us of furnaces, or for recording the time when
. >ck or contents reach a certain heigl

Iv been pati

rent, wires.

One wire is attacl

mancnt fixture of the turn..

wire is attached :

length equal to the dep
Inform plus one -

up and touches the el

pletcd and the annunci

being full at that point.
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CORRESPONDENCE.

New York Notes.

New York, November 30.—Local railway shares

still continue to be a feature of the stock market, .md

the long-continued strength of Manhattan is the

subject of much comment on the street, the buying

being of the most persistent nature. To-day two

conspicuous features were noticed in the movement
of the local railway shares, one being the decided

strength of Manhattan, and the other, the pro-

nounced weakness of Brooklyn Rapid Transit and

Metropolitan. The statement was made that Man-
hattan' gross earnings for the current month will

show an increase of $100,000 over the corresponding

month of last year. Selling of Brooklyn Rapid

Transit followed the continued poor showing made
by the company, the October net earnings showing

a decrease of $56,760 as compared with a year ago,

while for the four months ended October 31st, the

decrease is $147,000. Metropolitan to-day sold off

three points from its high figure for the day, without

any known developments to affect it.

It is the intention of the officials of the Man-
hattan Railway company to start the large power-

house, which is located at Seventy-fourth street and

East River, on December 15th. On that day, it is

expected, the company will discard steam and will

operate its Second avenue division by electricity.

At a special meeting of the board of governors

of the Automobile Club of America, which was held

recently, plans were drawn up looking to the affilia-

tion of the club with similar organizations. Other

business was discussed, but at the close of the meet-

ing the governors of the club were rather reticent,

saying that whatever action had been taken was of

more interest to the members than to the general

public.

John B. McDonald, contractor for the rapid-tran-

sit road in New York, has received from Abram S.

Hewitt a replica in bronze of the gold medal which

was recently presented to Mr. Hewitt by the Cham-
ber of Commerce in recognition of his services in

obtaining rapid transit for the city.

The annual meeting of the New York Railroad

Club was held on Thursday evening, November 21st,

and it -is said to have been the largest meeting in

the club's history. Officers for the ensuing year were

elected and 21 new members were admitted to mem-
bership, while 34 were proposed to be considered

later. H. H. Vreeland was re-elected president of

the club.

New registers which stamp the number of fares

collected by conductors and also mark them on a

slip of cardboard are being put in all the trolley

cars of the New York and Queens County railway.

When the cars reach the terminus the conductor

tears off the slip on the side of the register and

then has the number of fares collected on the trip.

This slip cannot be tampered with in any way by

the conductor, and has to be turned into the railroad

office at the end of the day.

Recent dispatches from Schenectady state that

tests had been made for the New York Central

railroad which definitely demonstrated the feasibility

of using electricity as a motive power instead of

steam on the portions of the company's tracks in

the immediate vicinity of this city. Speaking in re-

gard to these dispatches, W. J. Wilgus, chief engi-

neer of the New York Central, said that the railroad

company is making an exhaustive study of methods

for relieving the difficulties due to the Park avenue

tunnel and the heavy suburban traffic. The investi-

gation has covered a wide field, electric motors,

compressed air, superheated water, and a variety of

other systems being in course of investigation. He
said the General Electric company has made certam

studies at Schenectady in the railway company's

behalf. It is not true, however, that definite con-

clusions have been reached. The special purpose

of the tests at Schenectady was to determine of

what horsepower an electric motor would have to

be to start and haul trains of various weights on

various curves and grades.

It is reported that the Brooklyn Rapid Transit

company proposes to extend its lines in Manhattan.

The officials of the company think that an elevated

loop from the New York and Brooklyn bridge to

the new East River bridge would greatly relieve

the congestion of traffic at the Brooklyn-bridge ter-

minals. By the establishment of this loop, the Brook-

lyn Rapid Transit company would have one of t he-

largest belt lines in the city and would become a

competitor with n company for a

short distance in Manhattan. It is stated that the

..ould be extended to bridge No. 3 as soon as

that structure is completed. President Greatsinger

. that the improvement will cost about $2,000,-

ooo. M. L. G.

New England News.
20.—It has been stated that

the Boston and Maine Railroad company contem-
and Lawrence brancn
dent Tuttlc states that

the experiments
/ for steam

ml. The B

'nine compt electric railways

II.

The automobih .
have

mobile show was opened at the -.n on

November 15th and continued to November 25th.
There was a fine display of automobiles of various
makes, among which were two electrics—a stanhope,
exhibited by the American Electric Vehicle com-
pany of New York, and an electric racer, built by
the Electric Vehicle company of Hartford, Conn,,
and exhibited by Knight Neftel, manager of the
Boston Auto Express company. Among the special

exhibits was a 20-horsepower gasoline touring car

exhibited by Charles J. Glidden of the Erie Tele-
phone company.

It is believed that the combination of the New-
ton, Wellesley and Boston, Commonwealth Avenue,
Lexington and Boston, and Newton and Boston elec-

tric-railway companies into the Boston Suburban
Street Railway company, as noted recently in the

Western Electrician, is another step toward the

formation of a trusteeship which will control all

the electric-railway lines in Eastern Massachusetts,
outside of Boston. It is stated that the next step

will be a union with the Boston and Worcester
Street Railway company, which will give the Boston
Suburban company control of the lines west of this

city as far as Worcester. The following shows the

capitalization, annual earnings and last dividends

of the companies involved in the latest deal

:

CompaDy. Stock. Bonds. Earnings. Dividends.
Newton S 300,000 §250,0005130,000 8 per cent.
Wellesley and Boston... 115,000 35,ooo 10 per cent.

Commonwealth avenue. 300,000 75,000 80,000 8 per cent.

Lexington and Boston... 450.000 350,000 130,000 4 per cent.

Newton and Boston 200,000 300,000 60,000 4 per cent.

Total £1,365.000 S975.000 $435,000

The exchange of stock will be based upon the

dividends paid. On a basis of exchanging at par,

there will be stock amounting to $2,115,000 repre-

sented in the capitalization of the old companies.
The new company proposes to capitalize at $6,000,-

000.

The holders of the Electric Vehicle company's
bonds met last week and voted to accept the release

from mortgage of property approximately valued at

$1,000,000, which includes $135,000 cash. They also

voted to increase the bond issue to $2,500,000. The
bonds, which pay six per cent, interest, previously

amounted to $1,675,000, to which stockholders were
allowed to subscribe at 90, last April. It is believed

that this financial readjustment will allow the com-
pany to carry on the business to hetter advantage,

the company's works are now all located at Hart-

ford, Conn.
The Worcester Electric Light company has made

a contract with the American Steel and Wire com-
pany, by which the latter will furnish the wire and
conduits for the electric-light company's under-

ground work in Worcester, Mass. The contract

has been under consideration for three years. The
materials are to cost $71,000. The wire will be made
at the Washburn & Moen plant in Worcester.

The Massachusetts gas and electric-light commis-

sioners have authorized the Edison Electric Illumi-

nating company of Boston to issue 7,500 new shares

of stock at the market price of $200 per share, the

proceeds to be used in paying the present floating

debt of the company, which was incurred in making
additions to its plant.

Notwithstanding the strong opposition of a large

minority, the stockholders of the Worcester and
Webster Street Railway company have voted to

lease the road to the Webster and Dudley Street

Railway company for a period of 50 years. The
Worcester and Webster company operates 17 miles

of electric railway, while the Webster and Dudley
company operates six miles of railway.

The Cumberland and North Attleboro Electric

Street Railway company has applied for a location

in North Attleboro, Mass. The company is to con-

struct a part of the electric-railway system connect-

ing Cumberland and Woonsocket, R. I., with the

Attleboro, and provide a line from Northern

Khode Island to Taunton and Cape Cod.

The annual report of the West End Street Railway

company for the year ended September 30th gives

the assets of the company as $28,944,750. The com-
pany has a capital stock of $15,485,000 and bonds
outstanding of $12,866,000. The dividends on the

capital stock of the company, amounting to $1,147,-

950, the interest on the company's funded debt, and
the company's taxes have been paid by the Boston

Elevated Railway company.
The Norfolk and Bristol Street Railway company

has petitioned the railroad commissioners for au-

thority to issue stock amounting to $200,000 and
bonds amounting to $150,000, the proceeds to be

used in purchasing the Norfolk Southern street

railway, which it obtained at receiver's sale.

During the winter the New York, New Haven
and Hartford Railroad company will run its Nan-
tasket Beach branch by steam. Electricity has been
the motive power for some time, this being the

iiy's original electric line. It may be oper
igain by electricity next summer. B.

Canadian Intelligence.

.a, Ont., November 30.—The returns just

by the Inland Revenue Department of Can-
how that trie company of

installed 585 arc lights and 80,000 in-

city of Toronto, although
three limes as large as Ottawa, has no more in

few more arc lights. In

ion Mid size, Ottawa lead

all othi lion in the use of elec-

tric lights.

The Light, Heat and Power company of Kings-
ton, Ont., has notified the cily that the company will
appeal to the courts against the recent award of the
arbitrators who valued the electric-light and gas
plants at $170,373, allowing nothing for the fran-
chise. The company will attempt to secure a judg-
ment that will give it $80,000 for its franchise in
the event of the city taking over the plants.
Talbot & Co., contractors for the Lake Superior

Power company of Sault Ste. Marie, Ont., are near-
ing the completion of the first step in an important
engineering feat. They are damming the St. Marys
Rapids. All last summer the contractors had men
at work building a breakwater, and lately construct-
ing a cofferdam which is now completed. Its di-
mensions are 314 by 168 feet. When it is pumped
out the work of excavating it will be started, and
finished when a formation is reached that will sup-
port a concrete foundation. This foundation will
be built and on it will be erected five stone piers.
Between these piers sluice gates will be put, and when
done a good part of the dam across the rapids will
be completed.
D. H. Keeley, superintendent of Dominion tele-

graphs, has returned to Ottawa, having successfully
completed the laying of the cable between Belle
Isle and the mainland, and also the installation of
the Marconi apparatus on the same part of the
Canadian coast. Two masts, 150 feet high, were
erected, one being placed on the western end of
Belle Isle, and the other on the mainland at Chateau
Bay. This apparatus is in successful working order.

A. V. W.

Southern Developments.
Charlotte, N. C, November 30.—The Board of Al-

dermen, Lake Providence, La., has decided to sell

at once $20,000 of bonds for the construction of a
waterworks system and electric-lighting plant in that
city.

Judge George Hillyer and Hon. Hoke Smith have
been appointed arbitrators for the city of Atlanta,
Ga., to confer with representatives of H. M. At-
kinson of the Atlanta Rapid Transit company, in
order to arrive at some conclusion in regard to the
amount of taxes that shall be paid to the city.

A petition has been advertised for the incorpora-
tion of the Savannah (Ga.) Electric company. It is

proposed to organize a company with a capital stock
of $3,500,000, to purchase the street-railway lines in
Savannah, and to consolidate them with the electric-
light company.
The town of Rockwood, Tenn., has voted a bond

issue of $6,000 for the purpose of finishing, installing
and equipping its electric-light plant. The bonds
will be issued and sold at once.
The contractors for the Richmond and Petersburg

(Va.) electric railway have completed the road to
a point within three miles of Petersburg. The line

will probably be completed to Petersburg by Janu-
ary 1st.

At a meeting of the special lighting committee of
the City Council of Charlotte, N. C, the committee
reported favorably on the measure directing the com-
mittee to advertise for the building of the municipal
electric plant. H.

From the Buckeye State.

Columbus, Ohio, November 30.—The Southern
Ohio Traction company, the Cincinnati and North-
western Railway company, the Hamilton and Linden-
wald Electric Railway companjf and the Miamisburg
and Germantown Electric Railway company have
been consolidated, but the Southern Ohio Traction
company will retain its original name. The Hamil-
ton and Lindenwald company has just had its cap-
ital stock increased from $100,000 to $250,000, and
this was perhaps done to aid in the work of con-
solidation. The Pomeroy-Mandelbaum syndicate
has charge of these properties, and it was under its

direction that the deals were made.
The Everett-Moore syndicate will open offices on

Broad street, New York, opposite the Stock Ex-
change building, which will be in charge of Guy
Morrison Walker. There will be desks for Mr.
Everett, Mr. Moore and George D. Baker, of the
Moore-Baker banking house of Boston. The offices

are to be opened for the convenience of the syndi-
cate in handling stocks and securities and in trans-
acting the business that necessarily has to go East.

J. M. Ickes of the Columbus, Newark, Zanesville
and Wheeling Traction company, has made applica-

tion to the canal commissioners for the use of eight
miles of the berme bank of the Ohio Canal.
The Central Ohio Traction company of Mount

Vernon, which was incorporated a few days ago,
has increased its capital stock from $100,000 to $600,-
000. R. S. Vinlan is president, and James D. Mc-

11 is secretary, of the company.
I he Cincinnati, Newport and Covington Electric

Railway company is building a line to Erlanger,
Ky.
The attorney-general has brought suit against the

Southern Ohio Traction company for $16,500 in the

courts of Montgomery County for failure to con-
struct interlocking and derailing devices where it

the Cincinnati, Hamilton and Dayton road
in that county. The railroad commissioner ordered
the company to do this in April, and the penally
i"i in j.'ln ting an prdcr of this kind is $500 a week.
Tin-

.
1 ; 1

1
' authorities will investigate the rumor

iliat the Miami and Eric Transportation company
is building a line along the Miami and Erie Canal
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to be used for electric-railway instead of cana
purposes.

'Hit Southern Ohio fraction company has n

application Eoi a lease of certain land along the

Miami and Eric Canal for the purpose of building

an electric road on it. The road is buifo ovci

river in some places, and the < lpany wishes to

secure a safei roadbed.
The ' in en Gas and Electric company of Elyria

has been incorporated, with a capital stock of $150,-

000.

The Tiffin and Southern Railway company
changed its southern terminus from Sandusky to

Kenti hi.

The Columbus, London and Springfield lylectric

Railway compan} will build a new power house at <>r

near London.
The Wheeling (W. Va.) Traotion company has

cut its fare to Ohio town ihe river in two,

owing to the fact that another company is seeking

a franchise in the city. O. M. C.

Information Trom Indiana.

Indianapolis, December 2.—The most important

contract which will be let during the present city

administration is the electric-light contract, and, in

consequence, there is much inquiry being made about

its provisions by outside companies. The present

contract with the Indianapolis Electric Light and
Power company expires next July, and competing
companies are asking that the contract be let so as

to enable the successful bidder time to build a

plant, if necessary.

Judge McMaster of the Indianapolis Superior

Court rendered a decision last week which will

prove of interest to electric-railway companies en-

gaged in maintaining public parks or places of re-

sort. The judge holds that a colored person has

a right of action in damages against the Indianapolis

Street Railway company for an injury' inflicted on
him by being set upon, clubbed and beaten by a

gang of "Bttngaloos" while in a park maintained

by the company. The decision is in effect that the

company is as much in duty bound to protect the

plaintiff from injury while in the park as -when upon
its cars.

Five miles of grade for the Muncie, Hartford
City and Fort Wayne electric traction road were
completed last week. President S. M. Hexter in-

spected the work and said an increased force would
be secured ncxit week, as it is the purpose to com-
plete the grade to Hartford City before the earth
freezes.

Work was begun on the line between Greenfield

and Knightstown last week by the new Indianapolis

and Eastern Traction company, which recently pur-

chased the Greenfield line. The next link con-

structed will be between Knightstown and Rich-
mond, a distance of 14 miles. The company man-
agers say they will then build to Eaton, Ohio, to

connect with the Dayton, Cincinnati and Hamilton
lines, which are now running sleeping cars and din-

ing cars, and expect to arrange for these cars
to run through to Indianapolis when the line is

completed.
William Kaough of Fort Wayne, formerly presi-

dent of the Ohio and Indiana Traction company
which last week consolidated with an Ohio com-
pany, forming the Ohio and Indiana Air Line, an-
nounces that the new company will purchase a
private right-of-way from Hicksvillc, Ohio, to

Marion, Ind., although the company has a right-of-

way over the entire route in public highways. This
right-of-way will be abandoned and 10 feet along
the side of the road will be purchased. The farmers
have agreed to the plan and will sell at satisfactory
prices.

Charles F. Smith of Indianapolis, president of the
Indianapolis and Martinsville Rapid Transit com-
pany, has purchased a railway locomotive for use
in the construction of his line between Indianapolis
and Martinsville.

The electric-railroad business is attracting much
attention at Noblesville. Already three lines have
been proposed to reach that city. The City Council
has granted a franchise to the Central Traction com-
pany and refused to grant a franchise to the Union
Traction company. The reasons assigned are that

the former agreed, while the latter refused, to build
a power house within the city limits and improve the
streets used or occupied. President McCulloch of
the Union Traction company says he will build the
Indianapolis-Kokomo line, passing Noblesville six

miles to the east. This announcement has aroused
the people, and meetings are being held with a view
of having the council reconsider its former action.

A new electric Inn 1, projected from Newci
to Frankfort. C. S. Hernly, who is interested in

the Newcastle and Pendleton line, is one of the

chief promoters.
The fast, limited parlor-car service of the Union

Traction conipany between Muncie, Anderson and
Indianapolis, is proving quite popular. F.

battery. The cost of the imp
ments will he about $100,000.
An 1

Stanton, \. been granted a 50-year fran-

rtcd that the Tri-city Railway company
. Iowa, will soon establish a sha

the manufacture of ft, own car..

.'Ihe itract to furnish electric power for the
city of Tacoma, v been awarded :

na Cataract company, at 12 mills per kilowatt-
hour.

Ihe Irttcrurban Railway conipany of Dcs M
Iowa, has awards, 1 the contract for the construction
01 the pi";. [I -. line between I I

Air electric railway i- pro im Mankato,
Minn., to St. Cloud. Col. W. II. Chase, wh.
in 1 promoted a line from Sioux Falls to Mai
S. I )

, is looking over the field, with a view to taking
up this project. The line, as planned, would f

the proposed route of a railroad which has been
of i,, be constructed from Mankato

Cloud and Duluth.
The Twin City Rapid Transit company will, it is

said, expend in Minneapolis and St. Paul during
the coming season, $1,500,000 in improvements. The
entire system will he put on the continuous-rail

m, doing away with all low joints. Shot
will be eliminated from the service entirely, and
the larger motors will be substituted for those of
medium power. A line will probably be extended
to Fort Snelling from Minneapolis.
The Chelan Transportation and Smelling com-

pany will soon erect an immense electric power
plant on the Columbia River, near the smelter site

at Chelan, Wash. The plant is expected in time
to furnish power to run all the machinery for the
adjoining mines and for electric roads. An electric

line from the lake to the smelter is to be constructed
at once. Grading for nine of the 13 miles from
the lake to the mine lias been completed, and the re-

mainder will be hurried to a finish. The company
expects to operate the line by June 1st.

The Shawano, Green Bay and Interurban Railroad
company has been incorporated, to build an electric

line from Shawano to Appleton, Wis. The capital

stock is $100,000.
•The Central Electric company of La Crosse, Wis..

has amended its articles of incorporation, increasing
the capital from $25,000 to $50,000.

The Union Electric company of Dubuque, Iowa,
wants the council to grant a new franchise i>>r 25
years, in lieu of its present authorization. The
company now operates its lines under three dif-

ferent franchises, each covering a part of its system.
An electric railway is projected in Southern Min-

nesota, which, starting from Lanesboro. will run
westward through Preston and Spring Valley to

Austin.
Work will be started soon on the construction

of a power plant at the mouth of Blue Creek,
seven miles from Walla Walla, Wash., for the Mill
Creek Light and Power company. The plant will

cost $100,000, and is to furnish power for the new
street railway to be constructed in Walla Walla, and
to furnish light and power for the city. R.

Northwestern Notations.

Minneapolis. Minn., November 30.— I' !

Electric Light ami Power company of Si Paul
expects to have iis new building on Sixth street

ready for use early in December. \ storage battery
with a capacity of 3.000 ampere-hours will bi

stalled for use in the event of a break in the circuit

from Apple River. Wis., where the powet is

crated. Later it is intended to double the capacity

On the Pacific Slope.

San Francisco, November 27.—The transfer of
the Market Street Railway company's lines of this

city to an eastern syndicate will, it is said, involve
approximately $14,000,000. The Market streel sys

tern comprises 179 miles of track, on which are
operated 706 cars. The San Francisco and San
Mateo electric line, already owned by the syndicate,

is 36 miles long, while the Sutter street and Stttro

lines, on which the same people hold an option, is

22.85 miles long. These three systems would give
the eastern people 237.85 miles of track. Ilu-

includes all the electric roads in this city. 1

two or three short lines. Since securing its option
on the Market street line, the same syndicate has
secured a right-of-way for the San Francisco ami
San Mateo electric line 10 the town of San Mateo.

I his i- on the direct line from San Francisco to

San Jose, and it is commonly understood thai

road is to he extended to the latter point.

In connection with the new acquisitions '( this

syndicate of New York and Baltimore people, it

is interesting to note that R. G. Hartford, who
acted as their agent in the Market strei

deal, has just acquired extensive water rights in the

San Isabel Valley back of Mount Hamilton in S
Clara County. Mr. Hanford Males that the people
lie represents intend to construct a storage reservoir
on Sau Isabel Creek, from winch water will be
drawn for power purp be transmitted to

Sau Franci
Articles of incorporation of the Pacific Eli

Railway company have been tiled in 1.... A:

Cal. The new compan) has an autltoi

Mod. of $10,000,000, of which $452,000 has been
subscribed, The stockholders "i the new
lion are II E, Huntington, 1. W. Hellman, A
C. de Guignc, Eps Randolph, John D, Bicknall and

J. S. Slauson. die company will assume control
of all the Huntington -Hellman electric lines in the
vicinity of Los A to maintain
and operate 452 miles of electric railroad' in that

ling to the articles of incorporation,
there wall he seven main lines radiating from Los
Angeles.
The Kern Rower company, which was in,

identical

incrly belonged

with a

ubscribed, :

Oakland. Cal. The ii

Smith, F. C. Haven.-.. W. 1!

and W. F. Kcllj

nd, and the Oakland 1

latter company controls all

in Oakland, Alameda and Berkeley
new compai

electric line from rrt terminu-
f San Frani

f about 50 miles.
A. B. Thompson and Charles D. Lai

head of a company of cap;
take water out of the head
fork of the Stai

- to he transmit:-
Cisco and neighboring cities. The compan
right- for 5.000 miner-' inchc
A boiler in the Elmhurst

,f lne
Oakland Transit company explode:
nig the entire station. The cone . ex-
plosion caused a second boiler to explode. Tbe

ghly placed at $10,000. Three men were
-lightly injured. The power

| be at once
and the capacity considerably increased. The

former capacity of the plant was 1.200 horse-
W. H. Sander- of Pomona, at the re-

San Antonio Water company, has made a
of a portion of San Antonio Canyon, to determine

asibility and cost of a proposed electric power
plant at that point. He estimal
piant at $65,087.
On November 18th. articles of incorporation for

the Suburban Electric Light company were filed in
Oakland, Cal. The newly incorporated company
has a capital stock of $500,000. and propo.
engage in the business of furnishing electric light
in the city of Oakland. The directors are J. H.
Lawrence. William Angus. E. P. O'Brien. Wcl-
ington Gregg. Sr.. and James L. Robinson.
On December 20th a special election will be held

in the city of Fresno. Cal.. for the purpose of voting
on the proposition of issuing city bonds to the
amount of $285,000. the proceeds of which are to
be used in acquiring an electric-light and pow. -

tern. It is proposed to establish a power pi:,

the San Joaquin River, near Fort Miller.

A. C. B.

Beyond the Rockies.

Salt Lake City, November 2S.—The Pasadena and
Los Angeles Electric Railway company is now
ing poles on its extension from Alhambra I

Gabriel. Grade work is progressing very rapidly.
The board of trustees of Alhambra. Cal.. h

jected the proposal of the Oakland Gas. Light and
Heat company to supply the city with current for
electric lights after midnight. Th< cided
to improve the municipal plant, and bids will be
received for a new engine of 150 horsepower and
a dynamo.
An enterprise of some magnitude is being pro-

iected at Beaver County. Utah. A
plant will be installed on the Beaver River

Beaver City, and the company will be
pared to light all the towns in that region a: .

ply electric light and power to various mining
parties operating in the vicinity of Milford and
Frisco. In addition, an electric railwai

. between Milford and I

of 30 miles. Preliminary surveys ar«
made. The enterprise originated wil
Henry Altman. who. two years ag

and selected the site for dams an
ver Canyon. Last spring A. B. 1

Mr. Altman in the undertaking, and they an
perfecting their plans.

The new power plant to be crccti

le mine in La Carranea, M.
model of iis kind. It will bi

above the smelter, and will

chimney. 105 feet high, for which tin

lion is now in place. The foundal
ginvs ami dynamos ar<

- will feed steam to tl:

: 350 kiloM
The automobile

chased
Wyoming, has been tin

placed in service
hauls a heavy load and
speed of to miles an In A. V

PERSONAL.
E, E. 1 [ingeley. managi

company ^i Rip, -

phoid fever.

incl Hoffni;

ncntly connected with the E
for a number of years,

November -

-ted in the
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marine torpedo boat. He leaves a widow and two

sons.

Professor Richard O. Heinrich, general manager

of the European Weston Electrical Instrument com-

pany of Berlin, is at present on a visit to the United

States.

Hon. Clement Studebaker, president of the Stude-

baker Bros. Manufacturing company, died .at his

home in South Bend, Ind., on November 27th, aged

70 years.

H S. Kemp, who was formerly connected with

the street railways in Boston, has been appointed

chief electrician of the Richmond Passenger and

Power company of Richmond, Va.

John T. Brown, manager of the Western Union

telegraph office at Newburyport, Mass., died at his

apartments in the Wolf Tavern, that city, on No-

vember 24th. He was 71 years old. Previous to

i860 he was in business in the West, but since that

vear he has been manager of a telegraph office in

Newburyport, having occupied that position with

the Western Union company since its organization.

He orioinally owned the line between Newburyport,

\mesbury and Georgetown, Mass., that became a

part of the Western Union system. He was

wealthy and very philanthropic.

ELECTRIC LIGHTING.

Citronelle, Fla., is to erect an electric plant soon.

Eddyville, Iowa, is agitating the question of elec-

tric lighting.

Lake Linden, Mich., is contemplating the establish-

ment of a municipal electric-light plant.

Marshall, Mo., will soon vote to issue $70,000 in

bonds to build waterworks and an electric-lighting

plant.

The capital stock of the Paris (Texas) Light and

Power company has been increased from $60,000 to

$120,000.

The Shenandoah Electric Power and Light com-

pany has been organized and chartered at Charles-

ton, W. Va.

H C Osmond of Havre de Grace, Md., contem-

plates installing a $6,000 electric-light plant at Ab-

erdeen, Md.

The Lovercombe Gas and Electric company has

been incorporated at Cincinnati, Ohio, with a capital

stock of $10,000.

\n increase to $300,000 has been made in the cap-

ital stock of the Electric Lighting company of Mo-

bile, Mobile, Ala.

The Stanton (Neb.) Electric Light company has

been incorporated, with a capital stock of $10,000.

F. A. Raabe is president of the company.

<V large addition which will practically double its

capacity is planned for the main power house of

the Cincinnati (Ohio) Gas and Electric company.

The Common Council of Duluth, Minn., has passed

an ordinance, authorizing the issuance of $60,000

of bonds to provide for the extension of the city

water and light systems.

The Topeka Federal Light, Heat and Power com-

pany has been incorporated at Phcemx, Ariz., with

a capital stock of $1,500,000, by Frank D. Lane,

William English and C. V. Sayre.

The Yazoo Improvement company will increase

its capital stock from $100,000 to $150,000 and will

i=sue bonds for $75,000 for the purpose of making

improvements to its waterworks and electric-light-

ing system at Yazoo City, Miss.

The Millinocket Light company of Millinocket,

Maine, has been organized for the purpose of op-

erating gas and electric plants in that town. J he

capital stock is placed at $20,000. A. Ledyard

Smith of Madison, Maine, is president.

A. certificate consolidating the Port Jervis Light

and Power company, the Deer Park Electric Light

company of Port Jervis, Limited, and the Port Jervis

-jmpany has been filed with the secretary of

state of New York. The name of the new corpora-

tion is the Port Jervis Electric Light, Power and

-mpany, and it is to operate in the town of Deer

ge County, and Pike County, Pa. The

capital is $400,000, and the principal office will be at

T'-rvi'. The directors are Ralph S. Weaver,

Benjamin Ryall and W. A. Parshall of Port Jervis.

R. H. Beach of East Orange, N. J., and C. R. Horn

;- sauq.ua, Pa.

ELECTRIC RAILWAYS.
The capital stock of the Georgetown (Ky., and

mpany has been increased to

It is rumored that a new electric interurban line

,-. constructed connecting Muscatine with Dav-
:mbus June'

11 built from

mb to Beardstown, II!.. via Industry, Littlc-

i';liam Compton is interested.

rted that Pittsburg have agreed.

.een Milwaukee and Li

and the ir. ,
Ge-orge W. Peck, W.

H. Churchill and John F. Donovan, are enthusiastic
over the proposition.

Senator D. A. Lyons of Cresco, Iowa, is at the
head of a company which is planning to build an
electric line from Cresco to Charles City and El-
dora.
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A traction line is proposed which is to run from
Fort Thomas, Ky., to Alexandria and Cold Springs,

a distance of eight miles. The plan is being pro-

moted by a number of prominent residents of New-
port, Ky.

The Northwestern Interurban Electric Railway
company has been formed at Milwaukee, Wis., to

construct and operate an electric line between She-
boygan and Manitowoc. The incorporators are C.

A. A. McGee, H. F. Cochems and William F. Scan-
Ion. The capital stock is placed at $25,000.

The new elevated railway in Berlin, Germany, will

be opened for traffic early in the coming year. It

is said that by the terms of its franchise the mu-
nicipal authorities can exercise practically the same
control over the public service of the road as if

it were municipally owned. The road is to run
trains at intervals not exceeding five minutes at a

minimum speed, it is asserted, of 31 miles an hour.

The regular monthly meeting of the local trans-

portation committee of the Chicago City Council
was held on November 27th. The committee is pre-

paring a street-railway ordinance that will have for

its purpose the settlement of several questions aris-

ing in the approaching franchise extensions of the

local companies. The labor clauses that were
adopted at the preceding meeting were struck out

and the reduction of fares was voted down. A five-

cent fare with universal transfer to any part of the

city was recommended, and it was decided to re-

quire the street-railway companies to use, as far as

possible, one set of tracks in the downtown district.

It is reported that a Cleveland (Ohio) syndicate

has purchased the City Electric Railway company
which operates in La Salle and Peru, 111., for $100,-

000, and the Streator (111.) Railway company for

an equal amount. Press reports state that this syn-

dicate is now negotiating for the purchase of the

Ottawa (111.) street railway, which, with the Mar-
seilles waterpower plant, is held at $225,000. In the

event of a satisfactory deal being consummated, the

syndicate proposes to connect Streator, Ottawa,

Utica, La Salle and Peru in La Salle County, and
Spring Valley, Ladd and Princeton in Bureau
County, by interurban lines and have the work com-
pleted by August, 1902.

in Salt Lake City will be under the management of

J. B. Twiford, now manager of the Ogden office.

TELEGRAPH.
Dr. William Duane, professor of physics at the

State University of Colorado, has, it is said, invented

a new system of telegraphy by which as many as 18

different messages may be transmitted simultaneously

over one wire.

The Chamber of Commerce of Manila, P. I., has

cabled to President Roosevelt urging that the Pa-

cific cable be laid and saying that one result would
be an immense increase of the rubber industry of

the Philippines, estimated at $15,000,000.

The cable steamer Faraday on November 30th

finished laying the cable between the Azore Islands

and Ireland for the Commercial Cable company.

This completes the fourth cable of that company
between the United States and England.

Announcement has been made that the Commercial
Pacific Cable company has awarded the contract for

the manufacture and laying of the first section of

its submarine cable between the United States and
the Philippine Islands to the Silvertown Cable Man-
ufacturing company of Silvertown, near London,

England. The section contracted for will reach from
San Francisco to the Hawaiian Islands, and the cost

of making and laying it is estimated at about $3,000,-

000. It is expected that this section will be com-
pleted within 10 months.

An interesting fact concerning the interruptions

which are continually occurring in submarine tele-

graph cables has been made known by the Eastern

Extension Telegraph company. Faults apparently

due to fish bites have been removed from time to

time from several of the shallow-water sections of

that company's system. A trouble recently removed
from the company's Sydney-Nelson section at a

depth of 330 fathoms was found to be caused by a

fish Lite. The cable was almost bitten through and

a broken tooth, half an inch long, was found im-
'1 in the strands. An expert examination of

10th proved it to belong to a species of shark.

The large relay office maintained by the Western
I 1' graph company for many years at Ogden,

Utah, is to be transferred to Salt Lake City, soon, and
.rking force in Salt Lake City is to be increased

extent of from 15 to 20 operators. Heretofore

every message sent out or received at Salt Lake City

had to be relayed at Ogden. The result was that

< many delays, and, in times of great rush

fusion and loss of time. Now
Salt Lake City is to be one "f the transcontinental

1 cago, Omaha and San
Francisco. Superintendent Si. Brooks of Denver is

in charge of the transfer. The consolidated offices

SPACE TELEGRAPHY.
All the German naval officers are receiving instruc-

tion in wireless telegraphy, and it is said that all

naval ships will soon be equipped with the wireless
telegraphy apparatus.

Dispatches from The Hague state that the Hol-
land-America line has decided to install wireless-
telegraphic apparatus on board its steamers. The
Dutch government has been experimenting between
the Hook of Holland at the entrance to Rotterdam
harbor and the lightship Maas, about 10 miles out,
and is greatly pleased at the results obtained.

On account of the success of the experiments in
wireless telegraphy conducted by the Swedish navy
during the autumn maneuvers, the Swedish govern-
ment has decided to provide for the erection of an
extensive system of coast-signal stations. Swedish
inventors are credited with several inventions for
increasing the efficiency of wireless communication.

Willis L. Moore, chief of the United States
Weather Bureau, recently inspected the wireless-
telegraphy service which has been established be-
tween Cape Hatteras and Roanoke Island, N. C,
and expresses himself as being greatly satisfied with
the results of the work. Mr. Moore made the an-
nouncement that Mr. Wilson, secretary of the De-
partment of Agriculture, has authorized him to ex-
tend the service to Cape Henry. As soon as the
station at Cape Henry is completed, the station on
Roanoke Island will be abandoned, and experiments
will be made to cover the distance from Cape Hat-
teras to Cape Henry—130 miles.

PUBLICATIONS.
The Brecht Automobile company of St. Louis,

Mo., manufacturer of electric, steam and gasoline
automobiles and parts, has recently issued a cata-
logue descriptive of its running gears and auto-
mobile specialties.

The Electric Storage Battery company has issued
in bulletin form a reprint of a paper by Franklin
E. Morse on "The Application of Storage Batteries
to the System of the Brooklyn Heights Railroad
Company" that was read at the recent Rochester
convention of the New York State Street Railway
association. The batteries used in this system are
of the Chloride type.

The Evans-Almirall hot-water system of exhaust
heating is the subject of an instructive catalogue
recently issued by Evans, Almirall & Co. of New
York city. In this system hot water is used as the
heating medium, being circulated through a system
of flow and return mains, coils and radiators. As
the source of heat exhaust steam may be used, or
the heat in waste gases from boilers, muffles or
furnaces. The advantages of the system are clearly

set forth in the catalogue, and illustrations and
maps' of many installations are given. The special

advantage to be gained by operating such a system
from a central station is also explained.

SOCIETIES AND SCHOOLS.
The regents of the University of Michigan have

practically decided to build a $100,000 building for

the engineering department. The building is to be

the most imposing one on the campus. Plans will

probably be drafted this winter and work com-
menced next spring.

The meeting of the Chicago Electrical association

announced to be held at the Lewis Institute on De-
cember 6th, at which A. V. Abbott was to give a

demonstration of high-frequency effects, had to be
postponed until next spring. The society announces
a regular meeting for that evening at its rooms in

the Monadnock building, at which V. R. Lansingh
will read a paper, illustrated with apparatus, on
"Recent Advances in Illumination."

A meeting of the Chicago Electromedical, society

was held on November 26th, and the first action was
taken toward demanding that none but registered

physicians be permitted to make use of electricity

in treating disease. The members of the society are

anxious to co-operate with the State Board of Health

in regard to the use of the X-ray. Officers for the

ensuing year were elected as follows : President,

Dr. G. G. Burdick; first vice-president, Dr. A. W.
Baer; second vice-president, Dr. Emil H. Grubbe,

and secretary and treasurer, Dr. R. H. Street.

On November 16th, at Canton, Ohio, about 50
engineers and superintendents of. power plants in

Northeastern Ohio created the Ohio Society of Me-
chanical, Electrical and Steam Engineers. The so-

ciety was organized for the sole purpose of con-

sidering the problems of power-plant engineering

that come up in the work of the engineer and su-

perintendent. Elmer Miller of Canton was elected

president. The vice-presidents are Robert Ingleson

of Cleveland, J. S. McConnoughy of Akron and

P. E. Moock of Canton. The board of managers

is composed of T. W. Shelton of Akron, M. C.

Hoard of Mansfield, G. W. Bear of Warren, O. C.

Pillichoddy of Sleivbcnville, C. E. Sutton of Mas-
sillon and J. R. Brown of Mansfield. F. A. Morris

was elected treasurer. The meetings will be held

• nil annually, the next being held at Akron.
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MISCELLANEOUS.
The discovery of a big deposit of platinum is re-

ported at Harrison Gulch, near Redding, Cal. The
discovery was made in Portman Bros.' mine. A new

i.riira encountered carried gold mixed with a sub-

stance which the owners found to be platinum. It is

said that more than an ounce of the metal has been

cleaned up from one pan of din.

TRADE NEWS.
Mix I. Hcldman and others have incorporated the

H. C. Dodge Electric company at Chicago, with a

capital stock of $10,000.

The Commercial Electric Time company has been

incorporated at New York city, with a capitalization

of $250,000, by Ralph Jonas, Henry Best and D. M.
Edwards.

A charter has been granted to the Georgetown
Electric company of Georgetown, S. C, with a capi-

tal stock of $50,000. H. L. Chandler is president and

H. C. Chase is secretary and treasurer.

The new customs tariff of the commonwealth of

Australia went into operation on October 8th.

Among the special exemptions in the list of import

duties are the following electrical materials: Ac-
cumulators or storage batteries except glass jars,

cable (covered), carbons, incandescent lamps, test-

ing meters and instruments.

The newly incorporated Columbia Construction

company of Milwaukee is organized for the purpose
of promoting, building and equipping street rail-

ways, electric-light plants and telephone lines and
to operate such plants also, if desired. It is now
building a railway between Oshkosh and Omro, Wis.
The principal office is in the Colby & Abbot build-

ing. Milwaukee, and Clement C. Smith is president

of the company.

Some of the largest export shipments of electrical

material from New York for the week ended No-
vember 27th were as follows : Hamburg, three

packages electrical machinery, $229, 57 packages elec-

trical material, $2,077, 291,610 pounds copper, $47,-

859; Hull, 15 packages electrical machinery, $21,048;
Liverpool, 188 packages electrical machinery, $10,-

409, 40 packages electrical material, $2,669, 561,230

pounds copper, $93,728; 76 packages wire, $1,305;
London, 348 packages electrical material. $12,585,

91 packages electrical machinery, $3.854 ; Manches-
ter, 10 packages electrical material, $190, 104 pack-

ages electrical machinery, $14,015, 448,208 pounds
copper, $74,000. During the month of October the

exports of electrical material from the port of San
Francisco amounted to a valuation of $14,328.

Secretary H. B. Dewey of the Reliance Electric

company of Milwaukee passed through Chicago last

week on a trip into the South. Mr. Dewey is now
at work establishing a number of agencies for the

sale of the Reliance machines throughout the South

and Southwest. The company is pushing, particu-

larly at the present time, continuous-current gen-

,, and also crane motors. I'

note that the Reliance company has se-

cured the contract for furnishing the Riverside Print-

ing company. Third street, Milwaukee, with the

generating plant for its stereotyping and
general engraving departments. This sale is most
complimentary to tin- merits of the Reliance Electric

apparatus, in that the decision to install

Reliance electrical machinery was made only after

irdcst kind of competition.

BUSINESS.
A new fire-alarm system has been installed at

Stevens Point, Wis., by the Yurgae Signalphonc
company of Milwaukee. The system was tested re-

cently by the city officials and representatives of
the Milwaukee fire department, and the apparatus
is said to have worked perfectly.

The Ball Engine company of Eric, Pa., has re-

cently furnished a 175-horsepower engine for elec-

tric power to the Modoc Coal and Mining company.
Jacksonville, Ohio. The Evansville Water, Light
and Power company of Evansville, Wis., is installing

an engine built by the same company.

The Electric Appliance company of Chicago, sales

agent for Gutmann wattmeters, manufactured by
the Sangamo Electric company, is rejoicing over
the fact that although the factory was doubled within
the last six months, the orders it is sending in are
forcing the Sangamo company to double its facilities

again.

The Central Electric company of Chicago is en-

thusiastically calling attention to its I.X.L. weather-
proof, slow-burning, and slow-burning weatherproof
wire. These high-grade wires, the company says,

are unsurpassed by any others on the market, and
prospective buyers are requested to obtain prices and
full information concerning them from the company.

The Ohio Electric Works of Cleveland. Ohio, are
calling attention to their large line of electrical

novelties for the holiday trade. The firm offers

Christmas-tree lamps and battery complete at low
prices. Among the great variety of specialties of-
fered are electric lights, motors, railways, lanterns,

clocks, medical batteries, telephones and many other
things electrical.

The American District Steam company of Lock-
port, N. Y., says that central-station companies which
furnish heat by exhaust steam have the advantage
of securing large customers, as they are enabled
to supply heat and electric light and power. This
does away with the necessity of boilers in a build-

ing, which, if installed for heating purposes, might
induce the proprietors to install an individual light-

ing plant. The American company considers the
use of steam engines in an electric-lighting station

much better than the use of waterpower, as the

exhaust steam can be profitably used for heating
purposes. Then, too, at certain season
plants

maintenance of a steam plant in

tional cxp'--

The Western Electrical Suoply com;
Louis reports that the demar
struction material has been heav.
at any previous time in its bi

states that it is carrying the larger
tcrial in the United States, and t:

to ship promptly any of the many
sary to fix up lines for the heavy
them. A complete catalogue covering ll

is issued by the company.

For the purpose of showing the scope and high
standard of the American School of I

ence, the trustees of that instituti

limited number of sets of their special holid-
tion of the "Reference Library
Practice ' to given districts, to be a
recommended students enrolling for

courses during the month of
library consists of the most important
papers in the school's electrical, stationary,
motive, marine and mechanical-engineering c

It is in five quarto volumes, handsomely bound in
half morocco, and contains 2,842 pages an<]

illustrations. consisting of original drawings,
sketches, sections, details, etc., illustrating ever
tail of the subjects treated. The library is printed
solely for students of the American school. A large
hand-book, describing methods of instruction and tnc
library in detail, will be sent to anyone upon appli-
cation.

The Crocker-Wheeler company of Ampere. X. J..
is pushed to its utmost to keep* up with its orders.
Among shipments made during the last month arc
two 520-kilowatt generators for the American Smelt-
ing and Refining company. Perth Amboy, X. 1.

and machines to the following-named concerns:
Alsen cement plant, West Camp. X. Y. : Christensen
Engineering company. Milwaukee. Wis.: Balbach
Smelting and Refining company. Newark, X. J.:
Stetson & Co.. Philadelphia ; Anglo-America-
vision company. Chicago: Lake Shore and Michigan
Southern railroad ; Vandergrift Construction
pany ; Crucible Steel company of Blair. Pa. : Latrobe
Steel company; Otis Elevator company and United
States Tube company. The Crocker-Wheeler com-
pany has also completed the entire shipment of a
45-kiIowatt, direct-connected generator and ;o or
C'O motors for the government printing office in

Manila, Philippine Islands. Orders have re
-

been' received from the Singer Manufacturing
pany, South Bend. Ind. ; Sayre & Fisher. "Sayrc-
ville. X. J. : the Orange Brewing company

:

Hill Chemical company, Rumford Falls. Maine:
Henry Lang & Co., Newark, X. J.: the Ui
States tlectric Lighting companv. Washington,
D. C.

ILLUSTRATED ELECTRICAL PATENT RECORD.

687,189. System of Motor Control. William S.

Andrews, Schenectady, N. Y., assignor to the

General Electric company, Schenectady, N. Y.
Application filed July 25, 1901.

A system for the transmission or distribution of elec-

trical eoergy is described in which means for supplying
current of constant potential to a main circuit, ate com-
bined with a neutral conductor connected with the source
of current at a point between the main lines. A motor
generator having windings for differeot voltages is con-
nected in series between one of the miin lines and the
neutral conductor, and a fourth conductor leads from a
point between the windings.

-87,195. System of Train Control. Frank E. Case,
Schenectady, N. Y., assignor to the General
Electric company, Schenectady. N. Y. Applica-
tion filed April 24, 1901.

A train system is described for controlling the operation
of motor equipments on the end cars of a train from either
end of the train.

( 87,200. Pole for Telegraphs, etc. . George V. A.
Conger, Belleville, N. J., assignor to the Electric
Tripartite Steel Pole company. Application
filed November 14, 1000.

This pole is the combination of uprights and spreaders
securely bolted together.

687,203. Overflow Alarm for Refrigerators. Harry
L. Cripps, Jersey City, N. J. Application filed

July 9, 1901.

A float upon its upward movement closes a circuit which
contains an electric hell, thus giving the alarm.

1 S7.J22. System of Motor Control. Alexander S.

Garfield and Carlos E. d'Ornellas. Paris, France,
assignors to the General Electric company.
Schenectady. X. Y. Application filed July _*;.

IQOT.

A system is described for controlling the operation of a
number of motor equipments which are located at n dis-
tance from one another. A system of conductor connects
two equipments. A controller comprising a power
switch is provided with contacts for controlling the sup-
ply of current to both equipments and a reversing switch
is provided with contacts for reversing the circuit con-
nections of the motors of one equipment. A separate
reversing switch is provided for the other motor equip-
ment, and there arc means operated by the controller
reversing switch for controlling the operation of the ac-
tuating means. (Sec cut.)

Issued (United States Patent Office) November 26, igoi.

£87,234. Resophone for Telegraph Instruments.
Francis W. Inden, Duluth, Minn. Application
filed January 26, 1901.

A sound-muffling box incloses the telegraph sounder,
and a sounding trumpet opens through and projects from
the box.

£87,261. Motor-control System. William B. Potter,

Schenectady, N. Y-, assignor to the General Elec-
tric company, Schenectady, N. Y. Application
filed June 15, 1901.

A number of series motors are connected in parallel.

Means, operated by the breaking of the supply circuit,

divert current from the fields of the motors.

NO. 6S7.222.— MOTOR CONTROL.

£87,292. Power-transmitting Device. Charles
Armstrong, Chicago, 111., assignor of 1

to 1 >avid B. C Cl plication

filed September 6, 1000.

1 i.itnw driving member having
1 nugtu'ii.-fld periphery, and means for maintaining
higher magnetic strength in that portion of the driving
member that Is within a definite location with reference
to the driven member. The driven member has
iphoral surface susceptible of mignetic influence, and the
two members arc placed so that their rn.Tgneti.-ed surfaces
confront each other. (See cut on next page.)

1 87,297. Electric Releasing Apparatus for Pneu-
matic-pressure Brakes. August Bruggemann.

Breslau, Germany, assignor to the Deutsche
Waflfen und Munitionsfabriken. Carlsruhe in

Baden, Germany. Application filed /

1000.

An electrically operated outlet valve is connected with a
manometer, and means are connected to the manometer
to close circuit throoeb the valve-to decrease press
the train pipe when the pressure falls below working pres-
sure, thereby operating the brakes.

87,301. Globe or Shade for Incandescent or Elec-
tric Lights. John C. Fleming. Summit. X J.
Application filed December S. 1000.

This device comprises a hollow body with a cover plate
spanning its upper end. A socket for an incandescent
lamp is located withio the rceioa inclosed by the body.

687,344 Refrigerator Car. Max E. Schmidt. Prince-
ton, N. J., and Thomas J. Rya
assignors to Treadwell. Jr..

York, N". Y. Application file I

1S9S. Renewed May l6, IQ01.

Electric motors are employed in the operation of tor
refrigerating mechanism. One motor is used for operating
the force pump which circulates the w
through the cooline pipes. Another motor is arraueed to

operate a blower which supplies air to the COoHoi
densing pipe. A stoi -ccd by an axle-driven
generator operates the motors.

£87,386. Process of Extracting Sue,

•vcrin, Munich. Germany. filed

May 25. tool.

The process consists in placing the saccharine material
to be treated in a disintegrated and wet state b
negative electrode pernov •

, and the positive electrode which is pi* ;ed in the
body of watei iparate it by a layei
from the saccharine material. The
dissociable liquid bodies present are thpn driven toward
the negative electrode bypassing a current thro
body of water and material
The Intensity of the current ii

the electric resistance of the mater 1

lectins the liquor percolating throueh tt-,e nc
trode and separating sugar there.fi

I g-^gg COVCI :
.' L

Wilhelmi,
filed June 20. 1001.

The covering or insulation
lining beton.
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687.422. Electrical Switch. William C. Calkins,

Momence, 111. Application filed February 23,

1901.

Contact points, each of U-shape with their open ends

facing each other, are adapted to receive a number of pairs

of pivoted conductors. These are arranged in an electric

circuit, and means are provided for conjointly actuating

the conductors and engaging them alternately with the

contact points or keepers.

087,428. Magnetic Mechanical Movement. John O.

Heinze, Jr., Revere, Mass., assignor of one-half

to William Herbert Rollins, Boston, Mass. Ap-
plication filed June 6, 1901.

A spiodle is provided w.th collars of magnetic material.

A movable surface of non-magnetic material is designed

to be in rolling contact with the spindle. The poles of a

magnet act through the magnetic collars on the spindle

and draw the spindle against aud into rolling contact with

the movable surface, but do not touch the collars on the

spindle.

6S7.4-10. Wireless Telegraphy. Harry Shoemaker,

Philadelphia, Pa., assignor of one-half to Gus-

tave P. Gehring, Philadelphia, Pa. Application

filed June 10, 1901.

A receiver for electrical oscillations is described in

which air and ground plates are combined. A permanent
magnet is provided having an air gap through which the

air and ground connections and a coherer connection pass.

687.452. Trolley. George E. Chapman and George

L. Ensign. Cleveland, Ohio. Application filed

February 20. 1901.

Bearing boxes are supported in the harp on the trolley

pole at the respective ends of the axle. A transparent cov-

ering is provided for the bearing boxes.

687,455. Static Electric Generator. Lawrence
Frandsen and Lewis Holzhauer, Sandusky,

Ohio. Application filed September 20, 1901.

Two gUss disks rotate in opposite directions Plates or

brushes are adapted for contact with the sectors of the

disks. Insulated standards are arranged at opposite ends
of the machine at points beyond the peripheries of the

disks and metallic tubes having spherical end portions are

supported by the standards. Combs are supported by

the tubes.

687,457. Electrode. Luke Hargreaves and William

Stubbs. Farmvorth-in-Widnes, England. Origi-

nal application filed June 17, 1899. Divided and

this application filed July 5, 1900.

Nipples of conducting material are disposed between an
electric conductor and detachable anodes. Bolts are pro-

vided for connecting the detachable anodes to the nipples

and the nipples to the conductor.

CS7.470. Filling Replenishing Loom. Horace W.
Wyman, Worcester, Mass. Application filed

August 23, 1901.

Magnetically operated means are provided to move a

feeler from neutral to active position upon predetermined
exhaustion of the filling, to effect tnereby the operation of

filliog-replenishing mechanism.

G8/.473. Electric Arc Lamp. Louis F. Bogia, Jr.,

Philadelphia, Pa. Application filed December
31. 1900.

One claim of this patent is as follows: In an electric arc

lamp, the combina'ion with the stationary frame member
of the solenoid in fixed relation with the frame member;
the core of magnetizable metal fixed within the upper por-

tion of the solenoid, and terminating short of the bottom
thereof; the slide rods entered in bearings in the frame
member and in the core, the carbon-holder fixed to the

rods in concentric relation with the solenoid; the core

fixed to the rods, in opposition to the core and the springs

between the cores.

687,475. Electric-railway Switch. Walram S. Browne,
Brooklyn, N. Y. Application filed June 2, 1898.

Contact devices on a moving car are adapted to energize
magnets for operating and holding the switch until the

car has passed.

Electric Winding Clock. William H. Hall,

Chicago, 111. Application filed March 15, 1901.

-: are provided in operative connection with thd

winding arbor of a clock for actuating a circuit-maker and
breaker to make and break the circuit with ao electric

motor at regular intervals.

(187.499. Telephone Transmitter. William W. Dean,

Chicago, 111., assignor to the Kellogg Switch-

board and Supply company, Chicago, 111. Appli-

cation filed March 22, 1901.

A diaphragm has a central portion relatively displaced

to forma chamber for the granules. An electrode is placed
within the chamber and partakes of the movement of the

diaphragm- A supplemental diaphragm is peripherally

secured to the maio diaphragm and a second electrode is

associated with the supplemental diaphragm in an intra-

peripberal position.

- Electric Furnace. Marcus Ruthenburg,
Philadelphia, Pa. Application filed February 19,

1901.

A hopper constitute:, one terminal and a roller consti-

tutes tne other terminal of a heating circuit. The roller

is supported in opposition to the mouth of the hopper. An
electric motor is secured in fixed relation to the hopper
and is arranged to rotate the roller.

7, Insulated Electric '

1 lark and G
H. Ruplcy, Schenec; to the

neral Electric company, Schenectady, X. Y.

etnber 15,

Thu proccv. andnctor with a

thin film of amorphous cellulose compound in a slowly

drying solution.

Klcctric
:'• II.

the

The wi-e or conductor i". l^d o

which dips into a bath of instil*' raper
,.ound earned

by ths

mond,
nond Elec-

tric Traction company of New York. Applica-
tion filed February 21, 1898.

The railway has a series of points or sections along the
track which are adapted to be automatically connected
temporarily and successively to the line conductor. A
switch is provided for connecting a point or section to the
line conductor, a shunt coil operates the switch and a
series coil retains it in its closed position. Two
armatures are provided; one of these is connected to

the switch and is operated by the shunt coil only, hut is

retained in position by the series coil and the other is con-
nected to a circuit breaker in the shunt-magnet circuit and
is operated and retained by the series coil only.

£87,531. Insulating Material. Charles W. Jefferson,
Schenectady, N. Y., assignor to the Mica In-

sulator company, New York, N. Y. Application
filed February 7. 1901.

This material consists of layers of oxidized oil and of
mica scales.

£87,532. Method of Making Insulating Material.
Charles W. Jefferson, Schenectady, N. Y., as-
signor to the Mica Insttlator company, New
Y7
ork, N. Y. Application filed February 7, 1901.

The method of manufacturing insulating material de-
scribed consists of first applying a layer of mica scales to

a layer of apliable adhesive substance when in a liquid,
semiliquid or plastic state, next applying a light pressure
to the sheet so formed sufficient to smooth out the layers
and to expel the gas, but without squeezing out the adhes-
ive substance and then drying the sheet, thereby forming a
pliable insulating sheet with the mica scales and adhesive
substance united in a solid mass.

(87.561. Trolley Mounting. Fred C. Greene," Lynn,
Mass., assignor of one-half to Minott K. Kendall,
Melrose Highlands, Mass., and George A. Dil-
lingham, Cambridge, Mass. Application filed

March 21, 1901.

The principal Eeature of this invention is means for re-
lieving the tension on the springs when the pole is raised
to a predetermined position.

fore cutting in the energizing coils of the electrically oper-
ated braking mechanism.

687,623. Electric Transmission of Power. Joseph
B. Hall, Chicago, 111. Application filed Febru-
ary 4, 1901.

One part oF a two-part generator is connected with the
member to be rotated and the other part is connected to
and rotated by a source of power, whereby rotation by the
source of power of one part of the generator with relation
to the other part to gen-rate a current of electricity causes
the other part also to rotate and thereby act as a clutch
to rotate the member to be rotated. An inductive resist-
ance is placed in circuit with the armature inductors of
the generator and there are means for varying the torque
of thegenerator. (See cut.)

£87,648. Electric Sparking Plug. Israel C. Orswell,
Cambridgeport, Mass. Application filed Janu-
ary 3, 1901.

Construction details of a sparking plug are described.

6S7.669. Electrical Snap Switch. George B. Thomas,
Hartford, Conn., assignor to the Perkins Elec-
tric Switch Manufacturing company. Hartford,
Conn. Application filed September 3, 1901.

This device is a commutator unit for electric switches,
comprising contact rings and insulating layers about them
with external clamping rings and a ferrule flanged over
the inner edges of the clamping rings.

(187,681. Electrical Apparatus. Merritt Gaily, Brook-
lyn, N. Y. Application filed September 9, 1901.

A continuous undivided or unbroken primary circuit of
an electrical induction coil has a battery therein, produc-
ing a constant unreversible current. A section of the cir-
cuit is constructed of rigid material or held rigidly and is

of lower conductivity than the remainder of the circuit. An
operating conductor is applied to the circuit section. A
telephonic diaphragm is provided for producing undulat-
ing movements of the operating conductor or the circuit
section, either or both, to produce a corresponding undu-
lating electric current in the secondary circuit of the in-
duction coil.

6S7.682. Telephonic Apparatus. Merritt Gaily,
Brooklyn, N. Y. Application filed September
16, 1901.

A continuous undivided electric circuit with battery
which passes a constant,unbroken and unreversed current is

NO. 687,292. POWER TRANSMITTER 687,623. POWER TRANSMISSION. 687,695. ELECTRIC LAMP.

£87,569. Rheostat. John Lundie, New York, N. Y.
Application filed August 15, 1901.

A number of spiral resistance units are electrically con-
nected alternately at their adjacent inner ends and their

adjacent outer ends, and are constructed with ventilating

and insulating airspaces between the convolutions. Means
are provided for supporting and spacing the units apart, so
as to provide additional ventilating and insulating air-

spaces, such units having a minimum amount of support
and being otherwise self-supporting.

C87.576. Electrical Protector. Charles A. Rolfe,

Chicago, 111.. :assignor to the Rolfe Electric

company, Chicago, 111. Application filed De-
cember 1, 1899.

This device comprises means for opening the circuit

upon the intrusion thereon of abnormal currents. There
are aiso means for rendering the lightning arrester in-

operative upon the operation of the circuit-opening
means.

(-87,579. Magnetic Separator. Friedrich A. M.
Schiechel, Frankfort-on-the-Main, Germany, as-

signor to the firm of Metallurgische Gesell-

schaft, A. G.. Frankfort-on-the-Main, Germany.
Application filed April 26, 1898.

A magnet has a pole-piece arranged edgewise in a sub-

stantially vertical plane and means are provided for pro-

jecting the material to be treated in a generally horizontal

path or trajectory across the plane of the pole-piece,

whereby the influence of the magnet shortens the trajec-

tory oT the paramagnetic particles aud causes them to fall

on the near side of the magnet while the remaining con-

stituents of the mass are carried on and fall on the oppo-
site side.

' 87,615. Electromagnetic Appliance. Anion Dup-
plcr, Jersey City, N. J., assignor to the Com-
pound Magnei Brake company of New Jersey.

application filed .March 25, 1901.

A aeries of magnets and their armatures are arranged at

increa'.ing diMairre?i ironi their corresponding magnets.

Means are provided whereby the elfnrta exerted between
such magnets and their armatures may be applied to a body
to be moved, and there are also means whereby as the

body is moved under the influence of the attraction of such

magnets for thoir armature 1
., the body is held in the posi-

tion irj which ii has at any time linen drawn by the effort

tending to maintain the nearly closed magnetic circuit be-

tween ihe ann-iliire and if, nnn<.".!»on'ling magnet last to

come in contact.

!2 Railway Brake. Vlfrcd Green, Rochester,

1 ompound Magncl Brake

npany of Ncv fersi KppVu ation filed J taj

1 i, 190

A bra) 1 pplled by meaOB of electrically oper-

ated inecharii'.rri by rut ling in the energizing coil

or coils of the electrically operated braking mechanism at

a fixed point in the movement of the operating handle.
;'i':i for varying, as desired, the amount of

braking effort applied by a hand-operated mechanism be*

provided The circuit has therein a section, which as a
whole is of lower conductivity than the rest of the circuit,
and in part, of lower conductivity than the rest of itself. A
conductor of higher conductivity than the circuit section is

applied thereto. A motor mechanism is provided for pro-
ducing vibrations, and transmitting thfin to the circuit sec-
tion, or to the high conductor for producing similar vibra-
tions or undulations in the current of the unbroken cir-
cuit.

687,690. Electromechanical Actuating Device for

Electric Switches, Valves, etc. Edward N.
Lake, Chicago, 111., assignor to the General In-

candescent Arc Light company, New York.
N. Y. ' Application filed June 20, 1901.

A number of parallel rollers are geared together and a
frame embracing a bar is adapted to pass between two of
the rollers. One of the two rollers is fixed and the other
is bodily movable toward and away from the bar in a
manner to pinch the bar between the movable and station-
ary rollers, the adjacent faces of the rollers moving in the
same direction. Electrically actuated means are provided
for forcing the movable roller against the bar, and there
are means for positively locking the frame at the upward
limit of its movement, the locking means being released
when the movable roller is thrown against ihe bar pre-
paratory to depressing the frame.

^87,695. Electric Lamp. Karl Ochs, Berlin, Ger-
many, assignor to the Allgemeine Elektricitats

Gesellschaft, Berlin, Germany. Application filed

March 21, '1899.

The lamn described is simi'ar to the recently patented
lamps of Walther Nernst. The glower which is a con-
ductor when heated is provided with preheating means.
Automatic means are provided for depriving the pre-
heater of heating current when the glower has been in-

candesced. The glower is contained in a lamp elobe
which has an opening to provide for an air circulation
through the lamp. Means are provided for shutting off

this circulation while the slower is becoming heated. The
glower and lamp globe are removably carried by a socket
which has a current interrupter for interrupting the
preheating current. (See cut.)

Reissue.

1 1,952. Wireless-telegraph System. Harry Shoe
maker. Philadelphia, Pa., assignor of one-half

to Marie V. Gehring, Philadelphia, Pa. Appli-

cation i'i\vA June u. loor. Original number

671,732, dated April 9, [QOI.

The coherer is described as comprising non-conducting
lubes with conducting plugs and segmental non-conduct-

ing plates fixed to the opposite faces of the plugs. Con-

ducting narlicles are interposed between the plugs. Means
are provided for reversing the position of the tubes so

that the conducting particles will bo alternately brought

into contact with, the plugs and their non-conducting
p!atev A relay circuit, a nounder circuit op-ratod

thereby, a coherer and automatic moans for shaking tho

particles in the coherer, and air and ground plates com-
j-ri'tc; the receiver.
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Hotel Telephone Exchanges in Chicago.

Vroong the comparatively recent features >f lelc-

phone-cxtension work perhaps none is more interest-

ing than the establishment of branch exchanges in

hotels, affording interior communications vastly su-

perior to the familiar annunciator service and at

the same time giving every guest the advantage of

talking from his own room to any instrument in the

city system with which his hotel is connected and,

indeed, by the long-distance lines, to very many of

the cities and towns throughout the whole area of

the United States. In Chicago this work lias been

lately taken up in earnest by the Chicago Telephone
company, and at the present writing five hotels

—

the Auditorium. Auditorium Annex. Great North-

ern, Virginia and Windermere—are equipped for

branch-exchange service. The Auditorium and the

Annex are, however, served from one exchange,

trunks bi two n the diffen n have been

substituted, thus making it possibli to "trunk'

ncctlons from one end of the board to the

Nine of the 12 panel- have each been fully equipped

with too answering jacks, and each of these jacks

has its customary line lamp, which is located di-

rectly below its jack. At the right side of each

lamp a number plate i- provided, upon which the

number of the line—corresponding to the numbci
of the room—which terminates in the jack

the lamp, i- marked. At the top of the third panel,

with connections mtiltipled through to 10 similar

jacks at the top of the ninth panel, are located 10

local trunk jacks, which are used by the open
for connecting two of the jacks, which are situated

in the board too far apart to allow of a connection

being made by a single pair of cords. Ten trunk

jacks for outside connections are located at the top

of the fourth panel and have multiple

each position five order-wire keys, each one

keys arc used when one opt n

a connection with a line that terminate-, in

in front of another open Ac same tire

the five trunks are added to the switchboard, the

full equipment of 16 pairs of connecting'

their associated 16 combination keys for eacl

crator's position will be completed.

In order that the operation of the system may Ik

clearly understood, the method of establishing con
nections for the different classes of calls will Ik de-

scribed. A guest in his room at the Annex di

to speak with a guest in the Auditorium, lit

receiver from the hook of his instrument, and at the

switchboard the lamp associated with the jack in

which his line terminates lights. The operator upon
seeing the lighted lamp, inserts the answering plug

of a pair of connecting cords in the line jack inv

HOTEL TELEPHONE EXCHANGES IN CHICAGO.—SWITCHBOARD AT AUDITORIUM ANNEX.

which is said to supply the largest hotel-telephone

system in the United States. This exchange, illus-

trated herewith, is placed in the office of the Annex
and may be described as a good example of the hotel

telephone-extension idea.

The system at the Auditorium and Annex (and

those at the other four hotels mentioned) is of the

central-battery, automatic-signaling typi Eat b guest's

room or suite is provided with a telephone. The
convenience is an obvious one and is appreciated.

Does the guest wish a pitcher of ice water, a barber,

a porter, a meal or some other creature court, irl

served in his room, lie has but to call up the hotel

exchange; the operator docs the rest by making
connection with the bell-boy station, the dining

room, the bar, the barber shop, or wdiat not. The
advantages of the outside and long-distance con-

nections are equally obvious.

The Auditorium hoard, as shown in the picture

is located in an alcove immediately adjoining the

office of the Annex and consists of one seven-panel

section and. one five-panel section, providing live

Operators' positions. At present about 000 lines

from the two hotels terminate in tin- hoard, but it

has an ultimate capacity of t,200 lines, Somewhat
out of the ordinary is the arrangement of the jacks

at which the lines terminate. It will be noticed in

the illustration that the multiple jacks with which
the regular Chicago telephone switchboards are

equipped have been dispensed with, and instead, local

with 10 jacks at the top of the tenth panel. Each
jack is provided with a red lamp, which is placed

directly above it, and upon the insertion of a plug

in any one of these jacks, its red lamp ami the red

lamp of the corresponding jack in the other panel

light and will remain lighted until the connection is

taken down. Thereby an operator, having need to

use one of the trunk lines, i- able 10 ascertain which

of the lines are not in use. In addition to the red

lamps, each of the trunk jacks in the fourth panel

is provided with a line lamp, located below it. which
liglils, when connection with either of the hotel- ;;

desired bj any of the regular exchanges of the

Chicago Telephone company. As all incoming trunk

calls are answered by the operators at the first and

second
i

1
"-''

- found unnecessary to pro-

vide line lamps for the trunk jacks located in the

tenth panel. When there is an incoming trunk call

for a line which terminates in a jack in the seventh

eighth, or ninth panel, however, a local trunk is

Utilized f"f making the desired connection. It has

been found that the 10 trunks with which the

is at present equipped will not lie sufficient for the

proper attention of the calls which are being made-

by tin- hotel patrons and five more trunks are to he-

added immedi
The key -lull' for each ion is

equipped with 10 pairs oi connecting cords, each pair

being provided with t» iry lamps and 10

combination ringing and listening keys. There are

mediately above the lamp, which act extinguishes

the lamp. She then pushes the lever or cam of the

combination key into the listening position an

for the number desired. Upon learning this, if the

number is before her. she inserts the calling plug

of the pair of cords in the jack of the line with
which comic. inted and then pulls the level

of tlte combination key into the ringing

thus throwing ringing current out through the call-

ing cord and plug over the line and so ringing

the bell in the room of the gin

torium. If she finds, however, that the line

called for terminates in a jack at the other

end of the switchboard, in front of operator
Xo. 4. for instance, she pre-- r-wirc key
which places her in direct connection with o-

No, 4, to whom he number desired and
also the number of the local trunk jack to be used
for the connection. She then inserts the calling

d trunk jack specified

No. A inserts the answering ping of a pair of cords

in the corresponding trunk jai-k. which is I

before her. She next inserts the calling plug in the

f the line desired and pulls the lever of the

key associated with the pair of pings used,

ringing the hell in the room anted.

Until the call is answered the supi mp of

ling plug is lighted, but immediately upon
the receiver being taken from the hook the light

mt. When the conversation is finished and
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both guests hang up their receivers the supervisory

lamps are again lighted, thus indicating to the op-

erator that the line is not in use, and the connections

are then taken down.

If the guest calling the exchange should desire a

connection with some telephone of the outside tele-

phone system, the operator, after answering the call,

inserts the calling plug into the jack of the trunk

line leading to the outside exchange, and upon being

answered by the operator at that exchange, informs

her what number is wanted, and the connection is

immediately completed by that operator. When a

subscriber of the Chicago telephone system wishes

connection with anyone at the Auditorium or Annex,

he informs his operator, who connects him with a

trunk line extending to the Auditorium switchboard.

The act of establishing connection with the trunk line

at the exchange causes the line lamp associated with

that trunk line at the hotel switchboard to light.

The operator, seeing the lamp lighted, inserts the

answering plug of one of her pairs of connecting

cords in the corresponding trunk jack, finds out

who is wanted and completes the connection by in-

serting the calling plug of the pair in the proper

line jack, and actuating the ringing key. In case

the jack of the line called for is not within her

reach, she obtains connection with it through the

medium of one of the local trunks.

When a guest of the hotel calls for an outside

number and the connection is completed, the message

rate is charged. The operator fills out a small ticket

showing the room number and the number called

for. This ticket she gives to the captain of the

bell boys, whose desk is shown at the right-hand

side of the illustration, and he immediately stamps

the time upon it, using for this purpose an electric

time-stamp which is located on 'top of his desk, as

shown in the picture. The ticket is then forwarded

to the clerk, and the charge is entered on the guest's

bill. All the inside or hotel connections, however,

are free.

The battery and distributing room of the Audi-

torium and Annex system is located in the base-

ment of the Annex. The lines from the different

rooms are led to this room in cables, and there they

are connected to terminals on one side of an in-

termediate distributing frame. They are then cross-

connected to terminals on the other side of the frame

and are led from there to the jacks in the switch-

board and also to the line and cut-off relay rack.

Connections are made from the relays to the bus-

bars of a storage battery, from which current is

taken for the operation of all the apparatus con-

nected with the exchange. The power board of the

exchange consists of four marble panels, upon two

of which the fuses for cord, transmitter and relay

circuits are mounted. On the remaining two panels

are mounted the switches for controlling the power

circuit. The storage batteries are enclosed in an

oak cabinet which is located at one side of the room.

These batteries are charged by a motor-generator

which, in turn, derives its current from the hotel

no-volt mains. A generator is also provided for

supplying ringing current.

At present, the Auditorium board requires the

sen-ices of two forces of three operators each. One

of the two forces is on duty from seven in the

morning until noon, at which time the second force

goes on, and it remains until six in the afternoon,

when the first force relieves it and works until 10

in the evening. At this time a single operator takes

charge and remains on duty until seven in the morn-

ing, when the force of operators which was on duty

from noon until six on the previous day takes charge

—the first force of the previous day going on duty

at noon. It has been found that the telephones are

used almost exclusively for hotel service. The busi-

est hours are from eight o'clock in the morning until

about one o'clock, and from 4:30 to nine o'clock in

the evening. The exchange is operated by the hotel

management under lease from the Chicago Tele-

phone company ; the operators arc paid by the hotel

company, but in almost every' instance are furnished

from the f he telephone company.

the Great Northern is very simi-

lar to that of the Auditorium, only differing in its size

and in the arrangement of the apparatus, which is

necessitated by its smaller size. This board has

led, and it has

three ent about 450 lines

terminate in the board, but it has an ultimate ca-

pacity of 700. The jacks and lamps are arranged

in the same man the Auditorium ex-

change. The local trunks vith, as

the t

make
trunking. ! from the city exchanges

terminate in jacks, which are located at '

of the mid

to the.
....

, ;ir ,. for tfic
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hotel calls. Each operator is provided with 12 pairs

of connecting cords, including 12 combination ringing

and listening keys. The Great Northern exchange

is also provided with its own battery and distributing

room, which is located in the basement of the hotel.

At the Virginia and Windermere hotels one-posi-

tion boards are provided, that at the Virginia being

equipped for 100 lines, while the Windermere ex-

change has 75 lines.

Mercury Arc Lamp.
The mercury arc lamp described by Arons gives

an intense, monochromatic light, and has the ad-

vantage of nodselessness over the Geissler tube.

Such a lamp, says O. Lummer in a German journal,

is of great value in polarimetric work, and more
especially in the study of the Zeeman effect. But
it has the disadvantage of being liable to burst, and

its light is easily obscured by the condensation of

mercury vapor. Mr. Lummer obviates these de-

fects by cooling the lamp in running water and giv-

MERCURY ARC LAMP.

ing it the shape shown in the accompanying diagram.

Only the mercury bulbs (d), (e) and (o) are sub-

merged, the tube (ab) being free. The latter, there-

fore, remains at a higher temperature tha-n the mer-

cury, and does not condense the vapor. The arc-

plays in the direction of the arrow, and is seen end

on. The tube is ground, except over a circular area

at the end (a), through which the light is viewed.

The author gives detailed instructions concerning

the construction and mounting of the lamp. He
made one pattern for magnetic work, in which the

tube is enclosed in a narrow box which can be in-

troduced between the poles of a magnet.

Power Plant for St. Louis Exposition.

The problem of determining the nature of the

power plant that will be used to supply the neces-

sary electric power for the Louisiana Purchase Ex-

position is now being considered by the committee

on grounds and buildings of the exposition. Four

definite propositions are before the committee, sub-

mitted by the General Electric company, the West-

inghouse Electric and Manufacturing company, the

Bullock Electric Manufacturing company and the

Citizens' Lighting and Power company of St. Louis.

These propositions are for different apparatus and

contemplate different methods of transmission and

transformation of current. This makes the considera-

tion of the problem somewhat complicated, as it is

necessary to know the exact conditions in which the

current will be delivered and used. Some of the bids

are for alternating and some for direct-current appa-

ratus, and one bidder offers to deliver the current at

the exposition without the necessity of a plant on the

grounds. The plant will be required to develop

not less than 25,000 horsepower. The location will

depend on the question of fuel and on whether the

plant is to be an exhibit or service plant. The com-

mittee hopes to reach a definite conclusion with re-

gard to the propositions within a few days.

December 14, 1901

Hewitt's Mercury-vapor Lamp.
In addition to several patents granted to Peter

Cooper Hewitt of New York city in September for

his mercury-vapor lamp and mentioned at the time

in the Western Electrician, three more patents have

been issued, which embody further developments in

the invention. These patents (Nos. 687,881, 687,882

and 687,883) relate to the mercury-vapor electric

lamp and its controlling mechanism, and were

granted in the issue of United States patents of

December 3d.

The first of the new patents covers the apparatus

and circuit for operating the lamp. Lamps of this

type are normally of high resistance and in order

that they may become conducting and operative it

is necessary to subject them initially to a high po-

tential and to withdraw the source of high potential

when a conducting condition is reached. The ap-

paratus and circuit for accomplishing this result, as

shown in Fig. 1, comprises a converter or induction

coil, in the primary circuit of which is included an

electrolytic interrupter and a manually operated

switch for connecting the coil and interrupter across

the outer wires of a three-wire system of current

supply. A second circuit, normally closed across

the outer wires of the three-wire system, includes

the vapor lamp, the windings of two electromagnetic

switches and the secondary winding of the induc-

tion coil. When the manually operated switch is

closed, current flows through the interrupter and

the primary winding of the converter or induction

coil. This induces an alternating electromotive

force of high potential in the circuit, including the

lamp, which electromotive force is superposed upon

that due to the current supply leads normally ex-

isting across the terminals of the lamp, and serves

to reduce the resistance of the lamp to the point

where current from the supply wires will flow

through it. When the lamp becomes conducting

the two electromagnetic switches included in the

circuit are operated, one of them to throw the con-

verter or induction coil out of circuit, and the other

to switch the lamp into the lower-potential circuit

of the three-wire system.

Patent No. 687,882 relates to a vapor lamp (Fig.

2), comprising a comparatively long and narrow

tube having the two electrodes located' one at each

New Engineering Building at Harvard
University.

The Lawrence Scientific School at Harvard Uni-

versity, Cambridge, Mass., has a new building for

its mechanical, civil and electrical engineering di-

visions. The building has cost about $220,000 and

the equipment has cost $30,000. It has been named
Pierce Hall in honor of the late Henry L. Pierce,

who left a bequest to be devoted to its erection.

The building is equipped with dynamos and storage

batteries for use in lighting and practical electrical

demonstrations. The electrical department is on the

first floor of the south wing, where there are ac-

commodations for 15 complete motor equipments.

On the second floor there is a laboratory to be de-

voted to elementary electrical training, a room for

testing electric lamps, a small laboratory for special

electric work, and two lecture rooms. On the third

floor is a library and periodical room, containing

current engineering periodicals. The librarians

room contains a teleph exchange, with wires

- connecting with all pans of the building. The south

wing of the third floor will be mostly devoted to

electrical engineering. Ii contains ;i lecture room

which will seal </> i«-i One room will be '!'

to tc ting traction machinery, another to test-

pplianc " '! in the building, and another to

senior work on dynamos and motors. All the elcc-

incry in the building is controlled in

one room in this part of the building.

Fig. 1. Lamp and Controlling Apparatus. Fig. 2. Lamp.

HEWITT'S MERCUR\-VAPOR LAMP.

end of the tube. One of these electrodes is solid

and the other is of a volatile material, such as mer-

cury. The tube is enlarged at the end at which the

solid electrode is placed, this enlargement consti-

tuting a vapor-cooling chamber out of the path of

the electric current in which the vapor is condensed.

From this cooling chamber a return tube, having

bends in its lower end, extends to the lower part

of the main tube and serves to return the condensed

mercury to the main body of the mercury at the

electrode. The return tube is not adapted to be

traversed by current.

Patent No. 687,883 covers a terminal for electric-

vapor lamps, the particular object of the structure

being to permit the passage of currents of consid-

erable quantity without unduly heating the lamp.

The lamp in this case consists of a tube having

two electrodes, one of which consists of a disk or

plate of platinum or other metal scaled into the wall

of the lamp, upon which the mercury is placed. A
cooling chamber, forming a part of, but exterior to,

the body portion of the lamp, surrounds tin ex

posed face of the metal plate or electrode. 'Ibis cool-

ing or heat-radiating chamber is provided with a

channel leading from the chamber to the air and a

valve is located in the channel for regulating the

effective radiation.

The Line hi (III.) Heat, Light and Water conv

pany has been incorporated, with a capital stock of

o. by W. A. Thomas and others.
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Pacific Cable Outlook.

The question of laying a submarine cable from

the western coast of the 1 1 1 Stab to the Ha-
waiian and Philippine Islands is receiving considera-

ble attention at present. The Commercial Pacific

Cable company, headed bj John \V. Mackay, has

been organized to lay such a cable and the contract

fur the manufacture "f the first section has already

been let to an English firm. Winn asked why the

contract had not been awarded to an American
company, George <t. Ward, vice-president and gen-

eral manager of the Commercial Cable company, is

reported to have spoked as follows:

"The Commercial Pacific Cable company would
have been very happy to have given an American
company its contract, but there is no company in

the United Stales that could, we fell, perform the

work. 'I hey have not the machinery, and we could

not afford to have the work of laying the cable ike

[he form of an experiment. The Silvertown cmn-
pany has been established for over 40 years, and
lias' laid most of the deep-ocean cables throughout

the world, so that it understands perfectly just how
the work should be accomplished. The company
has assured us that it will -complete the cable and
have it here in seven months. Just as soon as this

section is complete, and out of the way we shall

commence work on another section that will connect

the Hawaiian Islands with the Philippines. Our sta-

tion there will probably In- on the island of Luzon
and near or in Manila. We -have not decided on

that point yet, nor have we fixed our schedule of

rales, but 1 may say. in speaking of rates, that we
shall reduce them to a reasonable figure. We expect

in have the work completed in about two or three

years. The estimated cost of the undertaking is

about $15,000,000, but we have capitalized our com-
pany at only $3,000,000, because we prefer to in-

crease our capitalization as we proceed rather than

use such a large figure at the beginning."

It is believed that Mr. Mackay and his associates

received assurances from Attorney-general Knox
that they would have perfect legal right to make
landings in California, Hawaii and the Philippines

without permission from the government, and upon
this decision the contract for the first section of the

cable was placed.

Interest in the Pacific-cable situation is now cen-

tered in Congress. President Roosevelt, in bis mes-
sage, strongly recommended the laying of such a

cable, and 011 the opening day of the session, De-
cember 2d, one bill was introduced in the Senate and
three in the House of Representatives, all providing

for construction of a Pacific cable. The Senate bill,

which was introduced by Senator Hale, is the same
bill that was considered at the last session of Con-
gress. It provides for the construction by the gov-

ernment of a cable from the western coast of the

United States to Hawaii. A similar bill has been
introduced in the House by Representative Jones of

Washington.
House bill No. 5, one of the very first bills intro-

duced at this session, was sent in by Mr. Corliss.

It provides that the president secure the land con-

cessions, etc., necessary to establish the proposed
cable, the army and navy and other governmental
departments to be utilized in the work of establish-

ing the cable, when consistent with public policy.

The cable is to be maintained and operated under
control of the postmaster-general, secretary of war
and secretary of the navy, and the rates they are to

charge for private messages are to be not more than

25 cents per word from San Francisco to Honolulu,

and not more than 50 cents to Manila ; all other

rates to be as low as is consistent with the success-

ful working of the cable, government messages to

have preference at all times. The bill proposes that

$500,000 be appropriated immediately to begin the

work, and it also provides that the cable shall be

capable of transmitting not less tnan 130 letters a

minute and that it shall be of American manufacture.

A bill introduced by Mr. Sherman (No. 272) au-

thorizes the postmaster-general to contract with an

American cable company for the payment by the

United States of a sum not exceeding $300,000 a

year for the transmission of all official messages

to Honolulu. Manila and to Japan and China. Pro-

vision is made that the cable be of American manu-
facture and that the sum received from the govern-

ment be used solely by the cable company for repairs

ami renewals. Private messages shall be transmitted

at rales not exceeding 35 cents a word to Honolulu

and $t a word to Manila, Japan and China. Press

rates shall be one-fourth of these amounts, and after

20 years government messages shall be transmitted

at not to exceed one-half the rates for private dis-

patches.

The bills of Mr. Corliss and Mr. Sherman provide

for Sail Francisco as the eastern terminal, but there

is a strong plea being made by business men in

Washington that the cable laud at Seattle instead of

San Francisco.

lunl says that Mr. Lyttclton, the niti-

1 the arbitration board, has handed his report

the London Board of Trade and that the final

decision will be made public about December 14th.

London Railway Arbitration Decision
Said to Favor Direct Current.

The rumor has been cabled from London that the

arbitration between the Metropolitan and District

railway companies on the question of installing an

alternating or a direct-current system of electric

traction on the underground steam lines of the Inner

Circle has been decided in favor of the District

company. This is the company controlled bj C I

Ycrkcs and which favors the direct current system.

Extensive Interurban System of Union
Traction Company of Indiana.

The operation ric railways

which includes 153 miles of track and serves a popu-

lation of over 300,000 people from one central ;

station is the problem that has been ucccssfully

solved by the Union Traction company of Indiana.

This company has its headquarters at Anderson, Ind.,

and operates from that point an electric-railway

service extending to Indianapolis on the southwest,

Muncie on the cast and Alexandria, Elwood and
Marion on the north. The railway lines run through

five counties and by a proposed extension which will

touch Tipton and Kokomo two more counties will

be tapped. The extent of the system is well illus-

trated by reference to the map, Fig. I, which repre-

sents the lines now in operation by a full black

line and the proposed extension by a broken line.

Nearly 100 miles of the company's system consists

of interurban lines, the longest running from Ander-

son to Indianapolis, a distance of 36 miles. The
alternating-direct system of current distribution was
adopted, the central power plant being located at

Anderson, which is approximately the center of the

system. In this station are installed large alternat-

ing-current generators, the current from which is

stepped up and transmitted to eight sub-stations

distributed along the interurban lines. These sub-

stations, together with an additional sub-station

equipment at the main power house, include rotary

generators and storage batteries and distribute direct

current to the line.

The location of the main power station is indi-

cated on the map by the black rectangle. The build-

ing is built of brick with stone foundations, its di-

mensions being 117 by 165 feet. A cross-sectional

elevation of the building through the boiler and en-

gine rooms is shown in Fig. 2. In the boiler room,

which is 42 by 161 feet in size, are installed eight

Babcock & Wilcox water-tube boilers, arranged in

batteries of two each. There is room at one end of

the room for two additional boilers, contracts for

which have already been let. Each boiler has 4,000

square feet of heating surface, the working steam

pressure being 155 pounds. All of the boilers are

fitted with Babcock & Wilcox chain-grate stokers-

Coal is fed to the grates through pendulum chutes

from 10 steel bunkers, which have been designed to

carry 1,200 tons of coal. The coal used is run-of-

mine bituminous. It first passes through a coal

crusher and is then carried by a McCaslin conveyor

Sargent type. They have a guaranteed maximum
/ of 2,000 horsepower each and are designed

on a steam cor

tion of 14% pounds of dry steam

hour. The cylindi ud 50 inches in diame-

ter and the stroke 48 inches. The balance fly

weighs 120,000 pounds and is 18 feet in dial

Oil from a gravity lubricating system is piped

the engines and is filtered in the basement. The
pipes and valves are covered with carb

magnesia pipe covering furnished by the Kcasby &
son company.

Directly connected to each engine is a 1,000-

FIG. I. EXTENSIVE INTERURBAN SYSTEM OF UNION
TRACTION COMPANY OF INDIANA.

kilowatt, three-phase rotating-field alternating-cur-

rent generator, operating at a speed of ICO revolu-

tions a minute. Each alternator has 32 poles, giv-

ing 3,200 alternations a minute. The normal ca-

pacity of each machine is 1,600 amperes in each of

the three phases, the voltage at full load being 400

volts. As operated at present the generators deliver

a current of about 350 volts. The generators are

separately excited at 125 volts by two exciter units.

One of the exciters is directly driven by a Westing-

house type-C induction motor and the other by a

nine by 14-inch high-speed engine. The .storage

FIG. 2. EXTENSIVE INTERURBAN SVSTEM OF UNION TRACTION COMPANY OF INDIANA.—CROSS-SECTION OF TOWER HOUSE.

to the bins above. This same conveyor is also used

to carry the ashes to a storage bin. whence they are

delivered into cars outside the building. The con-

veyor system is very complete and has a capacity of

about 45 tons of coal per hour. The furnace;

also arranged to burn oil. The brick slack, which is

separated from the building, is 180 feci high and

has a Hue 10 feel in diameter. Ii i- connected to the

boilers by a smoke line which runs under the boiler-

room tloor.

The engine and generator room, a general view

of which is given in Fig. 3. is 70 by 101 feet in

The engines, three in number, arc of tin

pound Corliss automatic-cut off, condensing Rice &

batter at this station can also be tapped for a 125-

iirrent. thus providing three s xciting

current.

There are two main switchboards in the .

room, one for controlling all the alternating cur-

rent of the station and the other lor the rotary con-

verters and storage battery, and other -

equipment at this plant. These boards which are

built of marble are shown at the left of the

room in Fig. 3. The alternating board com]
five low-potential transformer feeder pal

generator panels, one load panel and two exciter

panels, while the other board includes three alter-

nating-current and three direct -current rotary-conver-
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ter panels, one storage-battery panel, one booster

panel, one station panel and six direct-current feeder

panels. The two boards contain the necessary

switches, instruments and other appliances for the

operation of the various circuits.

Alternating current at the operating pressure, 350

volts, is passed through 12 step-up oil-cooled trans-

formers located in the basement. Three extra trans-

formers are provided as a reserve. The transform-

ers have a ratio of one to 40, raising the potential

At the Anderson power house there is a sub-sta-

tion equipment for supplying 550-volt direct current

to the lines in the vicinity of Anderson. The
apparatus is similar to that in the other sub-sta-

tions, except that there are three 250-kilowatt rotary

converters operating directly on the alternating-

current generator pressure. They are provided with

small induction starting motors mounted on the

same shaft. The booster unit for regulating the

storage battery is of 20-kilowatt capacity. The bat-

FIG. 3 EXTENSIVE INTERURBAN SYSTEM OF UNION T

up to about 14.000 volts. Four three-wire copper

feeder lines carry the current at this pressure from
a high-tension switchboard in the engine room to the

outlying sub-stations as indicated by the feeder dis-

tribution diagram shown in Fig. 4. This diagram

gives the length of the feeders and the sizes of

the wire, together with the rotary-converter capacity

operated at each sub-station.

The sub-stations, which are indicated in Fig. 1

by round black spots, are practically identical except

that their equipments are of two different capacities.

The stations situated at Muncie, Alexandria and
Marion are each equipped with two 250-kilowatt

rotary converters, one 16-kiIowatt booster unit, four

175-kilowatt step-down transformers (one for re-

serve) and a 264-cell 168-kilowatt-hour storage

battery. At Lawrence, Ingalls, Daleville, Elwood
and Fairmount the sub-station equipment is of half

the capacity of the three larger stations and con-

sists of one 250-kilowatt rotary, one eight-kilowatt

r unit, four 87%-kilowatt transformers and a

264-cell 84-kilowatt-hour storage battery. The sub-

station at Muncie, illustrated in Fig. 5. may be

taken as typical of all the sub-stations. This is a

double station, that is. it is equipped with two 250-

kilowatt rotaries. The exterior of the Marion sub-

station and the repair shop and car barn at that

point are illustrated in Fig. 6.

RACTION COMPANY.—GENERATING PLANT AT ANDERSON.

tery, . which is located in the basement, consists of

264 cells and has a capacity of 211 kilowatts at a

one-hour rate of discharge. This battery and those

in the eight other sub-stations are Chloride accumu-
lators and were supplied by the Electric Storage

Battery company of Philadelphia. The boosters in

all the stations were built for this company by the

Crocker-Wheeler company. The General Incan-

feet eight inches wide and 10% feet high. Inside the

car are installed a 250-kilowatt rotary converter,

three 87%-kilowatt static transformers and high and
low-tension switchboards—practically the equipment
of a single sub-station with the exception of the

storage battery. The car is designed for use in case

of an emergency caused by an accident to one of the

sub-station rotaries, or to increase for a short time
the capacity of any sub-station. A branch track

from the main line runs into every sub-station and
the car can be run into the building and the rotary

connected in multiple with the station rotary. Fig.

8 illustrates a sub-station with the portable rotary

operating in this manner. The operation of the

car has been found very successful and it is in use
nearly all the time—not so much for accidents as to

help out the sub-stations temporarily during county
fairs, local celebrations at different points on the

line, etc.

The Union Traction company has 25 interurban

cars 52% feet over all, provided with toilet and
baggage compartments. These cars are driven by
two 150-horsepower motors, the rated speed being

42 miles an hour, although the cars are often speeded
up to 50 and 55 miles an hour. The company has
also six double-truck cars of a lighter type, equipped
with four 55-horsepow«r motors and provided with
longitudinal seats. The cars are operated at one-

hour intervals over all portions of the system and
every half-hour between Anderson and Alexandria,

19 cars being used for the regular schedule. Re-
cently a special car has been put in service between
Muncie and Indianapolis, a distance of 53 miles.

This car only stops at Anderson and grade crossings,

and the distance is covered in one hour and 50 min-
utes. The track parallels the Big Four railroad for

nearly the entire distance and the local trains on
that line are often beaten by the special cars. This
special-car service has proved very popular and will

shortly be extended to Marion. The company op-

erates about 12 local cars in each of the cities,

Muncie, Anderson and Marion, and has a luxurious

general manager's car that is fitted up with sleeping

compartments, buffet, office and other conveniences.

The cars are provided with electric-arc headlights,

Christensen air brakes and tool boxes containing

tools to be used in case of accident. A complete

train-dispatching system is used to control the

movements of the cars. Telephone connection boxes

are placed at all turnouts, which occur every two
miles, so tliat the motorman can make connection

with the train dispatcher and receive his orders by

FIG. 5. EXTENSIVE INTERURBAN SYSTEM OF UNION TRACTION COMPANY.— MUNCIE SUB-STATION.

PIG. 4. EXTENSIVE INTERURBAN SYST1
7RA0TI0N COMPANY.—HIGH-TENSION FEEDER

DISTRIBUTION

descent Arc Light company of New York city sup-

plied the direct-current feeder panels for the sub-

stations. The remainder of the entire electrical

equipment for the power house and sub-stations, in-

cluding generators, rotary converters, transformers

and switchboards, was furnished by the Westing-

house Electric and Manufacturing company of

Pittsburg, Pa. The batteries at the sub-stations

operate automatically, feeding into the line on the

peaks of the load and being charged by the rotary

converters when the pressure falls below a certain

point. Their operation has proved very successful

and their value for regulating and reserve purpo '

has been clearly de 1 , Often during the

night the load, a-, well :i the current for the sta

lion lighting, is carried solely by the batteries.

A unique feature of ibis railway system and one

that has proved very useful ii ;i portable sub station

outfit thai i-- in. tailed in the specially designed car

shown in Fig. 7. This car is 21% feel long, eight

means of a telephone instrument in his cab. An-
other telephone system has connection boxes every

half mile so that wrecking or construction crews

and officials of the road can communicate from any

section of the line with any of the stations.

A fare of approximately one cent a mile is charged
fin 1 he interurban lines, no single fare being less

than five cents. As examples of the fares may be

mentioned those from Anderson to Marion, 34 miles,

$0.35 ; Anderson to Indianapolis, 36 miles, $0.45,

and Marion to Indianapolis, 70 miles, $0.80. The
conductor collects all fares in cash, no reduction be-

ing made for round trips.

Some interesting data have been obtained by the

company, showing the cost of power at the low-ten-

sion bus-bars at the Anderson power house and the

total cosl al the direct-current bus-bars at the sub-

stations. The month of July showed an output of

953,000 kilowatt-hours at the main power bouse,

with a total cost for fuel, labor, lubrication, repairs,
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i'U-., of $3,673.33, Riving the very low figure of

$.00384 per kilowatt-hour. The output of the sub-

stations for the same mouth was 756,650 kilowatt-

hours, costing $5,073.64, or $.00670 per kilowatt-hour.

The average power-house cost for six months was

$.00443 Per kilowatt-hour, and the average, including

the sub-stations, was $.00765.

The Union Traction company of Indiana is cap-

italized at $5,000,000 and has the following-named

officers: President and general manager, G. F. Mc-

Culloch; vice-president, Philip Matter; secretary,

J. A. Van Osdol ; treasurer and auditor, W. C.

Sampson; superintendent and purchasing agent, J. S.

Hamlin; electrical engineer, A. S. Richey. Sargent

& Lundy of Chicago were the consulting engineers

for 1 he entire installation.

While the foregoing description of the company's

High-speed Traction Experiments in

Germany.
The results of the high-speed experiments in elcc-

tric traction that are now being d near

Berlin, Germany, are l>eing awaited with consider-

able interest, both here and abroad, The tests arc

made on the military railway between I:

and Zossen, and the speed of the trains has been

gradually increased from 40, 50, 75, 85 to the 105

miles an hour that was recently recorded. It is

Stated that the cars run smoothly, and that the engi-

neers express confidence that they will attain a speed

of 125 miles an hour.

The car built for the trials is in the form

cighl motors by which the car is propelled
o.r a norm'

and for a maximum output -

the current is reduced by the :-

12,000 volts to 435 volts. These experiments have
i on under the eyes of the German cm-

nincd

that his country shall do everything to pl-

at the head of the industrial natii

At the present time there has been long enough
nice with long power-transmission lines to

show that the continuous supply of large a-r

:mplc
and easy matter, and that the efficiency of such a
transmission is high enough to utilize fuel more

Fig. 6. Marlon Sub-station and Car Barn. Fie. 7. Portable Sub. station Car.

EXTENSIVE INTERURBAN SYSTEM OF UNION TRACTION COMPANY OF INDIANA.

system was in preparation the following note was

received from the Indiana correspondent of the

Western Electrician: "A very important conference

and settlement took place at Anderson during the

week [ended December 7th] between Sargent &
Lundy of Chicago, representing the numerous con-

tractors, and President McCulloch of the Union

Traction company. It is estimated that upwaid of

$1,000,000 exchanged hands, as the meeting was for

the purpose of a setttlement in the construction of

the power plant for the Union Traction company's

great system. The original contract called for $750,-

000, but this was gradually increased by extras until

passenger car rather than of a locomotive. These ex-

perimental trials will, it is hoped, establish a basis

for the calculation of the working expenses of elec-

tric main lines, and also of the output of motors for

the various speeds and of the size of power stations

necessary. A three-phase current of 10,000 to 12.000

volts is used. The car accommodates 50 persons, the

weight being less than eight tons per wheel. The
whole of the apparatus, cable and safety devices are

arranged in a separate compartment in the middle of

the car, which, with the transformers below it, is sep-

arated from the passenger compartments by air shafts

with double iron walls. The driver stands at the

front of the car in a compartment in which there are

no connections at high electrical pressure. The con-

economically than is possible with locomotives, cvlu
setting aside the great advantage to be gained
by the use of waterpower. The cost of the conduct-
ing system, once a matter of very grave import, has
subsided in these days of high voltages into com-
parative moderation, and is likely to subside still

further. And, finally, the trials carried out within
the last year or two have shown conclusively that
energy at very high voltage can readily be taken
to the motors by a flying contact with trolley wheel
or shoe, so that the transmission line and the work-
ing conductor may be one and the same. The fact

is that, with the light these German experiments
have cast upon the .subject, it is not too much to

say that an electric train at too miles an hour is

now entirely practicable.

It is believed that at any speed above 100 miles
an hour the increasing danger of derailment and
the tremendous strain upon the track and rolling
stock should outweigh the advantages of higher-speed
with the machinery now available. It is thei
undersi 1 that the experiments have now been sus-

pended, at least until some radical changes
by this experience, may be made in the construction
of motors and other details of the apparatus.
The official report of the experiments, when it

shall appear, will unquestionably be replete with
much new and interesting data for electrical

tists. The motors have apparently done all that

was expected of them, and the looked-for difficulty

of getting the current into the car from a three-
wire overhead trolley line seems to have been suc-
cessfully overcome. The other anticipated obstacle
—air resistance—proved less serious than was ex-

The maximum pressure registered
instruments placed in front of the cars w
kilograms per square meter—approximately, 10.7

pounds per square foot.

Tlie present results of the experim Trank
H. Mason. United 5 insul-general at Berlin,

although falling far short of the extreme I

speed which were somewhat glibly talk,

likely to be attained, demonstrate anew the difficul-

ties and consequent greatly increased expense- which
inevitably attach to extreme velocities, but they will

form a new and valuable groundwork of demon-
strated fact- upon which further experiments toward
still higher rates of speed can sat'.'.

fig. 8. EXTENSIVE INTERURBAN SYSTEM OF UNION TRACTION COMPANY.—PORTABLE ROTARY RUNNING IN

MULTIPLE WITH SUB-STATION ROTARY.

the total cost exceeded $1,000,000. The growth of

the business 011 the system of the city and intcr-

urban lines has assumed such proportions that the

power plant is none too large. The company is

very reticent about giving out figures on its busi-

ness, but enough is known to place it at $100,000

a month. The daily receipts of the interurban lines

are $3,000 on an average, but this is frequently in-

creased to $8,000, and on one occasion was $11,000 in

a single day. It goes without dispute that the

company is making money and declaring good divi-

deuds."

The Poughkocpsic ( N. V.) Light. Heat and Power
company proposes to enlarge its power plant soon.

trol is effected from the driver's platform I.-.

chanical transmissii n. [0 relieve the axles from the

heavy weight of the motors, special experiments
were made, and a new and ingenious device for the

coupling and bearing was adop
The task of constructing starting and regulating

appliances where the horsepower to b

was as much as 3,000 was only completed after

many experiments and investigations had been con-

dueled, and finally the problem was solved by a

liquid-starting device on a new principle, described
by 0. LascJic. A system of electrical braking
with the aid of the motors «.i- also tested by means
of the same experimental arrangement. The
rent is taken into the ear through bow-shaped col-

lectors. The trolleys have presented one of the

most difficult of the problems to be solved. Each

Electrical Manufactures in Iowa and
Kansas.

In the report of Hon. William R. Merri.r
rector of the twelfth census, on the manufacturing
and mechanical industries for the state
the year 1000. the following statistics are given un-
der the heading "Electrical Construction and Rc-

Xiunbcr of establishments, 12: total capital,

lis, clerks. . h sal-

mounting to $0,520: average number of wage
earners. 41. with wagi

54.415; cost of materials us
value of products, including custom work and re-

pairing. $134,385.
\ similar report on the manufactures of K

gives under the same head the following
Number of establishments, four: total c

S22 : salaried officials, seven, with salaries

average number of wage earners. 21. with salaries

of $11,169: mis,-,' ;

materials used. $27,344; value of product! -
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eliminated the latter by reversing the illumination re-

peatedly, and the former by high exhaustion, a large

bulb, and the exclusion of rays capable of heating the

walls of the bulb. To facilitate a rapid equalization

of heat in the radiometer vanes, he made them of

very thin aluminum foil, suspended torsionally by a

glass thread arranged as in the Cardani suspension.

The light used was that of an arc lamp, and its inci-

dent energy was determined by the calorimeter. The
results agree with the theoretical values of Maxwell
and Bartoli within 10 per cent. The pressure is di-

rectly proportional to the energy of the incident light,

and independent of its color. Lebedew already had

the credit of producing the shortest Hertzian waves

on record. His recent demonstration of the pressure

of light has added to his reputation and has also

added another tribute to the beautiful accuracy of

the fundamental views in Maxwell's great book,

which was published as far back as 1873.
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decision will provide for an up-to-date plant that

will be instructive to electrical men as well as in-

teresting to the general public.

An interesting point is raised by a writer in a

German journal, who notes that in measuring the

power supplied to three-phase induction motors, it

is generally assumed that the three phases take

equal currents, which exhibit equal phase differ-

ences. This assumption leads, in the case of meters

intended for three-phase motor circuits, to forms

of construction which are simpler than those used

in connection with unbalanced three-phase circuits.

The author points out that with a mixed lighting

and power load the potential differences across the

three branches of the network are in general un-

equal, and hence the currents taken by the three

circuits of a motor will also be unequal, and will

have phase differences other than 120 degrees. He

calculates the maximum possible error of measure-

ment, with meters of simplified construction based

on the assumption of equality of the three poten-

tial differences (assuming the differences of poten-

tial to he so small that no appreciable change of

apparent impedance results), and finds that this

error expressed as a percentage always exceeds the

percentage difference between the potential differences.

A series of careful measurements is given which

confirms this result, and the author concludes that

the use of approximate methods of power-measure-

ment (based on assumption of equality of potential)

should be abandoned in the case of three-phase

meters.

Although the practical value of this investigation

is not great, perhaps, at the present time—in this

.country, at least, where induction motors are not

usually found on metered circuits—it can readily be

seen that it may become of importance as the cen-

tral-station supply of three-phase current on metered

circuits is increased.

Arranging the details of electric-power plants for

expositions has invariably proved a puzzling task

since the World's Fair at Chicago in 1893, when

electrically transmitted power was first used on a

large scale for exposition work. The authorities of

the St. Louis exhibition are wrestling with the prob-

lem now and are perplexed by the questions in-

volved, such as these: Shall direct or alternating

current be employed? Shall the electric power be

generated on the grounds or transmitted from an

outside source? If the former, where shall the

plant be located? What kind of fuel shall be used?

Shall the plant be purely a service installation or

an exhibit or a combination of both? What poten-

tial or potentials shall be adopted? What will be

the probable requirements of exhibitors and con-

ionaires in the matter of light and power and

what system of charging shall be adopted? What

scheme of service lighting shall be laid out? What

proportion of the load will be for decorative light-

ing and what for the power work of the exposition

itself? Shall all feeders be underground? If al-

tcrnating current is used, what phase and frequency

shall !>•: adopted and how shall transformers be in-

italled? And so on, and so on. The conditions to

be met in the early day:, oi an 1 position, when the

general outlines of power supply must be settled,

ually so indeterminate that the best solution

is extremely difficult to reach. In the case of the

I exposition it is thoughl that about 25,000

horsepower will be needed, but beyond that few

details have been settled, although a general plan

iptcd very soon. Many counselors offer

their advice to the authorities of the exposition! and

the electrical fraternity at large will hope that the

In addressing the stockholders of the British

Westinghouse Electric and Manufacturing company
at the second annual meeting in London on Novem-
ber 25th, Mr. George Westinghouse made some ob-

servations of interest on both sides of the Atlantic.

He said that the British company's profits had been
all that the most sanguine could expect. The speaker
went on to say that he had found his name chiefly

associated in England with the Westinghouse brake,

an invention of 30 years ago. That, however, was
a small affair compared to the business of manu-
facturing electrical machinery and appliances which
had grown up in the United States. Partly owing

1 e spirit of enterprise in younger communities,
and partly to greater freedom from imperial and
municipal interference, the demand for electrical

power began 15 years ago from all parts of the United

States, especially for cheaper, quicker and cleaner

means of communication in big towns and suburbs.

In Great Britain, 10 years later than in America,

people were now getting some idea of what electric

transit meant. The Westinghouse Electric and Man-
ufacturing company of Pittsburg had grown from
small beginnings till it how had works -employing

9,000 men and a capital of over £4,000,000. It was
paying seven per cent, dividends upon both classes

of shares, and had accumulated reserves besides.

Three years ago it found that it had so large and
valuable a business in the British empire that it

decided to transfer the seat of it to England,

and in July, 1899, the American company sold its

British business, including patents and plans, which
had cost a very large sum, for ordinary shares in

the British company, and it could get no return

upon its outlay until the preference shareholders

had received six per cent, on their money.

In America the Westinghouse company had made
gas engines of 650 horsepower, and was making one

of no less than 1,500 horsepower. A demand was
coming in England, too. These considerations had

led the British company to decide to combine the

manufacture of gas engines with that of electrical

machinery, for it was proving more economical to

Convert coal into gas and gas into electricity than to

burn coal under boilers to drive steam engines.

The. orders on hand showed a steady growth from

£279,000 in July, 1899, to £738,000 in July, 1901.

Among the orders one of the more important was
the contract for "electrifying" the Mersey railway.

This, when completed, would be another object les-

son in the North, like the "Tube" in London, as to

the speed and cleanliness of underground lines in

big cities worked by electricity.

The works were rapidly approaching completion,

and when in full operation would be even more ex-

tensive and complete than the Pittsburg works. The
manufacturing methods of the British company would
follow very closely those adopted at Pittsburg. It

was expected that manufacturing operations of the

company at Manchester would begin early in 1902.

In the next 10 years electrical engineering would
witness great developments. If the railway compa-
nies wanted to protect the properties they had built

up they would have to handle their suburban traffic

by electricity, instead of sitting still and seeing com-
peting companies started to cut into them. In Paris

one could even see the outgoing expresses for Bor-

deaux and Madrid taken out of the Quai d'Orsay

station by electric motors. In England one could

see an electric line to Richmond and Kew, and the

effect upon congested population in London and upon

the value of suburban land. The New England and

some other states were already gridironcd with light

electric railways. The question for old-fashioned

steam railways was what to do, and it was a burning

question both in America and Great Britain.

These and other statements of less general interest

were contained in Mr. Westinghousc's speech. The
report and accounts were unanimously adopted. In

seconding a motion to that effect, Mr. Joseph Law-
i' in,, M. P., stated that a large number of young

men from British public schools and universities had

Ueen selected by Mr. Westinghouse and sent to the

Pittsburg works, where they would be trained for

service in England. This fact and the statements

in Mr. Woslinmhoir '
'

' pi-nii throw an interesting

light on the international relations of present-day

electrical manufactures.
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Distribution of Electricity in Cities of
Moderate Size. 1

By William Lispenakd Kouu.

In dealing with tin: question of the distribution of

electricity, it is impossibli to lay down any but very
general principles thai will apply to many actual

cases.' Each individual case will be governed largely

by existing local conditions. Much that would be

desirable ii a plant were being laid out new is found
impracticable when the conditions "i an existing

plant art- taken into account.

Cities naturally divide themselves into groups ac-

cording to population, and for the purpose of this

paper I have considered "cities of moderate size"

as including those having a population of 200,000

or less. A satisfactory solution of the problem of

electrical distribution is manifestly different in cities

oi this class from thai in the large metropolitan

cities.

Indeed, in dealing with the problem in cities of

1 leratc size, a system of distribution that would
he satisfactory lor the smaller cilies of the class

would not meet all the requirements of the larger

cilies. No exact limitation can be placed as to the

point at which the requirements materially change,

as they are largely governed by local conditions

othei than population. It seems to me, however,

that cities having less than about 50,000 inhabitants

make a class by themselves.
In cilies of less than 50,000 inhabitants a very

considerable area has to be lighted, in general ex-

line, nut from two to three miles in all direc-

fions from the central station. In a considerable

portion of the city electricity will be required only
l'ir si reel lighting. Then 50 to 100 miles of street

will have lo be lighted, and arc lighting will gen-
erally be required for this service. It will be nec-

essary to supply electricity for incandescent and arc

lighting and power wherever desired. In general,

In the cities of this class there will be practically

no tendency to put in isolated plants. There will

be found little, if any, objection to overhead wires.

If any wires should be required to be placed under-
ground, it will be only in a very limited section of

the city, and the total amount of electrical energy

supplied from the underground wires would be

small. The commercial lighting and power in a city

of this class would not be concentrated but scat-

lered over several square miles. The demand for

variable-speed motors would be too small to be

taken into account. The total amount of electrical

energy would be too small to warrant the mainte-

nance of more than a single station.

Under all these conditions, it seems to me that

only three-phase alternating current, having a fre-

quency of 00 cycles and under a pressure of about

2,300 volts should be generated.

The street arc lighting should be by constant-

current series enclosed-arc lamps. The distribution

for lighting would in general be single-phase, and
if motors of three horsepower, or under, only were
used, it would be best to operate the motors from
the single-phase lighting system. My own experi-

ence has been that single-phase motors above this

size are not satisfactory as compared with polyphase
motors, and will not meet all the requirements.

Any city central station should be capable of sup-

plying power for any purpose, and should be able

in supply current for electrolytic and storage-bat-

tery work. When the motors required are large,

three-phase motors should be used, and three-phase

rotary converters installed on the customer's prem-
ises should be used for electrolytic purposes.

The city should be divided into sections, and the

different sections supplied from the different phases.

If at any one point in any section large motors or
rniary converters are required, the additional pri-

mary wire would be brought from the nearest point

in the adjoining section. Satisfactory service will

be given with light and motors supplied from the

same circuits.

In sections where there is any concentration of

lighting and power, a 220-volt, three-wire system of

secondary wiring should be used, and be supplied

if the system is small from a single transformer,

or, ii the system is large, from transformers suit-

ably located at several points. I do not think it

would be found desirable in practice to cut out any
of Ihese transformers during the hours of light load.

In the larger of the cities of moderate size a

different set of conditions exist, and the problem
"I electric distribution is very materially modified.

The area lighted is very large, and while commercial
lighting and power is concentrated in sections, light-

ing and power service has to be supplied in prac-

tically all parts of the city. There is a tendency
lor the department stores, office buildings and large

manufacturing industries to put in their own electric

plants, and there is a growing demand fur the wires
in the business section to be put underground.

In cilies of Ibis class there are generally two
sections where the demand for electricity is con
cenlrated—the business section, where arc located

the large stores and office buildings, and the manu-
facturing district. Each of these sections has ils

own characteristics. In the business district the use

of the large motor is largely confined lo elevator
and niher service where the load is exceedingly
variable and intermittent, and al the same lime

the very best lighting service is insisted upon, both
as regards the constancy of the lights and the ab-
solute certainly of the service. As a rule, in tin

1. Road before Ihe American Institute of Electrical Engineers
at New York and Clucae.0 on November aa, 1901.

manufacturing district, the percentage variation in
load on the motor scryi than
in the busini inly variation that scri-
"ii |j .iii,,: the lights occurring when the machi

ted 111 the morning and after the noon hour.
At these times there is practically n

\\ hili the demand that in the business
iid be placed underground must be

In' -I'd, there is practically no demand for it in

manufacturing districts.

The central station should l»' located at a

where coal can be delivered directly from the boat
or railroad, and n sing can be
readily obtained, In nearly all places, this means
that the generating station will be situated a con-
siderable di tance from the business secti

city. The conditions existing in the business section
of a city of this cl gainsl the concentration
of load, the intermittent character of the motor load,
(In necessity and desirability of underground wires,
the existing investment of central d cus-
tomers in direct-currenl apparatus, isolated
and the relatively high price charged at present for

alternating currents and arc lamps, motors, etc.,

make it desirable to supply the business section at
iln present time with direct current.

Considering that it is desirable to supply both
commercial, incandescent and arc lighting and
motors from the same system of wiring, it

besl that the current should be distributed on the
three-wire, 220-volt system. This voltage is pref-

erable to a 440-volt system, as, in my opinion, the

saving in copper required for the distribution, if the
higher voltage is used, is much more than counter-
balanced by the inferiority of the 220-volt arc and
incandescent lamps as compared with the corre-
sponding no-volt lamps.

In general, the situation of the power house most
suitable for the cheap production of electricity will

not be in the business district. The needs of a city

of moderate size would also not justify the opera-
tion of two power houses. The electricity for the

business district should therefore in general be sup-
plied from a rotary-converter sub-station, situated

as near as possible to the center of distribution of
the business district.

The main power house should generate only al-

ternating current. This should have a frequency of

60 cycles, be a three-phase, four-wire system, and
have a pressure of approximately 2,300 volts be-

tween each phase wire and the common wire. The
four-wire, three-phase system is preferred, owing to

Ihe saving of copper over other systems that would
prevent the using of standard 2,300-volt transform-
ers and other standard line materials. Sixty cycles

should be used, as arc-lamp motors, incandescent
lanrps and rotary converters for supplying the 220-

volt direct current, can all be operated satisfactorily

at this frequency, and at no other frequency at

which generators are now made commercially.

The electricity from the power house to the rotary

sub-station should be transmitted on the three three-

phase wires, the common fourth wire being omitied.

Boosters would not be required, and the pressure

in the direct-current side of the rotaries would be

varied by means of the static transformers used in

connection with the rotaries.

The direct-current distribution from the sub-sta-

tion should be underground. Not only is this de-

manded by the public, but, in the business section

of the cities, I believe that, interest or investment

cOst of maintenance taken into account, it is de-

cidedly cheaper as well as much more satisfactory

to maintain an underground than an overhead sys-

tem of distribution.

The feeders should be lead-covered cables drawn
into conduits, as feeders are liable to have for short

periods considerable overloads, and there are no
branches to be tapped off. I believe paper insula-

tion is more satisfactory as well as cheaper for

feeders than rubber.

The distribution boxes should be of the manhole
type, or, better still, of the lamp-post type. The
old style of Edison box blocks traffic too much to

'be installed at the present time.

When frequent services have to be made there

is nothing so satisfactory as the old Edison tubes.

\\ lun ihe services are infrequent the most
factory system is to use lead-covered, rubber-insu-

lated cable drawn in ducts as distributing mains,

carrying a single service into each building, from
,1 small distributing box placed at every other prop

erfy line. Arc lighting, incandescent lighting and
power should be all supplied from the

of distribution.

Outside of the business section the electricity

should be supplied for all purposes on ihe alternat-

ing current system. The current should be

10 the power bouse from various distributing centers

on tile four-wire, thrcc-phasi system, 1 "i these

centers of distribution single phase circuits should

be run for the operation of commercial arc and in-

candescent lighting and small motors. Additional
pli 1 e wires would have lo bi the centers

mi distribution i" manufacturing plants where large

motors were used.

When the lighting is at all concentrated, the light-

ing and motors should be supplied from three-wire,
m ill secondary mains, fed by large transformers,

and il will 1" 1 neutral

wire thoroughly.

The street lighting should be h>

current arc lamp-. In cases il would b

sirablc to supply the current for these from trans

forming devices located at the central power house.

In other cues the transforming d<

advantageou
ing-currcnt distribution num-

ber of

inking the ;.

In order that a system of altcrnating-currc:.
tribution of any size should
necessary that the arrangcmci
be such that current be supj

different prcssur.
by boosting transformers in each feeder circuit, and

ystem of pressure wire-, brought
u the various centers

r by the automatic device of Ml
Emmet.
The successful introduction of lamp

into the fields of incandescent and arc lig

ihe development ol

a marked effect in favor of
tribution of alternating current. On the other hand.
the air is full of rumors of marked improvements in
-i"rage batteries.

Chicago Electrical Association.

The eleventh annual meeting of the Chicago
trical association was held at its rooms in th
nadnock building, Chicago, on the evening oi

6th, with President K. F. Schuchardt in the
chair, the address of the evening was mad
Van Rensselaer Lansingh, his subject being "Recent
Advances in Illumination." He said that met
of illumination had been studied but little, and then
proceeded to speak of the work of
Blondel who had studied the principle oi combining
reflecting and refracting prisms in a glob,, so that
all the rays of a light could be utilized. Several
varieties of shades and globes were shown, some
being adapted for gas lighting and some for arc
and incandescent lamps. Many different typ
Holophanc globes were also exhibited and their
merits pointed out. Comparisons were made be-
tween these globes and the other varieties. An in-
formal discussion was taken part in by nearly all
those who were present.
A business meeting was held after the lecture and

officers were elected to serve for the ensuing
year. The following-named gentlemen were elected:
President, Professor P. B. Woodworth ; vice
dent. C. Wiler; treasurer, H. G. Dimick; secreurv
and librarian, W. B. Hale; auditor, A. M. Blumen-
thal

:
directors, R. F. Schuchardt, J. G. Wrav and

C. II. Roth. After votes of thanks to the retiring
president, Mr. Schuchardt, and the retiring
tary, \\ . J. Warder, Jr., the meeting adjourned

Ihe next meeting of the association will be held
on January 3d, when John D. Nies, instructor in
electrical engineering at the Lewis Institute. Chi-
cago, will read a paper on "Proposed New Rating
of Incandescent Lamps."

American Society of Mechanical Engin-
eers.

The annual meeting of the American Society of
Mechanical Engineers was held at the society "s house
111 New York city on December 3 J. 4th, 5th and
bth. The convention was presided over by President
Samuel T. Wellman, whose address w:

as entitled
"Early History of Open-hearth Steel Manufacture
m the United States." The present membership of
the association was shown 10 be 2.329, exchis
00 life members. The meetings were largely ai-

! and several interesting papers were read and
discussed. On December 5th a monument ra

by the society to the memory of Robert Fulton, the
inventor of the steamboat, was unveiled in Trinity
churchyard, with appropriate memorit
Before the services Rear-admiral Melville and Dr.
Robert 11. Thurston of Cornell I aivi - .

orations, eulogistic of Fulton. 1 :•..
f offi-

cers resulted as follows: President, Edwin Re.
of Milwaukee: vice-presidents. Wilfred Lei'.

Philadelphia, Professor M. E
Mich., and M. 1

treasurer, WiHiani 11. Wiley of .\

tary, I
I

'. R. Mutton of New York
next meeting of the association will he held
spring in li.

Northwestern Elevated Express Trains
Delayed by Short-circuit.

The cxprcs the N
.laved for over .01 h

the morning of December 6th. There "
on .01 cxpr circuit, and the .

breaker at ihe power houst ;" A
Igh examination

ing able to

then the cil .; was thrown i-

the trouble having disappeared, in the 11:,

service was resumed. Il is til ig

chievoi I thrown a
-

short-circuiti _

with the structure. Th
but the trouble has .

catcd.
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DEVELOPMENT OF THE TELEPHONE FIELD.
Ohio Telephone Notes.

The hearing of the city of Cincinnati against the

Fitzsimmons Telephone company has been set for
an early date, but whether it will be settled soon is

rather hard to tell. Philip Fitzsimmons transferred
a franchise for a telephone system in the city to the
company some time ago, and it is claimed that it

bad expired at the time because he had not built

the plant in the time the city claims he should have
done. Now the officials are a little suspicious that
another company is attempting to secure the fran-

chise, and under the advice of the attorneys of the
City and Suburban Telephone and Telegraph asso-
ciation they are trying to arrive at a conclusion in

the matter. It may be that the Independent move-
ment in Cincinnati rests largely upon the result,

out those directly interested deny that this is true.

The City and Suburban Telephone and Telegraph
association of Cincinnati has declared the usual
quarterly dividend of 1% per cent., payable January
2d. A resolution was also passed to present each
of the male employes of the company with a Christ-

mas turkey and the lady employes a dividend of six

per cent, on their wrages as a holiday present.

The Lawrence Telephone company of Ironton has
tiled notice with the secretary of state of an increase
of capital stock from $24,000 to $50,000.

The Toledo Home Telephone company is prepar-

ing to give a rural service in Lucas County at regu-
lar city rates. The circuits will be full metallic, and
the system will be equal to that used in Toledo. It

is expected that the plant will be in operation early

in the year.

The rear end of the telephone building at Loudon-
ville collapsed a few days ago while workmen were
tightening the cable which is attached to it.

Thomas Newman, formerly with the Central Union
Telephone company at Gallipolis, has been made lo-

cal manager of the United States Telephone com-
pany for several counties in Southern Ohio and
two counties in Kentucky, which are reached by these

lines. The company now has its line between
Portsmouth and Gallipolis in working order, which
gives Columbus and Northern Ohio points connec-
tion with all points along the river from Ports-
mouth to Pomeroy and other places in that vicinity.

The lines also reach Huntington, W. Va., and Ash-
land and other towns in Kentucky.

F. B. Sherwood has resigned as manager of the

Central Union Telephone company's office at Galli-

polis, and will go to St. Louis, where he has ac-

cepted a position.

The Citizens' Telephone company of Columbus
has reached the limit of its capacity, and the switch-

board will either have to be greatly enlarged or a

sub-station put in. The management has not de-

cided what will be done in this matter yet. Mr.
Beam said a few days ago that it would not have
been too much if a switchboard with 12,000 capacity

had been installed in the first place. He is sur-
prised at the phenomenal growth the business has
had.
Word from Tiffin has been received to the effect

that the Central Union Telephone company has
raised its rates from 50 cents per month to $1.

Formerly the rate wras $2, but when the Home Tele-
phone company built its plant the cut was made.
The Home company has maintained a dollar rate

from the beginning, and has an excellent exchange.
The Norwalk and Huron County Telephone com-

pany has brought injunction proceedings in the Hu-
ron County Common Pleas Court to prevent the Lake
Shore Electric Railway company from placing high-
tension wires too near the telephone wires in Nor-
walk. The telephone company asks that wires carrying
=0 volts shall not be placed nearer than five feet;

tnose carrying 50 to 100 volts not nearer than 10
feet, and those carrying over 100 volts not closer

than 20 feet.

Superintendent Andrus of the Columbus fire and
police telephone system, in his last report, states

that the entire system has been almost wholly re-

modeled within the last eight months.
The Kenton Construction company. Kenton, is

preparing to begin the construction of a telephone
exchange at Orange, Texas. When this is com-
pleted several other exchanges will be built. The
company now has a capital stock of $50,000.
The City and Suburban Telegraph and Telephoni

incinnati will build a branch ex-

change in .' ncinnati, i"v the
better accommodation of the people of that place.

O. M. C.

Telephone News from the Northwest.
The telephone exchange at Yankton, S. D., "f

Telephone Exchange company
lo . of

o.

The Duluth Telephone company prop., •

toll line from Two Harbor- lo Grand M
Minn„ along the Superior, a

5

The mpany
unty, Minn.,

;

g i Mi thai prop

I

of poles set. Then a force of citizens proceeded to
dig up the poles and fill the holes, and further, work
has been forbidden by the village authorities.
Will Siegfried proposes to install a local exchange

for Sanborn, N. D.
The Stevens County Telephone company is in-

stalling an exchange at Chokio, Minn.
The telephone exchange at Bricelyn, Minn., has

been completed and put in operation.
The Rapid Transit Telephone and Telegraph com-

pany hopes to have its long-distance lines extend-
ing from the Twin Cities to Winona and La Crosse
and also to Duluth and Superior, completed bv Feb-
ruary 1st. Work is being pushed as rapidly "as the
delayed materials will permit.
The Wisconsin Telephone company is installing

an exchange for Mayville, Wis., and will furnish
day and night service.

The Minnesota Rural Telephone company will
establish a local exchange for Milaca, Minn.
A mutual telephone line is to be constructed be-

tween Massena and Cumberland, Iowa.
A reduction in rates by the Iowa Telephone com-

pany has been made at Sioux City, Iowa, and a con-
siderable increase of business has been realized.
The employes of the Iowa Telephone company at

Dubuque, Iowa, have been given a raise of wages
amounting to $10 per month.

It is probable that the different applicants for
a telephone franchise at Davenport, Iowa, will have
to have their requests passed upon by the voters, as
well as the City Council.
The Standard Telephone company of Dubuque,

Iowa, has abolished the franking privilege over its

toll lines, and has made a rule requiring farmers
when away from their home to pay the regular toll

rate.

The Morning Sun (Iowa) Telephone company
has filed articles of incorporation, with $10,000 cap-
ital stock.

A rural telephone line is projected from Mitchell-
ville, Iowa, to farmers north of the town. R.

Indiana Telephone Items.

Two new telephone companies were incorporated
during the week. The Mooreland Rural Telephone
company of Mooreland, Henry County, was char-
tered with a capital of $1,500, and its board of di-

rectors is headed by W. E. Moore. The other was
the Halleck Telephone company of Rensselaer. Its

capital is $10,000, and the list of incorporators is

headed by Charles Halleck. The company proposes
to construct and operate telephone lines in the coun-
ties of Jasper, Newton, Benton, White, Tippecanoe,
Warren, Carroll, Cass, Pulaski, Starke, Fulton, Mar-
shall, St. Joseph, Laporte, Porter and Lake. It is

understood that "the company will buy up or other-
wise consolidate a number of smaller plants with its

projected system.
The Independent Long-distance Telephone and

Telegraph company of Delaware, capital $200,000,
complied with the foreign incorporation law on Fri-
day by filing articles of incorporation with the sec-
retary of state. Its Indiana investments are placed
at $25,000, and Charles D. Knoefel of New Albany
was named as resident agent.

The New Long-distance Telephone company of

Indiana, which has been planning to parallel the
Central Union lines from 1 erre Haute to Indianap-
olis, has reached Brazil with its poles, and the com-
pany managers assert that the wires will be strung
and the exchange will be in operation between Brazil
and Terre Haute within 10 days. Then the work
will be carried on to Indianapolis as rapidly as the
force can construct the line. This company will co-

operate with the newly organized Brazil Telephone
company, which was recently granted a local fran-
chise by the Brazil council. Until the present time
the Central Union has enjoyed an undisputed monop-
oly of the telephone business at Brazil. The new
company proposes to erect a rural exchange, to
touch all the important towns in the county.
Word comes from Rochester that the growth of

the Independent telephone industry is very notice-
able in that section of the state. Logansport, Peru
and South Bend are being equipped with the new In-
dependent systems, and a franchise has just been
granted to a Fort Wayne syndicate to put in an
Independent system at Hammond. These, when
completed, will give Independent telephone service
lo every town in the northern part of the slate.

Scores "i little towns, like Akron, containing several
hundred inhabitants, are pulling in plants, and the
farmers in surrounding territory are being con-
nected with town and toll-line service on parly lines.

\i Silver Lake and Barm automatic switchboards
are being put in, whereby the subscribers will do
their own switching, Between the larger exchanges
lull-metallic copper toll lines are being constructed,
and branch line, of iron wile are fasl being built.

F.

with the Alabama, Mississippi and Tennessee Tele-
phone company on the west, the Amory and Tupelo
telephone company from the southeast, the Oko-
lona and Tupelo Telephone company from the
south and the Amory and Tupelo Telephone com-
pany from the east. This line makes connections
with five toll lines from various directions.

I he Amory and Tupelo Telephone company has
ordered a toll-line switchbpard for connecting the
several toll lines entering Tupelo.
The Memphis Telephone company (Independent)

is rapidly building its Memphis exchange, and it

expects to begin service on January 1, 1902. This
exchange bids fair to be a formidable opponent of
the Cumberland (Bell) Telephone and Telegraph
company. The new company has reduced the rent-
als on telephone, and is meeting with great success.
'The company has recently bought the exchanges at
Boliver, Tenn.. and Whites, Tenn., and it is now
building toll lines to connect these exchanges with
its Memphis exchange. As soon as the company
gets its Memphis exchange in operation it will build
toll lines radiating in every direction from it and
connecting the small surrounding towns.
The Alabama, Mississippi and Tennessee Tele-

phonecompany has recently extended a line to Cherry
Creek, Miss., and established a pay station there.

C. W. B.

Michigan Telephone Company In-
creases Rates.

At Grand Rapids, Mich., the Michigan (Bell)
Telephone company has notified its subscribers
whose contracts expire January 1, 1902, that its rates
after that date will be advanced just 50 per cent.
That is, those who have paid at the rate of $1 per
month for telephones and not availed themselves of
a long contract will, after January 1st, be compelled
to pay $1.50 per month, or drop out. The raise on
office telephones is not so great. The company has
charged $24 per year for office instruments, and will
now charge $30 per year. These rates are very
nearly the same as the Citizens' (Independent) tele-
phone company's rates in Grand Rapids, the only
difference being in residence telephones, for which
the Citizens' company charges $20 per year. The
Michigan company has similarly raised its rates" in

Detroit.

Chicago Telephone Company Increases
Its Stock.

D.rectors of the Chicago Telephone company have
voted to increase the capital stock from $9,000,000
to $12,000,000 to meet the cost of expenditures on
the plant and business during 1902. The new issue
of stock will be offered to stockholders at par in
the proportion of one new share for each three of
old. The development of the party-line and the
nickel-in-the-slot telephones during the last three
months is said to have encouraged larger efforts, and
the bulk of the money will, it is said, be used in

perfecting and extending this service. The com-
pany's plans also include the establishment of addi-
tional exchanges and branch exchanges. It is said
that nearly 40,000 telephones are now connected
with the company's exchanges.

Independent Telephone Growth in Tex-
as.

The Independent telephone movement in Texas
is said to be experiencing a wonderful growth.
During the II months of the present year ended on
November 30th, there were filed in the secretary of
state's office at Austin the charters of 32 Independ-
ent telephone companies. The capital stocks of these
companies aggregated $1,972,850. The total amount
w.Il undoubtedly reach $2,000,000 by the close of
the present month. In addition lo these companies,
ihe charter of the Lone Star Telephone company,
an Independent concern, with its principal office at

San Antonio, and having a capital stock of $500,000,

was filed the latter part of last year.

Bell Telephone Output.
The American Telephone and Telegraph company

reports its gross output of instruments for the
month ended on November 20th as being S8.497,

returned 27,510, and net output of 60,987, as against
a net output of 15,796 for the corresponding period
of 1900. From December 21, 1900, to November
20, 1901, the gross output was 867,323 instruments,
returned 352,173, leaving a net output of 515,150, as

c pircd with a net output of 319,460 for the cor-
responding period of the preceding year. On No-
vember 20th the total outstanding was 2,467,966.

Southern Telephone Notes.
'The Independent telephone movement in 1 Ik-

Sou t h i advancing rapidly into new territory and
many improvements have been made in the lines and
exchanges. The Boonvillc Telephone company

1 Independent) hai iusi completed a toll line from
nith. via Baldwyn, Gunlown and

Snltello to Tupelo, Mi ,, ih along the Mobili
and Ohio railroad, making connection al Tupelo

NEW COMPANIES.
William Kilgore and others have incorporated the

Jasper County Mutual Telephone company al New-
ii-ii, 111., with a capital stock of $5,000.

I In Farmers' Mutual Telephone company of

Coles County lias been incorporated at Malloon,
111., with a capital slock of $10,000 by J. F. Miller

and others.

I-. H. Lovell has secured a franchise lo operate
a telephone plant .in Ihe town of Carrollton, Mo.
II ays thai he has contracts lo serve 200 sub-

- 11I. 11 , and In- wishes to pul himself in communi-
cation with manufacturers of telephone apparatus.
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GENERAL TELEPHONE NEWS.
The Southern New England Telephone com]

is preparing to erect an exchange building at An-
sonia, Conn.

A telephone line lias been established between

Frankfort-on-the-Main and Munich, Germany, and

a liberal patronage is reported.

The plant and franchise of the Home Telephone

company (Independent,) of Trenton, N. J., which

furnished local service at considerably lower rates

than those charged by the Bell company, have been

sulci at auction under foreclosure for $20,000.

The French minister of posts kind telegraphs,

\l Millerand, has made announcement of a general

reduction in the price of telephone service through-

out France. In Paris the rales arc reduced from

$80 to $60 per year, dating from January.

Opposition is growing among the business men
of London regarding the high telephone rates which

the postal authorities propose to charge. The as-

ertion made by Lord Londonderry that the new
service warranted the additional charges, does not

tltogether satisfy the complaining business men.

two linemen from Detroit were recently con-

victed for stealing copper wire and putting tele-

phones out of service at Ann Arbor, Mich. The

men sold the wire to a junk dealer for $1.05, and

upon being tried for the crime, they pleaded guilty

and were sentenced each to a year's imprisonment.

In the case of the Cumberland Telephone and

Telegraph company against the Home Telephone

company, the United States Circuit Court of Appeals

has uecided that the Cumberland company did not

have exclusive privileges on the streets of Louisville,

Ky. This opinion reverses the decision rendered by

Judge Evans recently.

It is now stated that the plan of reorganization

of the Erie Telephone and Telegraph company con-

templates an assessment of $25 on each share of

Stock, the payment of the loan of $9,000,000 to the

Old Colony Trust company that expires on January

10th, and the raising of $12,000,000 for working

capital. A new proprietary company may be formed.

The Pacific States Telephone company of Spo-

kane, Wash., has purchased the lot adjoining its

present building, and will immediately begin the

construction of a duplicate building. The company
says that the duplicating of its building will give

ample room for the accommodation of 10,000 sub-

scribers. An entire new switchboard will be erected.

The Madison-Clark Telephone company of Lon-

don, Ohio, will, on January 1st, fit up rooms in

the Dungan building to be used as the main business

office. It has been found necessary to use the pres-

ent quarters entirely for operating purposes on ac-

count of the company's rapidly increasing business.

W. M Jones is president, and F. W. Peirce is man-
ager of the company.

At Wingate, Ind., recently the usefulness of the

farmers' telephone was well illustrated. A fire started

in the dwelling of a farmer, who immediately tele-

phoned to his neighbors for help, and within a few
moments they began to arrive. A bucket brigade

was formed and the fire extinguished with about $200

damages. It is admitted that without the telephone

alarm the dwelling would have been a total loss.

MANUFACTURERS AND DEALERS.
The Electric Appliance company of Chicago is

calling attention to its special five-magnet generator

type. No. 36 telephone, for heavily loaded or poorly

constructed farmers' lines. The company claims

that these instruments will ring through anything.

The first papers for incorporating the Automatic
Fleet ric company of Chicago, with a capitalization

of $2,000,000, have been filed in Springfield. 111.

This company has secured the manufacturing rights

for the United States of the Strowgcr automatic

telephone system, together with the manufacturing
plant in Chicago. It is said that the interests back

of the company are the same people who control

the Illinois Telephone and Telegraph company,
which is preparing to compete with the Chicago
telephone company. The incorporators of the new
company are Edwin W. Gearhart, James C. Law
and Albert G. Wheeler, Jr., representing Clarence

I). Simpson. Thomas II Watkins of Scranton, Pa..

Charles B. Eddy of New Mexico and J. B. Russell

& Co., bankers, of Scranton, New York and Chi-

cago.

The International ["elephone Manufacturing com-
pany has secured large quarters in the new B. F.

Sturtevant company building at Harrison and Clin-

ton streets. Chicago, and is occupying the third,

fourth and fifth floors. The building is said to be
one of the best and lightest manufacturing buildings

111 Chicago. It is equipped with electric power,
Sturtevant heating system, and is supplied with all

possible fire protection. It is said the International

company is filling up one of the lines! and must

complete telephone-manufacturing plants in the

field. The president of the International company
is Henry ShalYr, well known i" telephone men
from his long connection with the Stromberg-Carl-
son Telephone Manufacturing company. Mr Shafer
!has 'also resigned hlis position as secretary and
treasurer of the Continental Telephone Construc-

tion company of Chicago, to give his entire atten-

tion to the new International company.

250-500 Volt Three-wire Distribution

for Lighting and Power.'

I:, I'im.ii-i'o 'I'm

In the I nicnts have
been made in the manufacture and selection

candescent lamps. The arc-lamp practice ha
dcrgone a radical change. The wiring and
ances connected with electric installation

buildings and other places have been brought up
to a high standard of good workmanship and
insulation. These, and other r 1 .

• t less important

impro' the use of com-
mercial voltages considerably higher than were

1 the earl; try of

electric lighting and power distribution.

In c: lopi d systi m of low-tension
current di tribution it would
to consider at this date the proposition of changing
the voltage of the existing systems, but on
installations and in places where changes of sy

of distribution are contemplated it is

convenient to adopt the three-wire 500-v*>li

which has met with great favor abroad and
cially ill England, and which is gradually being
introduced ill this country. In its favor arc the
following points:

The system has all the advantages of the

nal low-tension Edison three-wire system, and it has
greater capabilities of expansion in lightly loaded
or scattered territories, as is often the case in small

cities or in large factories and other places. The
system is economical to operate, it is economical as

to distribution within a wide radius, it is flexible

and easy of control, simple of operation, and free

from such troubles as capacity and inductive effects

which appear on alternating-current transitu

lines and translating devices; it can be applied di-

rectly to a greater variety of services than any other

lamp is about 10 per cent

andle,
and have thi

volt lamp.
In large cities supplied bj

c immon practice :

candle; in all other

ordinarily used, and thi

i. quite common. In the latter <

3.5-watt-per-cand!' 2-

itcrially overtax tl

ny, and, therefore

volt three-wire system would not be a-

n that account.

volt, three-wire system
necting two ordinary enclosed-arc lamp
in the same manner that thi

mid are still, in many places, connected on the 110-

tely, however, several typi

arc lamps have been used with entire su

The single arc ha

hut it has proved a failure for genera'.

count of the objectionable blue light it gives. Such
lamps are, however, used for street lighting in a

few places.

The review of the difficulties to be overcome
that they arc not very' serious, especially for new
installations and where changes of distribution are

contemplated.
In some calculations recently made to show the

economic relations between this system and the ordi-
nary 250-voIt, three-wire system, it was shown that

the savings are very large for lightly loaded di:

In table I. are given the different assumptions made
and steps followed in the calculation, which were as

follows

:
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system, and, finally, it derives from the use of the

-storage battery economical advantages in station

investment and the invaluable commercial superi-

ority of insuring continuity of service.

The generating equipment and the station appa-
ratus for 500-volt systems is just as well dev<

as any other apparatus on the market, and the cost

is well in line with other standard apparatus.

The main unfavorable points of the 500-volt. three-

wire system are (a) the increased tendency to arc.

necessitating the use of wiring and appliances of

high insulation and carefully separated terminals at

the customers' installation, fb) the lower efficiency

of the 250-volt incandescent lamps as compared with

lamps of half that voltage, tci the difficulty of op-

erating 250,-volt arc lamps.

These limitations are gradually becoming less and
h restrictive, as a review of the present conditions

will demonstrate.
A- to the insnlai ion requirements for wiring and

appliances, the new rules of the National Hoard of

writers prescribe the same insulation and

breakdown test for all wires used with voltages

between and 600; all lamp sockets and receptacles

musl be suitable for use on any voltage up to 250

volts, only rosettes, cleats, knife and snap swi

ire required to be special for voltages between
250 ami In general, it may be said that any
modem installation will safely withstand a 500-voll

service, and that the co n requirements >^i

the In sard of tire underwriters are not uncommcr-
cially stringent, tl may, however, be s.iid that not

If the local boards of fire undci

«

adopted the rules of the national

In regai i high voltagi

cent lamps, the difference for the si.md.ud 16-candle-

1. Ke.,.1 before the Atneitcan Institute ol Bti

vlni a New York and Clvcago on November sa, 1901.

The first column gives density of distribution per

of street— i. e., watts maximum load pel

of street.

Column I. e al length of s

by mains per square mile, to which unit are referred

ail following calculations. The j was
made that in American cities there are on the av

25 miles of streets built per square mile of

territory, exclusive of parks and open places. In

the business and crowded sections it was issumed
that practically all the streets are covered by mains.

In less dense districts only a portii s arc

51 1 ci ivered by mains.
mn II. gives the maximum load per square
as obtained from the previous assumpl
lumn 111. shows one la] which

might be representative of common practice for an
!50-volt, three-wire system. 1

to arrive at the length of mail
each feeding point, as shown 111 column

mditions given in columns IV. and V.
lumn VII, A gives maximum

mains.
nil VIII. A giv,

per cent, regular
distributed.

mn IX. A gives the w< .tiireJ

for miins as

In column X. A is given the saving
which would be realized if

system had been 1

wire, for sai

annum on an ass

cables, whi
clinics a rough es of insulation

and lead sill

Should have been about one-third
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In columns VII. B, VIII. B, IX. B, X. B, XI. B
are given on similar lines the calculations of savings
for systems operating motors from the lighting

mains, assuming to maintain the same regulation of
1.6 per cent, for the specified momentary inrush
of current due to motors for each main. This cal-

culation is not accurate, but will not materially off-

set the relative results under discussion.

Column XII. gives an estimate of the territory

which can be economically covered by a low-tension
station, so as to arrive at the savings of station in-

vestment. Only a few years ago, before the in-

troduction of the rotary and inverted-rotary con-
verters and composite direct-current and alternating-

current generators, it would have been impossible
to concentrate in one station the production of cur-

rent for the whole system, and, therefore, to study
the general problem which we have now under dis-

cussion, it would have been necessary to introduce
the consideration of building and operating separate
low-tension generating stations to c6ver a certain

limited territory. This is no longer the case, as only
in comparatively few cases in the lighting situation

will it pay to operate more than one generating sta-

tion, except in the case of very large cities covering
hundreds of square miles of territory, ynder the

present conditions the determination of the number
of distributing sub-stations is only a matter of bal-

ancing the cost of low-tension feeders and other fac-

tors entering the cost of distribution against the extra

cost at a new sub-station and its operation. Under
column XII. is given a rough approximation of the

square miles of territory that could be economically
supplied by low-tension su'b-stations under given
conditions. It will be noticed that with a 500-volt,

three-wire system a sub-station can in each case
supply for the same current density in feeders and
the same regulation a territory four times as large

as with a 250-volt, three-wire system. Under these

conditions, which are approximately the most eco-

nomical, the amount of copper for feeders will be

the same for both systems. There will, therefore,

be no saving of copper for feeders in favor of the
500-volt system. While no feeder saving is effected

by the 500-volt system, a large saving will be made
by the reduction of the number of sub-stations and
their operating expenses, which savings per annum
are estimated as given in columns XIV. and XV.
The following columns (XVI. A) and (XVI. B)

give the sum of all savings, and the last two columns
the same, prorated to each kilowatt-hour delivered

tor specified commercial load factors.

In these calculations we have assumed that the

station machinery would have the same unit cost

per kilowatt capacity in both systems. The total

capacity will be the same in both cases.

We have not taken into account the question of

subway ducts, as we have assumed the cost of dis-

tributing ducts to be independent of the size of

mains. In the case of trunk ducts for feeders, we
have assumed them to require the same number of

duct feet in both cases. This will not be the case in

actual practice, as while with the two systems we
have the same amount of copper to lay in ducts,

still in the case of the 250-volt system this copper can
be better distributed in large cables to fill up the

whole duct capacity, while in the case of the 500-volt

system the copper must be distributed in smaller

cables, which cannot be made to utilize as fully the

capacity of the ducts. This fact would offset some
of the savings for the 500-volt system given in the

table.

In the case of overhead lines, it has already been
noted that the savings for copper would be about
one-third less than given in the table. Furthermore,
in actual practice the size of 500-volt mains would
usually be selected with a more liberal margin than
for the 250-volt mains. Therefore, the savings
given in the table represents the maximum theoret-

ical savings in favor of the 500-volt, three-wire sys-

tem under the specific conditions therein assumed.
These savings are greater in lightly loaded dis-

tricts, where we have already stated that, in general,

..dency lamps are more suitable. Therefore,

if the efficiency and life of 200 to 250-volt lamps
are practically the same as for the low-voltage lamps,
the company can supply the same number of lamps
of the two types per kilowatt capacity of station

machinery and distributing feeders and mains; the

customer will consume the same amount of current
for the same amount of light, and therefore the

savings in favor of the 500-volt, three-wire system
given in the previous table represent actual net sav-
ings to the company. If the system has arc lamps
and motors connected, the saving per kilowatt-hour
delivered for those classes of services will also be

10 the company.
It will be found that in general these conditions

on in the outlying districts of large

and in the majority of small towns. In many
of the think that a 500-volt, three-wire

uld be entirely successful and pri

mical advan further advantage in

these cases is the relative I; in invest-

ment per kilowatt added in favor of the 500-volt

is shown in

table II., obtained from the data of the pn
tabic.

ment in lightly lo; ded di

1 in the hund ;ilowatt

lat the advant;

derablc
cl< rators and

small f; sufficient to war-
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rant the installation of a separate power circuit to
cover such a scattered territory.

Table It.
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5 20,604 3o,go6 7,812 28,416 3IJ.718 86.00 117.00
10 34,7+9 52.123 15,625 50,374 67,748 51.00 68.50
20 92,664 138,996 31.250 123,914 170,246 47.00 64.50
40 104,247 156,370 50,000 154,247 206,378 29.20 39- 20

52,123 104,247 100,000 152,123 204,247 14.40 19.40

In heavier loaded districts the savings are con-
siderably smaller, and represent an insignificant pro-
portion of the total business, as shown in table I.,

comparing the total savings of columns XVI. A
and XVI. B with the total kilowatt-hours sold, as
per column XVII. Besides, in larger systems, it is

important to use the most efficient lamp which can
be commercially operated, and this further consid-
eration excludes the use of high-voltage lamps, in-

dependently of any consideration of the difficulties

and expenses involved in the proposition of read-
justing to the higher voltage the existing station
machinery, storage batteries and switchboard equip-
ments, and also the customers' installations of arc
lamps, motors, and a large proportion of wiring and
appliances.

The 500-volt, three-wire system has found a spe-
cial favor in England, principally on account of the
local practice of not supplying customers with free

renewal of lamps, which has created a condition
where only low-efficiency lamps could be operated
satisfactorily. Few lamps in England, only three
or four years ago, had a higher efficiency than four
watts per candlepower. Most lamps in use were old
lamps of an efficiency of five, six or seven watts per
candle, and in many cases companies started off with
free new 250-volt lamps at four watts per candle,

giving a positive saving. The 500-volt system has
been adopted in several places in this country, among
which the most prominent instance is the system of

the Narragansett Electric Light company of Provi-
dence, R. I., operating a 470-volt. three-wire system.

The experience of this company has unquestionably
proved the practicability of the 500-volt, three-wire
system' in small cities and towns under conditions

existing in America.

Electric Lighting in Canada.

George Johnson of Ottawa, Ont., the Dominion
statistician, has given out some interesting informa-

tion in regard to the use of electricity in Canada,

particularly in respeot to electric lighting. Mr.

Johnson says that the number of companies in the

Dominion doing an electric-lighting business has in-

creased from 259 in 1898, to 306 in 1901. The arc

lights in use increased from 10,389 to 12,800, and

the incandescent lamps from 463,615 to 815,676.

These arc and incandescent lights do not include

those used and operated by private firms and com-
panies throughout the Dominion who have private

electrical plants. By reckoning each arc lamp equal

to 10 incandescents, the use of electricity as a light

giver has developed from 567,505 incandescent units

in 1898, to 943,676 in 1901. This is an increase of

376,171 lamps, or over 66 per cent. The increase of

1901 over 1900 was 144,556 lamps.

Of the 306 operating companies, Ontario has 196,

or 64 per cent; Quebec has 50; Nova Scotia 21;

British Columbia, 11; New Brunswick, 11; Mani-

toba, six ; Northwest Territories, five, and Prince

Edward Island, three. With respect to the number
of lamps in use, the province of Ontario has 6,830

arc and 384,496 incandescent, or about 48 per cent,

of the total for the Dominion. Ontario cities, towns
and villages have availed themselves of electric light-

ing to a large extent. There are 78 of them which

have either municipal plants or are supplied by com-
panies; some of these towns have more than one

electric plant. The city of Toronto has 1,450 arc

and 80,000 incandescent lamps, Ottawa 585 arcs and

80,000 incandescents, and Hamilton 560 arcs and 21,-

295 incandescents.

The province of Quebec has 4,118 arc lamps and

270,120 incandescents. The city of Montreal has

of these 2,648 arcs and 108,210 incandescents. In

all, there are 42 cities, towns and villages in Quebec
province which have plants for the production of

electric light; 22 of them are in the eastern town-

ships, Montreal having about 43 per cent, of the

number of lamps in the province. Quebec
city has 600 arcs and 43,000 incandescents.

ill the other provinces, Nova Scotia's total equip-

ment of 465 arc and 49,041 incandescents, is dis-

tributed 20 '.owns, and is furnished by 21

companii Brunswick's total equipment ofopi

and 18,131 in< andc iccnts 1 >li tributcd am
and towns, and 1 furnished by 1 1 compa
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nies Prince Edward Island has three companies
supplying 92 arcs and 9,525 incandescents. The
province of Manitoba has six towns provided with
electric light, and its equipment is 22 arcs and 19-
250 incandescents. The Northwest Territories pos-
sess five equipments, with 31 arcs and 5,875 incan-
descents, divided among six towns. British Colum-
bia distributes its electric lighting among a dozen
towns, and has a total of 14 plants, with 643 arc
and 63.763 incandescent lamps.

Electrical Equipment for New Battle-
ships.

Washington, D. C, December 5—An act of Con-
gress making appropriations for the naval service
for the fiscal year ending June 30, 1902, authorized
the secretary of the navy to prepare plans and speci-
fications of two seagoing battleships and two ar-
mored cruisers, and to submit to Congress a general
description of such ships. In compliance with this
requirement of law the secretary has submitted a
report, prepared under his direction by the board
of construction of the Navy Department. This re-
port is of interest to the electrical fraternity for
the reason that it gives a description, of the elec-
trical equipment of the ships in question. On each
of the battleships the electric generating plant will
consist of a suitable number of units, not less than
eight nor more than 12, having a combined total
output of 800 kilowatts, each unit to consist of an
engine and dynamo on a common bedplate. The
means of interior communication include all the
usual appliances, such as engine-room telegraphs,
telephones, electric bells, gongs, etc. Each°vessel
will be lighted throughout by electricity, will have
the usual electric signaling apparatus, and will carry
six searchlights. Allturret guns will be supplied
with electric-power vertical hoists.

In each of the two armored cruisers the electric
generating plant will consist of eight units, each
composed of an engine and dynamo mounted on a
common bedplate. Four units will have a capacity
of 100 kilowatts each, and four of 50 kilowatts,
making the total output 600 kilowatts. The follow-
ing auxiliaries will be operated by electric power,
viz., turret-turning gear, all ammunition hoists, ram-
mers and elevating gear for 10-inch guns, all blow-
ers for hull ventilation, boat cranes, deck winches,
laundry machinery, and tools in workshop. The
miscellaneous electric fittings on the cruisers will be
practically the same as those on the battleships, and
each will likewise carry six searchlights. T.

Copper Situation.

The drop in copper stocks has continued during
the last few days, nearly all stocks suffering alike.
Amalgamated stock dropped down to 64%. but rose
again to 70. The market has been filled with sensa-
tional reports of enormous sales and heavy cuts in
the price of copper, but it is evident that no material
reduction in price has yet been made. In connec-
tion with the copper situation D. Houston & Co.
of New York city say: "There has been a very
large business done in copper on the basis of recent
market quotations, with deliveries up to next April,
and said to aggregate 85,000,000 to 100,000,000
pounds, but the understanding is that the contracts
include certain conditions which may be considered
equivalent to a guarantee. These recent important
sales consequently have taken a very large quantity
of copper off the market. Consumption of copper
in the United States this year has been on a great
scale, and there has been a fast-moving current of
copper going regularly into the home channels of
distribution. The great brass and copper mills of
the country have been absorbing millions of pounds
of the metal in the aggregate each week in the
course of legitimate business. Consumers lately
have been compelled to run their works at the maxi-
mum capacity, owing to the multiplicity of orders.
The home consumption has been at a higher level
this year than when copper sold much below present
prices, and an increasing American demand for arti-
cles of copper and brass manufacture is demon-
strated. It is worthy of note that the copper con-
sumers of the world have been operating their es-
tablishments on small stocks of copper, and that
trade requirements must naturally be in heavy vol-
ume between now and spring. The projected new
Pacific cable, having a total length of between 7,000
and 8,000 miles, will take considerable copper, and
new electrical projects on both sides of the Atlantic
will also create further demand for copper."

Tin: Copper Range Consolidated company was in-

corporated at Trenton, N. J., on December 2d, witli

a capital stock of $28,500,000. The company is

formed to mine and smelt and deal in copper and
other ores, and its incorporators arc John Gordon,
Herbert I. Foster, O. A. Cliilds, Paul 'I'. Draper,
Michael L. Sabey, all of Boston; Augustus S.

Meeker, Louis li. Daily, K. K. McLaren, Clifford
VV. Perkins, all of Jersey City.

The Montreal and Boston Copper company is

another company recently incorporated. It owns
extensive copper properly in Canada and is capital-
ized at $3,000,000, De Lancey Nicoll, W. N. Coler,
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Jr., '. Crcighton Webb and J. Wesley Alii on an
among the directors.

Bayley High-speed Vertical Engine.

The criKiiiL- shown in the accompanying picture of
a generating unit illustrates m vertical type of high
peed engine, built by the William Bayley S Son
company of Milwaukee, Wis., builder of high-grade
automatic engines, vertical and horizontal. This
engine is self-contained, and has been designed par-

ticularly for electric-lighting and power purposes. It

is imple and compact, of great strength and dura-
bility, and is capable <>f developing the maximum
horsepower and maintaining the speed without heat-

ing or strain t > any of the parts. lis efficiency and
compactness' have not been sacrificed in developing
the maximum horsepower with the minimum floor

jpace, which mikes it desirable for marine or iso-

BAVLEY HIGH-SPEED VERTICAL ENGINE.

lated plants in capacity from i% kilowatts to 25
kilowatts.

The frame of the engine is of cast iron, well pro-
portioned for strength, with the metal distributed
where most needed. The end of the frame and
crosshead guides being machined at one setting
insures perfect alignment of the cylinder and guides.
The frame is supported upon a heavy sub-base
which is strongly ribbed inside and so constructed
as to form a large reservoir for the waste oil and
water to drain into. The valve is of the box type
with a balance plate on the back, relieving the valve

I 80 per cent, of the pressure. It is self-adjusting
and is also collapsable and acts as a relief valve
if water enters the cylinder.

The governor is composed of two distinct ele-

ments—the valve-driving and the governing mech-
anisms. The valve-driving eccentric, from which
the valve travel is made to correspond in extent
and relationship with the motion of the crank, is

mounted upon the shaft in such a way that a range
of cut-off from three-quarters stroke as the latest

to zero cut-off as the earliest may be established.

The governing mechanism controls the point of cut-

off by resetting the valve-driving mechanism, which
lias resident stability sufficient to perform the valve-

driving work with absolute certainty and truth of
motion. The construction is such that the speed
can be readily adjusted to a specified number of
revolutions by adding or removing a few ounces
of weight to or from the governor weights, preserv-
ing the same character of regulation.

The crank shaft is forged steel of one piece and
the crank pin and bearings are of liberal proportions
accurately finished and counterbalanced with cast-

iron disks. Provision is made for oiling all the

working parts by sight-feed oil cups or multiplc-

oiler systems, thus rendering the engine especially

adapted to long continuous work.

Every engine is carefully listed under steam at

the factory to get the proper regulation, speed and
adjustments of all the working parts. The company
Slates thai no engine is allowed 10 leave the n-sling

floor until the lest is satisfactory under every con-

dition of load. 'Flic vertical engines are buill in

sizes from two horsepower lo 50 horsepower, and
the horizontal types from 25 horsepower to T40

horsepower.

Burlington's Electric Road in South Da-
kota.

Plans are being drawn for installing an electric-

railway system on the narrow-gauge, four-mile rail-

road of the Chicago, Burlington and Quincy Railroad
company, between Deadwood, S. D.. and Lead. B.

.1. Arnold of Chicago is the consulting engineer
for the work. The found. il ion has already been laid

f<ir the power house of the line at Deadwood. and
the equipment for (be power house and rolling stock

has been selected.

General Electric Fuse-plug Cabinet
Panels.

In all modern buildings the electric-wiring

Moiling panel, at the various cell-

i distribution. 'I he tj pi

the Edi ery widely adopted
i'ii use iii the wiring of buildings, and it ha
a natural that a line ol

should be brought out embodying the same idea

in con lion v.iili lb.' in. 1 chi that con-
en' a pal cin 'ills at any center

of distribution. Following ibis idea the General
trie company of I N. Y.. has dc-

vclopcd .1 line of panels providing for almost all

installations. I he general designs of these are in-

dicated by Fig. 1 of the accompanying illuslral

Tlir entire lim has been approved by the board of

underwriters.
\, in 1 the inosi important feature

in connection with thi >c panels is the 11 - of the

Edison fuse plug, Fig. 2, which permits a com-

FIG. I. GENERAL ELECTRIC FUSE-PLUG
CABINET PANEL.

pact arrangement of the greatest convenience. These
plugs are easily connected by any one without dan-
ger and the operation, as is well known, does not
necessitate the use of any tools whatever. Repeated
tests show that these fuse plugs will safely interrupt

short-circuits and confine the arc to the interior of

the plug. The plugs are now made for 125 volts

and for 250 volts, and either type is furnished as
required. The various metal parts are designed with
ample cross-section for use with the largest plugs
supplied by this company, the standard capacity

for this work being, however, 15 amperes. The
metal parts arc mounted on a black enameled slate

base, the whole being finished in a manner suitable

for installation in buildings of the finest construc-
tion.

The standard panels, which can, of course, be

FIG. 2. GENERAL ELECTRIC FUSE PLUG.

supplied much more quickly than special panels,
have the following arrangements of circuits: Two-
wire mains with right, left or double branches, two
to 20 circuits, such as illustrated in Fig. 1 ; three-
wire mains, with two-wire right. left or double
branches, two to 20 circuits; three-wire mains, with
three-wire double branches, two to 20 circuits. The
mains arc brought to the bus-bars through cable
terminals or knife-blade switches with cable
ininals. When desired, cabinets for these panels can
be furnished.

Massachusetts Street Railways.
Tlu- Massachusetts raili ad commissioners have

given out a portion of the annual report 1.

from ill-' Massachusetts Electric Companies for the
year ended September 30th. The combined
earnings of the Old Colony and the Boston and
Northern street-railway companies, which arc
trolled by iliis corporation, were $4,630,642, while
the total net receipl iven $1,936,823. 'flu- dividends
for the year amounted 1 1 $813,378 and tin otal sur-
plus for both line- was $438,641. The (lid C
companj capital stock of $5,777,700, with a
funded debl ol $4,671,000, mid the Boston and
Northern has capital of $6,143,000 and .1 funded
ii bl "i $8, 152,000. 01 mpanies rei

the W01 1 nsolidatcd Street Railway companj
showed gross earnings of $1,031,235 and ne
eeipts of $330,174 .111.1 the correspi

the Springfield Streel Railway company were $r : ;.

809 and $226,220. respectively.

CORRESPONDENCE.
New York Notes.

New York, December 7.—Manhattan
reman

1 15 and last Wednesday it

the stock broke ovi-r seven points, telling
from the high In

no rally toward the cl

one-half point above the low figure

During Thui
tatcments that a close alliance i being

been formed between the Manhattan and the
York Central Railroad com;..

bulletin having it that in spile of official deni':

engineering department of the Central
plans for a union station at Motl I

jointly with the Manhal Still

another report was thai

leased by New York Central and guarantcei
per cent, for the first five years and seven y -

thereafter. This cannot be confirmed,
mor had it that the alliance would be made >

tween New York Central and ManhatL
tween New Haven and Manhattan. From a high
authority in the New York Central management it

is learned that there is no foundation for the Wall
street reports that New York Central
Inlying Manhattan railway stock or arc seeking to
obtain a voice in the management of the cl«

railroad system on Manhattan Island.
A plan has been proposed by the Rapid Transit

Commission for the construction ,f the
rapid-transit railroad from the proposed station at

Onc-hundred-and-forty-first street and Lenox av-
enue to the new bridge at One-hundred-and
fifth street, and also the extension of the line to the
river at One-hundrcd-and-fifticth street and

'

avenue, so as to provide a place for ; -1 and
power house, with the necessary storage room.

It is the intention of the officials of the Manhattan
elevated railway to start the two large gen- -

installed in the power house of that company at

Seventy-fourth street and East River about the
middle of December. This means that part of ihc
mechanical power used to operate trains on the
Second avenue division will be discontinued and
electricity will be substituted. This power h<

to contain eight 6,700-horsepowcr generators, built

by the Westinghouse Electric and Manufacturing
company of Pittsburg. These arc believed to be the
largest electrical units of any kind ever built,

A party of officials of the Metropolitan Street Rail-
way company of New Y'ork, including President
Vreeland, made a tour of inspection over the third-
ran line of the New York. New Haven and Hart-
ford railway, between Hartford and Bri-

The trip was said to have no especial significance.

At the annual stockholders' meeting of the Met-
ropolitan Street Railway company on Monday. Pres-
ident H. H. Vreeland stated that the existing con-
tracts for changing the motive power or construc-
tion of new roads, terminated on December 15th.

and from that time until the early spring nothing
will be done in this way as far as the pr

are concerned. In the early spring the con
will begin the changing of motive power
Ninth avenue line, from Fifty-third street dov
the foot of Cortlandt street. At the meeting the

following-named directors were elected for th<

suing year: H. H. Vreeland, P. A. B. Widcncr.
W. L. Elkins, Thomas Dolan, D. B. Hasb-
Charles E. Warren, H. A. Robinson. Oren Rool
and D. C. Moorehead. The last two mentioned
were elected in the places of Thomas F. Ryai
signed, and Harry Payne Whitney, resigned.
A fall of sleet on Tuesday night put the bridge-

trains out of business for a time. The third rail

became coated with ice and the service was
led for half an hour. When it was found im-

possible to operate the electric motors, the cables

were started. In the meantime power was shut
down and the third rails on the two tracks were
cleared of ice. During the half hour that was
pied in doing this work the Fifth avenue and Bath
Beach lines were also tied up.

Work has been
Island railroad tunnel. LicutCJi

Iruff broke tile firs: ground for :'

improvement. It is at Bedford and Atlantic
enues that the first or undcrgroun
tunnel, which begins at Flatbush II ter-

minate and the el'

ard avenue, will begin. It is expi

tire work will be completed by tl

M. I

New England News.
Boston, December 6.—The Main

ners have finished an cxaminat

the rolling stock, etc.,

The
company is in pr.

an electric railway from Rockland
Mass.. via Marshtield and Hanover. Tl

will begin
The Woodbury Mobil

organized tor the pun
autom in several I

ig Hotchkiss and
Soutlibury, which arc now served
The Massachusetts railroad ecu-
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approved an issue of stock by the Middleboro, Ware-
ham and Buzzard's Bay Street Railway company,
amounting to $75,000.

The Edison Electric company of this city will

assume control of the street-railway system of Sa-

vannah, Ga., on January 1st. The company has also

acquired control of the street railways in Houston,
Texas.
A forecast of the annual report of the Boston Ele-

vated Railway company states that the gross earn-

ings are to be 6V2 per cent, larger than those of last

year, or about $10,800,000. In previous years the

increase has been 5V2 per cent. Dividends amounted
to 4% per cent, last year and 5% per cent, this year,

and there is a decided increase in the surplus after all

charges have been met. The gain in gross earnings

indicates an increase of 12,000,000 in the number
of paying passengers, making 213,000.000 for the

year 1901. Some $5,000,000 has been expended on
the elevated road. This, the expenditures of previ-

ous years, and the deposit with the state treasurer,

indicate that the present capital of the company has
been nearly all expended and that the company will

probably soon apply for additional capital.

The Haverhill and Plaistow Street Railway com-
pany has asked the Massachusetts railroad commis-
sioners to approve an issue of original stock amount-
ing to $30,000, the proceeds to be used in building

and equipping the road.

The Conway Electric Street Railway company
proposes to extend its line from Greenfield through
Gill, Bernardston, Northfield and other towns to the

New Hampshire state line..

At an adjourned meeting. December 4th. the

Stockholders of the Edison Electric Illuminating

company voted to increase the company's capital

stock from $7,102,700 to $7,850,400. The stockhold-

ers will undoubtedly take nearly all the new stock

at $200 per share, at the rate of two new for 19

old shares. The money secured by the sale of the

stock will be used for certain debts and for ex-

tensions. The stock is selling on the market at $240
to $250 per share.

The New Hampshire Traction company, composed
of New York and Boston capitalists, has purchased
W. D. Lovell's electric railways in New Hampshire.
W. W. Woodman of Boston is president of the

company. The purchase affects the Exeter, Hamp-
ton and Amesbury railway and its leased lines,

the Dover, Some"rsworth and Rochester, the Haver-
hill. Plaistow and Newton, the Seabrook and
Hampton Beach, the Amesbury and Hampton,
the Haverhill and Plaistow, and the Portsmouth and
Exeter railways.

The New York, New Haven and Hartford Rail-

road company is about to contract for the elec-

trical equipment of its new shops at Readville. Mass.
The electric power will represent the equivalent of

3.600 nominal or 5,000 maximum horsepower. The
shops will contain 4,000 32-candlepower incandescent
and 210 arc lamps.
The United States Circuit Court has heard the

demurrer and is considering a decision in the suit

of the Westinghouse Electric and Manufacturing
company against the Stanley Electric Manufactur-
ing company. The bill was for an order restraining

the defendant's infringement of reissued letters pat-

1 nt Xo. 11.S36 granted to complainant as assignee

of Gaulard & Gibbs. In its demurrer the defendant
attacked the validity of the reissue. B.

Canadian Intelligence.

Toronto, Ont, December 6.—The South Essex
Electric Railway company has disposed of its char-

ter and franchises to the Everett-Moore syndicate.

The company held franchises from Windsor to

Pelee, by way of Amherstburg, Harrow,
Kingsville and Leamington. John A. Auld. W. H.
McEvoy. F. A. Hough and N. A. Coste, pro-

visional directors of the company, were the parties

who interested the Everett-Moore syndicate in elec-

tric roads in Essex County.
The Niagara. St. Catharines and Toronto Railway

company, which recently purchased the Niagara
Falls. Wesley Park and Clifton Tramway company,
is negotiating for the acquisition of the Port Dal-

St. Catharine- and Thorald street railway.

The latter has the reputation of being one of the

oldest electric railways in America, having been
a trolley line for over 15 years. Its

original from Thorald, through Merritton
Catharines, but it was extended to Port

Ualhousic a few months ago. The possession of

this line will give ra. St. Catharines and
il of all the electric railways

running in tl peninsula, with thi

of the Xiag.-ira I
ralls Park and River railway, which

skirts the river from Queen I ippewa. The
latter road is part of the system of the International

r. company of Buffalo.

The general manager [ion of Ihc Ever-

-1 J/indon. Ont.. on December 18th. I

range for a uniform working system over the syn-

dic the be

to mak-
The prin-

ter.

The
'> debentures at lour per cent, for electric

Me in 20 annual ;

: 171.64,

pal and interest. F William
Warnock, town treasurer, may be addri
The Otonabce Power com;.

. Ont.,

has been incorporated, with a share capital of $200,-

000. W. G. Ferguson, Adam Hall and William T.
Hall of Peterboro and others are the incorporators.

Brockville, Ont., proposes to submit a by-law to
raise $50,000 for improving and extending the city

electric-light system.
The Consumers' Electric company of Ottawa has

notified the citizens of Ottawa that by the middle
of December it will be ready to supply them with
6,000 incandescent lights, to begin with. The main
lines are now all up, and the dynamos and other
electrical appliances have arrived. This will give
Ottawa citizens competition in electric lighting.

The Von Echa Electric company, which built

the electric Woodstock-Ingersoll line, has decided
to change the route of its proposed line, and now
desires to build through the towns of Gait, Blair,

Doon and German Mills into Berlin, and thence to
Waterloo. Dr. Ickes, the president, is negotiating
with the council of the town of Berlin for a 50-year
franchise. It is the company's intention to begin
building in the spring between Paris and Brantford.

H.

Ottawa, Ont., December 7.—The survey staff of

the Dominion Coal company of Sydney, C. B., in

the province of Nova Scotia, is now making a sur-
vey of the old Sydney and Louisburg railroad to

the Reserve mines, the intention being to convert
the road into an electric system.

It is announced that E. Spencer Jennison, the Chi-
cago engineer, has at length completed financial

arrangements for developing power in the neigh-
borhood of Port Arthur, Ont., and Fort William,
on which he has been working for several years,
spending already some $70,000. The scheme is a
large one, and involves the diversion of water from
the Kaminisquia River, to a series of reservoirs,

affording a fall of 300 feet, with a development of
40.000 electrical horsepower. The Canadian Pacific

and the Canadian Northern railways will, it is an-
ticipated, take power, while it is probable that many
industries will be attracted by its cheapness. To
carry out the project will require about $1,000,000.

Sir Richard Cartwright, minister of trade and
commerce for Canada, together with Boston, To-
ronto and Kingston capitalists, is asking for an
Ontario charter for a new electric railway to run
from Cornwall to Toronto and from Ottawa to

Brockville. The line will run through all the prin-

cipal cities and towns en route. The company also

asks for power to build branches or extensions from
the main line, not exceeding 30 miles in each case.

A feature of the private legislation in Ontario, of
which notice has been given for the ensuing session

of the provincial Legislature, is the unusual number
of bills affecting electric railways, showing a con-
siderable development in this direction. From the
present indications, there bids fair to be a big boom
in electric-railway construction next year. Already
there have been filed many notices for electrical

concerns, some of the most recent toeing as follows

:

The Rapid Electric Railway company asks for in-

corporation and power to construct and operate a

line between Hamilton and Port Dover, Out., pass-

ing through the towns of Rymal, Glanford. Cale-

donia, Hagersville and Ballsville. The St. Thomas
Street Railway company proposes three extensions,

one southerly to Port Stanley, one easterly to Ayl-
mer, and one northerly to London.
The Sandwich, Windsor and Amhertsburg Rail-

way company wants power to issue bonds or other

securities to the amount of $1,000,000, inclusive of

the bonds now issued, and also wishes authority to

extend its lines southerly to Harrow, and easterly to

Tecumseh. A. V. W.

From the Buckeye State.

Columbus, Ohio, December 7.—The gaps in the

Lake Shore electric line betw'een Cleveland and
Toledo have been closed, and on Saturday the of-

ficers of the road and a few guests made a trip over
the line between the two cities, one of the longest

unbroken trips ever made on an electric car. This
marks the formal opening of the road for through
traffic between the eastern and western part of the

state. It is expected that cars will be run through
to Detroit at an early date now. Henry A. Everett
thinks this can be accomplished early in January
when the opening of the longest electric lme in the
world will be made.
A party of officials made an inspection of the

Toledo and Western line last Friday. The road is

now in operation to Sylvania, and it is being ex-
tended up into Michigan.

It is reported that a party of capitalists have been
in Cincinnati for several days for the purpose of

-•ing an electric-light company. At the pres-

ent time no names can be obtained.
Attorney-general Sheets has filed suit in the

Franklin County courts against the Merchants' Elec-

tric Light and Power company, organized in New
'.hi operating at Coshocton, to collect $30,-

00 penaltic for alleged violation of the foreign-
corporation act.

aid that ;i bill is being prepared to be
brought before the next Legislature that will give
the interurban roads an entrance 10 the larger

.vine], do not have standard-gauge tracl

This applies particularly to Cincinnati. The bill, in

liort, will hi- i" the effect thai interurban roads, in

order to gain admittance and use the tracks already
down, may lay a third rail to accommodate then
cars which ttcr than the tracks in some

of the cities. There are a number of roads built
up to the Cincinnati corporation line that cannot
get into the city, as they are fought both by the
Cincinnati Traction company and many of the city
officials. If this bill is introduced, it will be for
the relief of such situations as this.

Chief Engineer Perkins of the state board of
public works has made an examination of the
plans and the work of the Miami and Erie Trans-
portation company, and declares that all the excite-
ment raised toy the Cincinnati daily press in regard
to its building an electric car line was unnecessary.
He says that the company will abide by its con-
tract to operate canal boats.
The report is current that the Southern Ohio

Traction company will ask the state board of pub-
lic works and the canal commission for the use
of the Miami and Erie canal bank as a means of get-
ting into Cincinnati. This will be done when the
suit pending in regard to the use of the Cincinnati
Northwestern railroad track is settled.
The Erie county commissioners have granted the

Sandusky, Clyde, Tiffin and Southern road a fran-
chise to build a line through the county. It will be
built largely on private right-of-way. J. C. Parker of
Sandusky is president.
The Toledo, Fostoria and Findlay Railway com-

pany has arranged to carry the mails between
Fostoria and Findlay. It is reported that this com-
pany will develop the oil on its right-of-way, there
being every indication that some of the territory
through which it passes is rich in that product.
The directors of the Springfield and Xenia Trac-

tion company have authorized the issue of $500,000 in
bonds. Work on the construction of the road has
been completed, and it is stated that cars will be in
operation within two months.

It is believed that the Northern Ohio Traction
company has purchased the Canton-Massillon road,
although the statement was made public that it was
sold to Philadelphia capitalists. The purchase price
is not known, but is supposed to be between a
million and a quarter and a million and a half. The
supposition is that this is a basis of a cross-state
trolley system. There is also talk that the combina-
tion at Hamilton, mentioned last week, is a plan
of the Mandelbaum people to build a cross-state line

south ot the center of the state. Just what the de-
velopment will be cannot be foretold.

The Cincinnati, Georgetown and Portsmouth Rail-
road company has increased its capital stock from
$400,000 to $1,500,000 and has authorized the issue
of $1,000,000 in five per cent, first-mortgage bonds.
This road is being changed from steam to electric

power.
The Tuscarawas Railroad company and the Tus-

carawas Electric company have consolidated, the
capital stock of the consolidation being $350,000.
The officers of the new company are: President,
F. T. Pomeroy ; vice-president, J. A. Reutherford

;

secretary, J. O. Wilson ; treasurer, Will Akins, New
Philadelphia. The directorate includes the officers

and George W. Bowers, Theo. Wentz and Will
Christy.

The Cincinnati and Columbus Traction company
has been granted a franchise by the council of
Madisonville, near Cincinnati.

It is stated that the Cincinnati and Columbus
Traction company will attempt to make arrange-
ments which will allow it to enter Cincinnati over
the tracks of the Cincinnati, Lebanon and Northern
Railway company which is now operated by the
Pennsylvania Railroad company.
The appeal case of the Cincinnati and Cleveland

Electric Railway company from the decision of the
Circuit Court of Hamilton County may be advanced
soon to the Supreme Court, a motion having been
made to that effect. This case was filed to decide
whether a steam road can change to an electric

power line. The decision will be of great impor-
tance in this state where several valuable improve-
ments depend upon it.

The Ohio and Michigan Air Line Railroad company
of Toledo has been incorporated with a capital stock
of $1,000. S. M. Hildreth, Harrison B. McGraw,
Robert Crosser and others are the incorporators.

The road is to extend from Toledo to Monroe,
Mich., and is supposed to be for the Everett-Moore
syndicate in order to complete its line from Toledo
to Detroit. O. M. C.

Information trom Indiana.

Indianapolis. December 9.—Electric- railroad con-
struction in this stale progressed rapidly during the

favorable weather of last week, and a number of
companies held meetings to arrange for preliminaries
and the beginning of work- on their lines. Articles
of incorporation for the Grecnsburg, Shelbyville and
Batesville Traction company, with a capital of $10,-

000, were filed with the secretary of state. Louis
Zoller heads the board of directors. This new com-
I'.inv proposes to build a line south from Shelbyville
10 Grecnsburg.
The Indiana and Eastern Tracl ion company in-

creased its capital stock to $750,000 during the week.
This company is building an extension from Green-
field to Knightslown, and reports satisfactory prog-
ress.

Regular service was begun on the line of the Fort
Wayne and Southwestern Traction company, toc-

Iwcetl Huntington anil Fort Wayne, last Thursday.
I In- fare is 40 cents one way, while the steam road
charges 75 cents, and the line is being well pat-
ronized. It is expected that the work on the ex-
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tension from Huntington to Marion will be com-
, 11, cd withoul delay.

1 he "Dicers of the Richmond Streel and Intcr-

urban company made the announccmenl this week

that they would build a line next spring from Milton

to Connei sville. This companj now grading a

road from Ccntcrville to Cambridge Citj and Milton.

Xhe promoters "( an electric line between Indi-

anapolis and Lafayette arc meeting with much oppo

sition by Lafayette and Lebanon merchants, who ay

the line will take their trade to Indianapolis. The
1 noters say the farmers arc with them and that

the line will be built next year.

It was announced officially lasl Saturday at

feffersonvillc thai an electric railway between that

city and Indianapolis is no longer a mattej 1 i con-

jecture, but that work will be begun in March by a

large force of men. The plan is to connect at Sey-

mour with the line now running from Franklin to

Indianapolis. Franchises have been obtained in New
Ubany, and every fool of the right of-way Ins been

purchased and deeds secured. New York capitalists

have become interested, and there is no longer any

doubt that the line will be built. The estimated

1 is $-'0,000 a mile. This includes all tracks, cars,

power licuses. pules and wires. Already $500,000

is pledged to build the Hue li is said that the road

will eventually go into Louisville, Ky., connecting

that city with Indianapolis.

A companj composed of North Manchester citi-

zens was granted an electric-railway franchise Sat-

urday afternoon, covering two routes, one from

Wabash north In way of Manchester in the Kosci-

usko County line, an. I another from Wabash south

1,1 the Grant County line. The total length of the

two lines is 26 miles.

The Wayne Works, one of the largest manufac-

turing establishments in Indiana, situated at Rich-

111, mil, is :it present enlarging its plant, and will

adopt electricity exclusively as power. The elec-

trical machinery is now being put 111 place. F.

a franchise for a heating system.

I he St. Paul 1.
I

impany is installing one
of the Lire 1 ics in the world
plan) on Cci in Si Paul. I'

1 the third

largest, 1 liicago and Detroit being the odIj

having larger ban ["hi plant will have 1

ity suffii ii hi i" run the entire city-lighl
1

viral hours, should the entire generating

source be suspended. IM-

PERSONAL.

Northwestern Notations.

Minneapolis, Minn.. December 7.—Surveys arc to

be started soon for the projected electric car line

from Oskaloosa to Tama, Iowa.

Thomas Lowry, the head of the Twin City Rapid

Transit company, has returned to Minneapolis. He
says that a number of changes and improvements
to the system will be made during the coming sea-

son. The Minnetonka line, he says, will not be

built next season.

The Water, Light and Power company of West
Superior, Wis., is arranging for extensive improve-

ments in its light and power service.

The new electric-light plant at Akcley, Minn.,

lias been completed and put in operation.

Engineers who operate trains equipped with elec-

tric headlights into the Twin Cities complain that

the light is so powerful that it obscures and makes
uncertain the switch lights. Some companies are

considering a change 'to gas headlights.

The Tacoma Cataract company has asked the

council of Tacoma, Wash., for a franchise for a

street-railway line. The company already has a

franchise for electric light and power, but its rival,

the Tacoma Railway and Power company, underbid

the Tacoma Cataract company for power for city

streel lighting.

The survey has been completed for the projected

electric railway from Davenport to Iowa City, Iowa.

An estimate of the cosi is being prepared ami will he

submitted to those interested.

The Acme Electric Works of Des Moines, Iowa,

has changed ils name to the Howard Electric

company.
F. li. Grace, G. H. Shellenbager and Fred C.

George have applied to the council of St. Paul for a

franchise to furnish electric light and power for the

manufacturing linns of St. Anthony Park.
The bids for electric sireet lighting for St. Paul

show a reduction of about $1,000 for the year over
last year's prices.

Roach & Giesler have applied at Muscatine, Iowa,
for an electric-light franchise.

The Slock Yards company of Sioux City, Iowa.

has purchased an engine and dynamo lo furnish

power for the new system of lights for the yards.
The Twin City Rapid Transit company has given

notice to its employes in St. Paul and Minneapolis
that a raise of wages will be made effective on

January tst, Employes who have been in service

six months or more will he paid 20 cents an hour
and those less than six months, iS cents an hour,

the present scale is in cents for the first six months,
17 cents for the second six months, and after a
year 18 cents.

The application of Cleveland capitalists to the
council of Des Moines for a street-railway fran-

chise has been rejected. The council committee has
been instructed to pay no further attention to the

matter until the applicants will yield to the demand
for a two per cent, lax upon gross earnings. The
applicants propose an interurban line From Newton
lo i lis Moines.
A Philadelphia capitalist is said to have under

consideration the construction of an electric car line

from Milaca, Minn,, to Mille Lacs Lake.

R, M. Parsons has ordered materials for the ,011

struction of an electric-light plant for Estellinc,

S. D.
The Central Heating, Light and Power company

has applied to the council of Sioux Falls, S. D., for

a franchise for an electric streel railway. The com

Arthur S. Ives of R, D W 1 S Co., Li,

phia, Pa., has been spending a few days in Chicago
on business,

Frank Moffatt, at on,, time city electrician of Dal-
l.i

.
I 1 has 1 11 appointed city el'

1 trician of

Manila, Philippine Islands.

II. 1 1. Ball, who has been connected with the elec-

tric-light plant at Devil's Lake, X. I)., has taken
charge of the plant at Morden, Manitoba.

Charles Edward Allen of Sampson & Allen, elec-

tricians, Lynn, Mass.. died in that city of typhoid
fever on November 29th, lie was 32 year- ,,1,1.

J. W. Stevenson, former electrician of Decatur,
Iuik, has accepted the post of chief electrician of
the Richmond (Ind.) Light, Heat and Power com-
pany.

Morris W. Mead, wdio was recently removed from
his position as chief of the electrical bureau of Pitts-

burg by political influence, has now been reappointed
to his old position. It is staled that no one could

be found who was competent to take his place.

A Philadelphia dispatch states that Edward J.

Matthews, president of the American District Tele-
graph company of that city, was thrown from his

horse and instantly killed while riding near his

country home at Valley Forge on December 7th.

E. Hayes Trowbridge, one of the wealthiest men
of Connecticut, died in New Haven on December
1st. He was 60 years old and director in several
large corporations, including the New Haven Street

Railroad company and the New England Street
Railway company.

Colonel Robert C. Clowry of Chicago, general su-

perintendent of the Western Union Telegraph com-
pany, was in a train wreck on the Oregon Railway
and Navigation company's road near Dallas, Ore.,

on December 6th. His private car was attached
to the train, but did not leave the track. Neither
Colonel Clowry nor any of the passengers were
injured. The wreck was undoubtedly the work of
train wreckers.

ELECTRIC LIGHTING.

Altamon.t, 111., is installing an electric-lighting

system.

The question of municipal electric lighting is be-

ing discussed at Wrightsville, Pa.

Orillia, Canada, contemplates the installation of a

new system of electric street lighting.

New Ulm, Minn., has issued $30,000 in bonds
for the erection of an electric-lighting plant.

The Penacook Electric Light company of Con-
cord, N. H., has increased its capital stock to $30,-

000.

The City Council of San Diego, Cal., is consider-
ing the question of constructing a municipal electric-

lighting system.

It is reported that the city of New Orleans. La..

contemplates the construction of a new electric-

lighting system.

The Cincinnati (Ohio) Edison Electric Light
company will soon erect several large additions to

ii- present plant.

The Mount Joy (Pa.) Electric Light, Heat and
Power company has been incorporated, with a cap-

ital stock of $15,000.

The citizens of llolley, X. Y.. have voted in favor
of issuing $18,000 in bonds for the installatio

an electric-lighting system.

A committee has been appointed by the City

Council of Peoria, 111., lo secure plans and estimates
for a municipal electric-lighting plant.

The Carolina Electric company has been incorpo-

rated at Maxton, X. t'.. with a capital sp.ek of

$50,000. to furnish light, power and beat.

The Syracuse (N, Y.) Lighting company has filed

a Certificate "f increase of capital stock from $2,500,-

OOO to S|,000.0<V

R. M Parsons ami a number of other capil

have decided to establish an electric lighting system
in Estellinc, S. I

V

111,' Citi ens' Light, Heat ami Power company
,,f Harrisburg, Pa., has purchased land for the pur-

rccting a gas and electric plant.

The Citj Council of St, Paul. Minn., will hoi,

I

a special meeting soon to take action on the annual
is i.,i lighting the city. An increased ap-

propriation of $10,000 will be used to put in 2,000
incandescent lam;,

C. E. Selt/er and Othei
Wolfe City .ctric Light and I'

pany, with a capital SI

A r,

cil of Minneapolis, Minn., j»r
;

$300,000 in lends for a municipal lighting pi

Waynesboro, Gta., has been
-tale Legislature 1 (0,000

siructing an electric-light plant and v.

Dyer-burg. Term., will vote on Janu

improving the city

trie lie

The Cumberland (Md.) Electric Light and i

(any has been incorporated, with a capital

of $50,000, by Charles W. Kilbourn. .Arthur I.

and others.

0. '/-. Hubbell of Ontario, Cal., and
incorporated the Salina Water, Light and -

:

company at Los Angeles, Cal., with a capital-

I 1

1" $2O0,GOO.

II. A. Pressney of Washington, D. C, and
of Xewburgb, X. V., have incorporated the Moodna
Light. Water and Power company, with a capital

stock of $20,000.

W. C. Sargent, W. M. Burgcs- and
incorporated the Black River Falls company, with
a capital of S50.000. to furnish light ani

St. Louis County, Minn.

The Richmond Light and Water companj
been incorporated at San Francisco, Cal., with a

capitalization of $25,000. The incorporators are H.
Disque, F. M. Ferguson .and othei

The People's Electric Light company is being
organized at Waukegan, 111., with a capital stock
of $100,000. S. D. lalcott, F. Bairstow, A. L. Ben-
der and M. H. Hussey are interested.

The Broome County Electric company of Bing-
hamlon. X. Y .. is preparing 10 install a power plant
111 that city to provide commercial lights for the
city and to light the streets by arc lights.

The Savannah Electric company of Savannah,
Ga., has been formed for the purpose of consoli-

dating and improving the electric interests of that

city. The company will be bonded for

000,000.

G. F. Anderson and others have incorporated the
Danville ( Ky.) Electric Power and Railway com-
pany, with a capital stock of $100,000. This com-
pany has secured the lighting contract for the city

of Danville.

A power plant to cost $2,000,000 will be built by

the Citizens' Electric Lighting and Power company
of St. Louis, Mo. The plans have been completed
and it is reported that the work of construction will

be begun at once.

Articles of incorporation have been issued to the
Oroville (Cal.) Light and Power company, with a

capital stock eat $225,000. The incorporator

-

James W. Goodman, C. M. Smith. L. T. Wagner,
George W. Prescott and L. W. Moultrie.

The Birmingham (Ala.) Railway. Light and
Power company, which was recently organized, has
received a contract for lighting the C

semer and will erect a power housi t.ooo-

horsepower capacity for lighting and power pur-

The California Gas and Electric c . with
a capital stocl I $3 s 0,000, has been
in San Frai Its purpost acquire
lighting plants and distribute light to San l-'r .

Sacrt Stockton, S: and other

in that vicinity. San Francisco, however, w

the Company's special field. Ami .

rators are John Martin, A. E. Childs, K R. C
Eugene de Sabla. Jr.. R. M. Hotaling, 1. 1'

\\ . M. Pierson, J. C Coleman and C. A. Grow.

Articles of incorporation of the Hoi

and Power company of lions-.,,:-,, i.v.s. "-...

tiled in the secret-.

The capital stock of the c
1

It is a reorganization of the old ,

pany of that city. The new incorp
Duprcc. W. 11. Chapman ^i Houston, Howard C
Lewi-. E. L. t'arr. E. K. Coffin, 11. M. Francis and

Edward Clark of Schenectady. X. Y. It is reported

that the company contemplates mal
stvc improvements.

The recent fen-. ter in the

Francisco, Cal., lias led to a -ear.-'-, foi -

that will aid navigation on the

fogs. President Kilburn of the 11

has instructed Electrician Whorl
: iment to experiment

lights on the lowers of the fel

, finds that green

penetrating power than

Powerful search! -

will be used ai night during
ports on the efficiency of the lights

from masters of the ferryboats.
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ELECTRIC RAILWAYS.
An electric railway is projected from Macomb. 111.,

through Industry and Rushville to Beardstown, 111.

The electric railway which extends from Erie,

Pa., 16 miles to North East, has been formally

opened by its constructors.

Articles of incorporation have been issued to the

Shawano, Green Bay (Wis.) and Interurban Rail-

way company, with a capital stock of $100,000.

It is stated that immediate steps will be taken

toward the building of the interurban electric rail-

way to connect Louisville and West Point, Ky.

The Kittanning and Cowanshannock Valley Street

Railway company has been organized at Kittanning,

Pa., with a capital stock of $75,000, with Charles

Dunbar, president.

A syndicate of Troy (N. Y.) capitalists has pe-

titioned for a franchise to build and operate an elec-

tric railway in Mobile, Ala. The capital stock is

placed at $250,000.

It is said that St. Louis and Texas capitalists are

figuring on constructing a system of electric rail-

ways to connect South McAlester with Krebs,

Alderson and McAlester, I. T.

Work is progressing satisfactorily on the con-

struction of the Rochester (N. Y.) and Eastern

electric railway, which is to connect Rochester,

Canandaigua and Geneva, N. Y.

A movement is on foot among the business men
of Flint and Flushing, Mich., to construct an electric

railway between the two places and later to extend

the line from Flushing to New Lathrop, and thence

to Chesaning.

The Oklahoma and Indian Territory Electric Rail-

way company has been organized to build an elec-

tric railway between South McAlester, I. T., and
Lawton, Okla. H. W. Helvie and John W. Mosher
are interested.

The Joseph and Elgin Electric Railway company
has been incorporated at Joseph, Ore., with a cap-

ital of $10,000. F. D. McCully, C. E. Jennings, P.

Boudin, George Mack, Polk Mays and E. W. Rimble
are the incorporators.

The construction of an electric line connecting

Danville, Ky., with the Louisville and Nashville

railroad at Junction City is said to be a certainty.

By the construction of this line Danville will be

brought two hours nearer Louisville.

The question of electric traction is engaging the

attention of the engineers and managers of the rail-

way companies in Scotland, and expert authorities

have been consulted. A large development of electric

lines throughout the country is expected.

The Central Ohio Traction company has increased

its capital stock from $100,000 to $600,000 and will

build an electric railway from Mount Vernon- to

Marion, Ohio, with branches from Mount Gilead
to Gaiion and to Delaware. R. S. Vinian is presi-

dent of the company.

The horse-car system of Northampton, England,
has been purchased by the Northampton corpora-

tion. The consideration was ^37,500 ($182,493.75).
The purpose of the city in acquiring the plant is to

convert it into an electric system and enlarge it to

suit the needs of the locality.

The Western Ohio Railway company of Lima,
Ohio, has increased its capital stock from $1,000,000

to $3,000,000 and has secured the additional right

to construct electric lines from Wapakoneta to

Shelby, St. Marys to Celina, and from Celina to

a point on the west line of Mercer County.

Negotiations are said to be in progress for the

purchase by the Hartford (Conn.; and Springfield

Street Railway company of the charter for the con-
struction of an electric railway between Thompson-
ville and Somerville, Conn. It is said that the road
will be built and in operation within a year.

During the fiscal year ended on June 30, 1901,

the Lake Street Elevated Railroad company of Chi-
cago earned a surplus over expenses and fixed

charges of $15,566. In the previous 12 months the
company reported a deficit on operations of $16,628,

so that the net gain in the last year was $32,194.

The Massena and Raymondville Electric Railway
company has been incorporated, to operate an elec-

tric railway from Massena to Raymondville, St.

;:cc County, New York. The authorized capi-

k of the company is $80,000, and the din

J. McKinncy, il. H. Warren and W. J. P

The New Jersey- and Pennsylvania Traction com-
pany has been incorporated in New Jersey, with a

truct and operate
Charli

lentown, P.i 1 of Wil-
mingtn li man of 'I r<

The traffic on the elc< rail of Sax-
ony li- ent. since 1896

—

taking into account the nun carried,

the number
length of the rail-

nccrncd. Tl escnl is

.,•

690 persons. The line in Chemnitz paid 52 marks
($12.37) last year for every 100 marks ($23.80) in-

vested.

According to London dispatches, Charles T. Yerkes
has signed contracts for the construction of an un-
derground electric railway immediately below the
existing District railway, for the purpose of running
an express service, stopping only at certain important
stations, instead of at every station, as the present
District trains do.

Advices from the Argentine Republic state that

work has been begun on the construction of the
Metropolitan underground electric railway in Buenos
Ayres. The road is expected to be completed in

two years. Practically everything foreign in the way
of material, equipment, etc., will be purchased in

the United States, it is said.

The Washington Traction and Electric company,
which controls the street railways of Washington,
D. C, has been sold to Brainard Toles for $5,000,000.

The sale was made by Richard B. Tunstall, special

master commissioner, under a decree of the United
States Court of the Eastern District of Virginia, in

the case in which the United States Mortgage and
Trust company was complainant.

The articles of incorporation of the Blue Grass
Traction company of Lexington, Ky., capitalized at

$7,000,000, have been issued to the incorporators, who
include Senator George B. Davis, E. E. Davis, Har-
old C. Beatty of Detroit, C. E. Knapp, Jr., of Chi-

cago and W. J. Loughridge, H. P. Headley and
M. C. Alford of Lexington. Nine franchises have
been obtained by the company and the construction

of the roads will be begun in the spring.

Maximilian Damm, a millionaire mining man of

Durango, Mexico, has just been granted a conces-

sion by the Governor of the State of Durango, for

the building of an electric railway to connect the

Promentorio mining district with the Mexican In-

ternational railroad at Chinacates. The line will

be 12 to 18 miles long and will give a number of

mines and ranches transportation facilities. The
road will be operated principally as a freight line,

however.

Articles of incorporation have been issued to the

Aurora (111.), DeKalb and Rockford Traction com-
pany, with a capital stock of $100,000. The principal

office is located at Aurora. The company's inten-

tion is to extend the road from Aurora in a north-

westerly direction through the counties of Kane,
DeKalb, Ogle and Winnebago to Rockford. The
incorporators and first board of directors are Horace
W. Nichols, Jr., Charles C. Davis, Asahel E. Read,
Albert J. Claussen and William P. Kppf, all of Chi-

cago.

The Metropolitan West Side Elevated Railway
company of Chicago has inaugurated a new express
service on the Garfield Park branch of its system.

In the morning, between 6:45 and eight o'clock,

trains run to the Canal street station and also be-

tween 5 :i5 and six o'clock in the evening. This serv-

ice has been instituted for the accommodation of

those employed in the manufacturing district be-

tween Canal and Halsted streets. The trains run
on to a stub terminal and switch back, thus avoiding

the necessity of going around the loop.

It has been announced that the Southern Ohio
Traction company, the Cincinnati and Northwestern
Railway company, the Miamisburg and German-
town Traction company and the Hamilton and Lin-

denwald Electric Transit company are to be cdn-
solfdated into one system at once. Official notice

has been issued by President Will Christy and Sec-
retary Haskell C. Lang that the financial features

of the deal have been concluded and stockholders
are asked to ratify the change. The new system
includes practically all the roads between Dayton
and Cincinnati, and will be capitalized at $6,000,000.

On January 1st the Philadelphia company of Pitts-

burg will assume control of the following-named
street railways in Pittsburg and vicinity, all but

one line in Allegheny County—the West End com-
pany—being included in the recent traction and light-

ing deal : Consolidated Traction company, Mo-
nongahela Street Railway company, Pittsburg and
Birmingham Traction company, Southern Traction
company, Suiburban 'Traction1

, company, Pittsburg

and Charleroi Street Railway company, East Mc-
Keesport Street Railway company, Monongahela
Heat, Light and Power company, Southern Heat,
Light and Power company. It is said that J. D.
Callery will be the general manager of the combine.

PUBLICATIONS.
A price list of insulated wires manufactured by

the Phillips Insulated Wire company of Pawtucket,
R. I., has recently been issued. The list covers

weatherproof, slow-burning, stranded and other

types of wires.

A recent bulletin (No. 102; issued by the Sprague
ric company of New York city is descriptive

<>f the company's direct-current generators of the

plit-pole type. Illustrations arc shown of different

of ili'- machines and of generators in sizes

ranging from 50 to 500 kilowatts.

The lai<- t mailing curd representative of W. N.
Matthc 1 Brc St. Louis, Mo., to present to the

trade the merits of the Stombaugh guy anchor is

"Mr. Endless Variety." The card contains many
witty references to this simple, reliable and strong
device for guying poles, smokes'tacks, etc.

The Chase-Shawmut company of Boston, Mass.,
has recently issued an attractive pamphlet descrip-
tive of the Boston cable clip. This device, which
is used for the support of aerial cables, consists of
two pieces of steel wire and a strip of sheet metal
and is easily and quickly adjusted. Illustrations of
the clip showing how it is used are given in the
pamphlet.

The Westinghouse Pan-American booklet con-
tains considerable information about the different
Westinghouse companies in this country and abroad,
with

.
illustrations of some of the plants. Views

are also given of some of the Westinghouse exhibits
at the Pan-American Exposition. The booklet is

printed in colors and makes a handy reference guide
to the products and business of these companies.

The Western Electrician moonlight schedule for
1902 is now out. As in former years, it is pub-
lished in pamphlet form, convenient for the pocket.
This year, however, another form is also provided
for the convenience of central-station men, the
tables being printed on a card designed to be hung
up over the superintendent's desk or in some other
convenient place. These tables are carefully cal-

culated for Central time and show the exact time
for lighting and extinguishing lamps on the moon-
light basis for every day in the year. It should
hardly be necessary to add that the address of the
Western Electrician is 510 Marquette building,
Chicago.

TELEGRAPH.
To secure greater celerity in the telegraph service

of Italy, the Department of Posts and Telegraph
has introduced the Rowland printing-telegraph sys-

tem.

The Western Union Telegraph company paid
taxes at Austin, Texas, for the quarter ended Sep-
tember 30th amounting to $1,500.54 on 159,054 day
messages and $115.83 on 23,166 night messages.

Dispatches from London announce that the Cape
to Cairo line of the African Transcontinental Tele-
graph company has been constructed as far as Bis-
marckburg, Tagoland. It is intended ultimately to
connect the German East African line with it at

Lljiji, Central Africa.

It is said that Andrew Carnegie has under con-
sideration the gift of a large sum of money to be
used for the benefit of aged telegraphers. The plan
includes the establishment of a town with lots and
houses, to be sold at the maximum of $2,500 each, the

rentals being fixed according to this plan at $15
a month and the interest at one or two per cent.

going into the general fund.

POWER TRANSMISSION.
The Brandon (Man.) Electric Lighting and Power

company recently completed the construction of a

power house on the Saskatchewan River, near Bran-
don. The cost of the installation was $75,000, and
5,000 horsepower is developed'. The power will be

used in all the manufacturing establishments in the

city.

The General Electric company of Schenectady,

N. Y., is said to have contracted with the Hudson
River Water Power company for power from the

dam at Spier's Falls. This dam is 80 feet in height

and the power house which is to be erected there

will probably be completed next year. Power will

also be furnished to many of the electric railways

and illuminating concerns in the vicinity of Saratoga.

Another big power company has been organized

in California. It is the Kern Power company of

Los Angeles, which has filed articles of incorpora-

tion with a capitalization of $5,000,000, fully sub-

scribed. The company proposes to manufacture
electricity for light, heat and power. The directors

are H. E. Huntington, S. W. Hellman, A. Borel,

C. DeGuigne, W. G. Kerckhoff, A. C. Balch and

H. W. O'Melveny. Power will be secured on the

Kern River, 150 miles north of Los Angeles.

ELECTRICAL SECURITIES.
According to a newspaper rumor, the General

Electric company will declare a stock dividend of

66 2-3 per cent, next April. It is said that a cash

dividend of 15 per cent, is also expected.

MISCELLANEOUS.
The Chicago, Milwaukee and St. Paul railroad

officials have notified the city of Milwaukee thai

electric power will be installed at once for operating

the Kinnickinnic bridge. The city bridge will also

be equipped with electric power and the Chicago

and Northwestern Railroad company will he asked

to fit its bridge with the same power.

press reports from Kncampmcnl, Wyo., state that

a new mine in the Grand Encampment district has
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beer found to be rich in platinum. Assays

ore arc said to give 1.5 to 6.8 ounc ol platinum

to the I""- The ore is [ a ton in 1
oppi 1

and $100 a ton in platinum. This mine is bcl

to be the only mine in the world producing

platinum and coppi 1

Electric annunciators have been installed in the

hall of 1 lie House oi Rcpn entatives at Washington,

one at the back ol the Republican side and another

behind the Democratic side. Connection has been

made between each desk and the annunciators.

\\ lii 11 a member wishes to summon a page he pushes

a button an.J a small red disk, bearing ihe number

of his desk, appears in the annunciator and shows
where the page is wanted.

An electric letter box lias been invented by an

in mail carrier and a United Stales patent

iing the device has been allowed. The device

locks the boxes, preventing them being tapped dur-

ing the night, and, by an electrical mechanism, con-

nected with the postoffice, permits the carrier to

open the Imxes at the schedule hours in the morn-

ing, at the same time recording the time in the office.

It is said that a test of the new device will be made
in a short time with a view to its adoption by the

government.

I )r, John Hall Edwards, surgeon skiagrapher of

the British Imperial Yeomanry hospital in South

Africa, was in charge of the Roentgen-ray appa-

ratus during the recent Boer campaign and made
hundreds of examinations of wounded men, with

marvelous results, lie is convinced that the war

has demonstrated the necessity of adding to the

\1111v Medical Corps a properly constituted X-ray

department and of training its members to use the

apparatus with readiness in case of emergencies. He
1 the X-ray furnishes an aseptic, scientific and

ilely accurate method of locating hidden bul-

lets.

TRADE NEWS.
The Miller Storage Battery and Electric company

has been incorporated at Bellefontaine, Ohio, with a

capital stock of $20,000.

M. F. Pettee and others have incorporated the

F.l Reno (Texas) Plumbing and Electrical Supply

company, with a capital stock of $3,000.

I he Union Electrical Supply company has been

incorporated at New York city, with a capital stock

of $10,000, by E. E. Westervelt and others.

Samuel G. Musser, C. C. Burr and others have
incorporated the Nebraska Electrical company at

Lincoln, Neb., with a capital stock of $25,000.

Hart & Co. have been incorporated in Chicago, to

manufacture electrical machinery, by J. S. Maurer.

II. S. Hart and A. N. Maurer, with a capital of

$2,500.

C. T. Raymond and J. H. Eilers of Lockport,

N. Y.. and Joseph Robinson of Newfane, N. Y.,

have incorporated the Newfane Electric company,
with a capital stock of $1,000.

The Norton Electric Instrument company has

been incorporated at Manchester, Conn., with a cap-

ck of $10,000. The company will mm
id deal in electrical lupplics and will furnish

motive power.

G L. Campbell. W. J. Brooks and W. <
. Hcrr

have incorporated the American Standard Railway
ny at New York city, with a capital stock of

$50,000. The pur| 1 the company is to con-
struct electric railways.

The American Diesel i mpany has been
incorporated at New York city, with a capital

of $2,500,000. Among the directors are Alfred L.

Curtiss, Mark Hyman, D, W. Morrow and Nathan
A. Smyth of New York city and J. Clinton Walker
of Brooklyn.

The Manhattan Light, Heat and P mpany
has just completed the installation of a 150-kilowaJt,
125-vnlt Western Electric generator directly con-
nected to an 18 by 16-inch Ideal engine and a 185-

horscpower Sterling boiler, equipped with an Amer-
ican stoker, in the Manhattan office building in St.

Paul, Minn.

The Northwest Engineering company of St. Paul,
Minn., has recently completed the installation of a

ioo-kilowatt Northern generator directly connected
to a 150-horsepowcr Ideal engine in the Germania
Life Insurance company's building in that city. The
new work includes a marble switchboard equipped
with Weston instruments.

The Gordon Battery company of New Y'ork city

announces that after January 1st it will occupy the
premises at 439 to 445 East Onc-hundred-and-forty-
iourth street. This change to larger quarters is

made necessary on account of the increasing busi-
ness of the company. The offices of the company
will also be located at the above address.

A consolidation of all the fiber companies in the

United States except two is said to have been re-

cently effected by the American Vulcanized Fiber
company. This company has been incorporated at

Dover, Del., with a capital stock of $3,400,000. The
incorporators are Richard B. Constance, Frank L.

Arnold and C. Arthur Coon of New York city, and
Gardiner W. Kimball and J. Ernest Smith of Wil-
mington, Del.

The contract for the electrical equipment of the
new Omaha and Pocatello shops for the Oregon
Short Line railroad is said to have been let to the

Westinghouse Electric and Manufacturing company,
and it is expected that active work will commence
about June 1, 1902. The engines will be of 500
horsepower, and there will be electric cranes, elec-

tric transfer tables and a very complete shop equip-
ment.

The calendar season for the new year has started

with a specially attractive and useful calendar which
is being distributed to the trade by W. H. Scbott,
1220 Marquette building, Chicago, general agent for

the Consumers' Carbon company for Michigan, In-

diana, Wisconsin, Illinois, Iowa and Missouri. The
attractive feature of the calendar is a large half-

tone reproduction of a beautiful child's head, while
its usefulness, especially to central-station men. lies

in the fact that on the calendar slip for each of the

months, which include December of the present year

and the 12 month-, of 1002, is printed the moonlight
the month.

Among the exp
n of New York for the --

4th were the following: Argcntii
packages electrical material, $2,405, and
electrical machinery, $555; Ci

trical material. $1,740
Liverpool, 47 packages electrical machi-
and 91 packages electrical material
126 packages electrical machinery
packages electrical material

packages electrical material, $2

Frank Bros, of 66 and 68 Broad
city, announce that they have ad 1 r ma-
chinery business a domestic department for the sale
and purchase of new and second-hand mac
railway supplies, rails, electric equipment
new department will be in charge of R
formerly with Thompson, Son & '

city. Mr. Corbett has had man.
riencc in this line and the •

ways, waterworks and lightii,:

and second-hand machinery will undoubted
actively pushed under his supcrvisi

BUSINESS.
The Central Electric company of Chicago

that its stock of sleet-proof pull*

windlasses, street hoods, arc-lamp cordage. -

*

large and very complete. The set: ailing

this material is now at hand, and this company will

quote prices by return mail, and make prompt ship-

ments in order that customers may be supplied be-
fore the severe winter sets in.

Vice-president C. E. Corrigan of the Osburn
ible Conduit company. Park Row building.

Y'ork. passed through Chicago last week.
gan is in the West in the interest of "Flexduct."
the new flexible conduit, and reports that the com-
pany's Hoboken factory is now running day and
night shifts to keep up with orders. The company's
little booklet on "Flexduct" explains the

the tubing.

The American District Steam company of Lock-
port, N. Y., says its business -eased over
300 per cent, during the last two years, and that
it has become necessary to enlarge its works and
build additional mills at North Tonawanda, N. Y .

for the manufacture of casings and other devices
used in the construction of underground steam
mains. The company says steam heating is being
taken up very generally in this country, and in-

quiries are being received from abroad. Ol
the company's officials is in Europe, closing up
large contracts for work. Steam beat, in the com-
pany's opinion, is the best and safest met!
heating buildings so far known and is absolutely
free from all danger from fire or explosion. The
steam-heating plant at Lockport has been in op-

eration during the last lS years, with ah >ut 500
customers, and, so far as known, no building has
taken fire that was heated by steam from thi

mains. The safety of this system commends it to

the public use.

ILLUSTRATED ELECTRICAL PATENT RECORD.

687,723. Electric Motor. David P. Burdon, Jack-
sonville, Fla. Application filed July 26, 1901.

An oscillatory motor is described which has a pair of

field magnets with which an oscillatory armature coacts.

Switches are provided having electrical connections with

the field magnets, aDd each switch comprises a contact

spring. A conductor post is spaced therefrom, and a

bridge is movable across the space between the contact

device and the post. A carrier bar is slidably mounted upon
the posts of the switches and has the bridges secured to

its opposite ends. A crank arm is secured to the armature,

and a shift lever has an engagement with the crank arm.
Connections are provided between the shift levers and the

carrier bar.

687,727. Machine For Stringing Wires. Frank B.

Collins, Vassar, Mich. Application filed April

29, 1901.

This patent relates to a machine for mechanically string-

ing aerial wires to be used for electrical conductors or

other purposes. (See cut.)

687,729. Oscillating Device for Brush Holders for

Electrical Machines. William Cooper, Cincin-

nati, Ohio, assignor to the Bullock Electric

Manufacturing company, Cincinnati, Ohio. Ap-
plication filed April 9, 1900.

For imparting an oscillatory motion to the brushes of an
electricalmachine, a sleeve is mounted on a shaft and
means arc provided for rotating the sleeve whereby ,in

oscillating motion of the sleeve is caused In the direction

of the length of the shaft.

687,766. Trolley for Electric Railways Employing
Overhead Conductors. William F. Mack, South

Bethlehem, Fa. Application filed September

26, 1 901.

Divergent finder anus arc pivoted to the trolley forks

and are provided with a weighted lever for constantly

exerting a downward pressure upon the axle of the trolley

to elevate the trolley wheel and swing upwardly the

tinder arms.

687,771. Time Check. Edward A. Ncubaucr ami

Henry E. Smith, Iron Mountain, Mich. Appli-

cation filed September 15, 1900.

Anelectrical circuit is closed by the opening of a door,

Issued (United States Patent Office) December j, /go/.

thus actuating a clock-stopping mechanism adjacent to a

clock situated at a point remote from the door.

687,775. Electric Latch for Elevator Doors. Norton
P. Otis, Yonkers, and August Sundt, New
York, N. Y., assignors to the Otis Elevator
company, East Orange, N. J. Application filed

August 14, 1900.

The cage and landing door of an elevator are combined
with a latch, a keeper and electric terminals and a contact
piece for completing a circuit by the contact of the contact
piece and terminals. A detent is provided whereby the
contact is maintained when the door is closed, and there
are means for shifting the position of the detent when the
cage is opposite the door.

NO. 687,727. WIRE-STRINGING MACHINE.

687,800. Plant for Eleclrodcposition of Metals.
Arthur 1.. Walker, Perth Amboy, N. J. Ap-
plication filed March 28. 1000.

This patent relates to a plant for the deposition of metal
electrically by means of heavy currents dl

through numbers of plates arranged in multiple in tanks
ire arranged in serie embodying tanV

with the proximate walls substantially parallel aui close

together.

687,812. Capping for Electric Conduits. William
F. Bosscrt. Ulica, N. Y., assignor to the Bossert

Electric Construction company, Utica, N. Y.
Application filed December 2S, 1900.

The capping described consists of a cylindrical attach-
ment portion which is made from ductile sheet metal.

1 87,816. Signal-operating Apparatus. Clarence W.
Coleman. WestfieJd, X. J., and Llewellyn
Thomas, Chicago. 111., assignors to the Hall,

Signal company. Application filed February
IQOI.

An electrically controlled apparatus is described, the

fiurpose of which is to convert rotary motioo into recti-

inear motion so as to move one or more signals or other
objects into set positions, independently of each other.

687,820. Electric Controller. Charles H. Kccney.
Milwaukee. Wis. Application filed September
14. 1001.

A number of circuit-closers are disposed and Adapted
by the reciprocation of the core of a master solenoid
caused by the energi.-ing and de-energicing ol tb<

to cut out resistance successively in a main elr :

cuit. A circuit-closer is actuated b]

the core to cm
line. Means provided en the last-moved of lb<

ively movable resistance cut-cut circuit-closets arc
adapted to blosfe the solenoid line circuit-closet and pre-
vent it from moving to place to cat in the solenoid line.

687,833. Battery. Par.' s, Bel-
gium. Application tiled July 25. 1900.

This patent relates to a constant battery, Rectanralar
mg the thin

plate*, aic closely arranged
rounding and perpendicular to the walls C

The porous cell contains a .-inc plate and an eh
id a( • degi

log liquid andofblcbro tloa at 50

degrees Bantue
1

as depolari.-ing liquid.

Trolley Guard. Albert W. Smith,
river. \\ H., assignor to Leonard D. Buttcrficld.

Revere, * >n filed J
IQOI.

action details are described io this patent.

Apparatus and Circ
trie Lamps. Peter C. Hewitt. New York, N. Y.
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assignor to Peter C. Hewitt, trustee, New
York, N. Y. Application filed April 5, 1900.

See page 3S2.

6S7,SS2. Vapor Lamp. Peter C. Hewitt, New
York, N. Y., assignor to Peter C. Hewitt,
trustee, New York, N. Y. Application filed

April 5, 1900.

See page 382.

687,883. Terminal for Electric, Vapor or Gas
Lamps. Peter C. Hewitt, New York, N. Y.,

assignor to Peter C. Hewitt, trustee, New York,
N. Y. Application filed April 18, 1900.

See page 3S2.

687,885. Electric Battery. Georges d'Infreville, New
York, N. Y. Application filed January 3, 1901.

An electrode of zinc and mercury is carried in the upper
strata of a solution of sulphuric acid, aod an electrode
carrying peroxide of lead is placed in the lower strata of
the solution a clear horizontal stratum of the solution being
left between the electrodes.

687,903. Electrical Heat - regulating Apparatus.
Heirarichi Schultz, Bqrlin, Germany. Applica-
tion filed July 29, 1S98.

A thermometric circuit-closer has a movable contact.
Changeable driving connections are provided between a
clockwork and the movable contact. An alarm for the
clockwork indicates the lapse of a previously determined
time.

687,916. Electric Switch. Edward S. Cook and
William H. Chipperfield, London, England.
Application filed March 22, 1901. -

A base piece has a central channel and recesses on eash
side thereof opening iato the same. Fixed contacts are
provided on each side of the channel and sliding contacts
move in the channel. Struts are movable in the recesses
and there is a connection between the struts and the mova-
ble contacts for automatically forcing the contacts to
complete their movement in either direction after they
have been partly moved into cutout or cut-in position
manually.
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iron or steel pole pieces are seated against the plates, and
means are provided for securing the pole pieces removably
in position on the plates.

687.996. Telephone Receiver. Hans Liebreich, De-
troit, Mich. Application filed November 30,
1900.

This device comprises a casing with one or more dia-
phragms mounted therein. The core for operating the
diaphragms is comprised of a series of magnets which are
grouped about the axis of the receiver and are capable of
flaring outwardly at their ends, and a coil surrounds the
same for engaging them, the coil being connected with the
line wires. The structure is such that the magnets will
produce a series of vibrations in the diaphragm, according
to the impulses received in the coil.

687.997. Telephone Receiver. Hans Liebreich, De-
troit, Mich. Application filed November 30,
1900.

A series of diaphragms is mounted within a casing. A
core, comprising a series of permanent-magnets mounted
in concentric circles which is interposed between the
diaphragms, is adapted to act upon (hem. The ends of the
magnets come close to the diaphragms. Coils surround
the poles of one of the magnets and these coils are con-
nected with the telephone line. The diaphragms are
vibrated in accordance with the impulses received from
the line wire by the coils.

687.998. Telephone Receiver. Hans Liebreich, De-
troit, Mich. Application filed November 30,
1900.

Diaphragms are mounted opposite each pole of a mag-
net whereby the vibrations of the diaphragms will produce
sounds with great clearness and strengih.

Hans Liebreich, De-
filed November 30,

687,999. Telephone Receiver,
troit, Mich. Application
1900.

This device comprises diaphragms suitably supported
in position. A magnet is interposed between the same
aDd acts upon both of them. Adjustable means are se-
cured to the magnet for varying its strength.

688,009. Automatic Means for Conserving Energy
of Electric Batteries. Philip Sigel and Mois

December 14, 1901

of Electric Circuits. Edward K. Brown, Spring-
field, Mass. Application filed April 1, iooi.
The battery circuit comprises a battery, a switch or key,

a known resistance, and terminals for the inclusion of re-
sistance to be measured. A galvanometer circuit is pro-
vided, one end of which is directly connected to the bat-
tery end of the known resistance. There are terminals
for the inclusion of the galvanometer and switches or
keys through which it may be connected in shunt to var-
ious parts of the battery circuit. (See cut.)

688,068. Interrupter. Richard H. Cunningham,
New York, N. Y. Application filed July 10,

/ 1901.

This device comprises oppositely arranged positive and
negative electrodes, and a mercury container having move-
ment relative to the electrodes and arranged to discharge
streams of mercury upon the electrodes to form a period-
ical conductor between them. (See cut)

6S8,077. Porous Diaphragm for Batteries. George
T. Eyanson, Philadelphia, Pa., assignor to Her-
man J. Dercum, trustee, Philadelphia, Pa. Ap-
plication filed May 17, 1901.

The device described is a plate of electrically non-
conducting porous material, having grooves running across
its surface and a frame surrounding the plate and extend-
ing into the grooves.

688.118. Selective System. Sylvanus A. Reed, Mid-
dletown, N. J. Application filed February 27,
1901.

In this system an electric circuit has two derived
branches in multiple, forming a loop with a number of
permanent bridges across the loop. Means are provided
for adjusting the ratios of the resistances along the
branches respectively from their dividing point to the ex-
tremities of any selected bridge, to produce an equality of
potential at such extremities.

688.119. Electrically Controlled Mechanism for
Time Locks. Walter Rees, Philadelphia, Pa.,
assignor to William H. Hollar, Philadelphia,
Pa. Application filed August 16, 1901.
A motor is adapted to wind the spring of a clock move-

ment. A train of gearing permanently connects the motor
and the spring in operative relation, and there are means
arranged to initiate the operation of the motor.

no. 687,943.

incandescent lamp. NO. 68S.025- AUTOMOBILE CONTROLLER. NO. 688,058. RESISTANCE MEASURING INSTRUMENT. NO. 688, 068. CURRENT INTERRUPTER.

687,931. Magnetic Holding Table for Metal-work-
ing Machines. Mark Barr, Broadheath, Eng-
land, assignor' to the Linotype company, Lim-
ited, London, England. Application filed Au-
gust 6, 1900.

A bos of magnetic material is provided which has a
cover of non-magnetic material A series of wound pole
pieces are electrically connected wiih ihe bos. and a series

of unwound pole pieces are electrically connected with
the bos and both are flush with the top surface of the bos
cover. A continuous winding is provided on all the wound
pole pieces.

68/.943- Electric Lamp. Thomas A. Smith, Azusa,
Cal. Application filed January 18, 1900.

This incandescent electric lam,) comprises a vacuum
globe which is formed with an inwardly extending central
tabular projection having a reflecting lining and con-
tracted to a small opening at its junction with the body
for protecting the interior of the tubular projection. An
exterior shallow downwardly flaring reflector is located
between the upper end of the tubular reflector and the
thimble of the lamp, and a filament extends from the top
of the body at one side downwardly in close spiral form
around the tubular projection so as to present a series of
horizontally arransed convolutions extending to near the
bottom of the tubular projection and thence returning in a

straight strip parallel with the opposite side of the tubular
projection to the top of the body. (See cat.)

687,948. Electric Signaling and Indicating Appa-
ratus. Frank W. Wood, Newport News, Va.
Application filed May 13, 1901.

The indicator comprises two magnets which have a ro-

latable armature arranged between them, an index hand
beio{ actoated by the armature. The transmitter comprises
a resistance with conductors leading from its terminals
to the respective magnets of the indicator. Return con-
ductor?, lead from the generator to a terminal contact in

proximity to the resistance. A speed governor is actuated
by a driven shaft, and a movable contact arm is arranged
to be swept over the resistance and terminal contact by
tbe speed governor and simultaneously increase the po-
tential of one magnet and decrease that of tbe other to

actaate the index hand and indicate the speed of rotation
of the shaft

lynamo Frame. Alexander Churchward,
Chicago, III., assignor to the General Electric
company, Schenectady, N. Y. Application filed

Jum June 28, [901.

Wronght-iron or steel plates arc cast into a cast-tron
field-casting or frame of a dynamo-electric machine.

eated against tbe
platen and are provided with enlargement?, or flanges at
their free ends only, and bolts are applied between tbe
field casting and ;. the latter detacha-
bly in contact with the plates.

12. Dynamo- electric Machinery. Alexander
Churchward, Chicago, III., assignor to the Gen-
eral Electric dy, N. Y.
Application filed 99 R<

t 14, 1901.

"<?I plates are MCUred 10 the field-

castiag or frame of a dynamo-electric machine. Wrought*

H. Abrahams, New York, N. Y. Application
filed April 25, 1901.

A switch mechanism is provided with a number of
swiich pcints or circuit members and a movable switch
arm or brush is arranged for successive contact with these
members. Operating means are provided for the switch
arm or brush, and there are adjustable operative connec-
t ons between the operating means and the switch arm. A
circuit-maker and breaker is electrically cennected with
ihe switch arm and is operatively connected with operative
connections whereby ihe switch arm may be thrown out of

operation.

1.88,025. Controller for Electric Automobiles. Frank
F. Loomis, Akron, Ohio. Application filed May
24, 1900.

This controller consists of a revoluble shaft bearing a

number of series of switch blades, electrically connected to

produce distinct combinations cf connections between the
electrical apparatus and motors A plate with an opening
for tbe shaft, has one face divided into sectional planes of
different heights by radial lines, and a handle which is

adapted to turn the shaft is provided with a latch to en-
gage the terminals of each section. (See cut.)

688,031. Fuse Plug for Cut-out Blocks. Joseph
Sachs, Hartford, Conn. Application filed De-
cember 8, 1900.

A conducting body extends along the case of an inclosed
fuse which is placed endwise, but appreciably distant
thetefrom. Conducting devices hold one end of the fuse
case in contact with the body, and from which body the
other ;nd of the fuse case is free. The conducting body
and free end of the fuse case are adapted for connection
with socket terminals.

688.045. Electric Signaling System for Railways.
Adoniram J. Wilson, Westfield, N. J,, assignor
to the Hall Signal company, New York, N. Y.
Application filed May 23, 1900.

A home signal and a distaot signal are both located at

tbe entrance of a block, and a circuit is provided for each.
There is also a rail circuit with means operated by Ihe
home signal for controlling the circuit of the distant sig-

nal, whereby the distant signal cannot go to safety unless
the home signal is at safety.

688.046. Electric Signaling System. Adoniram J.

Wilson, Westfield. N. J., assignor to the Hall
Signal company. New York, N. Y. Application
filed October 23, 1900.

A distant rgnal guards tin: portion of the track that is

guarded by the home signal. A signal circuit is provided
for ihe signals and contain two inagnets, one of the mag-
nets being responsive to a given current and controlling
the movement of the home signal, and the other magnet
being unresponsive to the current and controlling the
movement of tbe distant signal. There are means for
controlling the current of the signal circuit to make
responsive one or both of the magnets, lo affect one or
both of the signals, the home signal being no connected
wiih the signal circuit that the movement of the home
signal Initiates the responsiveness of the unresponsive
magnet.

688,058. Instrument for Measuring the Resistance

£88,124. Telephone Attachment. John A. Rice,
Bland, N. M., assignor of one-half to Charles
W. Graves, Bland, N. M. Application filed

March 29, 1901.

A local circuit containing an alarm or alarms has a circuit-
closer for controlling it. The circuit-closer is operated
by both the back and forth movements of the clipper of
the telephone bell and has normal connection with the
local circu ;

t.

CSS, 125. Electric-lamp Socket. James T. Robb,
Flatbush, N. Y., assignor to the Mitchell Vance
company, New York, N. Y. Application filed

September 27, 1901.

Construction details of an incandescent lamp socket are
described.

£88,130. Controller for Electric Cars. Barton W.
Scott, San Jose, Cal. Application filed April
30, 1901.

This patent relates to a controller for the electric cur-
rent and brake mechinism of a car.

688,142. Lamp Hanger. Herbert L. White, Bon-
ham, Texas. Application filed April 20, 1901.

Mechanism for raising and lowering incandescent lamps
is described in this patent.

CSS, 1 50. Electric Motor. Joseph Darling, Chicora,
Pa. Application filed June 5, 1901.

An armature is pivoted at the end of an electromagnet
and is made in one piece with a right anguUr arm ex-
tending longitudinally along the side of the magnet. A
crank shaft crosses this arm, and a connecting rod connects
the crank shaft to the end of the arm.

F. Hammond, New
filed February 21,

688,170. Electric Furnace. John
York, N. Y. Application

1 901.

An oven has outstanding lugs to fit notched portions of
the standards which are secured to the base of (he fur-
nace, An electric heating circuit in the walls of the oven
terminates in electric contacts to complete the circuit with
the source of electricity by making electrical connection
with the electric contacts of the base.

688,176. Regulating Socket for Multifilament In-

candescent Lamps. Charles A. Hussey, Nc\y
York, N. Y., assignor to William P, Pinckard,
Birmingham, Ala. Application filed March 16,

1 901.

A socket is described which is adapted for connecting
two branch circuits singly, In series or in multiple with a
lino circuit.

688,184. Automatic Monitor for Telephone Ex-
changes. James B. Lee, Charleston, S. C. Ap-
plication filed September i, 1900.

Thin patent relates to the mechanical details of the
record part of an electrically controlled and operated,
marker.
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Power and Lighting in New Chicago
Meat-packing Plant.

Several packing plants in Chicago, Kansas Cily,

Omaha and other large cities have made extensive

electrical installations for the supplying of power
and light during the last two or three years. Some
of these plants have been described in the Western

Electrician, but perhaps none is as complete from

an electrical point of view as the equipment just

completed in the packing establishment of the

Schwarzsehild & Sulzberger company in Chicago,

fnis company lias erected new buildings covering a

large tract of land at Forty-second street and Ash-

land avenue, which is at the northwest corner and
j ust outside of the Union Stockyards proper. The
plant has been built in the light of the most modern
practice in Lite meat-packing business, and especially

is this shown in the provision for power and lighting.

The capacity of the plant is 1,200 cattle, 2,500 hogs

and 2.000 sheep a day.

The power bouse is a separate brick structure

nto the conveyor. Screenings are used, as a

rule, but a coal crusher, driven by a 25-horscpower

motor, is provided for use in crushing lump coal

when The ashes from the boilers fall

from the rear of the stokers into drop-bottom bins,

which arc emptied into steel cars. These cars arc

run "ii a track extending the length of the boiler-

room basement, with a branch and turntable at each

boiler. The ashes arc carried by the same conveyor

to an ash tank, from which they arc spouted to rail-

road cars outside the building. The spout on the

exterior of the building can be seen in Fig. 3. A
10-horsepowcr motor is used to drive the conveying

apparatus and when running at full capacity, which

is about 50 tons of coal an hour, the system requires

only 4V2 horsepower.

A 16-inch high-pressure power header for supply-

ing the engines is connected with all the boilers

and a 10-inch header connected with three of the

boilers supplies the auxiliaries. In the engine room,

a general view of which is shown in Fig. 1, are two

flue from the boilers passe -, scc-

f the economizer and the gases can be di-

verted by dampers through the economizer or al-

capc freely into the stack. Small
I engines arc provided for scraping the

of the economizers. The steel sta^ sport-
ing and has a firebrick lining throughout. It is nine

feet in diameter and 246 feet high. The gases enter
the economizers at about 500° F. and pass into

the chimney at from 375' to 400'' F. The tempera-
ture of the feed water as it passes from the econo-
mizers into the boilers is between 250'' and 271

1

. id use is made of the water that is required

for condensing purposi -iter is fir

tained from the city mains and is then used in the

ammonia condenser. The steam condenser next
takes the water, and then it flows into a concrete

open reservoir just outside the power house. This
reservoir is 112 feet long. 40 and 14 feet

deep. The water is then taken from the reservoir

by Gould triplex pumps and forced to a tank 20

FIG. I. POWER AND LIGHTING IN NBW CHICAGO MEAT-PACKING PLANT.—ENGINE ROOM.

erected at the south and central portion of the

grounds. It contains a boiler room (shown in Fig

2 on the next page) 150 feet long and 50 feet wide
and an engine room 1 Fig. 1) of the -same length,

with a width of 60 feet and a clear head of 35 feet.

\ basement 11 feet high extends under both rooms.

An addition containing the fuel economizer is located

at one end. between the power house and the steel

slack. Fig. 3 gives a general Mew of the powei

house, li shows the economizer room in an uncom-
pleted state and some other portions of the build-

ings and surroundings were not finished when the

picture was taken.

In the boiler r 11 are installed six 3'33-horse

power Cahall water-tube boilers built by the Ault-

man & Taylor Machinery, company of Mansfield.

Ohio, The boilers arc set in batteries of two each

and there is also space for one additional boiler at

the west end of the room and for a battery of lw
boilers at the east end. The boilers have a heating

surface of 3.20S square feel each and supply steam
;,i [50 pounds. Chain grates of the Green Engineer-

ing company's type are installed under tile boilers,

each grate having a surface of 07 square feet. Coal

is fed to the hoppers above the grates through pen-

dulum chutes from cylindrical coal tanks. These

tanks are supported in front of and above the boilers

as i- shown in Ion j \ tank is provided for each

of the present and future boilers, the capacity of each

lank being 25 ions.

A complete coal and ash conveying system is in-

stalled, the machinery being made by the Link bell

Machinery company. Coal from ears outside Un-

building is thrown into bins in the basement which

direct-connected electrical generating units and two
refrigerating machines. Each of the latter has a

capacity of 300 tons of refrigeration every 24 hours,

these machines being used to supply the various

packing houses of the plant. The engines are

dem-compound and iS and 38 by 48 inches in size on

the steam end and 21 by 48 inches on the com-
pressor end. Each of the generating-unit engines.

which ire shown on the right of the illustration, is

a 13 and 34 by 36-inch cross-compound con-

densing engine. They are operated with surface

condensers and with very large oil separators, which
tc the oil by reducing the steam velocity 10 a

very low rate. The engines have an economical

rating of 357 horsepower and a guaranteed steam
consumption of 12Y2 pounds per horsepower-hour

with 135 pound- pressure, a vacuum of 25 inches

and a speed of 125 revolutions a minute. The en

giiu-s are oi the Greene Wheelock type and were
buill by the International Power company of P

dencc, K. I. They are equipped with Begtrup inertia

nors.

The exhaust from the engines and comprei
id through duplicate 20-inch exhaust hi

to the oil separ 1 nd surfa - and
then passed through an air pump into a 1.000 '

power Webster open feed-water beater By an au-

devicc the extra water needed for the

supplied from thi From the

heater the pump suction carries the water into the

and thence into the boilers. The fuel

arc two in number and icrican

f beating surface
mams 24.000 pounds of water, A smoke

feet in diameter and 16 feet high, placed on top

of the power house 100 feet above datum. From the

lank all the water supply for the entire establish-

ment is obtained by gravity flow. The pumps men-
tioned are located in the basement of the engine

room, where are also placed the exhaust headers, oil

separa nsers, etc., and have a capaci

1.500 gallons of water a minute each. They are

driven at a speed of 37 revolutions per minute by

:onnection from a 75-horsepower mo
For tire protection a Worthing! tteam

pump is supplied, having a capacity of 1,500 gallons

a minute at 150 pounds pressure. !• pumps <

:

an independent fire-protection water system

is used solely for fire purpos mplete

tire-alarm system is provided, with 50 Kixcs about
raids. When an alarm is sent in ..

n the engine room to war;' -. and
the number oi the box is

-
-1 a tape.

An automatic Siegrist lul

stalled in the engine plant for handling both the

cylinder and engine oil. Each oil line is handled
by twi

ways held in reserve.

Idle engine room is well lighted and
very pleasing appearance, i" rucled

rara flake mosaic mixed with Belg

rder being of real Carrara-m
wainscoting of Tiffany white enameled
placed around the room
and above that the walls arc lined with gold-c

impervious Kittaning brick.

made by a

self-supporting system of tile and
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sists of tiles 18 by 12 inches and six inches deep

covered by a layer of concrete. By this construc-

tion a- span 16 feet wide by 60 feet long is made
entirely self-supporting, and it has the additional

advantage of being fireproof and moisture-proof, the

latter feature being especially desirable in an engine

room. The roof was built by the E. V. Johnson
company of Chicago. The foundations for the en-

gines are built of solid concrete from the basement

up. The entire building, which is fireproof through-
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the right end of the switchboard is a 200-ampere
ammeter and connected with it on the middle of

the board is a 16-point commutator switch for

throwing the ammeter into any one of the lighting

circuits.

There are thus 16 lighting circuits and 16 power
circuits. The power consumed in each of the power
circuits is recorded by a separate wattmeter, while

the total light and power supply is registered on the

load panel. The supply of current to the lighting

December 21, 1901

Practically all the machines and apparatus
throughout the plant are operated by means of mo-
tors. A few of the motors are used in the power
house, as already described, but the greater portion
of them are distributed about the beef, pork and
sheep-packing houses, where they drive the different

machines, conveyors, etc., used in the various proc-
esses of manufacture. Nearly all of the motors are
belted to individual machines, through jackshafts,

although a few are directly connected. Following is

given a complete list of the motors, with their in-

dividual and aggregate horsepower:

Aggregate.
Horsepower.

300
100
210

75
135
80
105

15

3

Total, 1,023

mbsr. H Jrsspower.
4 75
2 50
6 35
3 25

9 15
8 10
14 7%

Total, 50

FIG. 2. POWER AND LIGHTING IN NEW CHICAGO MEAT-PACKING PLANT.— BOILER ROOM.

out, including the engine foundations and also the

lining for the chimney, was constructed by R. &
S. Sollitt of Chicago. A novel feature of the engine

room consists of a number of cast-iron boxes, about

two by three feet in size, recessed in the wall at

certain places about the room. These boxes have

tight-fitting doors, provided with locks, and are in-

tended as fireproof receptacles for tools, supplies,

etc. A chain-sprocket-hoist traveling crane of 30,-

000 pounds' capacity, built by the Whiting Foundry

Equipment company, spans the engine room and

runs on side beams supported on wall pilasters.

The electric-generating equipment in the power

house consists of two Crocker-Wheeler 250-kilowatt

direct-current generators mounted between the high

and low-pressure sides of the cross-compound en-

gines. The generators supply a current of 1,000

amperes at 250 volts, the speed being 125 revolutions

per minute. They are guaranteed to stand an over-

load of 50 per cent, for two hours without excessive

heating, and since the plant has been started they

have been called upon to stand such overloading

at long intervals, and have operated very success-

fully. Room is provided for the installation of a

similar generating unit of 500 kilowatts' capacity

and also a refrigerating machine of 600 tons' ca-

pacity, so that the ultimate capacity of the plant

is 1.000 kilowatts in generating output and 1,200

tons of refrigeration.

The switchboard, illustrated in Fig. 4, of the

plant is located on the inner wall of the engine room
and near one end of the building. It was built by

the Western Electric company and contains
. one lor each of the generators, one load

panel and four v. panels. The equipment
- panel consists of a 1,500-amperc

n ammeter, one double-pole, double-break.

p; ity, a rheo-

:th an extension handle on the front of the

and an I-T-E 1,500-ampcrc circuit-breaker of

the lamina?- rd or load panel

arc mounted a 250 5,000-

irding wattmeter which
• f the plant, and a 16-

necting the volt-

! lie re-

main!:,: ical and arc-

ion. Each

ircuit-

lor each

:m at

circuits is checked by means of the ammeter at the

end of the board. At the top of the switchboard
is a clock, supported by ornamental ironwork. The
whole board, which is built of white marble, pre-

sents a very trim and pleasing appearance, the cop-

per and glass cases of the wattmeters and the uni-

forfh arrangement of the switches lending much to

this effeot.

The feeders from the switchboard pass down
through. the floor and up through the partition wall

Eight of the motors are used to operate freight

elevators, the connection to the elevator drums being
made through friction pulleys. There is also a hog
hoist outside of one building that is driven by a

35-horsepower geared motor. This hoist has a ca-

pacity of 40 250-pound live hogs. The elevator

shaft for the hoist is seen at the extreme left of
Fig. 3. One example of motor installation is shown
in Fig. 5, which is a view of three 35-horsepower,
700-revolution motors that drive fertilizer driers

and other fertilizing machinery. All the motors in

the plant are of the 230-volt type and, together with
the starting devices, were furnished by the Crocker-
Wheeler company.
The lighting system of the plant is also operated

on a potential of 230 volts. The bulk of the illumi-

nation is supplied by about 2,000 16-candlepower in-

candescent lamps. There are also roo six-ampere
Western Electric enclosed-arc lamps, operating two
in series. Twenty-four of these arcs are used for

outdoor lighting. On account of the great amount
of moisture that exists in the packing rooms, special

provisions have been made to protect the wiring
and connections. Each of the cabinet boxes is en-

closed with glass doors and provided with an in-

candescent lamp, the heat of which keeps the box
free from dampness. The wires are all run on
glass insulators, which aire mounted on special iron

brackets. Inside the buildings these brackets are

supported from wooden strips which have grooves
for the collection of moisture, so that it will not

drop onto the wires. The lamps are protected with

porcelain weatherproof sockets.

There are certain processes and machinery in a

FIG. 3. POWER AND LIGHTING IN NEW CHICAGO MEAT-PACKING PLANT. POWER HOUSE.

of the building to the roof in iron-armored conduit.

The conduits were built into the wall during the

erection of the building, the spaces between bring

filled with pitch. The distribution of the feeders

buildings is made from the roof.

The feeders come up under and branch from a

oi 'li" wire: :u ' < tii 1 ii d :n
I

n the power house and the ad

joining packing 1 may he seen

in Fig. 3. .' omi length, the wires

are all supported by strain insulatoi

large packing plant, such as the type under discus-

ion, which have lo lir operated continually, and, as

the load during nights and Sundays is considerably

lighter than the regular day load, it is advisable

from an economical point of view to install an aux-

iliary plain which can be operated to supply the

light load. Such a plant lias been erected in Ihis

, tablishmeiV in our of the main buildings. Il ion

.1 1 of a iso-horsepower tandem-compound con-

.1' 11 ing Buckeye engine belted to a line shaft, from

.vhich is driven an 80-kilowalt, four-pole, 250-volt
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1 rocker-Wheeler generator. From the same line

-haft are also belted two triplex Gould brine pumps.

Dining nights and Sundays this installation <- "\>

crated, the generator supplying what lights and

power are needed aboul the plant. When this anx-

diary set is not in operation a 75-horsepowcr motor

belted to the line shaft drives the brine pumps and
also an air compressor for operating air hoists. The
exhaust of the auxiliary engine is carried into the

exhaust mains of the main power house.

The construction and design of this power plant

and motor installation were executed by I- Levy,

the chief engineer for all of the plants of the

Chicago Traction-franchise Renewal
Ordinance.

The rcporl of the committee on local transporta-
tion, embodying an ordinance tor the street-railway
franehi bmittcd to the CI
City Council on December 10th by Aldcrmai
neii, chairman "f th< ordinance

iould control the

[1 "f in 1 1 railway franchises and is the result

reral months' work and study. Among the

principal features in the ordinance are the
The earlii of the pending

franchise controversy, leaving ti ol munici-
pal ownership in and not waiting for

•

mmmmmmti
ft tttt

FIG. 4. POWER AND LIGHTING IN NEW CHICAGO MEAT-PACKING PLANT

Schwarzschild & Sulzberger company. A. B. Cro-

zier, assistant chief engineer at the Chicago plant,

has immediate charge of the installation. The chief

electrician is C. P. Barnett.

-SU1TCEB0AFD.

Electrical Contract for Yerkes' London
Underground Roads.

Official confirmation has been given of the report

mentioned in the Western Electrician of last week
that the arbitration on the projected change from
steam to electric power of the underground railroads

in London has been decided in favor of the direct-

current system, championed by Charles T. Yerkes.

The contract has already been let by Mr. Yerkes
for the electrical power equipment and it is ex-

pected that the work of changing the motive power
will be commenced immediately, although it will

take nearly two years to make all the alterations.

The contract has been awarded to the British

\\ estinghouse Eleotric company, whose new works
at Manchester, England, will be in operation in a

few weeks. A portion of the installation, However,
will be built at the Westinghouse works in Pitts-

burg, in order to hasten the construction. The
electrical generators wull be of 6,66o horsepower
each, which is slightly larger than those for the

.Manhattan railway in New York, which are at pres-

ent the largest in the world. The generating sta-

tion will have a minimum capacity of_ 70,000 horse-

power and a maximum of 100,000. The generators

w ill lie driven by steam turbines which will be three

limes the size of any turbines now built or planned.

Mr. Yerkes was in Chicago early in the week,

but declined to see representatives of the press, say-

ing that he was not talking for publication.

further legislative action on this subject. No set-

tlement to be made, however, on the basis of the
unqualified 20-year grant, but all agreements entered
into to provide for termination of the same by the
city at arty time during the last 10 years of the grant.

Strong recommendation for sweeping municipal
control over everything pertaining to the operation
of street cars.

Complete unification of management of the various
surface roads, with joint use of tracks and power
within a certain area. Complete transfer arrange-
ments.

Stringent regulations concerning the equipment of
cars, demanding the best and most approved charac-
ter, finish and design, with rules governing vestibules,

heat, ventilation and operation. Even- car to be op-

Mexican Submarine Cable.

Under date of November 21, igoi, United Stales

Consul Canada of Vera Cruz reports that the Mex-
ican government has contracted with the Safety

Insulated Wire and Cable company for a submarine
cable to be laid between Vera Cruz, Frontera and
Campeche. The cable is 40 he 472 nautical miles

long; there must be enough to reach a depth of 4g
feet in the port of Campeche and (15 feet in the ports

of Vera Cruz and Frontera. It is to be made of

nine copper wires, protected by 16 galvanized-iron

wires for the deep sea and 18 additional steel wires
for the coast. The manufacture of the cable will

he under the supervision of the Mexican government.
The company is to receive for the work $600,000
gold, of which $283,000 is to be paid when the cable

is placed in service and the balance in two and four

months thereafter. The cable must be ready for

service on April 2, ig02.

Work on the survey for I lie proposed electric-

railway extension from Haywards to San Jose. Cal..

a distance of about 3Q miles, has been begun. The
project is that of the Oakland and San Jose Railway
company, which was recently incorporated for $2,-

500,000, and its directors are practically the same as
1 hose of the Oakland Transit company.

PI.;, g. lOlVKR AND LIGHTING IN New CIO

PACKING PLANT.—MOTOR INSTALLATION.

crated singly, except by express permission of the
council.

All rails to he of the grooved type, and all 1

Streets 1101 in use 10 I.e torn up and the streets put
in good condition.

Entire abandonment of the cable
power: abolition of all overhead wires in the dis-

trict bounded by North incline. Ashland avenue and
Twentj second street, and the substitution of under-
ground electric conduits on all systems whci
cable is now in 1:

The lowerit Burcn and
Washington street tunnels at the expen
companies using them.

Rate "i * iri ,1 live cents, with uni-

I transfers, but tickets to be
: for 25 cents.

Among many other recommend
calling attention to the
paid assistants in enabling I

pi r value the
itendents against mar

The report is especially e:

1 the demands thai

ompanics for bd
e generally. These inr.

irdered by the council in ao
public needs.

vcstibuling
of all cars with electric p

1 here is a clause calling
the abolition of running
Every grant is made condition
ting their roadbeds, equipment and plai

ondition and maintaining then, ndard
throughout the existence of the 1

Action on the report was di

The committee desires the fl

recommendations, and to this end will

sessions in order to permit all •

appear and give their views. At the el<

public hearings the question will be taken up by the
council and acted upon.

Massachusetts Electric Companies.
The second annual report of the Massac:.

Electric Companies covers the operations for the
year ended September 30, 1901. The corp 11

ils 10 companies operating street railways north
and south of Boston. The trustees ask that thev
be given power to sell the corporation's shares of
the stocks of the Newport and Fall River and the
Hyde Park Electric Light companies, so that the
direct interests can be more nearly confined to Mas-
sachusetts. The corporation controls 819.5 miles of
track in 22 cities and 66 towns, containing an aggre-
gate population of over 1,000,000 people" outside of
the city of Boston. The total stock of the con-
trolled companies amounts to 134.622 shares, of
winch 134-077 shares are in the possession of the
trustees. During the year the trustees were author-
ized to issue 4

l
.j per cent, notes running five years

and amounting to $3,500,000, the proceeds to be
used for the acquisition of more stock. Of these,
notes amounting to $2,700,000 were issued. The
corporation intends to ask the railroad commissioners
for authority to issue additional capital stock of the
various street-railway companies controlled by iL
The sum of $1,339,436 has been expended for im-
provement and reconstruction, during the last year.
During the year the mutual insurance company-
owned by the corporation has collected premiums
at the rate of five per cent, of the gross cai
of the companies insured. The balance
held by the insurance company was $10.;.

tember 30, igoo, and $220,693 on September 30, 1901.
1 be income account of the operating companies
shows increases of nearly five per cent, in the
earnings and nearly seven per cent, in the net
visible income. A large amount of reconstruction
work has been in progress during the las.

years, but tins is now' practically completed at

cost has been charged against the surplus account.
The gross earnings for the year were $5 ;

and operating expense's were $3,015,485.74
net earnings of $1,862,647.70. Fixed charges
$937,206.12 and dividends of .-"-

. ,e a surplus
he year of $145,971 - rplus being

$466,286.39. rile have J15.S57.41X-> pre-
ferred and $14,293,100 common s

Technical Periodicals.

In a recent address before thl S
chanical Engineers, at Sibley

y, Professor II. Wade Hibbard made tl

lowing pertinent remarks cone engineering
"Among tl :bers of the

i ring profession -.'day arc the moving spirits

of the engineering press. Much matt<
gularly to be found in the current

odicals of a profession growing so rapidly and in

so many directions as is mechanical engineering,
.
monographs upon particular sut

hey arc by their gathering
all the required materia: of years and many

>, and by their ordcrlj
and evolving of princip

their pro,'.;

behind the times. The reason foi >f the
engineering press is to colli .'liable

information—news, if you please—and
weekly or in

a circle of readei -

representing special bra: .

far surpass in numbers
the lib.

that they have .:

these may :

' the pub!
of the many engineering
thinkingly or del

quaintancc with so great a

own future to make in a country
il

The Ethai
templates the erection of a
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Distribution by the Three-phase Sys-
tem and the Operation of Single-

phase Circuits by It.
1

By W. L. R. Emmet.

Since the single-phase alternating distribution pre-

ceded the use of polyphase currents, there has nat-

urally been a tendency to continue its use, and a

full appreciation of the advantages of polyphase

currents has not been acquired by many of the prac-

tical men who handle distribution problems. The
first uses of polyphase currents were for power
alone, the old single-phase lighting systems being

unchanged. As time has gone, however, the use

of single-phase apparatus has steadily diminished,

and the production of polyphase apparatus has in-

TTF|
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FIG. I. THREE-PHASE DISTRIBUTION AND SINGLE-PHASE
OPERATION.—FOUR-WIRE THREE-PHASE LOW-

TENSION SYSTEM.

creased ; and although there is still some demand for

single-phase generators, an investigation will show
that the best-informed electrical engineers have now
discarded them altogether.

An extensive experience with single-phase, two-

phase, three-phase and other apparatus, has led me
to believe that for almost all purposes of lighting

and power distribution, the three-phase winding is

the most desirable for central-station generators,

and that two-phase and single-phase windings have,

in the great majority of cases, no good reason for

existence.

It is not necessary to enumerate all the advantages

of the three-phase system, but it may be said that

among the reasons for its universal adoption are

that the three-phase generator is better than the

two-phase generator for single-phase operation,

where single-phase operation is required, and, fur-

ther, that the three-phase generator when used as

a single-phaser is practically as good and as cheap

as it would be if it had been designed particularly

for single-phase uses. Thus it can meet the two-

phaser or the single-phaser on equal terms in their

own field and at the same time can afford its own
special advantages.
When a three-phase generator is to be operated

on a single-phase circuit, it is generally desirable

to use a Y-connected winding, although with cer-

tain types of windings, the delta connection vyill

give equally good results. With such a winding

the three-phase machine, -as ordinarily designed,

will carry from 75 per cent, to 85 per cent, of its

rated load in single-phase current between two con-

ductors with the same heating which would be pro-

duced by operation at its rated capacity with bal-

anced three-phase current. If motors or rotary con-

verters are connected to a three-phase generator

which is operating with single-phase load, these mo-
tors or converters will tend to equalize the load

between phases and thus may increase the capacity

of the system. When a three-phaser is partly loaded

with single-phase currents between two of its wires,

the unused phases may naturally be loaded with

other single-phase currents, thus giving various de-

grees of unbalancing between the three phases, and,

with normal heating, will vary from 75 per cent.

to 100 per cent, of the total three-phase capacity.

The statement that the three-phaser will carry 75
per cent, of its rated load in single-phase current

frequently leads the customer to ask: "Why should

I buy such a machine to deliver single-phase current

when I can get a single-phaser which will deliver

its full rated capacity with normal heating?" The
answer to this question is that the three-phaser de-

signed for a given single-phase output has about
the same size and cost as the machine designed for

single-phase alone, the apparent inconsistency lying

in the fact that a three-phaser for a given output

is cheaper and smaller than a single-phaser.

While purchasers of three-phase generators have
frequently made special demand for large single-

capacity, there arc, in point of fact, very few
necessary, or desirable to operate

three-phase machines exclusively on single-phase load.

Companies that operate single-phase circuits can al-

their circuits roughly into

. putting some of them on one phase and
'y portion of a lighting

compai hich cannot be advantageously di-

vided between the ension, intcr-

conne m, if such a system is

Even where such used, they
never include the whole lighting distribution of the
company, and there will alv.: ying circuits

which can . other phases. There

1. Read bt.t-.- '. Electrical Engineers
at N'e-* tyji .

are also, in most cases, transformers for arc lighting
and other kinds of single-phase load which can be
put upon the least-used phases, and which will thus
tend to help out the balance of the system. Many
purchasers think that it is necessary to buy a single-

phase generator because they use single-phase cir-

cuits, whereas the approximate division of these
circuits between the phases would involve no diffi-

culty whatever.
Since the normal single-phase capacity of a three-

phaser is about 80 per cent., since all motors and
rotary converters tend to equalize the balance, and
since there is always scattering single-phase load
which can be conveniently put upon the lightly

loaded phases, we may practically consider that the
three-phase generator can be used at its rated ca-

pacity on any system.

If the three-phase generator is operated with sin-

gle-phase load, or with seriously unbalanced load,

there will generally be a marked potential difference

between its phases. The phase-carrying load will

show the drop in potential which such load would
ordinarily occasion on a similar single-phase ma-
chine ; one of the disused phases will generally

show a higher voltage and the other a lower volt-

age. With machines of good inherent regulation,

such as are now generally used for lighting pur-
poses, these differences are small and can readily

be taken care of by regulators in feeder circuits.

Where three-phase generators are operated on sin-

gle-phase, three-wire distributing systems, the gen-
eral practice is to regulate the generator to give

the desired voltage on the three-wire system, and
to control by regulators the voltage of circuits

connected to the other phases. The variations of

voltage on these other phases may, in some cases,

be actually a convenience, since between the three

phases a voltage can often be selected which will

nearly suit the requirements of any feeder.

Two systems of low-tension distribution for light-

ing are used and recommended in connection with
three-phase generators, viz., the single-phase, three-

wire system and the three-phase, four-wire system.

When the single-phase, three-wire system is used,

the generator is generally somewhat unbalanced by
the large demand for a single-phase current which
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FIG. 2. THREE-PHASE DISTRIBUTION AND SINGLE-PHASE
OPERATION.—THREE-PHASE GENERATOR WITH SINGLE-

PHASE THREE-WIRE LOW-TENSION SYSTEM.

the three-phase-wire system creates, and the voltage

is regulated with reference to the needs of the three-

wire system. The primary circuits are so arranged
as to deliver power through transformers to low-
tension network. The transformer secondaries are

provided with three leads, one for the neutral and
one for each of the outside wires. Since the drop
in high-tension lines is small and since transformers
can be put wherever they are needed, it is easy to

arrange an alternating three-wire system in such a

manner that it will give very perfect voltage dis-

tribution in all parts of the area which it supplies.

In direct-current, three-wire systems, we naturally

have to deal with large and variable feeder losses,

which, in spite of the most careful arrangements,
must seriously interfere with the maintenance of

good regulation. In alternating three-wire systems

the regulation should, with intelligent handling, be

practically perfect.

The other method which is available for low-
tension distribution with three-phase dynamos is the

four-wire, three-phase system. This system is sup-

plied from groups of transformers, with three in

each, their secondaries being connected in "Y" from
a neutral. The secondary voltage of each trans-

former is that suitable for the lamps which it is

desirable to use. In action, this arrangement is

equivalent to the ordinary three-wire system, except

that it has three branches and a neutral instead of

two branches and a neutral. The copper economy
is practically the same in both, the advantage being

7 in favor of the four-wire, three-phase sys-

tem, since the neutral need not be quite so large.

'1 his system also has the advantage that its outside

wires arc available for operating motors. Another
advantage is that it affords a balanced load to the

three-phase generators, if the four-wire system is

kepi in balance.

The arrangement of these methods of secondary
distribution is illustrated by Figs. 1, 2 and 3. From

diagrams it will be seen that it is necessary

: four wires with either, if motors arc to be

operated. Where the single-phase, three-wire sys-

i, it is necessary to run a separate power
wire which can be energized from a transformer,

and which, with the outside wires of the three-wire
system, affords three-phase currents for operating
motors.
The four-wire, three-phase system cannot be ad-

vantageously used in all cases. Where it can be
consistently used on a large scale it is probably the
most desirable method of secondary distribution.
It should not be used, however, where the conditions
are such that the three-phase system must be seri-
ously unbalanced by arc-light transformers or other
unavoidably unbalanced load. Generally it is not
desirable unless its arrangement is complete and
the whole plant is arranged and operated with ref-
erence to its use. In the rearrangement of existing
plants it will generally be expedient to use the
single-phase, three-wire system operated from three-
phase generators as described above.

In distributing electricity over considerable areas
it is desirable to keep in view certain general prin-
ciples in order that proper voltage distribution may
be obtained. Some of the variations which affect
voltage regulation are controllable from the station,

while others are beyond such control, and conse-
quently can be only partly equalized by the main-
tenance of a desirable average condition at the main
station ; even where controlling apparatus is pro-
vided in the main station the regulation may be
imperfect unless considerable expense is incurred
for labor necessary to the intelligent handling of
such controlling mechanism. The following simple
rules should always be kept in view when distribu-
tion systems are being arranged

:

First, reduce the number of circuits to be reg-
ulated to a minimum. Second, so arrange the sys-
tem that variations not controllable from the main
station are made as small as possible. Third, re-
duce the amount of total drop on all circuits so
that frequent changes will not be necessary. Fourth,
interconnect the load in large groups so that any
variable load unit will be small in comparison to

the whole of which it forms a part.

The proper application of these rules will gen-
erally lead to an arrangement where the number
of feeders is small, each feeder carrying the maxi-
mum amount of power which it is desirable to

transmit over a single line. Each feeder will sup-
ply a compact primary network or a set of short
primary branches, the loss beyond the feeder end
being small, so that a good voltage regulation at

the feeder end will insure good service to all the
customers connected to that feeder. To get such
a result the load must, of course, be connected near
the feeder end instead of being scattered throughout
its length.

A method of primary distribution has been used
and advocated to a considerable extent which fre-

quently lends itself very well to the accomplishment
of the results above mentioned. This system is

illustrated by the diagram of Fig. 3. The Y-
connected generator is used with windings ar-
ranged to give about 2,300 volts between the neutral
point and each outside wire. Such a generator may
be loaded as if it were three separate single-phase
machines, the neutral being used as a common re-

turn for all the circuits. The standard 2,300-volt

transformers are adapted to use between the neu-
tral and any of the outside conductors. The usual
method of applying this system is to run out long
four-wire feeders. At the end of each four-wire
feeder there may be a loop or a branching of the
four-wire system, so that it is brought near to all

parts of the area to be supplied. The transformers
for lighting purposes are connected to short two-
wire branches, which connect to the four-wire
feeder at or near its end, the arrangement of these
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FIG. 3. THREE-PHASE DISTRIBUTION AND SINGLE-PHASE
OPERATION.—HIGH-TENSION FOUR-WIRE

THREE-PHASE SYSTEM.

branches being such as to give an approximately
balanced load on the four-wire system, If the load

1 balanced there will be no current in the neutral.

Even if the unbalancing is considerable, the drop
in the neutral will be so small that it will only

slightly affect the voltage conditions. Regulators

ran lie' used in the main stations in each of the out-

ride conductors, and these, in combination with

ompensated voltmeters, can maintain the desired

potential at the feeder end between each of the

-.ni nl' conductors and the neutral. The neutral

conductor .should preferably be grounded in the

main station, so that the maximum voltage to

ground on any of the transformers will be 2,300

vili ..

With a rough approximation to balance we vir-
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tuallj have, by this system, three-phase transmission

al 4,000 volts, the voltage between the outside wires

being about 4,000, when wc have 2.300 volts between

each wire and tin neutral. The system thus affords

means by which we can economically distribute over

large areas without the use of step-up transform-

ers.

When this system is used, it may often be de-

sirable t" operate lines in the immediate vicinity

of the power station from single-phase branches in-

stead of running out the four-wire feeders. The
neutral should simply be used as a common return

where convenient, and the long lines should be so

arranged that the common return will be as effective

as possible. Wherever motors are used it is, of

course, necessary to get access to all three of the

outside conductors.

The great improvements which have recently been

made in automatically regulated three-phase gen-

erators have made it economical and desirable to

use such machines in many cases where direct-cur-

rent apparatus would heretofore have been adopted.

The alternator is simpler, more efficient and less

liable to trouble than the direct-current machine,

and it is often desirable to use it even where long-

distance transmission is not required. There are

also many cases where the principal loads are found

in the immediate vicinity of the installation, but

where there are certain long branch lines which it

is desirable to operate at high voltage. If low-

te«sion> alternating-current generators are used,

such transmission lines can always be taken care

of by step-up transformers. The system recom-

mended for such low-voltage alternating distribu-

tion is the four-wire, three-phase system, operated

from a low-voltage Y-connected alternator. The
winding of the alternator is such that the voltage

of lamps is provided between its neutral and its

outside wires. A four-wire network is supplied

from the machines, through suitable feeders, the

lights being operated in approximate balance between

the outside wires and the neutral, and standard

motors being connected to the outside wires, where
desired. If the standard 220-volt motors are used

the desirable lamp voltage will be about 125 and

with 440-volt standard motors 250-volt lamps vyill

generally be suitable. The system of distribution

with the higher voltage can be extended over con-

siderable areas with small expense for copper, and

is very desirable for mill lighting and many other

purposes.
^uch low-voltage alternating work is desirable

for railroad yards, summer-hotel properties, colleges,

private estates and other similar installations.

Electric Lighting on Pennsylvania
Trains.

As a result of experiments conducted during the

last year to ascertain the exact advantages of electric

lighting, it is reported from Pittsburg, Pa., that the

Pennsylvania Railroad company has decided to in-

troduce incandescent lighting generally on all of its

passenger equipment on lines west of Pittsburg.

The first train to be equipped will be the local train

between Pittsburg and Leetsdale on the Fort Wayne
road.
Eight-candlepower incandescent lamps will be

placed in the coaches in clusters of four lamps each.

I here will be five clusters to a car. This will fur-

nish 160 candlepower for the main body of each

coach, In the vestibules or over platforms and in

tlie toilet rooms and lavatories 140 candlepower ad-
ditional will be supplied. This will bring the total

up to 300 candlepower, estimated, or 280 actual can-

dlepower. It is said that this will supply almost
double the light now furnished.

The new system embodies the use of storage bat-

teries. Edison cells have been adopted, according to

report, and they will be carried directly under the

car floor, and placed where they may readily be re-

1111 ocd, and newly charged batteries put in their

place. According to present plans each car will

have 16 cells. They will contain sufficient power to

light up a car for 16 hours. This, it is thought, will

meet all requirements. If, however, the charge is

insufficient, the charge will be increased, possibly, to

one good for 32 hours of continuous lighting.

Charging stations will be established in Pittsburg.

Columbus, Cincinnati, Indianapolis, St. Louis, Chi-

cago and. maybe. Crestline. Small generators will

be installed at each station. About eight hours will

he required to charge a cell. It is stated that the

entire passenger equipment of the railroad will be

overhauled as quickly as conditions will permit.

More Trouble in Denver.

The Denver (Colo.) Times of December 9th states

that an injunction has been applied for in the Dis-

trict Court by the Denver Gas and Electric com
panv against the city of Denver, all the city officials,

the boards of aldermen and supervisors and the La-
combe Electric company. The Denver Gas and Elec-

tric company asks that the city be restrained from,

paying and the Lacombe company he enjoined from
accepting any moneys of appropriations made by the

city for the payment of bills for lighting the streets.

The plaintiff company also asks thai it In- given judg-
ment against the city for eight monthly installments

of $6,000 each, which are due it for lighting the stn

I torn May until December of the present year. The
plaintiff claims that it lias had the contract for light-

ing the city streets since 1X04. and that the contract

was renewed at the beginning of the present year at

reduced rates. It alleges that the city broke its con-

tract and made a new contract with the defi

company. been made by the city

to the plaintiff company, it is alleged, since May
which time the new company bung il lights.

I hi plaintiff alleges that the city had no rigl

contract with other parties while un I I with
it, and that if the city electric-light appropriation is

put iii circulation it will give it no power of rc-

11 law.

Independent Telephone Lines in Three
States.

The interesting map herewith reproduced is pub-

lished by the United States Telephone company of

Clevelai right, 1901, by G. S. Du Pcrow) and

the Independent telephone development in the

if Ohio, Indiana and Michigan. Toll lines arc

Electrical Device Used in Photograph-
ing a Railroad Train.

1 he apparatus used by the Burlington road's

ivcr fast train, "The Burlington's Num-
ber One," in taking its own picture recently while

traveling at a rate of 60 miles an hour, is described

device comprising an electric switch, which.

when connected to the rail, closed the circuit on

being struck by the engine. A circuit extended

from the switch through a set of dry batteries to the

r release. This release was in itself a com-

plicated device, consisting of a pair of low-resistance

coils, acting as electromagnets to close the circuit

and attracting the armature, which in turn com-

municated with a series of levers so constructed as

MAP OF INDEPENDENT TELEPHONE LINES IN THRES STATES.

indicated by unbroken black lines and toll lines in

course of construction by dotted lines. Dots indi-

cate toll stations and dots surrounded by circles show
exchanges. In the large wall map of the original

these distinctions are perfectly clear, although they

are less easily discernible in the reproduction. The
latter does show, however, clearly enough, the extent

of the network of Independent telephone lines. Ohio

and Indiana are perhaps the banner Independent

telephone states in the Union, and the central part

of Michigan is also well covered. The map forms a

striking exhibit of the growth of Independent

ony 111 the Middle West, as no line owned or

ed by a Hell licensee company or Bell com
panv of any sort is shown upon it.

to minimize the resistance of the shutter spring.
The camera was set up and focused on the track
and the switch was put in place about six feet be-

hind the spot where the front of the engine was
wanted on the plate. The engine upon striking the
switch closed the circuit and the high-speed shutter

of the camera was actuated by the electron-. :

1'luis the train took its own picture while running
at the speed of a mile a minute.

The Pomeroy-Mandelbaum syndicate has acquired

the Tuscarawas Railroad company of Akron. Ohio.
The new company will be known as the Tuscarawas

m company and will he capitalized at $350,000.

F. T. Pomeroy is president of the company. Lines

are in operation from Canal Dover to New Phila-
.1 it is proposed to extend the line from

Canal Dover to Strashurg.

Photographing Electric Sparks.
The department of physics at Carleton College

Xorthncld. Minn., "lias been conducting some .

in the way of photographing electric sp.irks

of an elec-

tric spark applied to a photographic plate, and were
performed in a darkened room under a deep red

l'he plate was held between the elec:

of the machine by means of a non-conductor, with
side of the plate toward the discharging

ctor. The photographs thus secured arc really

graphs of miniature lightning. The el

charge struck the plate and went around •:

other conductor, following the line of the Ic

.". and left an irregular line of light, quite

like a photograph of lightning.
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in the troubled waters of financial

contention for ;•. year or so, it seems to be evident

that the Erie Telephone company is finally destined

for the Bell harbor. The newj seems to be definite,

finally, but the rumors and per-

turbations of the last few months. The Erie system

is an important one; but it is better that it should

be distincti - distinctively Independent

than an uncertain quantity which, to change the

metaphor, would be happy with either dear charmer

nly the othtrr away. In the 'ate of

'he final readjustment of the Erie company
.d-out Bell concern will make lit'

Mr. Yerkes has won a distinct and notable victory

by the decision in the case of the direct-alternating-

current contention in London. The arbitrator de-

cided in favor of the well-tried direct-current system,

as most well-informed people thought he would do,

and now the American promoter has a chance to put

his elaborate plans for the electrical operation of

tunnel roads in the English metropolis into effect.

Stock of both companies immediately involved in the

dispute—the Metropolitan and the District—rose in

consequence of the announcement of the decision. Mr.

Yerkes' ultimate scheme is believed to contemplate

the linking together of most of the existing under-

ground systems as well as the building of new tun-

nels or "tubes." These improvements will undoubt-

edly work out to the betterment of the immense

traveling public of London. In the meantime, how-

ever, the London County Council has declared in

favor of shallow subways instead of deep tunnels,

and it is not unlikely that Mr. Yerkes may again

experience that hostility of municipal authorities with

which he is not unfamiliar.

We have heard of the "third-rail eye" and the

"telephone ear," and it now appears that there is a

new disease to which the name "trolleymania" is

given. The name is, however, in sober truth, newer

than the disease, which is simply a form of mental

alienation in which the delusion has to do with the

appearance and noises of trolley cars. It appears

that an unfortunate gentleman in New York was

run down by a trolley car about two years ago and

carried for some distance on the fender. He was

seriously injured, and at the trial for damages a

physician testified that ever since the accident the

patient had suffered from the delusion that he was

being pursued by trolley cars and also that the air

was full of the clamor of trolley gongs. Dr. New-

ton, the medical expert for the street-railway com-

pany, said that in all his experience in accident cases

he had never heard of a man who, though in every

other way perfectly sane and able to attend to his

business affairs, suffered from delusions which could

be called "trolleymania." Dr. Newton sajd that the

term was apt to be adopted into the glossary of

medico-legal expressions. Thus it may be possible

that the maligned trolley will suffer additional and

uncalled-for odium, for it is obvious that the de-

rangement might be as easily "cablecarmania" or

"locomotivemania."

Points of law of interest to nearly all electrical

companies are discussed by the Supreme Court of

Oregon in the case of Boyd against the Portland

Electric company. Here the court holds applicable

to actions for injuries received from contact with a

live electric wire in a public street the doctrine that

where the thing which causes injury is shown to be

under the management of the defendant, and the ac-

cident is such as in the ordinary course of events

would not happen if he had used proper care, it

affords reasonable evidence, in the absence of a sat-

isfactory explanation, that the accident arose from a

want of care. It says that electricity is a dangerous

element, and those who make merchandise of it are

legally bound to exercise that degree of care that

will render its use reasonably safe; and, as the wires

which convey it cannot safely be permitted within

reach of travelers, a presumption arises, when they

are found out of their proper place, that those having

them in charge have been negligent. The courts

quite universally hold that proof that a live wire was

down in a street and injury resulted therefrom is

prima facie evidence of negligence.

Again, the court holds that since the wire which

caused the injury in this case would not, presumably,

have parted and fallen down, in the ordinary course

of events, unless it was either defective or improp-

erly stretched or fastened, it was reasonable to pre-

i hat. its position in the street was owing to

i] all of these causes. It says that it must be

assumed thai a uitable wire, properly put up, would

11 a menace to travelers in the highway; other-

1 the operation of a light plant by wires sup-

ported by poles in the streets of a city would be ipso

. nui hi'" and an unauthorized interference

with the rights of the public. If, therefore, the

wires break and fall down, that fact in itself affords

reasonable evidence of negligence, either in the use

of defective wires or in the manner of putting them
up, and calls upon the company to show that it was
without fault.

At the same time, it is also the rule, the court

holds, that if the poles and wires of an electric com-
pany are properly erected and maintained, and a

storm of unusual and extraordinary severity, such as

could not reasonably have been expected, causes

a wire to fall, and the wire is not negligently per-

mitted to remain an unreasonable time in such con-

dition, the company will not be liable for an injury

caused thereby. In other words, where the proxi-

mate cause of the injury is an external force for

which the company is not responsible, the question

'

of liability will depend on whether the force was one

that might reasonably have been anticipated.

Since the first message was flashed through the

first Atlantic cable no advance in methods of elec-

trical communication, with the exception of the in-

vention of the telephone, perhaps, has created so

great a sensation as the announcement that Mr. Mar-
coni in Newfoundland has detected signals in his

space-telegraph apparatus made by his assistants in

Cornwall, England, coming over nearly 1,800 miles

of ocean expanse without the aid of conducting

wires. Up to last week the greatest length of trans-

mission by space telegraphy had been within 300

miles, although we believe that Mr. Marconi had

offered to demonstrate to the British Admiralty that

he could send messages toy his system for distances

as great as 500 miles. But a jump to 1,800 miles

—

that is tremendous ! It appears that Mr. Marconi

himself hardly hoped to get a result across the At-

lantic, but with the idea of making a trial at least

he instructed his assistants in Cornwall to send the

three dots of the Morse letter S at certain specified

hours. And faintly and irregularly and at broken in-

tervals the three dots were audible at the receiving

end in the New World ! It was certainly an achieve-

ment to stir the imagination with visions of a wire-

less age.

But there is a sober second thought. Possibly

tfiere was error on the part of the observers, or, if

not, the observed "dots" may not have come from

England at all, but from some other source. Even

if the transmission was actually accomplished by

prearrangement, the path to a practicable utilization

of the possibility, in a transatlantic sense, is still

beset with enormous difficulties.

As to the likelihood of error in observation, there

is always such a possibility (although in this case

hardly a probability) so long as human beings are

fallible. Concerning the chance that the signals may

have come from some unknown cause, there is the

possibility, as Professor Freeman points out in an

interview printed in this issue of the Western Elec-

trician, that atmospheric conditions may have caused

the receiving apparatus to "dot." Again, it will be

recalled, as an interesting coincidence, if nothing

more, that just about a year ago Tesla, who has

long experimented along the line of wireless trans-

mission, announced that he had observed electrical

actions in his apparatus which appeared inexplicable.

In somewhat mystical language Tesla attributed the

phenomena to extramundane causes and spoke of

them as a "message" reading "One—two—three."

The similarity between this signal, if such it may be

termed, and Marconi's three dots is certainly striking.

And, finally, the great practical objection to all

forms of space telegraphy, however great the dis-

tance covered, until some selective system is avail-

able, is apparent to all who have given the subject

even passing attention. Each message must be at-

tuned to actuate only the receiver for which it is

intended among a multitude of "others. The Hertzian

waves are assumed to be diffused in every direction

from the point of propagation, and if the. wireless

system is to be practicable on a large scale some

scheme of non-interference must be devised to pre-

vent endless confusion. And so we can see that

I he future of space telegraphy is still uncertain, even

if Marconi has actually received transmitted signals

over the great distance of 1,800 miles. But, never-

theless, the feat is an inspiring one. If it has been

accomplished by the untiring Anglo-Italian inventor,

be has made his name illustrious, whatever the out-

come.
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MARCONI'S TRANSATLANTIC FEAT.
The startling announcement was given to the

world on December 151I1 thai William Marconi had

succeeded in transmitting electrical signals across

the Atlantic Ocean without the use

wires. It was slated that one letter ol tin Morse

alphabet (S) had been transmitted from the wire-

less-telegraph station recently erected at Poldhu,

near the Lizard, in Cornwall, England, and was re-

ceived on the top of Signal Hill, a promontory back

of St. Johns, Newfoundland, and ovcrlooking^he At-

lantic.

iMr. Marconi explained to representatives of tile

press that before leaving England he made his plans

for trying to accomplish this result, for. while his

primary object was to communicate with Atlantic

liners in midocean, he also hoped to receive wire-

less messages across the Atlantic. He arrived at

St. Johns on December 6th and brought with him

most of the essential apparatus for his experiments.

On Monday, December Qth, he cabled to the Corn-

wall station orders to begin signaling according

to a prearranged schedule, and on Wednesday and

Thursday signals were received which demonstrated

to Mr. Marconi to his profound satisfaction that

they were the genuine signals transmitted from

England over a distance of 1,800 miles.

An explanation of this wonderful achievement is

given in the following statement, which is credited

by a correspondent as coming from Mr. Marconi:
"Before i left England for Newfoundland to ex-

periment in communicating with ocean liners in

midocean 1 arranged with my assistants at my sta-

tion in Poldhu, Cornwall, near the Lizard, to send
out certain signals on and after certain days, ac-

cording to a detailed plan 1 supplied them with.
"1 had just a hope that the signals might reach

across the Atlantic to Newfoundland. The distance,

1,800 miles, was far greater than we had ever yet

attempted, but the electric power at Poldhu was
unusually great, and the wide, unbroken area of

ocean, without a break until Newfoundland was
reached, offered an exceptional opportunity for test-

ing the ultimate possibilities of my invention.

"Had it not succeeded I should not have been
disappointed, because it was an extraordinary task

to impose upon the apparatus, and failure would
11

I
have meant anything.

'On arriving in Newfoundland and installing my
station on Signal Hill, at the entrance to St. Johns,
I sent up kites every day this week with the vertical

aerial wire appended, by which our signals are

received. I had previously cabled to Cornwall sta-

tion to begin sending the prearranged signal.

"Tuesday my kite broke away and nothing re-

sulted. Wednesday, however, 1 had better luck.

My arrangement was for Cornwall to send at five-

minute intervals between three and six o'clock p. m.
the Morse letter S, which consists of three dots.

"1 he hours named were equivalent to from noon
to 3 p. m. at St. Johns, and on Wednesday, during
the hours, myself and my two assistants received

these signals under such conditions as assured us

they were genuine. We received them through a

specially sensitive telephone attached to our 'instru-

ments which enables us to detect signals which the

instruments would not record. The combinations
were perfeot, though faint. The test was conclusive,

though not practically effective.

"On Thursday we tried again during the same
hours and were again rewarded with audible signals,

though fainter than on Wednesday. This I attribute

to 1 he trouble we had in keeping our kite elevated,

owing to baffling winds, but this test made further

doubt impossible.

"We tried on Friday, but gusty airs made kite

living impossible. The same conditions continued
lo-day.

"I shall try again on Monday and expect to re-

ceive the signals again, as Cornwall makes them
daily until ordered to desist.

"After Thursday's success I wired my principals

in London, and am now at liberty to inform the

press of what I have accomplished. I have also

informed the governor of Newfoundland, Sir Cav-
endish Boyle, requesting him to notify his majesty's

government in London of that fact. I am myself

informing the Italian government. The Russian Ad-
miralty, which yesterday decided to install my sys-

tem on its warships, will also be notified. I have
also informed Premier Sir Robert Bond and the

Newfoundland ministry, to whom I am indebted

for many kindnesses, and they have offered me every

facility to continue my work.
"Next week I shall arrange for the erection here

of a pole 200 feet high, to be used for receiving

purposes, instead of the unreliable kites. My two
assistants will remain here, and I will return to

England by the liner Sardinian to continue the ex-

periments from the Cornwall station. I shall en

large the battery there and add more electric power.

By this means I hope to send across signals so

powerful as to actuate the ordinary' instruments

and make the working of the system effective, day
and night, the whole year round.

"When this is done I shall revisit Newfoundland
to erect a large station here, similar to that in Corn-

wall in power and extent.

"With that it will be possible for me to send

and receive mess- both sides of the Atlantic,

and with a third station at Cap' Cod I can span the

stretch of ocean bewcen Europe and Amer-
ica.

"Though the- signal ' Wednesday and
Thursday ictween

my ordinary -unions, they were satisfactory

gards the extreme character periment and
convince me that within reasonable time it will be

po ible to carry on commercial telegraphy across

tlantic by tin* method as expeditiously and
rlie submarine cables."

In a subsequent signed statement, dated at St.

John Dcccmbei [6th Marconi has this to sav:

"I received on Thursday indications of the signals

at 12:30. and with certainty and unmistakable clcar-

10 minutes after one, quite a succession of S's

being received with distinctness. A further number

were received at 20 minutes after 2, the latter not

so good. Signals were received Friday at 2S minutes

after one o'clock, but not so distinct as on Thursday.

I am of the opinion that the reason why I did not

receive continuous results were: First, the fluctua-

tions in the height of the kite, which suspended the

aerial wire, and, second, the extreme delicacy of my
receiving instruments, which are very sensitive and

had to be adjusted repeatedly during the course of

the experiments. When a permanent station is in-

stalled here. I will not be dependent upon fluctua-

tions of the wind, and I am confident of making the

signals strong and reliable—that is, not requiring

such delicate and sensitive receiving instruments—In-

employing much greater power at the sending station.

I must go immediately to England to make arrange-

ments for employing more power at the sending sta-

tion, and I trust in a very short time to establish

communication between the two continents in a thor-

oughly reliable and commercial manner."

At the Marconi station at Cornwall a large circle

of 20 poles has been set up, each one of which is

150 feet high and bears an aerial wire. The electric

force that is sent out from this transmitting station

is said to be a hundred times greater than that at

the ordinary wireless-telegraph stations. The sig-

nals at St. Johns were received only when the kite

was up at a considerable height. On Wednesday

the kite elevated the wire to a height of about 400

feet above Signal Hill. The wind had been blowing

too heavily every day for balloons, which would

have been better to experiment with.

An Associated Press dispatch from St. Johns,

dated December 16th, says that Marconi was served

with legal documents from the solicitors of the

Anglo-American Telegraph company on that day.

These notify him, it is said, that the company pos-

sesses an exclusive monopoly of the telegraph busi-

ness within Newfoundland and its dependencies, and

demand that he cease his experiments and remove

his apparatus forthwith, otherwise the company will

apply to the Supreme Court for an injunction re-

straining him from further trials. Marconi has not

yet decided what course of action he will take in

the mailer, but he regards this action 011 the part of

the Anglo-American Telegraph company as the best

proof of the importance of his new discovery.

Opinions of Professor Freeman and Others.

Professor C. E. Freeman, associate professor of

electrical engineering in Armour Institute, is much

interested in wireless telegraphy, and. from many

experiments, is a practical authority on the subject.

A Western Electrician representative asked Professor

Freeman for his opinion on Marconi's transatlantic

achievement, as reported in the daily press. The
answer was as follows:

"The situation is much the same as that which

would be created if the newspaper- were to report

that a new form of cannon had just been

and that, when this new ordnance was fired, some-

body 100 miles away had heard something drop.

"Scientific progress has made immense strides in

recent years. As a result, there lias been created in

the public mind a credulity which leads il to accept

almost anything short of the obviously impi

with little, it any. questioning. The reported facts

and circum nding Marconi's latest efforts,

when viewed in the light of progress in general and

of the development of wireless telegraphy in partic-

ular, arc -uch as would warrant suspension of judg-

ment. Or if we consider it an example of energy

transmission, from what we know of the means

employed ii is associated with much that jusiitics

skepticism.

"We have il from reliable authority that with the

ipparatUS installed by Marconi on the ocean liner-

the distance over which messages arc received with

certainty varies from .55 to 40 miles, and thai b

50 01 60 miles the sign ils cease altogether. At the

recent yachl races ii was conclusively proven that

1 had not solved the interference problem.

Further, with high aerial wires, such as the n
;,hcric disturl

crease. These generally manifest then.

ng the apparatus to 'dot.'

"With these facts in mind, it appears to me
highly probable that the apparatus might have been

1 by impulses pr of the

Atlantic. If Marconi had selected some other sig-

nal, such as a dash-dot-dash, the effect of atmospheric

disturbances, for the most part, would have been

eliminated, whereas the signal selected was one pro-

ductive of confusion."

"What do you think of the possibility of telegraph

ing across the Atlantic without v.

"I think it is not only possible but probable, and
at no remote date in the future. Ii 1 lievc

that several important changes in present m
will be found necessary."

"Will wireless telegraphy ever become
competitor of the present telegraph and cable Ii

"That will depend upon the thoroughness with
which the problem of interference is solved. With-
out some sort of solution any wireless scheme
be put in the 'very limited application'

example, if Marconi should be able to get signals

across the ocean, an experimenter, unconsciously or

otherwise, could easily make it an unintelligible

jumble, even though he were 100 or 200 miles dis-

tant."

"You . think, then, that signaling great distances

is not the chief object at present?"

"It is my opinion that the most important problem
that faces experimenters with wireless telcgraphy
1- the problem of selective signaling. If that is ever

completely and efficiently solved, we shall enter upon
a new era of transmission of intelligence."

It is reported from Orange, N. J., that Thomas A.

Edison, without casting any aspersion on Mr. Mar-
coni, is doubtful of the reliability of the published

statements. The newspapers thus report Mr. Edison:
"1 do not believe that Marconi has succeeded as yet.

If it were true that he had accomplished his object

I believe he would announce it himself over his

signature." When informed that Mr. Edison dis-

credited the announcement of signals having been
received at St. Johns last week from Cornwall.
Mr. Marconi replied that the signals were received

by himself, and that they were absolutely genuine.

Further, he said, Governor Boyle, at Marconi's re-

quest, had cabled the fact to King Edward.
On the other hand, Professor M. I. Pupin of Co-

lumbia University is said to give full credit to the

report. He is thus reported: "The signals were
very' faint, as I read in the report, but that has
little to do with it. The distance, which is about
1.800 miles between these two points, was overcome,
and further development of the sending instruments
is all that is required."

A number of Chicago electrical men. such as P.. J.
Arnold. B. E. Sunny. E. J. Nally and E. B. Ellicott.

were seen in relation to the feat, and they all united
in substantially the same opinion—that the news was
wonderful if true, but that further details must be
awaited before final judgment is rendered.

New York-Philadelphia Third-rail Trac-
tion System.

A charter has been issued to the Trenton and New
Brunswick Railroad company, capitalized ..: J1.060.-
000, for the purpose of constructing and opcrati
railroad between Trenton and New Brunswick. N. J.

I lu real object of the company is said
build a third-rail electric railway between Xew York
city and Philadelphia. It is stated that the new line
will be of the highest possible standard and I

will be superior to any electric railway now
istence. Eighty-pound rails will be laid will-

on an entirely private right-of-vi
ard passenger coaches, 60 or 66 feet long, with
motor equipments, will be opera:,
at a S|K-ed of 7; m So n,j| os an hour. The line will

ied for freight as well as passenger traffic. It

is expected that from New Brunswick the line will
be run straight through to near Car:. ire:, and there

the Kill von Kull to Staten Island, ending
at Staplclon. A ferry will continue the jonrn
New York city. The incorporators
pany arc: R. C. Mason, C P. Van Duyn. Frank S.

Pittuan, Thomas P. Curley, James ii. Long and
William Moebins of Camden: F. I Mead if Mer-
chantville: Barton Lucas of Gil

Halm. Thomas S Phillips, All 3 and
II It. McCallom of Philadelphia; Griff 1 I

Ridley Park. Pa., and II. K Feb-

\ traction company capitalized a: $1,000,000 has
been formed to build an electric railway from
beth, N" J., to a point on Staten Island Sound, near
Boynton Beach. The incorpo vernpr
Voorhccs, Benjamin A. Vail of Ra.hway: Han
F, Kean. Julian F. Kean, James Maguire, Frank Ber-
gen of Elizabeth, and James B. Cahoon of New
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DEVELOPMENT OF THE TELEPHONE FIELD.
Indiana Telephone 'Items.

It is announced at Martinsville that the Morgan-

town Independent telephone line was completed to

that city last week. Connection can now be had

with Nashville and other points in Brown County.

The promoters of the line are E. M. Wood, editor

of the Morgantown Truth, H. J. Griffith and other

citizens. The exchange office is at Morgantown.

At a meeting of the Town Board of Angoha the

so-called Farmers' Telephone company was refused

permission to extend its lines into Angoha and

establish an exchange. The Farmers' company is

generally regarded as associated with the Bell com-

pany, and Angolia business men are objecting to

allowing the company a foothold. The Steuben

County Telephone company, an Independent com-

pany, is giving the town and county excellent serv-

ice. Private and business houses pay $12 and $18,

respectively, per year, with privilege of talking all

over the county without extra charge.

An ordinance has been introduced in the council

at Muncie to admit a new telephone company. The

promoters are W. E. Hitchcock of Muncie and

three Fort Wayne men, who propose, if a franchise

be granted, to place the wires underground in the

business district of the city and pay to the city

two per cent, of the gross receipts annually for the

term of the franchise—35 years. More than 800 cit-

izens have subscribed for the new service, which will

be in direct opposition to the Bell company.

The citizens of Dunkirk have arranged to put

in an Independent telephone system in opposition

to the Central Union company, which has nearly

300 instruments installed. The new company has sold

all the stock required to put in the plant, and has

already secured 150 contracts from the business men

of Dunkirk. George Whitigar and W. C. Porter

are the chief promoters and they say the work of

installation will proceed immediately. With the in-

stallation of this plant, nearly all the eastern part

of the state will be supplied with Independent serv-

ice, and over these systems much of it already has

communication with the state capital. The move-

ment will precipitate a rate war, it is believed, as

the Central Union has a good plant in Dunkirk.

The Indianapolis Board of Safety has requested

the Central Union and the New Telephone com-

panies to present sealed bids for 1902 service for

the use of the fire department, 30 branch-line in-

struments, with trunk-line connections, 18 for the

police department and 101 receivers and transmitters

for use in the Gamewell fire-alarm system.

The great anxiety that has been felt at Shelbyville

because of the contemplated purchase of the plant

of the Mutual Telephone company by the Bell cor-

poration has been wholly dispelled by the purchase

of the property by John A. Tindall and David B.

Wilson. The latter has been a stockholder and man-

ager of the plant. Heretofore the controlling interest

was owned by Mrs. Emma Hamilton and others, and

Messrs. Tindall and Wilson have purchased the

stock owned by those persons. In the reorganiza-

tion Mr. Tindall will become president, and Mr.

Wilson continue as general manager. The plant

has an exchange of more than 600 instruments, with

lines to almost every postoffice and neighborhood

in the county.

The telephone question that has so long agitated

the people of Frankfort has broken out again. The
present trouble is the result of the Bell company
announcing a raise in rates, and the fact that the

central-energy plant (Independent) will soon be sold

by order of court to satisfy creditors. The latter

plant was installed by Indianapolis capitalists, with J.

H. Murphy as general manager. Under the terms

of their franchise the maximum rates were fixed

at 75 cents and $1.50 a month for residences and

business houses, respectively. The company erected

a fine building and installed therein one of the finest

plants in the state. The people supported the com-

pany, and it was kept busy adding to its switch-

board. At this juncture the Bell company cut

rates to 50 cents and $1.25 per month for residence

and business telephones, respectively. The people,

however, generally stayed with the Independent sys-

tem. But the rate was too low, and the com-
pany became entangled and went into a receiver's

hands, and it is now practically settled that the plant

will be sold, and it is highly probable the Bel! com-

pany will buy it. In the meantime the Bell an-

nounces a new rate of $1 and 52 per month. F.

be compelled to remove its wires unless the person
lor whom they were removed paid the cost. The
case will be appealed to the Supreme Court.
The Wisconsin Telephone company has completed

a line between Merrill and Tomahawk, Wis.
The Union Central Telephone company of Atwater,

Minn., and the Kandiyohi County Telephone com-
pany of Willmar, Minn., have established amicable
relations whereby connections are made at common
points.

The Western Electric Telephone company will

extend its line from Tabor to Yankton, S. D.
The Lake Superior Telephone company seeks a

franchise for a local exchange at Ashland, Wis. The
company proposes to establish exchanges at Wash-
burn, Bayfield and Hurley, Wis., Ironwood and Bes-
semer, Mich., and toll lines to Duluth, Superior, St.

Paul and Minneapolis.
The Iron Range Telephone company is extending

a line from Bemidji, Minn., to Blackduck, Minn.
The Farmers' Mutual Telephone company has been

organized at Brewster, Minn., and will construct
several rural lines.

The Twin City Telephone company in Minneapolis
is preparing to move into its modern new exchange
building at Third avenue South and Seventh street.

This is the central exchange, and is as handsome
and modern a building as can be found anywhere.
The Cedar Valley Telephone company of Water-

loo, Iowa, has increased its rates for business con-
nections from $2.10 to $2.50 a month and for resi-

dence connections from $1.05 to $1.25. The company
explains that the old rates were based on a service
for 400 connections, while the present system has
nearly 900, making the increase absolutely necessary.
The Bell company's rates are $1.50 for business con-
nections and 75 cents for residence connections.
The Creston Mutual Telephone company of Cres-

ton, Iowa, announces an advance in rates of 50 cents

a month to $2 for business connections. Residences
will remain at $1 per month.
A local exchange is to be established for Shell

Rock, Iowa, without delay.

The Eagle Telephone company has been organized
at Eagle, Neb., and will build a local exchange at

once.
Four new companies seek a franchise at Davenport,

Iowa, for an Independent telephone exchange.
A company has been formed to build a telephone

line from Long Pine, Neb., to the southern part of

Rock County.
The Rocky Mountain Bell Telephone company

declares that the city of Great Falls, Mont., has no
authority to grant a franchise for a telephone ex-
change, and that the company has a right to con-
struct a system without such permission. The com-
pany contends that the right to construct poles and
other properties belonging to a telephone system,
where they do not become an impediment to travel,

is a constitutional one with any corporation, and all

the power that a city council has is to grant a

license regulating how the wires shall be maintained,
aad, as regards the poles, where they shall be placed.

The cause for this declaration is an objection to an
assessment levied by the county assessor on the al-

leged value of its franchise, the same being placed

at $10,000. An injunction has been sought against

the county treasurer, restraining him from selling

the property of the plaintiff for delinquent taxes.

The Coin and Northboro Telephone company has
been formed at Coin, Iowa, with $7,000 capital stock.

Robert L. Parker has been granted a franchise

at Gowrie, Iowa, for a local exchange and work
will be started at once. The city will vote on the

award of the franchise on December 27th.

The Monona County Telephone company is an ap-

plicant for a franchise for a local exchange at Sioux
City, Iowa.
The Fort Dodge (Iowa) Telephone company has

made a contract with the new company just formed
at Dayton, Iowa, for traffic connections. R.

Telephone News from the Northwest.

The Osseo Telephone company has established

connections at Eau Claire, Wis.
The Hutchinson (Minn.) Telephone company has

arranged to erect a brick exchange building.

A local exchange has been put in operation for

St. Thorn-,

Th<: company has made a

It ion to the Wausau Telephone company of

Wausau, W and 10 close

the local office of the V.' mpany at Wausau.
The District Court in Grand Forks, N. D., has

directed a verdict for the Northwestern Telephone
Exchange company in its case against a housemovcr
for damage; ires. The company contended

extraordinary use of
that the company was operating

a charter from the city, hence it could not

at Alliance is now in full operation, with 400 sub-
scribers, and additions are being made to it every
day.

the new switchboard of the Lima Telephone and
Telegraph company, Lima, is now in use and new
subscribers are coming in at a rate that makes it

hard for the workmen to connect them up rapidly
enough.
The Zanesville Telephone and Telegraph company

of Zanesville now has its new plant in operation
and the first directory has been issued. The com-
pany is showing a very satisfactory growth of busi-
ness.

The month of November showed $11,000 of rev-

enue in new business added to the books of the

Cuyahoga Telephone company of Cleveland. Dur-
ing the present month to this time the net daily

gain in instruments put in use is 15, counting Sun-
days and holidays. The management shows that

the private-branch department is having such a flood

of business that it is hard to take care of. This
company has probably had the greatest business in

this line of any company in the central states. The
greatest drawback just now is in the matter of get-

ting material. Telephone goods of all kinds are

hard to get at present.

The Century Construction company, with offices

in the Electric building, Cleveland, not only erects

telephone plants, but handles a line of goods for

general distribution. It reports business in a flour-

ishing condition.

The Portsmouth Telephone company, during No-
vember, added more than 100 new telephones to the

plant, which takes up the switchboard capacity and
necessitates another section. Reports from Ohio
River towns all along the way show a phenomenal
growth.
Up to a few days ago the contract department

reports showed more than 4,000 good contracts for

the Home Telephone company of Dayton. The con-

struction work there has been suspended until

spring, owing to the inclement weather, but as early

in the spring as possible a force of 700 men will

be put to work, and the exchange will be put in

working order at the earliest possible moment. The
prospects are that Dayton will have an elegant ex-

change for the size of the city.

The switchboard capacity of the Citizens' Tele-

phone company of Columbus will be increased by

3,000 drops, and it is likely that a sub-station on

the east side of the city will be added to meet this

need. George S. DuPerow of the engineering de-

partment of the Federal Telephone company has

been in Columbus for some time making estimates

on an improvement of this kind. A rearrangement

of the cable distribution will have to be made if a

sub-station is put in.

The Fostoria Citizens' Telephone and Message
company has declared a dividend of seven per cent.

for the year, which will be paid within a short time.

The Union Telephone company of Fairview has

filed notice with the secretary of state of an increase

of capital stock from $10,000 to $25,000. E. B. Ship-

ley is the secretary.

Monroe Telephone company of Lucas. Rich-

land County, has increased its capital stock from

$900 to $5,000. J. F. Culler is the secretary.

Information from Bucyrus is to the effect that

the Central Union Telephone company has ceased

work on construction there and has shipped its ma-
terial away, without giving any explanation.

The interests of the Batavia Telephone company

of Batavia, the Citizens' Telephone company and

the Franklin Construction company have been com-

bined to compete with the City and Suburban Tele-

phone and Telegraph Association of Cincinnati. The
officers are: President, B. W. Gillfillin ; vice-presi-

dent, J. W. Ransom; secretary-treasurer, W. H.

Baum. The office of the company is in Batavia.

O. M. C.

Ohio Telephone Notes.

The Interocean Telephone and Telegraph compiny
of Cleveland has opened up a long-distance line

from Corning to Friendship, N. Y., and it is now
in operation. Through this line the Corning Tele-
phone company now has connection with Hornells-
ville, Wellsville and Friendship. The company also

has other lines in contemplation, but the information
in regard to them is not in such shape as can be
given out.

The Valley Telephone company, which is con-
structing exchanges at Waverley, Sayre and Athens,
N. Y., is pushing the work rapidly and will soon
be ready to give service to about 600 subscribers.

The Watkins Telephone company, Watkins, N. Y.,

is also getting its plant in shape, and will be oper-

ating within six weeks. The Century Construction
company of Cleveland is building these plants.

November was a very profitable month for the

United Stairs Telephone company. The net gain

in revenue for the month is something like $2,500,

with some $3,600 carried over to dividends. If. II.

upcrintendent of the toll service and in

charge of the Operation of the company, is proving
himself the right man in the right place. He re

ceived his training with the Central Union com-
pany and is well equipped, both theoretically and
practically, for his work.

Ill" Stark County Telephone company's exchange

TELEPHONE MEN.

F. H. Whitaker, a well-known telephone electri-

cian and builder of Independent telephone systems,

died at his home in Topeka, Kan., on November
27th.

W. G. Patten, traveling salesman for the Strom-

berg-Carlson Telephone Manufacturing company of

Chicago in the state of Ohio, was found dead at a

hotel in Piqua, Ohio, on December 12th. It is

thought that he unintentionally took an overdose

of morphine.

General Manager Murray of the Rocky Moun-
tain Bell Telephone company at Salt Lake City,

Utah, has returned from a month's trip to the East,

..
. ,iiiiL' I

i.mcr, Kan .1 ,
1 'ity. 1 Chicago, New "> ork

and Boston, to investigate the telephone systems in

those cities, with a view of ascertaining what better-

ments to the local Salt Lake City system it will be

advisable to make.

The Mexican Telephone company, owned prin-

cipally in Boston, reports gross earnings for No-

vember of $18,046 and not earnings of $0,273, the

corresponding figures for the same month in 1900

being $15,717 and $7,863. respectively. The number

of subscribers reported is 3,767, an increase since

March 1st of 266.
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Erie Company Probably Absorbed by
Bell People.

For nearly a year, ur since the time of the resig-

nation of Charles J. Glidden as preside i th< 1

company on January [6th last, rumors of the control

of the Eric I elegraph and Telephone company by

the American Telephone ana I elegraph company,

ill, parenl Bell organization, have been rife

Eric company lias the distinction of being the largest

telephone-operating company in the country, con

trolling, as it does, the Cleveland, Michigan, V\

consin, Northwestern and Southwestern

but it has been a bone of contention between con-

flicting interests— Hell and non-Bell—and has lately

experienced some financial reverses. It i now

serted that the struggle for the control of the coin-

panj has terminated m favor of the Hell interests.

The story is told by the Boston correspondent of

the Western Electrician as follows;

"It is reported, upon apparently good authority,

that the Erie Telegraph and Telephone company is

to be absorbed by the American Telephone and Tele-

graph company. The American company has ex-

pressed its willingness to obtain control of the Erie

company as soon as the latter's affairs are in proper

shape, and the men now controlling the latter com-

pany have decided to assess the stockholders for

enough money to pay the company's debts and pro-

vide working capital for extensions and maintenance.

These debts amount to some $9,000,000. Under this

reorganization plan, the American company will ac-

quire a controlling interest in the Erie company s

subsidiary properties.

"The capital stock of the Erie company amounts

to a little more than $10,000,000. Additional stock

amounting to $5,000,000 was offered to the public,

but little of it was taken. The Telephone, Telegraph

and Cable company of America was to take ha f, and

1 very small amount was taken at par by stockhold-

ers The company found itself burdened with a

debt of $;,ooo,ooo and unsuccessfully attempted to

raise the money 111 Philadelphia. T. Jefferson Cool-

idige Jr., chairman of the Old Colony Trust com-

pany is a director of the American Telephone com-

pany'- four directors of the Erie Telephone company

ne directors of the trust company, and Gordon Ab-

bott president of the trust company, is a director

of the Erie Telephone company. The trust company,

which is one of the strongest financial concerns in

the country, undertook to finance the Erie company.

Two syndicates were formed. One loaned $7,500,000

to the company, holding $10,000,000 worth of the sub-

companies' stock as collateral, at the rate of about

o'/4 per cent. The other syndicate bought about

on 000 shares of Erie stock from the Telephone 1 ele-

graph and Cable company of America, for $100 a

share These shares and 21,000 shares held by the

latter company were put into a voting trust to control

the property in accordance with the wishes ot the

gentlemen who had advanced the money. 1 he voting

trustees are T. Jefferson Coohdge, Jr., Charles E.

Dotting and George P. Gardner and the trust is to

continue until January I, 1903. At the first meeting

of the company after the formation of the voting

trust, nine directors retired and the Boston interests

obtained control. ,

"The Erie company passed its dividend, last April,

pending an investigation of its affairs. Last May

experts reported that it would cost $26,300,000 to

reproduce the property, exclusive of franchises and

rights-of-way. Since then the company has paid no

dividends The general office has been moved from

Lowell Mass., to Boston. Several directors are

holders of stock of the American Telephone and

Telegraph company. In January last the Erie di-

rectors authorized an issue of five per cent, notes to

run one year and amounting to $7,500,000, to be se-

cured by the stock and notes of the subsidiary com-

panies owned by the Erie company. These notes

were not all issued, only enough to place the ex-

isting floating debt and to meet needed expenses.

Incidentally, the Erie Telephone company reports

a gain of 2,237 subscribers in November and a net

gain of 18,205 subscribers since January 1st. The

total number connected on November 30th was 160,-

575, while 1,706 was the number of subscribers await-

ing connection. __ ____
Slugs in Slot Machines.

The Chicago Telephone company has been en-

countering considerable trouble lately in finding that

the numerous nickel and dime-in-the-slot telephones

located in all parts of the city arc being operated

by the means of slugs which are exact counterpart

of the coins for which the telephone is gauged.

S, mie time ago a man appeared on the downtown

streets of Chicago sell cards with 10 slugs sewed

on each. The slugs were the size of a nickel and

were perforated with three holes and on the card

were the following sentences: "These are pants

buttons. Do not use in the telephone nickel iri the

slot machines." He did a thriving business for a

time, but the company got alter him and he left

town.

E. W. Smith of Brantford, Ont.. has invented an

ingenious telephone cabinet, which is adapted to be

applied to a telephone transmitter, and constructed

to enclose the head, or the upper portion ,,1 the

operator's body, so that a conversation can be car

ried on privately and without noise and distill

The object is a practically sound-proof inclosurc,

which occupies less space and is far less expensive

than ordinary cabinets. The walls are double, to

form the non-conducting air space.
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New Business of Ohio Telephone Com-
panies.

Independent telephone propertici in

controlled by the Federal Telephone company of
vcm-

ber amountil 10,956, and the total num
-i the various pro]

[,837. I be average cost of getting the bi

was $1.70. Compared with October, the

gain in the number of telepl 500 :i "-n '"

:, $11,000. The average gain in revenue per

was $4. The gain of the various properties

a.i follov I uyahoga, $11,000; Dayton, $14.-

70;; Bowling Green, $430; Massillon, $679; lindlay,

. Shelby, $480; Youngstown,

$874; Columbiana Conmy. $1,029; Alliance. $1,440;

I'm! in, nib, $1,392; Galion, $1,882.

Besid Columbus, Lancaster, Lima,

I lie. Dunkirk and some others, all

of winch have made excellent gains. Many of them
have used up their switchboard capacity and have

greatlj lessened their cable capacity. The growth

in the business has probably been greater tin

month than during ihe same length of tint;

than six months. The growth next year is expected

lo far outstrip anything seen this year.

Exhaust-steam Heating.

New Cuban Telephone Company.
The Cuban Telegraph and Telephone company, or-

ganized with a paid-up capital stock of $2,000,000, to

construct and operate telephone and telegraph lines

in Cuba and the West Indies, has filed articles of

incorporation at Trenton, N. J. The incorporators

are Francis C. Prest, Edmund G. Vaughan, Edgar

Park and William J. Patterson. All were incor-

porators of the Havana Telephone company which

got a charter in New Jersey on March 12, 1900. No
part of the capital stock of this concern was paid in.

Mr. Patterson holds $1,999,700 worth of stock of

the new company. The others have one share each.

The registered office of the new company is at 15

Exchange place, Jersey City.

GENERAL TELEPHONE NEWS.
A new telephone system has been established at

Eau Gallie, Fla.

The Oliver (Ga.) Telephone company will soon

compelte a line from Halcyondale to Hugginsville.

About 75 workmen are engaged in completing the

new telephone exchange for the Bell company at

Raleigh, N. C. All subscribers will be furnished with

a new metallic system of telephones.

The Chicago Telephone company has refused to

install nickel-in-the-slot IO-party-line telephones in

any except its Canal and Yards districts, as the

switchboard facilities in other exchanges of the com-

pany have reached their limit.

A dispatch says that the Southern Telephone com-

pany of Nashville, Tenn., has purchased the prop-

erty of the Hancock Telephone company at Hawes-

ville, Ky. It is said that the Southern and the Cum-
berland companies are on friendly footing.

The test case involving the question of whether

the Rocky Mountain Bell Telephone company shall

pay the state of Montana tax at 75 cents per year

for each telephone in use. has been decided by Judge

Clements. The ruling was in favor of the defend-

ant, and thus against the constitutionality of the law

under which it was attempted to collect the. tax.

At a meeting of the Chicago City Council on De-

cember 16th a resolution was introduced calling on

the committee on gas, oil and electric lights to re-

port to the council at once an ordinance granting the

United Telephone and Telegraph company of Hyde

Park the right lo extend its lines all over the city.

The resolution called forth considerable discussion

on the methods of the Chicago Telephone CO]

and the matter was finally referred to the same com-

miticc.

\t the last meeting of the City Council pf the

city of Ottawa, Out., it was unanimously decided

to take a plebiscite, in the coming January elei

on the establishment of a municipal telephone sys-

tem The agreement between the Bell 1 elephone

company and the city expires early in April '

.,,,,1 ,1 is considered in the interests of the c

that 1 telephone system, under municipal

ship and operation, should be inaugurated

expected that the proposition will carry by a large

majority. _

MANUFACTURERS AND DEALERS.

The Kellogg Switchboard and Supply coi

f Qui di tributing a circular to telephone

men con linii g
'1'-' " : ~ a l'

paratus and also calling attention to .1 special in-

:tory offer which 15 is making with

the object Of showing "what a really Brsl class tele-

phone looks like." Illustrations arc shown of some

of the company's instruments and switchboards.

The International Telephone Manufacturing

,m . 0I stated, is rapidly progressing

in the making of the spci ial I
'is. dies and machinery

, ry for the manufacture of the many new

features in its \
'" r central-energy

-,„,! g, nerator call, public e telephone

.hvm,. Fr0 indications, it is claimed, the

nj will have some of its equipment on the

market within a very few months.

At (he recent annual meeting of the Illinois State

iciation at Kock Island, 111., an

m
Exhaust Steam from Electric-light

which drew forth an interesting discussion. Fol-

.1 ,rt:

quite a long time cities and villages have
! with water and light from a central

onictimcs by a corporation, and some
by the municipality. Such a service is so satisfac-

tory that no one ever expects to sec it discontinued.

"Some 20 or 25 years ago the idea was cone
that public heating by a similar system of steam

,uld be accomplished by sending steam
out through pipes laid under the streets, it being
contended that if it could be made a success, the

plan would rival in convenience and comfort any
of the other public utilities then in operation. Critics

said it could not be done; that steam was of so
volatile a nature that it could not be conveyed to

nsiderable distance, and that if it could the

losses by condensation would be so great as to make
it unprofitable. But experiments showed that by
proper insulation, steam heating might be made a
feasible reality.

"In the course of a few years several steam-heating
systems were installed, some of them quite exten-

sive, and their practical and financial success, under
proper conditions, was plainly assured. The first

plants installed were put in by companies organized
for the purpose, and the steam was generated in

es of large boilers, and sent out direct to the

buildings to be heated. Then there came the elec-

trical development, which we have all witnessed,

and large steam-power stations were established for

iteration of electricity for lighting, and for

moving street cars, and for running motors for a

variety of work, both great and small. At these
power stations it is well known that about 85 per
rent, of the steam generated is still steam after it

has done its work in the engine, and becomes a

waste product.
"Ihe gas companies secure large returns out of

the waste products utilized. Indeed, such a com-
pany, if it neglected these economies, would pretty

surely go to the wall. Why should not electric

power stations adopt the same practice? This same
steam could be sent out to heat business blocks and
residences, and a liberal income derived therefrom.
"Of course, pipes must be laid in the streets for

distribution, and connected with the exhaust pipes

of the engine, the plan of distribution being prac-

tically the same as in direct steam heating. But
would it pay for the expenditure in constructing
steam mains for this purpose? The steam-gener-
ating station was already constructed, so that out-

lay was avoided to start with. The only expenditure
called for preparatory to heating was the construc-
tion of a distributing main. Some experience on
the part of members of your committee enables us

to say that the project turned out to be not only
feasible, but that an important income may be de-
rived from the sale of this waste product.

"The steam mains should be of wrought iron,

and the size of the mains should be adapted to the

work to be done. If properly proportioned, the

back pressure on the engine need not exceed two
to five pounds. It requires a six-inch pipe to con-
vey about 260 horsepower of steam a mile under
live pounds' pressure. This will heat 2,600,000 cubic

feet of space in average buildings. In this latitude

it is claimed that 100 horsepower will heat a million

cubic feet of space. Under the same conditions, an
eight-inch pipe is required to convey 475 horsepower
of steam, which will heat 4.750,000 cubic feet of

space. A 10-inch pipe will be required for 750
horsepower, under light conditions, which would
heat 7,500,000 feet of space, and a 12-inch pipe will

convey 1.140 horsepower, and heat 11400,000 feet

1 -pace. Proper insulation is important in influ-

encing condensation in the pipes while the steam is

in transit to consumers.
"Well-attested experiments indicate that white-

pine casing for the steam pipes, having four-inch
shell, and made of staves thoroughly kiln-dried and

ed with asphaltum. the lengths being joined by
mortise and tenon, is superior to any other covering.

I he loss by condensation with this covering runs
1 'j to six per cent, per mile of pipe, the

percentage of loss, of course, being smallest in the

larger sizes In the warmer months, when
are delivering much less than their rated

capacity, this loss will be somewhat greater. But
this would be at a time when there is a sure

USt steam, and the increased " times

would not be material. An important point in the

construction is that the expansion of the iron pipes

should be taken care of in a manner s

discommode the public. The device should be what
is termed "packinglcss." so that no HI

be required in the streets. This will be required
by the autll v in large cities.

"The experience of plants which have been -

time in operation proves, as before stated, that the

USt steam from too horsepower will heat 1.000.-

000 cubic feet of space in the coldest weather. TRis
will produce an income of $3,000 to $4,000 for a

beating season, depending upon the price of steam
ind the prii .' market to

miner. Allov to be the case, the gait-.

must be much more than can be obtained in any
other way. Compounding the engine increa!

efficiency a' -pie cylinder.

making 13 per cent, of efficiency in converting heat
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itims into power units. With a condenser added

u.e engine will utilize only about iS per cent, of

the total heat units generated in the boilers. After

all this, about So per cent, of your heat units escapes

by way of the condenser in the stream of hot water.

When a condensing apparatus is in use and steam

heating is taken up, the condenser can be discon-

tinued during the heating season, and connected

up again during the balance of the year.

"Steam heat is as much a staple article as elec-

tricity for lighting, and, as combinations are getting

control of the supply of coal from the anthracite

mines, and increasing the prices to consumers, the

inducement is all the greater to supply heat from

central stations made from the combustion of the

cheap grades of coal; and if the electric power sta-

tions can perform this additional service without

being handicapped in its electrical work, it will add

another important source of revenue, and relieve

the public to some extent from exorbitant charges

for necessary heat.

"The approved plan in the construction of steam

mains seems to be for a single line of pipe without

returns. By the use of economizing coils the heat

from condensation in the radiators is utilized in the

buildings heated, so that there seems no inducement

for the additional outlay for a return main. The

mains should be laid to grade, so there will be no

pockets in the line, and the steam should be taken

from the top of the line, as the low pressure carried

in exhaust heating makes it imperative that no

water should be lifted in distributing steam in the

building. The small amount of water that is con-

densed in the main can be trapped at some con-

venient point, and thus separated from the steam.

"If a reliable meter can be obtained, its use is of

as much necessity in supplying steam as in the

supply of gas, and no gas company would think for

a moment of doing business without a meter. 'I he

consumer will practice economy when it affects his

own pocket, and not otherwise. For that reason

it must be made an object for him to save if he

does not wish to pay the penalty of extravagance.

From some experience and information on the sub-

ject obtainable, your committee is of the opinion

that steam heating, in connection with electric power

stations, if entered upon intelligently, according to

the best improved methods, may be made an impor-

tant adjunct to the business of such stations as now
conducted.
"Great improvements have been made in electrical

apparatus since the earlier installations. The same

thing, we believe, may be said regarding central-

station heating within the last few years. There

are better expansion devices, better insulation of

underground steam pipes and a more accurate steam

meter for recording the quantity of steam used by

each consumer, so that whoever takes up the en-

terprise now will enjoy the benefits to be^derived

from the years of experience and invention."

J. X. C. Shumway of Taylorville, who read the

above report, upon being asked why it would be

better to meter the steam, replied that some build-

ings require much less steam than others to heat

and that it is impossible to make a flat rate satis-

factory to the consumer. For instance, one man is

between other buildings without exposed walls, and

thinks he ought not to pay the same rate the man
with walls exposed does, and consequently thinks

that by using a meter he is paying for only what is

necessary for his heat. In the system described it

required at least one-third less radiation than in

isolated plants.

John w. Glidden of De Kalb thought a very

simple method of metering the steam was by a

water meter, which measures the water condensa-

tion. It is simple and accurate and does not have

to be under pressure all the time. He believes that

hot-water plants are not any more successful to-day

than the steam plants, for the reason that they dis-

regarded all the experience the steam plants have

had. The hot-water system was, however, much
more advantageous than steam, because it can be put

in regardless of the grade of the street and on ac-

count of its great flexibility in running into base-

ments, etc.

Mr. Shumway stated that his plant was run dur-

ing the day in winter to furnish heat to his cus-

tomers. The coal consumption increased and the

price doubled, but the consumption might increase

more and the price double again, and still the heating

system would more than pay the coal bill for run-

ning the electric plant. His company has always

been able to make a small dividend on its electric

plant and its heating affairs were in better condi-

han the electric. In answer to a question as

ireciation on the system, he thought that

ould be amply sufficient to set aside

II': regarded the pipe systi

his plant as practically indestructible, as the casings

lined with tin to reflect the heat back in the

Iced in asphaltum or covered with

1 tar paper, while tile was used along 'he

main
ipplcment'ir inrlcs E. Hays,

chairman of the committee, was then read. Follow-
abstract

:

few

lizc any
makes the

mailer than is Si

l he motive
»pen air.

and sold in

into steam mams

and through them into the radiating service of the
consumer, and used for heating purposes; secondly,
by using the exhaust steam for heating water to the
requisite temperature, then by pumping or forcing
the heated water into mains, and selling it for heat-
ing purposes, as in the case of steam.
"Your committee does not think it can be proven

that at the price generally charged for steam heat-
ing, that the manufacture of live steam for heating
purposes or heating water by live steam can be
found remunerative.
"Beginning at the central station, the steam can

be made to exhaust into mains, and by reducing
valves the boiler pressure, no matter how high, can
be reduced to as low a point as may be necessary
to secure rapid circulation. In the modern central

station it is the practice to carry the boiler pressure
between 125 and 150 pounds. In a heating system in

which the mains are of proper area for supplying
the demand, a pressure maintained constantly on
them of from three to six pounds at the station

should give good service in ordinary winter weather.
This low back pressure on the engines is of small
account in their economy of operation when the
initial pressure is kept within the range above men-
tioned.

"The mains are iron, enclosed in wooden conduits,

which are lined with tin in order to prevent too
rapid condensation. These wooden conduits or cov-
erings are absolutely essential to prevent corrosion
from rust or electrolysis. We have heard of wooden
troughs or boxes being substituted for these wooden
conduits, with disastrous results. In recent years
the same progress may be noted in the matter of

meters as in the general appliances. At first the

sales were confined to flat rates only, either by
charging for the cubical contents heated or for

warming the number of square feet in the radiators.

The latter plan is the one commonly used. It is now
claimed that a meter has been made for registering

the amount of condensation in the pipes or radiators

of the consumer. The meter registers in pounds
of water, and, knowing the evaporative duty of fuel

and the cost of steam, a basis is obtained for cal-

culating the charge to the consumer.
"It has been stated by some who do not believe in

heating by exhaust steam that long distances pre-
clude the use thereof at a profit. An answer to

this objection is contained in the following list of

cities having more than one mile of steam mains

:

Scranton, Pa 15 miles.
Overbrook (Phila.) 33.169 feel.

Wilkiusburg, Pa a6 000 feet.

Cedar Rapias, la 8.500 leet.

Topeka, Kans 7.200 feet.

Lockport, N. Y 2*4 miles
Pottsvitle. Pa 7.700 feet
Grand Rapids. Micb 6,000 feet.

Champaign, III 5,280 feet.

Danville, III 1% miles.

Atlanta, Ga 5 miles.

Allentown, Pa 37.300 feet.

Sea tie. Wash 6,500 feet

Springfield, III 21,518 feet.

"There is another point that might be added to

the list of places where steam has been carried

long distances, and it is in the fact that at Erie,

Pa., the station is situated nearly 3,500 feet from the

first customer.
"This list, while it proves that steam can

be caused to circulate at considerable distances

without serious loss from condensation, still it is

actually being done in more places than are here

mentioned.
"A deviation from established rules of construc-

tion should not be considered. One member of your
committee can testify that service connections laid

in sewer pipes, well cemented at the ends, will not

resist the action of electrolysis or water corrosion

for a period greater than four years, while mains
laid in the wooden covering have been known to

last more than 13 years. Recently, in Springfield,

111., some mains were taken up to make room for

a larger pipe to accommodate increasing business,

and the iron pipe was as entirely free from cor-

rosion of any sort as the new pipe used for re-

placement.
"The central station that has day and night busi-

ness sufficient to undertake the selling of exhaust

steam as a by-product can depend upon favorable

returns upon the investment, as any station manager
who has had experience will cheerfully testify.

"This paper is written from the experience of the

central-station manager, who is the seller. The
buyer is on record of never doing without this

manner of heating when he has once tried it. The
majority of the business houses in the center of the

city I represent are heated by steam from our plant,

and it is very seldom one makes a change—cer-

tainly not as many as a half dozen in the lifetime

of our business. The changes, few as they arc, are

not from any fault to be found with the system, bin

for other reasons that need not be mentioned."

A. S. Langford of Jerscyville, who had a hot-

water plant operating on the . Yaryan system, on

being asked what he used as a covering for his

pipes, said that he used an asbestos covering with

a wooden-box casing—not the circular log spoken
of by .Mr. Shumway. The casing is made up of

plank with two air spaces, and is similar to three

1c the other, with a half-inch air

een the boxes. Tile was used underneath
the box to make perfect drainage. The planks were
nailed together with cut and not wire nails. The

I in about 10 years and some of

fall howed absolutely no

deterioration. Two pipes were used, the return

pipe being of the and parallel with the out-

going main. The pipes are separated by an inch
board. The temperature of the water going out de-
pends upon the outside temperature, but is ordinarily
about 180 degrees. The loss in radiation in the
mains is about six or seven degrees. With all the
radiation, the loss is about 30 degrees, when enough
water is pumped to supply about 20,000 square feet

of radiation. '1 he prices obtained were 12% cents
a square foot of radiation for the season. No traps
were used and there was no depreciation. A seven
or eight-room residence would require on an aver-
age 500 square feet of radiation. The Powers reg-
ulator is used, and when the room or building is

heated to the required temperature the water is

shut off immediately by means of a thermostat.
The regulators are pneumatically operated from an
air pump at the station, a three-fourths-inch pipe
with one-fourth-inch service branches transmitting
the compressed air.

Louis A. Ferguson, general superintendent of the
Chicago Edison company, stated that all of the
company's plants were compound condensing sta-

tions and are located far away from the persons who
would use exhaust steam if the company had it to
sell. "But," said Mr. Ferguson, "I can readily see
where these persons can make money by running a
heating plant where the length of mains is small.
It is plain they can make sufficient income to pay.
For instance, if you had a plant here in Rock Island,
suppose all the principal business was done around
this square, the cost of covering that square with
pipes would be very small and the maximum busi-
ness would be obtained right in the square. In a
case of that kind I think you can make more money
by selling exhaust steam."

Taxation of Franchises.
The final arguments before the capital-stock com-

mittee of the Illinois Board of Equalization concern-
ing the assessment of public-utility corporations of
Chicago were heard in Springfield on December nth
and 12th. Henry Crawford, representing the Union
and Consolidated Traction companies ; W G. Beale,

the Chicago Edison company
; James F. Meagher, for

(the People's .Gas and Coke company ; Arthur
Wheeler, for the Chicago Telephone company, and
E. R. Bliss, for the Chicago City Railway company,
addressed the board.

Mr. Bliss declared that the board had a dual duty
to perform, first to ascertain the fair cash value of

the company's stock after the rules laid down in the

statute, and then to equalize the assessment with the

assessments of other property in the state.

Mr. Beale declared that the value of the stock of

his company as found by the board under the de-

cision of Judge Thompson was about right, but he
insisted that the law directed and equity made it

mandatory to fix the assessment on an equalized

basis with other property. All the speakers agreed

that the basis should not be in excess of 60 per cent,

of the fair cash value.

Mr. Wheeler made a strong argument against the

proposition to assess capital stock on the basis of

market quotations. The majority of stock in his

company, he said, was held by the Bell Telephone
people, and almost all of it was held as an invest-

ment. Concerning the value of the franchise of his

company Mr. Wheeler called attention to the fact

that telephone competition was not only possible but

probable at all times; that the company enjoyed no

exclusive privileges, and that it was already paying

a franchise tax to the city for such privileges as it

enjoyed. Mr. Wheeler did not fix a valuation on
the company's property.

Price of Copper Reduced.

The Amalgamated Copper company, through its

selling agency, the United Metal Selling company,
formally announced on December 13th a reduction

of nearly lYa cents a pound on the price of copper.

The news came as a great surprise to the copper

trade, and was considered as the first aggressive

step in a copper-trade war of international propor-

tions. The reduction makes the prices for copper as

follows: Lake copper, 15% cents; electrolytic, 15 to

IS
1
/-! cents; casting, 15 cents. It is reported that the

Calumet and Hecla company has made a cut in its

prices just sufficient to get under the new price made
by the Amalgamated company. In the stock market

a new low record was established when Amalgamated
broke to 61%. Sharp declines also followed in other

copper stocks.

Northwestern Electrical Association.

The tenth annual convention of the Northwestern

Electrical association will be held at Milwaukee, Wis.,

commencing on Wednesday morning, January 13th,

111 i Reports and papers on subjects of special in-

terest to central-station men will be read and dis-

1, An attractive entertainment programme is

being arranged and a pleasant and profitable lime

is assured to all who attend. Thomas R. Mercein,

85 Michigan street, Milwaukee, is secretary and

tn a Hirer of ihe association.

'Ill,- 1 in in Electric Light and Power company of

llyi'iun, Utah, has been inrurporaled. wilh $40,000

.11 vice-president, and G. I'". Wrigln iccrtary. The
ell vice pn lidcnt, and G. E. Wrighl ei retary. The
1 pany will etcc'l plants ;ii 1-Iyrum and Wellsville

and luccccds to ih<- old llyrum plant.
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CORRESPONDENCE.
New York Notes.

New York, December i.|. By Fai tl

portanl news item oi the week Lh< offi 1

nounccment, made public on Wednesday, that the

Pennsylvania Railroad company is i<- build a great

tunnel, or, rather, series of tunnels, connecting Ji

1 uy. Manhattan and Brooklyn and K"">k under both

the I ludson and East rivci 5. A ire ol the

scheme is a great underground terminal in Manhat-
tan at Seventh and Eighth avenues and Thirty

second and Thirty-third streets. The trains in the

tunnels arc to be operated by electric power. Briefly,

the Pennsylvania Railroad company, in conjunction

with the bong Island railroad, which it control

through two subsidiary companies (one the Penn-

sylvania-New York Extension Railroad company, al

ready incorporated in this stale, and the oilier to be

1 New Jersey company), proposes to tunnel the North

River and Manhattan Island with iwo single-track

steel tube subways supported by piers to hardpan to

a site centering at Eighth avenue and Thirty-second

street; to establish at that point a great underground
nuer station three blocks long and three blocks

in extreme width, and from there to run three single-

track lube subways, a block apart, to the East River

and beneath it to Long Island City. The three tube

subways will converge on reaching Long Island City

and will reach the surface at a point near Thompson
and l'urves avenues, a quarter of a mile back from

the river, where the Long Island railroad owns a

large acreage. If begun immediately, the work might

be done in three years. Its sponsors hope to com-
plete ii in five. The cost of the undertaking is esti-

mated to be $40,000,000 or more.

Of course, such a gigantic project presents many
interesting features. One is the opinion of Presi-

dent Cassatt of the Pennsylvania company in rela-

tion to electric tunnel roads. That gentleman puts

himself on record as follows: "As the railroad will

be wholly underground and operated electrically in

the same manner as the recently constructed Orleans

Railway extension in Paris, it will not be objec-

tionable in any way. There will not be any smoke,

dirt or noise, and as all the surface property may be

built upon, after being utilized underneath for rail-

road purposes, the neighborhood of the station will

be improved instead of marred, as is so often the

case when railroad lines are constructed on the sur-

face or elevated." The route of the tunnel in Man-
hattan is to be under Thirty-first and Thirty-second

streets. It is said that each steel tube will be 18%
feet in diameter and contain a single track. Charles

M. Jacobs is said to be the chief engineer of the

company that will build the tunnels. Beneath the

middle of the Hudson the tunnels will be 45 feet

below the river bed. In Manhattan Island the tubes

will be .from 45 to 80 feet below the surface. Noth-

ing but passenger traffic will be handled. It is said

thai the power-generating plant will be probably

erected in New Jersey. The third-rail will probably

be used to transmit the electric power to the motor
cars, which will replace the steam locomotives at the

Jersey City and Long Island City terminals. Formal
application will be made in about three weeks to the

New York State Railroad Commission by the Penn-

sylvania company for authority to build an under-

ground road and subsequently the Board of Alder-

men of New York city will be asked for a franchise

1 11 constructing the underground road.

Electric trains were not run on the Second avenue
line of the Manhattan elevated railway this week, as

bad been hoped. Much work is yet to be done at

the power house at East River and Seventy-fifth

street before the power can be utilized. Two, three,

four and six-car trains will be used, with various

combinations of motor cars and trailers. At the

power house one big engine and generator and the

boilers are practically complete and the second en-

gine and generator are in the power house and well

along toward complete installation. The third-rail

work on the Second and Third avenue lines is done.

and on the Sixth and Ninth avenue lines ii is well

under way. The Second avenue line will receive cur-

rent and go into regular electrical operation first.

The contractors' requisition for work done in No-
vember on the Rapid Transit Subway was $1,055,000.

ili. econd largest passed since work began. The
total expenditures up to the present time, on con-

si ruction account, arc $11,070,000.

John Hutchinson, chief engineer of the Hotel

Pabst, was arrested on Thursday night charged with

stealing electric current from the New York Edison
company. James Regan, lessee of lire Pabsl build-

ing, bailed him and said the arrest was ,
,, ,

spin- work on the pari of a discharged employe.

Some months ago, Regan said, he lighted his build-

ing with electricity from the New York Ellison

plant, but has since been using bis own plant.

Commissioner Kearney opened bids for lighting

si nils and public buildings in 1902 on Wednesday.
Thirty one bids were received. Commissioner Kear-

ney said that the bids were about the same as List

year, with the exception of the bid for electricity in

Manhattan, which was about five cents per arc light

lowi r iban the present contract price I he lectrical

bids are as follows: Manhattan Brush Electric

Light company, 40 cents an arc light; United States

Electric Light' and Power company, 40 cents cadi:

New York Edison company, jo cents each; tvt 1

lights on each post, TO ccnls: incandescent, $22.50 a

year. The Bronx—New York Edison compa
cents each; incandescent, $25 a year each; West-

chester Lighting company, 40 cents each: includes

: annum. Brooklyn—

f

11 Parkway. !
night

;

ctric Illuminating
k and

; ing and Power I
.in],:

hmond New York and
:

more. M. I. I

New Hampshire.
I in her 12.—Wallace l>. Lovcll

of Newton, Mas-., who has been inter

number of years in promoting and building cl

\i w I [amp
his interests in six of these road, tra,

1 part of the state to the New Ham;
Traction company, a syndicate recently formed for

this purpose, with a capital of $1,000,000. The offi-

of the new company an P lent, W. W.
Woodman; vice-president, C. II. Tenney; clerk.

Indue Samuel Emery
J

directors, W. W. Woodman,
1 11 Tenney, G. H. Whitcomb, F. P. Royce, I". W.
Stearns, II. A. Tenney, II. M. Whi
thompson and A. M. Hyatt. With the exception

rk, all the ofiiccrs arc Boston and New
York capitalists. The roads affected are the Exeter,

Hampton and Amesbury ; I lo th and
Rochester; Amesbury and Hamp 1 'Thill.

Plaistow and Newton; Haverhill and Plaisiow; Sea
nil Hampton Beach; Portsmouth and Exeter.

Mr. Lovell and his associates will now push to im-

mediate completion their roads to the west and
south, bringing Manchester, Nashua. Lowell and
Lawrence into direct connection with the lines of

the New Hampshire Traction company. These
roads are all expected to be ready to operate in the

spring.

The Manchester I N. H.) Light, Power and 1 rac-

lion company, which has absorbed all the electrical

properties in the vicinity of Manchester, and which
has four generating stations, will furnish current

for the new lines of the Boston and Maine railroad

between Concord and Nashua, that are to com-
mence operation in the spring.

Laconia, Tilton and Franklin (N. H.) capitalists

are interested in an electric road which is proposed

to connect those three cities and which will make
when it is completed a direct electric line between
Lake Winnipesaukee and Boston, with the exception

of about 12 miles, between Franklin and Concord,

and which will undoubtedly be built in time to

complete the connection. This will be a most pic-

turesque route for over 115 miles, nearly all the

way following the shore of the lake and Winnipe-
saukee and Merrimack rivers. A. B. C.

New England News.
Boston, December 13.—New models of the Hart-

ford electric automobiles have the weight of the

battery divided between the front and rear trucks

instead of being placed entirely on the rear wheels.

It is contended that the new method will be of

great advantage in hill climbing. The vehicles are-

equipped with small twin motors directly connected,

instead of with large single motors. This is for the

purpose of economizing space and consumption of

electricity. The axles are made of solid steel bars

instead of tubing, as heretofore.

The Lynn (.Mass.) city government has adopted

an order authorizing the mayor to obtain a gold

medal to be presented to Eugene J. O'Connor, an

editor on the Boston Globe, for telegraphic services

rendered on November 26, 1889, during the big tire

in Lynn. '"Gene" is one of the best-known teleg-

raphers in the country, as he was the leader of the

men in the extensive strike of telegraphers in 1883.

Since that time he has been connected with the

Globe. At the time of the Lynn fire he was sent

to that city by the Globe editor. He found tele-

graphic communication entirely severed, lie climbed

a pole, and although he has only one arm. he suc-

ceeding in tapping a wire and cutting in an instru-

ment. He sent messages to oilier cities asking for

belli in fighting the lii 1

.

The board oi electrical commissioners of !

Norwalk, Conn., has made iis annual report, which

show* that the city's net earnings from its mu-
nicipal lighting plain during the fiscal year ended
1 i, .

. ..... ,1111, ninied io J7, 40(1 South Nor-

walk is the only Connecticut city thai owi

n electric-lighting plant. It furnishes

and commercial lighting and commercial
commercial service has practically

doubled during the hist year, and the commissi

say the planl musl be enlarged soon. The city has

owned its plant for nine years, and it is claimed

ic rale- are much lower than they would be

if the planl were under private control.

\ yndicatc representing the directors of the

Mid \-!iU Street Railway company has

purchased water privileges, land and buildings in

1. Ma-s. Il is understood thai th

ill build •

I,", 1,1,1,- v ' I, in. in of the T/aunton mu-

nicipal lighting planl inform the

, ouncil rcg needs of the plain, and

cntlj submitted his report, in which In

thai in ordei to b

of efficiency, increase the 1
1

future

needs, and' furnish light and power al the

|c ,.,:,-, ii will be necessary to build a new
> machinery

and apparatus, and I cati il where there is an abun-

dant supply of good, clear water and when

I her supplier can !>c landed economically.

ibmitted pla

.-

and t.-.

provid
pace for four mon
nan strongly recommend

alternating -

cent 1

of land, building, full equipment and chang-
ing the street-light system at $174,300.

The Automobile and '

.
Maine, h

lion with the Maine secretary of apital

"X>, nothing paid in. Allien II. Ki

Maiden. Mass., is president, and Frederick 1

of Maiden, Mass., is trcasu: B.

Canadian Intelligence.

Toronto, Ont., December 13.—The International

Rapiil Transit company is endeavoring to secure

a controlling interest in the Hamilton. Grimsby and
Bcamsville Electric Railway company,
pretty well understood that it is after the Niagara.
St. Catharines and Toronto Electric Railway com-
pany, which controls the Niagara Falls. V.

Park and Tramway company, the Port Dali

St. Catharines and Thorold electric railway and
the charter for the unbuilt electric railway from
Queenston on the Niagara River, opposite to Lcw-
iston, N. Y., so that it would only have to build

a 12-mile extension of the Hamilton, Grimsby and
ville line from Bcamsville to St. Cat'n

1 which it would do immediately it got control)

to have a continuous electric railway from Hamilton
to Niagara Falls, where the Niagara. St. Catharines

and Toronto railway connects with the various elec-

tric railways under the control of the International

Traction company. As the Toronto Suburban Elec-

tric Railway company is now surveying an extension

of its line to Hamilton, the electric-railway connec-

tion from Toronto to Buffalo may shortly be ac-

complished.
John G. Gould, who represents the Hamilton and

Caledonia Electric Railway company, has made ar-

rangements with the finance committee of the City

Council of Hamilton to have a by-law submitted
to the property owners of the city at the coming
municipal election for the city to subscribe for $25,000

worth of stock, and give the company right-of-way

through the streets of the city.

The Sydney Mines (N. S.) Town Council has
just decided to install an electric-light plant.

The Manitoba Water Power Electric company-

has elected the following-named directors: Henry
Burkholder of Chicago. N. G. Leslie. W. Geor_

W. W. McMillen, J. M. Ross and H. Cooper of

Winnipeg.
The Gee Electrical Engineering company, with

headquarters at Toronto, has been licensed to man-
ufacture electrical machinery. The directors -are

William Gee. G. A. Harper and W. H. Hunter, all

of Toronto.
The Charlottetown (P. E. I.) Town Council has

awarded a contract to the Charlottetown Electric

Light and Power company, to light its streets for

rive years at the rate of $69.50 per 2.000-candlepowcr

arc light

The Woodstock and Ingersoll Electric Railway-

company has secured running rights over the Brant-

ford street railway and a 50-year franchise from
the town of Paris, with permission to use the latter

town's streets and bridges free of charge. The com-
pany has also been given the right-of-way through

the township of South Dumfries, and is now head-

ing toward Gait, with its Brantford, Paris and Gait

c-railway project, and as Brantford,

St. George and South Dumfries want Canadian Pa-
nncction. the company is meeting with great

success.

The Halifax Tramway company has been awarded
year contract for lighting the ci:

Halifax.
The South Essex Electric Railway compai

about to erect a new power hi S 1, Ont.

The village of Grimsby voted down the if)

I. W, Van Dyke to purchase its plant.

He has recently bought out the Belleville electric

railway, and proposes to extend it to Trenton.

1 j miles.

The town of Newcastle. N. B., is

piestion of installing an electric-light plant for light-

ing the str, H

iwa, Ont., December 14 -Oi

trie railways for the citj of Hamilton.
....

Railway company, which is .

ilaturc for incorporation. Henry T. Thurl

t, Mich., is the chief rep- -

American syndicate that is talking of buildii

There arc to he three
Hamilton 10 Waterloo; Gait to Guclph, and Ham-

1 iuclph.

No
a .ill and T .

ntcmplated
mipany, whi

of the Onl stature.

Among the nam'
V I Jewell, banker, and George F S

electrician, both of Boston, Mas.- -npany
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seeks power to construct and work a railway oper-

ated by electricity, compressed air or any other

power except steam.
The town of Fort William, Out., is asking power

from the Legislature in order to develop 1,000 elec-

tric horsepower from the waters of the Kaministi-
quia River.

The report is again current in Montreal that ne-
gotiations are in progress looking to the absorption

of the Lachine Rapids Hydraulic and Power com-
pany by the new Light, Heat and Power company
of that city. It is generally well understood that

the shareholders of the Lachine company will not

sell for less than $200 per share, or $4,000,000 for

the total share issue of the concern. Should the

Light and Power company absorb the other, it

would mean an additional increase in its capital

stock of at least the purchase money. This would
bring the company's capital up to $21,000,000, al-

though it is stated that the additional load could

be successfully carried, as the Lachine company
has shown its ability to earn something like 12 per

cent, on its present capital of $2,000,000. There has
been a wonderful growth in the lighting business

in Montreal during the last year, and both concerns

are going ahead with rapid strides and are obtaining

much new business. The Lachine directors recently

passed a by-law authorizing the issue of $1,500,000

five per cent, bonds for the purpose of erecting a

steam plant in conjunction with its waterpower.
A. V. W.

The demand for electric cable systems for mines
in Mexico is increasing. A number of these systems
have been recently installed at mines in that country.
They are operated wiith great success wherever
used. ' W. D. H.

Southern Developments.

Charlotte, N. C, December 13.—The new electric

lighting system of Rockingham, N .C, has just been
started up.

W. T. Goffe, who has promoted a 50-mile electric

railway between Knoxville, Tenn., and Sevierville

has returned from a trip to Canada, and says that

the road will surely be built. Mr. Goffe also states

that the right-of-way between these two points has
been secured.

Steps are being taken to construct an electric line

from Louisville, Ky., to West Point, a distance of

20 miles. It is thought that a bond issue of $150,000
' will be made.

It is said positively that the electric-railway sys-

tems of Chattanooga, Tenn., will pass into the hands
of the Rapid Transit company. The Rapid Transit

company, it is stated, will purchase the Chattanooga
Electric Railway company. The buyers are mainly
Philadelphia persons.

The Bessemer Electrical company has sold out to

the Birmingham (Ala.) Railway, Light and Power
company, the consideration as named in the deed
being $24,000.

John P. Martin of Xenia, Ohio, is interested in a

scheme to build electric railways from Tampa, Fla.,

throughout Hillsboro County. The Martin syndi-

cate also proposes to construct in Tampa a com-
plete system of street car lines, and also a modern
electric-lighting plant. Two local companies have
secured injunctions estopping the city from contract-

ing with Mr. Martin for furnishing lights.

At Newbern, N. C, a second bond election has
been held, reversing the result of a former election,

and $15,000 electric-light bonds have been voted. It

is proposed to install a plant with capacity for 75
arc and 1,400 incandescent lights.

The North Carolina Construction company has

been chartered at Greensboro, with $1,000 capital, to

construct street railways, light plants, etc. R.

Williamson, J. J. Otis and F. A. Barr are interested.

C. R. Willard of Spartanburg, S. C, has the con-

tract for erecting the dam and stone foundations
for the power plant of the Weaver company, near

Asheville, N. C. About 3,000 horsepower is to be
developed.
The Durham (N. C.) Light and Power company

has given a mortgage to the Consolidated Railway
and Light company of Maryland to secure a $100,000

loan. Work on the plant at Durham is being pushed.
The Elizabeth City Electric Railroad and Power

company has been chartered at Elizabeth City, N. C,
with a capital of $20,000. The company is empow-
ered to operate lines in the town and surrounding
counties.

Bids will be received until January 7th for the

construction of and furnishing material for erecting

a waterworks and electric-light system for the town
The city clerk is G. M. Causey.

rtcd that a movement is on foot to build

an electric railway from Spray and Leaksville. N. C.
idgeway, Va. It is rumored further that the

line may be extended to Reidsville, N. C. L.

Texas and Mexico.
n, Texas, December 12.—The Mexican gov-

ernment has just granted a concession to George
chief engineer of the Mexican-Vera Cruz

- utilizing for motive power 8,500 liters

of water per second from the river Mctlac at two
in the s:.-: Cruz, Mexico. It is

ruct large electric-power plants at

ndcr the terms of the concession
the material required for the plants may be imported

d the enter- empted from
r-n of five y

althy manufacturer of New
>ring the project of

electric railway to connect that place
Pacific railroad. The

would
get traffic.

From the Buckeye State.

Columbus, Ohio, December 14.—Officials of the
Lake Shore Electric Railroad company state that
the line of the Detroit and Toledo Shore Line Rail-
road company will be all completed within a few
uays and that it will be opened for operation some
time Christmas week. This is the Detroit exten-
sion of the through line along the lake, and is

owned by the same parties, though under a sep-
arate corporation. Cars are now running on regu-
lar schedule on the Lake Shore, but it is expected
that a new schedule will be made within a short
time. The company has 40 large cars and a large
number of smaller ones that will be used for the
present. For a time it may be necessary to change
cars at Toledo on a through trip from Cleveland
to Detroit, but that may be done away with later on.
The operating schedule now shows an average of
30 miles an hour, and there are 157 miles of track
in use at this time on the one line. As a result
of the proposed service on this line, Cleveland
business men are erecting homes on the lake shore
between Cleveland and Lorain, and it is expected
that almost the whole distance will in time become
a line of handsome homes.
Through C. H. Shattuck, as its representative, the

Parkersburg City Railway company has purchased
the Marietta street railway, consisting of about eight
miles of track, the .price being in the neighborhood
of $400,000. It is said that all these properties will
eventually be absorbed by the Camden Interstate
Railway company, which is planning a line from
Cincinnati to Pittsburg, a large portion of it to be

it on the Kentucky and West Virginia side of
the river. This company now has a road from
Ashland down the river past Ironton to Huntington.
The line from Marietta to Parkersburg, W. Va.,
will be built on the Ohio side of the river.

The Dayton and Kenton Railway company of
Dayton was incorporated a few days ago, with a
capital stock of $2,500,000, to build an electric line

between Dayton and Kenton, and branches through
Montgomery, Union, Clark, Champaign, Logan,
Shelby and Hardin counties. The line will touch
the following towns : Troy, Springfield, New Car-
lisle, DeGraff, Addison, St. Paris, Lewiston Res-
ervoir and many smaller places. At Kenton it is

proposed to connect with a line to be controlled by
one of the Cleveland syndicates, which will give a
through line from Northern Ohio to Cincinnati
over the Southern Ohio Traction road. The
officers of the company are as follows : President,
E. M. Hopkins, New York; vice-president, M. W.
Steele, Milwaukee; secretary, H. S. Forgy, New
Carlisle, Ohio; treasurer, Charles L. Hubbard, Day-
ton; general manager, B. M. Rannells, Sulphur
Grove, Ohio. Offices have already been opened in

Dayton.
The Middle States Railway company, with head-

quarters at Toledo, has been incorporated, with a

capital stock of $10,000, by Harrison McGraw, F. A.
Henry, Robert Crosser, L. M. Hildreth and A. M.
McCoslin. The purpose of the company is to build

a line from Bowling Green north to a point in Lucas
County where the Toledo Shore line ends. It will

also have authority to purchase this line and make
it a part of the line south from Toledo. It has
been stated that the Everett-Moore syndicate failed

in securing the Toledo, Bowling Green and South-
ern property from the Cincinnati owners and that

it now proposes to parallel the line. While it is not
usual for this syndicate to take such measures, this

new road is, without doubt, a portion of the system
it proposes to form.
The Morgadore Insulator company of Cincinnati

has been incorporated, with a capital stock of $10,-

000, by B. M. Dixon, Truman L. Firestone, L. R.

May, Freeman A. Leeser and Forest Fires.tone.

The Cincinnati, Georgetown and Portsmouth Rail-

road company has filed notice with the secretary of

state of an increase of capital stock from $400,000

to $1,500,000. It has redeemed the $125,000' pre-

ferred stock. A. M. Comstock is president, and
R. E. Field, secretary.

George K. Detwiler of Toledo has been granted
the privilege by the State Board of Public Works
to erect poles and string wires along the canal from
Maumee, where he has an electric plant, to Toledo.

The Tiffin and Southern Railway company was
incorporated at Charleston, W. Va., a few days

ago, the capital stock being placed at $500,000. The
incorporators are Michael Riley of Pittsburg, Allen

Smalley of Upper Sandusky, Ohio, D. C. Donnavin.
William F. Malone and M. A. Smalley of Toledo.

The office will be in Toledo, and the purpose is to

build an electric line from Tiffin to Kenton, Ohio.
Cincinnati, Georgetown and Portsmouth Rail-

impany has been granted a franchise through
the waterworks grounds at Cincinnati.

The Stair Board of Public Works has lea ed

3,850 feet of the canal bank in the Miami River
lie Southern Ohio Traction company ai

an annual rental of $600 per year. Thp company
desired this in order to get rid of trestlework and
to make iti roadbed safer.

Mayor Jol ' leveland is said to have an

other three-cent fare ordinance in view, to be pre-

10 the City Council.

The Cincinnati Gas and Electric company has

awarded the contract for two 3,200-kilowatt gen-
erators to the Bullock Electric Manufacturing com-
pany and two 3,750-horsepower engines to the Allis-
Chalmers company. The money involved in the im-
provements is about $250,000.
The Canal Dover, New Philadelphia and New

Philadelphia and Uhrichsville Street Railway com-
pany's lines have been consolidated, and it is said
they will now be under the control of the Mandel-
baum-Pomeroy syndicate, as a link in the Cleveland-
Wheeling plan. 0. M. C.

Information from Indiana.

Indianapolis, December 16.—Towns and cities in
all parts of the state are looking eagerly forward
to electrical connection with the business centers,
particularly this, the capital city, and the illusion
is rapidly being dispelled, shared so early in the
movement, that electric-railway lines carry business
away from the villages and towns. On the con-
trary, the impulse is to greater activity in the rural
communities, and the local business men are realiz-
ing that all that is necessary to hold their trade is

to rise to the opportunity. The live business men in
all the smaller towns touched by the interurban
roads, are meeting the new conditions, and the fear
is no longer entertained that these roads will sap
the business life of the country towns. Their onlv
influence is to quicken them.
The question growing out of the use by inter-

urban lines of the streets as freight depots is again
agitating the people and officials in this city. Such
use is a great convenience and saving of money to
merchants, but the time has come when it interferes
with the general public's rights in the streets. The
steam roads are also claiming discrimination, and
the matter of settling the question cannot longer be
delayed.
A franchise was granted during the week by the

council of Covington to the Fountain and Warren
Traction company to use a principal street for 35

s. A condition is that the company shall con-
tinue its line at least eight miles east of the city.

The line will extend from Danville, 111., and is in-

tended to form one of the links to the great Wabash
system, following the old towpath from Fort Wayne
to Danville. Another franchise was granted to
A. D. Ogborn of Newcastle by the county commis-
sioners for an electric line along the National road,
between Knightstown and Newcastle. This is to be
a link in the proposed line from Indianapolis to Rich-
mond.
Horace E. Stillwell, vice-president and general

manager of the Central Traction company, is in

Indianapolis negotiating for a right to enter the city.

Two routes are open, one along the Lake Erie rail-

road, and the other over the Zionsville pike.

J. M. Zion, an officer of the Lafayette and Indi-
anapolis Rapid Transit company, says the Lafayette
business men who oppose the road for fear it will

take business away will in nowise interfere with the

speedy construction of the line next season.

E. K. Adams, president of the Shelbyville and
Southeastern Traction company, said that though
his company had been organized but a short time, it

had graded a portion of the line between Shelbyville
and Greensburg and had purchased all the ties,

rails and material necessary to build the road. This
line will form a link of the system calculated to

connect Indianapolis and Cincinnati by way of
Greensburg, Batesville and Lawrenceburg, wheje di-

rect connection will be made with a Cincinnati trol-

ley line. The city of Greensburg recently granted
the company a 50-year franchise, but it is so laden
with restrictions "the company may not accept it

unless modified.

The citizens of Paragon are much interested in

the proposed extension of the Indianapolis and Mar-
tinsville electric line to Bloomington. This will

touch Paragon and Gosport, and the people are hold-

ing public meetings and encouraging reports are re-

ceived. The extension would penetrate a rich and
thickly settled community and would give the only

direct line to Indianapolis. President Smith has
been assured of not only a gift of right-of-way, but

substantial aid besides.

The City Council of Winamac has decided to com-
pel electric-light consumers to use meters. This is

the outcome of a long contest, as it became apparent

some months ago that the municipal electric-light

plant, owned by the city, has not been on a paying
basis. Inability to devise a suitable flat rate because

some consumers used a large lamp hastened a de-

cision to enforce meter rates after January 1. The
new prices will be one-half cent a lamp an hour to

business houses and three-fourths cent an hour to

residences.

Electricity generated by water seems to be the

destined cheap power for the cities of Indiana near

the St. Joseph and the Tippecanoe rivers. Coal is

scarce and expensive in these communities, and in

consequence enterprising and moneyed citizens of

South Bend and Lafayette arc preparing to dam
these streams for the purpose of generating electric-

ity and transmitting it to the I owns and cities at

considerable distances. The conditions along these

treams arc favorable for rapid development in this

lire (lion, and it is said the coming season will show
rapid advances in the enterprises. F.

Northwestern Notations.

Minneapolis, Minn.. December 14.—Colonel W. H.
Chase lias applied to the council of Sioux Falls,

S. D.. for an exclusive franchise on certain streets
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.1 which lie proposes to have the line from Madison,

S. I) . enter the city.

Tire various gas and electric companies oi La

Crosse, Wis., have been formally transferred to the

possession and management of the new company, the

I
1

i ro it Ga and Electric company.

The New System Traction company has made a

proposition to the council of Oskaloosa, Iowa, for

a street-railway franchise. The company proposes

!., build a line from Oskaloosa to Buxton and neigh-

boring towns.
The holders of the franchise for an interurban

trolley line at Fergus Falls. Minn., announce that

they will proceed with the construction of the line

as soon as possible. A bridge is wanted across the

Mississippi River there, and they will be ready to

work as soon as the bridge is ready.

The estimated cost of the projected electric
:
power

plant of the Niobrara Water Power and Irrigation

company at Niobrara, Neb., is $185,000.

The name of the Acme Electric Works, Des

Moines, Iowa, has been changed to the Howard Elec-

tric company.
E. Wierschke & Son of Glenwood, Wis., have

asked the council for a franchise for an electric-

light plant.

Iron Mountain, Mich., is soon to have a municipal

ic plant, the council having voted unanimously

in favor of such a system.

George N. Phelps, a miller of West Concord,

Minn., has made a proposition to establish an elec-

iric-light plant and furnish light for the village.

The Wisconsin Railway and Electric company has

1 incorporated, with $100,000 capital stock, to

build a passenger and freight line between Sheboy-

gan Falls and Plymouth, Wis.

The Brice Gas and Electric company of Mason

City, Iowa, has plans for enlarging and rebuilding

its electric-light system. The specifications call for

four direct-connected dynamos and engines, so ar-

ranged that each can be run independently of the

others. Six new boilers will also be installed. Both

direct and alternating systems will be used. The
changes will cost $50,000.

Finklenberg & Wilson have been granted a fran-

chise at Missoula, Mont., for a street-railway system.

The Western Union Telegraph company will build

another line from Ogden, Utah, to Portland, Ore.,

1 hence to Tacoma, Wash., and other cities of Puget

Sound.
T

Stoughton, Wis., has granted a franchise to r. L.

Spooner of Madison, Wis., and associates for the

proposed interurban line from Madison to Janesville.

This is the last franchise to be secured in any town

of size, and the construction of the line is regarded

as practically assured.

I he electric-light plant at Chariton, Iowa, oper-

ated by the municipality for the last year, has been

:i little- more than self-supporting in spite of many

difficulties which have been encountered.

The Fairmount Cemetery Association of Spokane,

Wash., wants an electric street railway constructed

from the city to the cemetery to run cars for fu-

nerals. The association is willing to stand a bonus

of $10,000, or, in case no company will undertake

ilu: construction and operation of the line, will con-

struct a line on its own account.

Eddyville, Iowa, will vote on electric lighting,

owners of the new tow mill at Foxhome.

Minn., propose to install an electric-light plant and

furnish light for the village. R-
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Valley, with electric-car connections with Los An-

n granted A Newton by

luncil "f Livingston, Mont., to erect and
111 a new lighting plant at that place,

machinery has been ordered and will be in running

within 00 days. A. W. C.

PERSONAL.

Beyond the Rockies.

Salt Lake City, December 12.—A company is be-

ing formed in Silver City, N. M„ for the purpose

of constructing an electric line from Silver City to

the Burro Mountain mining district. Judge Dem-

ing, who is largely interested in mining property in

that district, is the chief promoter in the business,

and it is being helped by some of the leading busi-

ness men of Silver City. The company will be in-

corporated with a capital of $3,000,000. The electric-

power plant will be located in Silver City, and it

will also furnish power to run the mills.

S. T. Hauser, with eastern capital, will erect a large

dam and power plant above Canyon Ferry, on the

Missouri River, near Butte, Mont. The cost of dam
and power plant will necessitate an outlay of $1,500,-

000. A pole line will be built from the power house

for a distance of six miles into Butte, which will

furnish light and power to mines and mills. The

plant will be of 25,000 horsepower.

A large power plant will soon be erected at \ork,

Mont., where the power will be used for running

large mills which are to be put up. It will also be

carried to several other Montana to\vns and used

1.. run some of the mills in the vicinity.

\i a recent meeting of the City Council of San

Bernardino, Cal., the M.entone Power company made

application for a franchise to build a pole line

through the city limits, for the purpose of furnish-

ing electric light to consumers.
Work is soon to commence on the new Poway

electric road to San Diego, Cal. The cost of the

road is estimated at $25,000.
.

The City Council of San Diego. Lai., at its last

meeting appointed a committee to investigate and

report the cost of putting in an electric-lighting

plant, adequate for municipal lighting. At present

the city is paying $10.25 per month each on 158 arc

lights.' Correspondence is solicited by the city.

Incorporation articles of the Suburban Land and

Electric Street Railway company have just been

filed at Los Angeles, Cal. The company will estab-

lish a townsite of over 500 acres in the San Jose

J. E. Ph n ig I 1 managi t of the

electric-light plant at Staples, Minn.

Perry Norton, a well-known electrician of Sche-
nectady, X. V.. died on December nth. after a brief

illness.

John Costigan, manager of the electric-light plant

at Cloquct. Minn., was married at Blue Earth, Minn..
i.. Miss Nellie Merrick, recently.

Abe Balsey, who has been chief electrician of the

Terre Haute find.) Street Railway company, has
been succeeded by C. T. Murdock.

Edward S. Bosworth, proprietor of the city elec-

tric-light plant at Le Roy. Minn., was married re-

cently in that place to Miss Elizabeth J. Powell.

James A. Bowles, roadmaster for the Seattle Elec-

tric company, Seattle, Wash., was instantly killed

recently while making repairs to the cable machinery'

at one of the company's power houses.

Superintendent Knowles of the City and Sub-
urban Railway company of Portland, Ore., has re-

signed on account of illness. His place will be
filled by C. F. Tiffaney of Oakland, Cal.

A dispatch from St. Petersburg says that Messrs.
Collbrand and Bostwick, American electricians, who
have a factory at Seoul, Corea, have obtained a

government concession to open an American bank
there.

James F. Mahoney, auditor of the Dayton, Spring-
field and Urbana Railroad company of Springfield,

Ohio, has been promoted to the position of auditor

of all the Appleyard interests, and will hereafter

have his headquarters in Boston.

Malcolm H. Baker has resigned his position as

engineer of the Manhattan General Construction
company of Newark, N. J. Mr. Baker has been
granted the patents covering the use of regulating

reaction coils for series arc-lamp circuits.

H. H. Vreeland, president of the Metropolitan
Street Railway company of New York city, has been

selected as one of the executive committee which is

to arbitrate labor troubles under the plans of the

Civic Federation Conference, recently held in New
York city.

The Nobel science prizes have been awarded as

follows: Physics, Professor W. C. Roentgen of

Munich, Germany ; chemistry, Prof. J. H. Van't Hoff
of Berlin ; medicine, Dr. Behring of Marburg, and
literature, M. Sully-Prudhomme of Paris. The
prizes, each amounting to 208,000 francs ($5,404),

were presented on the evening of December 10th by

Crown Prince Gustav at Stockholm, Sweden.

Henry C. Payne of Milwaukee, Wis., well known
in electrical circles, has been selected by President

Roosevelt as the successor to Postmaster-general

Charles Emory Smith. Mr. Payne is vice-president of

the Milwaukee Electric Railway and Light company,
is a past-president of the American Street Railway

association and is also an official of the Wisconsin

Telephone company. He will begin his new duties

the first week in January.

Announcement is made of the engagement of Mrs.

Marian Lincoln Bogert, daughter of the late Hon.
Edward Winslow Lincoln of Worcester, Mass., to

Marsden J. Perry of Providence, R. I. Mr. Perry

is vice-president of the Providence-Rhode Island

Suburban Railway company and vice-president and

general manager of the Narragansett Electric Light-

ing company. He is also an ex-president of the

National Electric Light association.

The alert and indefatigable gentleman who is

known to his intimates as "Jim" Cummings, but

officially as Mr. James F. Cunimiugs, of Londo
foreign manager of the American Vitrified Conduit

company, favored Chicago with his presence last

'Mr. Cummings purposes to remain in this

country until January 1st. when he will return to

Europe, his immed ctive being Russia, as his

companj has secured an important contract

lie reports that there is great electrical

activity iii the principal countries of Europe, and

thai American apparatus is in demand. Mr. Cum
mines' many friends in Chicago were pleased to

meet him. They watch his continued successful

career with satisfaction.

I. W. McRac, a prominent citizen of Ottawa. Opt,

rccentlj m< death by the accidental c\;

I in In- office. He was 52 years of age,

; , man ..1 remarkable luisincss energy, and was iden-

tified wuh many commercial enterprises. He was

ciatcd with the starting of the Ottawa street

railway, and for sonic lime after its inception was

president of the company. He was also lor sonic

lime president and manager of the Ottawa Electric

company Within recent months he had assisted in

establishing the Consumers Electric company and

was vice-president of the company. At the time of

his death he wis secretary-treasurer of the Ontario

Graphite company and a shareholder in numerous

rni, chiefly connected with the electrical

ELECTRIC LIGHTING.

Icctrtc-light plant is being erected at Altamont,

Arrangements arc being made to erect an electric-

light plant at Fullcrton, Neb.

The Genoa (III.) Electric Light company has been

rated, with $10,000 capital stock.

The Douglas Electric company is erecting a new
electric-lighting plant at Roscburg, Ore.

J. S. Stephens has asked the Des Plaines

council for a franchise to erect an electric-light
;

The City Council of Bushncll, III., is considering

the question of erecting a municipal electric-light

plant.

The question of municipal ownership of an elec-

tric-lighting plant is being agitated at Ogdcr.sbitrg,

N. Y.

The Paris (Texas) Light and Power companj
voted to increase its capital stock from $120,000 to

$200,000.

Lee Bros, have asked the Clarinda fTowa) City

Council for a franchise to erect an electric-light plant

in that city.

The directors of the Dayton (Tenn.) Coal and
Iron company contemplate the erection of an elcctric-

light plant.

The Sault Ste. Marie (Mich.; Heat, Light and
Power company has been incorporated, with $200,000

capital stock.

The Electric Light and Power company is seeking

a franchise to install an electric-light plant in Ed-
wardsville, 111.

The Citizens' Electric Light and Power company
of Princeton, Wis., has been incorporated, with a

capital of $7,500.

At Chippewa Falls, Wis., an electric-light plant

is to be installed early next year in the Home for

the Feeble-minded.

The city of Nashville, III., has decided to erect a

municipal electric-light plant, and a committee has
been appointed to perfect plans.

A charter has been granted to the Carolina Elec-

tric company of Maxton, N. C, capitalized at $50,000,

to furnish light, heat and power.

Dyersburg, Tenn., will vote on January 2d on the

issuance of $50,000 of bonds for buying and improv-
ing the present system of lights.

The United Gas, Electric Light and Fuel company
of Sandy Hill and Fort Edward. N. Y., has increased

its capital stock from $150,000 to $200,000.

The town of Gloster, La., has sold $23,000 worth
of bonds for the purpose of erecting an electric-light

plant. Work will soon begin on its construction.

A $200,000 stock company has been organized at

Grand Rapids, Mich., and will soon be incorporated,

to furnish electric power and light and hot-water

heating.

The Woodbine Light and Heating company of

Woodbine, Iowa, has been incorporated, witl

000 capital stock, by I. A. De Con. H. B. Kling. F.

Robbins.

The Citizens' Power and Light company of Poca-
tello, Idaho, has applied to the City Council for a

franchise to erect and operate an electric-light plant

in the city.

The L'nited Gas and Electric company, capitalized

al J4.000.000, was recently incorporated in New Jer-

sey by John D. Fearhakc. Frank B. Pierce and Ed-
ward P. Meeker.

The Citizens' Electric Lighting and Power com-
pany of St. Louis. Mo. has completed plans for

erection of its proposed $2,000,000 electric-lighting

and power plant.

The City Council of Mexico. Mo . has submitted
voters a proposition looking to the municipal

ownership of the electric-light plant. The sum
to exceed $25,000.

The City Council of Livingston. Mont., has granted

a franchise to put in another electric-light plant and
erect poles and string wires in the alii

11 begin on its erection.

Pr. W. II. Walters has purchased of Hon. I

k-inson the electric-light plant at Pocomoke
and will take charge January is;. The plant

v remodeled and improved.

irical and Teleptl

Kansas . has been incorporated, with. S

The company proposes to put up .1

•ic-hght plant and a telephone

The Lockporl , X Y.I Electric Light and Power
d the new power ned by

C E. Dickinson of that city, and it will be used to

light the city and supply power for manufacturing.

A Loudon exch that the police of Paris

are to be provided with multi-colored electric bulbs

on various parts of their uniform, and at the ex-
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tremities of their batons, the end in view being the

regulation of street traffic after dark by pressing a

button.

At a regular meeting of the City Council of Pon-
tiac, 111., an ordinance was passed granting f. A.

Carothers a 25-year franchise for the purpose of

maintaining and operating an electric-light plant in

the city of Pontiac.

Bids will be received until January 8th at Cuya-

hoga Falls, Ohio, for the purchase of $5,000 in bonds

issued for the purpose of enlarging, improving and
equipping the electric-light plant of the village. C.

A. Weidner is clerk.

At a public meeting held in Iron Mountain, Mich.,

recently it was voted that the city should erect and

operate an electric-lighting plant. The council will

take the matter up, and it may be submitted to the

people at a spring election.

The Electric Light and Power company of Eau
Claire. Wis., has just installed a two-phase, 300-

kilowatt generator made by the Stanley Electric

Manufacturing company of Pittsfield, Mass. T. W.
Pepsin is superintendent of the plant.

The People's Light and Power company, with a

capital stock of $20,000, has been incorporated at

Jonesboro. Ark., by H. H. Houghton, R. H. Meyer,

B. Gregg, J. E. Jones, E. C. Stuck, J. L. Burns, E.

Less. W. W. Gates and F. J. Schmuck.

The City Council of El Reno, Okla.. at a recent

meeting, granted a franchise to J. A. Newton of El

Reno and G. B. Loving and J. M. Scott of Fort

Worth, Texas, to operate an electric-light plant in

El Reno. A modern plant is to be erected.

At a recent council meeting in Columbia City,

Wash., it was decided to instruct the light committee

to investigate the cost of lighting the streets of Co-

lumbia and the expense of erecting poles and string-

ing the wires necessary to cover the town.

At a recent City Council meeting in New Orleans,

La., it was decided to advertise for bids for the city

lighting. Bids are to be advertised for under two
plans—that of municipal ownership, and the other

by which the city shall come into possession of the

plant at the end of 10 years.

Articles of incorporation of the Oregon General

Electric company of Portland, Ore., were filed re-

cently. The company is capitalized at $2,000,000 and

is incorporated by Fred S. Morriss, J. Frank Watson,

A. B. Crossman and William T. Muir. The articles

embrace a general lighting and electric-railway busi-

ness. A power plant will be erected. on the Clack-

amas River, and the power transmitted 25 miles to

the city. The new company is said to be closely

related to the Portland City and Oregon Railway

company.

ELECTRIC RAILWAYS.
Lyman Waterman of Omaha, Neb., is the promoter

of the proposed electric railway to be built from

Creston, Iowa, to Winterset.

The Town Council of Berwick, Pa., has granted

right-of-way over the streets of the town to the Co-

lumbia and Montour Electric Railway company.

The Madisonville (Ohio) council has granted the

Cincinnati and Columbus Traction company a 20-

year franchise to operate cars through the village.

Elkhart (Ind.) capitalists, headed by H. E. Buck-

len. are behind a project of constructing an electric

line south from Elkhart, through Wakarusa and Nap-

panee.

The City Council of Canon City, Colo., has granted

a franchise to Thomas Robinson for the construction

and operation of an electric street railway in that

city.

There has been some talk that the Erie Railroad

company will discontinue its steam railroad branch

between Salamanca and Dunkirk, N. Y., and sub-

stitute a trolley line.

A franchise to construct an electric line from
Worthington, Ind., to Jasonville and thence to the

Sullivan county line has been granted to H. B.

Leavitt, A. F. Wilson, H. W. Moore and F. Jean.

The ground has been broken for the Fort Wayne
1 Ind.,), Dayton and Cincinnati traction line at West
Elkton. Preble County. The capital stock of the

company has been increased from $1,000,000 to ?5r
000,000.

franchise has been granted to the Monroe
County Belt Lin': treet railway con-

and intermed and villages

rork will begin

..ic.

elation of the electric-railway and light-

. , which has been under
months, it is announced, is

is involved

deal.

ngton (Ky.) Traction
lock from - 00

1 house,

me employed in loop,

/j. 1 5 in

mployc

were $1.52. Conductors and motormen received
from $1.43 to $1.60 per day.

A San Francisco dispatch states that articles of
incorporation have been filed in Oakland, Cal., for

onoosition ferry system between Oakland and
San Francisco to include an electric tunnel railway
from Oakland to Goat Island.

It is reported that the London and Northwestern
railway, Great Britain's longest railroad, is con-
sidering the installation of electric power for the
operation of its entire system as a means of accel-
erating and cheapening its service.

The City Council of South McAlester, I. T., has
granted a franchise to several Chicago persons for
an electric railway extending from South McAlester
to McAlester, Krebs, Alderson, Carbon and Haily-
ville, I. T., a distance of 40 miles.

The. Cedar Rapids (Iowa) City and Southern Rail-
way company has been incorporated, with $100,000
capital stock, by W. G. Dows, I. B. Smith and W. J.

Greene. The company proposes to build an electric

line from Cedar Rapids to Iowa City.

The right-of-way for the electric road between
Davenport and Clinton, Iowa, has been secured, and
steps will soon be taken to secure entrance to Dav-
enport. Franchises have been secured in all of the
towns en route. The Iowa and Illinois Interurban
Rialway company is the name of the corporation.

General Manager W. H. Smith of the Pacific Elec-
tric company has announced that his company has
absorbed the Interurban Railway company and that

construction of an electric railway between Santa
Ana and Los Angeles would be commenced at once.

The Eastern Indiana Traction company proposes
to build an electric railway from Richmond, Ind.,

to Portland, taking in intermediate points along the
route. The company will also make connection from
the east with the Dayton and Western lines in Eaton.

The Rockford-Belvidere (111.) electric line will be
extended to De Kalb. Incorporation papers have
been taken out, among the incorporators being G. B.

,dvv, vice-president of the American Trust and
Savings Bank of Chicago. The preliminary survey
will begin at once.

The City Council of Seattle, Wash., has passed an
ordinance granting to J. Furth and M. H. Young a

franchise for a street-railway line in the southern
part of the city which will form the connecting link

between the Seartle-Tacoma Interurban line and the

Seattle Electric company's city system proper.

The Lincoln avenue car barn of the Chicago
Union Traction company was burned on December
16th. The loss on the barn and a large number of

cars, including 100 summer cars, is estimated at

$165,000, covered by insurance. The power house
and other property of the company adjoining the

barn were saved.

Forty-year 4V2 per cent, gold bonds of the Utica

(N. Y.) and Mohawk Valley Railway company are

being offered investors. These bonds are secured by
a mortgage on the entire street-railway system op-

erating under perpetual franchise in Utica and ad-

jacent cities, including branches now in process of

construction.

The promoters of the Washington, Westminster
and Gettysburg Electric Railway company have filed

a mortgage, mortgaging the property of the company
in Maryland, to secure an issue of $1,850,000 in five

per cent, gold bonds of the denomination of $1,000

each. The filing of the mortgage is a preliminary

step toward the construction of an electric railway

from Washington to Gettysburg.

The Lake Shore Traction company, capitalized at

$280,000, has been incorporated, to construct and op-

erate an electric railroad, 28 miles long, from West-
field to Silver Lake, Chautauqua County, N. Y. Its

directors are Arthur C. Wade, A. N. Broadhead,

O. L. Becker, W. R. Reynolds, M. R. Stevenson and

J. T. Wilson of Jamestown, A. B. Ottaway of West-
field, and Frederick R. Green and Henry D. Kirk-

over, Jr., of Fredonia.

The Chicago Underground Trolley Traction com-
pany, with a capitalization of $2,000,000, was incor-

porated recently at Huron, S. D. The incorporators

are Daniel S. Bergin, inventor of the Bergin under-

ground-trolley system, A. L. Ringo, corporation ex-

pert of Chicago, and Philip Lawrence. The object

of the company is to conduct a general electric-trans-

ion business wherever franchises may be se-

cured. An effort will be first made to obtain a grant

from 1 he City Council of Chicago, and, failing in

this, the incorporators say that they will not locate

their plant in Illinois.

A statement has been reported from Buffalo, N. Y„
to the effect that a syndicate of New York, Ohio and

Michigan capitalists is now at work securing the

of-way for an electric road from Rochester to

Buffalo to connect with roads further west now in

operation or under construction. The transaction is

aid 10 be part of a scheme to extend a trolley line

Vorl: city across New York stale into

Ohio, and ultimately as f.ir as the Mississippi River

indicate i-> buying its own land, a strip 100

ide, because it is thought that better time can
!, less liability of accidents. The right-

of-way is being secured in the name of E. Blackmar
'<:v/ York city.

AUTOMOBILES.
President Loubet, accompanied by the minister of

commerce, Mr. Millerand, opened the fourth annual
automobile exposition at the Grand Palais in Pari,,
France, on December 10th. The exhibits of the min-
ister of posts and telegraphs include types for use
between urban postoffices and in transit to railway-
stations. It is stated that at no time has there been
brough together such a number of utilitarian motors.

The West Park commissioners of Chicago are said
to be considering a proposition to purchase an elec-
tric omnibus. The vehicle is said to be the only one
of its kind in the country. It was built by a St. Louis
firm and carries 48 passengers, and is -capable of a
speed of from five to 16 miles an hour and is of
seven horsepower. The commissioners were told that
a profit of $7,000 a season could be realized by in-
stalling the omnibus in the West Side parks.

PUBLICATIONS.
A neat booklet descriptive of Sturtevant forges

has recently been issued by the B. F. Sturtevant
company of Boston, Mass.

A map folder showing Chicago's suburban en-
vironments is being distributed by R. C. Campbell
of Chicago, official representative of the associated
bill posters and distributors of the country.

A catalogue descriptive of Williams engines, as
built by the Quincy Engine Works of Quincy, 111.,

has recently been distributed. Tables of dimensions,
horsepower, etc., are given of vertical and horizontal
engines for both condensing and non-condensing use.

The Electric Metal Locating company of Chicago
has issued in attractive pamphlet form a reprint of
the article entitled "Locating Metals by Electricity,"
descriptive of the company's apparatus and method
of operating, which recently appeared in the Western
Electrician.

De Laval steam turbines and turbine machinery
are the subjects of extensive description in a care-
fully prepared catalogue, recently issued by the De
Laval Steam Turbine company of New York city.

Illustrations are shown of many types of turbines,
together with their parts and diagrams of tests.

The American Miniature and Decorative Lamp
company of New York city is sending to the trade
its 1902 catalogue. The publication contains illustra-

tions and descriptions of a great variety of lamps,
such as surgical and dental, battery, telephone, sign,

candelabra and decorative lamps, and also lists sock-
ets, shades, electric signs, etc.

Kendrick & Davis of Lebanon, N. H., successors
to the Porter Standard Motor company and the Kent
Electric Manufacturing company, have issued a cata-
logue and folder which display the many types of
battery motors and fans, measuring instruments,
candelabra and decorative lamps, and it also lists

sockets, shades, electric signs, etc.

The Western Electrical Supply company of St.

Louis is sending out a neat circular on something
that is new, and should prove invaluable to con-
tractors and construction men in general. The cir-

cular illustrates a new unit type of combined switch
and enclosed-fuse carrier. By carrying a small stock
of these, first-class panel boards of any number of
circuits can be built on short notice.

"Edison Incandescent Lamps for Isolated Plants"
is the title of a recent catalogue issued by the Gen-
eral Electric company of Schenectady, N. Y., and it

maintains the reputation which this company has
established for artistic publications. Only lamps for

isolated plants of voltages between 90 and 125 and be
tween 200 and 250 volts are described. These lamps
come in candlepowers from four to 150, and are of

the ordinary shape, the round-bulb, reflector and
sign-lamp types. The catalogue is profusely illus-

trated with lamp fixtures, different types of lamps
and rooms and buildings using incandescent lighting.

There is also a great deal of useful information rel-

ative to lighting in the 64 pages of the catalogue.

ELECTRICAL SECURITIES.
A recent Pittsburg dispatch states that a rise in

Westinghouse Electric stock was coincident with a

rise in General Electric. The latter passed 289 in

New York, but dropped sharply when only the usual

two per cent, quarterly dividend was announced.

The account said: "General Electric paying eight

per cent, would seem only a trifle better than West-
inghouse seconds paying seven per cent., yet the

former sells above 280 and the latter only at 152 (on

the basis of par of $100). Local traders do not be-

lieve that there is nearly $130 per share difference

in the value of the stocks, nor anything like it, and
this belief is largely responsible for the continued

strength in the home stock."

SOCIETIES AND SCHOOLS.
President Henry Morton of Stevens Institute of

Technology, Hobokcn, N. J., has announced that An-

drew Carnegie, who donated the fund with which

the Carnegie Laboratory of Engineering building

m erected, would probably make an endowment, of

0,000 or $800,000 for the maintenance of that in-
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stitution when it was formally dedicated on Feb-
ruary 6th. Mr. Carnegie is a member of the Board
hi' Trustees of Stevens Institute.

An exposition of general manufactures is to be

held at Tetschen, Bohemia, from July 15 to Scp-
iniiliir 15. 1902. Several public buildings will be

used for the exposition. The exhibits are tobcdi

into -'7 groups, four of which are for machinery,

electricity, inventions, and mathematical, physical

and surgical instruments. The management of the

exposition is particularly desirous of exhibits from

the United Stales, and will offer every reasonable

facility and inducement to secure them. All desired

information can be gained by addressing Der Voll-

Zugs-Ausschuss der Ausstellung, Tetschen, Bohemia.

TRADE NEWS.

The C. H. Wright Stave company of Hollow Rock,

I run., wants to purchase a second-hand dynamo of

aboul ioo lights' capacity, and also an engine to

drive it.

The city of Peru, Ind.. is receiving proposals for

a tu-w (wo-horsepower, compound-condensing Corliss

. for the municipal lighting plant in that city.

Jesse Horan is city clerk.

The Fairmont and Clarksburg Electric Railroad

any "f Wheeling, W. Va., will soon be in need
.1"

.111 engine and motors for its power house. H.

Schmulbach is president of the company.

The Prometheus Electric company of New York
city was recently incorporated with a capital of $500.-

000. The directors are B. T. Lynch of Brooklyn

and S. G. Stewart and George Russell of New York
city.

The Electric Motor Specialty company of New-

York city has been incorporated, with a capital stock

of $20,000. and the following-named directors: H.
0. Swoboda of New York city and J. T. Beswick

and David Beswick of Brooklyn.

The United States Electric Railway Supply com-

pany has been incorporated, with a capital stock of

$50,000, at Detroit. Mich., by Arthur G. Holland.

Henry Holland. Eloise L. O'Connell. Henry L.

•Walker, G. S. Rutherford and A. E. McKennon.

The company will manufacture a traveling trolley
-land, bcsidi Henry L. Walker will

hargc of i! mpany.

I he Grinncll Electric Cable Constn d Ap-
' ork city has been in-

atcd, with a capital of $250,000. The dir

are Henry B. Grinncll, Oscar A. Docring and Frank
E I homp on of New York city.

The Ohio Railway and Light company has been
land, Mc with a capital stock of

$100,000, for tin- purpose of manufacturing machinery
ami apparatus tor electric-light plants. The
lent "ill'

I 0. Booth of Portland ; the
treasurer II. M. Verrill of Portland.

The II. W. Johns-Manvillc company of New York
city lias been incorporated, with a capital of $3,000,-
000, to manufacture pipe and boiler covering, and

nducting and insulating ma homas
Ballantync, Ernest W. Davenport,

Robert Dickson, Henderson A. Wolfe. Edwin T.
Ross, Ferdinand \V. Knolhoff and Harris S. liar

rough of New York city and William W. Orr. J.
Warren Thayer and M. B. Thayer of Scarsdalc arc
director-. This company is a consolidation of the
II. \\ . Johns Manufacturing company of New York
city and the Manvillc Covering company of Mil

waukee.

Some of the more interesting export shipments of
electrical apparatus from (he port of New York
noted for the week ended December nth are as fol-

lows: Britisii Australia. 15 packages of wire at

$478, 42 packages of electrical machinery at $3,290
and 139 packages of electrical material at $9,702;
Brazil, 117 packages of wire at $4,584, 266 packages
of electrical material at $2,716 and four packages of
electrical machinery at $300: British Possessions in

Africa. 59 packages of electrical material at $3,352:
British East Indies, 91 packages of electrical ma-
terial at $6,079 and 17 packages of electrical ma-
chinery at $3,000; Liverpool. 72 packages of electrical

machinery at $5,230, 47 packages of electrical mate-
rial at $2,065. 168,225 pounds of copper at $27,570.

491 packages of electrical material at $26,500 and 21

packages of wire at $1,394; London, 176 packages of

electrical machinery at $15,083, 141 packages of elec-

trical material at $7,558, and 900 barrels of zinc oxide

at $9.0C0.

BUSINESS.
appliance company of Chicago calls

attention to the mrri;, of Richmondt conduit, mak-
ing the assertion that it is much better in every

cd Stilwcll

ilwell-

ompany :'
I ihio.

The I -'raving company of Boston
nost capacity to fill the

for name plates which it is receiving from
of the largest electrical and machinery manu-

facturing companies in the country. Th
company is said to be the oldest house in Boston

line, which is die sinking, designing and en-
graving. A specialty is made by the company in

high-grade die work.

Frank Br ;road street. New- York city,

in their December bulletin, arc calling the at-

of those owning or operating electric railways, steam
roads, electric-light, power and othcT industrial en-
terprises using machinery to their complete and
extensive facilities for the disposal of all ki-

railway generators, cars, trucks, locomotives, dyna-
ngincs. boilers, etc. The pamphlet lists many

of the machines the firm now has on hand.

A new departure in Christmas gifts along edu-
cational lines is offered by the American School of
Correspondence of Boston. The plan affords an
opportunity for an employer to present—at a nom-
inal cost—to any deserving young wage-earner a

scholarship in one or more of the following courses

:

Mechanical, electrical, stationary, locomotive, textile

or marine engineering, mechanical drawing, heat-
ing, ventilation and plumbing. An employer's good
will, expressed in the adoption of the above sug-
gestion it is believed would be of an exceedingly
practical and valuable nature. The young man is

thereby afforded an opportunity to further his edu-
cation along technical lines and so fit hims-

"

a better paying position, and this is accomplished
without loss of time from his present occupation.
A unique feature of this scholarship plan lies in the
fact that a reference library of engineering practice,

comprising over 2,800 quarto pages, bound :n five

handsome leather volumes, will be given 01

to all December recipients of these scholarships.

ILLUSTRATED ELECTRICAL PATENT RECORD.

tcss

688,

088.

i,88

h*S,

688,

3,282. Electric Switch. Carl A. Bergstrom, New
York, N. Y.. assignor o£ one-half to Martin

Singer, New York, N. Y. Application filed July

21, 1900.

Details of a snap switch are described.

,291. Electric Storage Battery or Accumulator.

William J. Buckley, Chicago, 111. Application

filed September I, 1900.

One claim describes this battery as having an element

comprising a series of parallel, vertical, electric con-

ductors, active material interposed between the con-

ductors, a frame for containing two of the elements,

comprising a partition, a means fixed to each side of the

partition for intimately supporting the sides and bottom

edges of the elements, and an electric connection joining

the elements above the partition.

293. Telephony. George A. Cardwell, New
York, N. Y. Application filed November 16,

1899. Renewed May 10, 1901.

Tbe method of reinforcing the effect of the main-line

current upon microphooe contacts by causing variations of

current in a local circuit which influences the main-line

magnets independently of the main line to correspond
with the variations of current in the main line.

Mj. Winding for Electric Machines. Benjamin

G. Lamme, Pittsburg, Pa., assignor to the West-
inghouse Electric and Manufacturing company,

Easl Pittsburg. Application filed April 17,

1901.

In this construction one half of the coils have ends bent

toward the body of the core at one end of the core slots

and the other half have ends that are bent toward tbe body
of the core at the other ends of the core slots, the other

ends of each set of coils being connected to form a contin-

uous winding. (See cut.)

,318. Winding for Electrical Machines. Benja-

min G. Lamme, Pittsburg. Pa., assignor to the

Westinghousc Electric and Manufacturing

company, Easl Pittsburg. Application filed April

30, 1901.

This is a bar winding, the bars of which are arranged in

groups in the core slots, the bars in each group being

spread apart at their ends and connected to other bars of

the winding by suitable conductors.

337. Means for Electrically Connecting Railway

Cars. Emil B. W. Reichel, Berlin, Germany,
assignor to the Siemens & Halske Electric com-
pany of America, Chicago. 111. Application filed

February 19, 1900.

The connection Is made between swinging members,
one on each car, which are adapted to como into contact-
one sliding over the other—when the cars come together.

.340. Direct -current Dyuamo-clcclric Machine.

Augusl Rotth, Berlin, Germany, assignor to the

Siemens & Halske Electric company of Vmei

ica, Chicago, 111. application filed May to.

1900.

An auxiliary field winding for creating a field to de-

crease the effects of armature reaction is provided. Its

core is placed diagonally to the axis of the armature.

5,346. Trolley Pole for Electric Cars. Philipp

Issued (United States Patent Office) December 10, /go/.

Scholtes, Mount Oliver, Pa. Application filed

September 16, 1901.

A wire-engaging device is carried by arms pivotally

mounted on the trolley axle at opposite sides of the trol-

ley. There are vertically disposed plates 00 tbe car at

opposite sides of the trolley pole, a connection comprising
a bifurcated link connected to the arms of the wire-
engaging device, a bifurcated link adjustably connected to

the vertically disposed plates on the car, and an interme-
diate link arranged in a guide on the trolley pole.

688.359- Circuit-breaking Apparatus for Electrical

Circuits. Lewis B. Still well. Niagara Falls,

N. Y.. assignor to the Westinghouse Electric

and Manufacturing company. East Pittsburg.

Pa. Application filed June 12, 1900.

A circuit-breaker provided with means for actuating it

at the end of a predetermined interval of time during
which ao excessive current of normal direction is main-
tained and with means for locking it against operation
when a reverse current flows in its circuit. (See cat on
next page.)

NO. 68S.3T7.—METHOD OF WINDING.

688.364. Electric Furnace. Edward R. Taylor, Penn
Yan, X. Y. Application filed December 21,

1S99. Renewed April iS, 1901.

Features of the furnace are a metallic shell, a working
chamber within the shell, means for supplying the cham-
ber with material for treatment and for discharging the

product, electrodes opposed to each other within the
chamber, conductors connecting the electrodes with a

suitable generator of electricity, means for sealing and in-

sulating the conductors, downwardly extending passages
located and discharging above and upon the electrodes
respectively, and metallic pipes, attached to and insul-

ated from the shell, communicating with the passages at

top. and adapted for supplying the passages by gravity

with carbon fragments for directing and regulating the

electric current.

688,382. Mechanism for Transmitting Pow<
Dynamo Machines 1

'
!' hm, Oberschonwcide,

near Berlin, Germany. Application filed A
22, igoi.

One claim reads : In a mechanism for transmitting ihe

rotation of a shaft to n dynamo-electric machine by
means of friction the combination with 1 system of friction

wheels interposed between the driving and driven parts,

and means for producing frictional pressure between the

parts of an electromagnet adapted to counteract the Mo-
tional pi excited by a winding inserted between
the terminals of the dynamo-electric machmr

688,393. Elct :

' ic Furnace Ram6n C.
s, France. Application tiled March ^-*.

1901.

are provided for oscillating the healing chatnbei

on trunnions. The electrodes pass through the side wall*

of the furnace, and the construction is designed to prevent

tho cooling of the charge during the tilting process.

688,394. System of Electrical Distribution. John L.
Crcveling. New York. X. Y. Application filed

December 7, 1900.

The combination with a generator, storage battery and
translating device in electrical communication one with
the other, of a field coil deriving current from the battery.
and pneumatically controlled means for varying the re-
sistance in the battery field circuit.

688,401. Electrical Apparatus. John E. Everett.
Indianapolis. Ind.. assignor of three-fourths to
Frank H. Blackledge, Albert S. Blackledge and
John \Y. Blackledge, Indianapolis. Ind. Appli-
cation filed February 21, 1901.

Details of commutator construction and dynamo mount-
ing are described.

Electric Battery-. George W. Frazier. Al-
legheny. Fa., assignor of one-half to William
McB. Bell and Samuel M. Evans. Application
filed February 14, 1901.
The combination of an outer conducting casing having

an opening or openings therein, an inner casing, a porous
lining, an exciting filling within the lining, disks of ab-
sorbent material secured at the upper and lower portions
of the filling, a carbon provided with a binding post se-
cured in the filling, a binding post on the onter casing and
a stopper or stoppers for the opening or openings.

688404. Smoke Detector. Oscar Freymann and
Charles Tolman. Brooklyn. X. Y.. ass
the American Equipment company. X
X. Y. Application filed April 1, 1901.

In this ingenious device there is an electric circuit
closer comprising a stationary and a movable contact
piece and means for pressing the movable in contact with
the stationary contact piece. A string or cord is attached
to tbe movable contact piece, and holds it apart from
the stationary contact piece, this siring or cord being

I by .\ solution of commercial soda wherebv it is
rendered sensitive to smoke, the smoke causing it to
elongate and retease the movable contact piece.

3 Commutator Brush Holder. Harry L W.
Lloyd, Dcs Moines, Iowa. Applies
February II, 1901.

This brush holder comprises a body portion having a
number of openings, a series of carbon pencils slidingly
mounted in these openings, uprights connected with the
body portioo. a bar vertically adjustable, on the op
series of arms pivotally moonted on the bar and designed
to eoaage the tops of the carbon pencils, an independent
yielding pressure device to engage each arm. independent
means for adjusting the tension of each spring, and an
independent electric conductor connected with each car-
bon pencil and with the body portion of the machine

e Receiver. Francis 1

laud, X. Y. Application filed January 12. 1901.
There i - a permanent magnet and a metal plate

poles of it and secured at its center and at points
An electromagnet is secured to this plate

with its cote resting movablr against the permanent mag-
net. The main diaphragm is arranged forward ef the
electromagnet.

n for Incandesccnl Strcel 1

two-thirds to L, R. Wallis, W Mass*
W. If. Bolewine, Woburn, "

lion filed March 14. 1901.

A runner in a boritontal slotted tube supports thd
lamp. The runner is automaticallT locked in its admsted
position.
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8,452. Telephone-exchange System. Harry G.

Webster, Chicago, 111., assignor to the Strom-
berg-Carlson Telephone Manufacturing com-
pany, Chicago, 111. Application filed December
31, 1900.

Tbe combination with a telephone line extending from a

subscriber's station to an exchange, of a line relay at the

exchange provided with differentially wound coils, a line

indicator, means controlled by the relay for governing the

operation of the indicator, means controlled by the sub-

scriber for directing current through the relay and line

indicator to effect tbe operation of the latter, and switch-

ing apparatus controlled by the operator for increasing the

magnetizing effect of one of the coils of the relay above
that produced by the other, to effect the operation of_ tbe

relay-controlled means and thereby cut out or render inef-

fective the line indicator. (See cut.)

in the conduit, two of which are continuous and two sec-
tional—the sectional rails being respectively connected
with the sectional track-rails and a traveling switching
apparatus making contact with the four rails to switch the
current into the track sections successively.

688,575
he;

Electric Arc Lamp. Henry Baggett, Black-
th, England. Application filed September 13,

The feeding mechanism is provided with a pulley and
also with a drag device provided with a vertically movable
gravity support adapted to be raised and lowered by a
movement of the carbon-feeding mechanism so as to lower
the drag device against the periphery of the pulley and to

raise it therefrom.

688,583. Electric Knife Switch. William F. Bos-

no. 6SS.359.—CIRCUIT-BREAKER.

688,456. Electromechanical Automatic Street-rail-

way Switch. Walter J. Bell, Los Angeles, Cal.,

assignor of one-half to Leon F. Moss, Los
Angeles, Cal. Application filed July 2, 1901.

An electromagnet controlled from the car is adapted to

release the lever of a switch point, which is thereupon
reset by mechanical means operated from the car.

68S.45S. Stereoscopic X-ray Apparatus. Eugene W.
Caldwell, New York, N. Y. Application filed

September 27, 1901.

In a stereoscopic X-ray apparatus to give a stereoscopic

image of an object there are means to produce an alter-

nating radiation of X-rays from two separated sources. A
flnoroscope is placed on the other side of the object from
the means mentioned and comprises a fluorescent screen
and means to cause an alternation of vision synchronous
with the alternation of the radiation, the fluoroscope being
bodily movable with respect to the object. (See cut.)

6S8,4So. Electric Lamp and Socket Therefor. Dan-
iel D. Nugent, Harrison, N. J. Application filed

January 4, 1901.

A lamp consisting of a bulb with an integral retaining

bead near its base, a flat non-conducting disk on its base,
provided with contacts, in combination with a socket con-
sisting of a switch mechanism, a catch on the switch to

lock it in its closed position, retaining hooks on the lower
end of the socket to grasp the bead on the bulb and
spring arms extending beyond the hooks and embracing
the bulb.

688,486. Trolley Contact Pole. Ernest B. Robert-
son, Philadelphia, Pa., and Samuel N. Dole,

Camden, N. J. Application filed July 12, igoi.

A trolley contact pole is divided at a point forward of

its longitudinal center with a hinge connection between
the divided ends. Spring mechanism lends normally to

throw the ends out of alignment, but positive stop devices
operate to limit the extent of such non-alignment.

688,494. Thermo-electrodynamic Transformer. Philip

K. Stern, New York, N. Y. Application filed

February 15, 1901.

This cnrious combination is thus described in one of the
claims: A heat engine having its cylinders electrically

wound as field magnets and its fly-wheel electrically
wonnd as an armature, the electrically wound fly wheel
disposed aboat the heads of tbe electrically wound cylin-
ders so as to rotate about tbe same within inductive rela-

tion thereto, whereby the field magnets and the armature
will constitute the inductive members of a dynamo-elec-
trical machine. (See cut.)

688,506. Electrical Controller Attachment. Guy L.

Fairbrother, Thompsonville, Conn. Application

filed April 19, 1901.

Mechanical improvements in controller construction are
set forth.

688,509. Trolley. Frank W. Garrett, Johnstown.
Pa., assignor to the Lorain Steel company of

Johnstown. Application filed December I, 1899.

A trolley pole formed in two sections united by a trans-
verse rectangular frame having side links, and springs
connected to the links and to the fixed sides of the frame.

688,554. Circuit-making and Breaking Device. John
F. Skirrow, East Orange, N. J. Application
filed February 4, 1901.

In an electric signaling instrument the combination of
an electromagnet, an armature therefor, a spring-support-
ing strip connected at one of it-, ends to the armature and
extending therefrom substantially parallel with the line of
movement of the armature, whereby as the armature Is

drawn toward the magnet the supporting '.trip will permit
it to bave a slight bodily movement across the field of the
magnet.

:!<:;,- Milford J. Wilson. Paincsville,

pplication filed August 12, 1901.

retail*; of trolley wheel construction and lubrication are
patented.

y. Frank M. Ashley, Brook-
'-- General Electric

\y, N. Y. Application filed

iruary 26, 1

In an electric-railway system th* combination of Ihc
two rails of a tra-lc divided into insulated sections, a con-
dolt located adjacent thereto, four connecting rails located

NO. 688,452.—TELEPHONE SYSTEM.

sert, Utica, N. Y. Application filed May 20,

1 901.

In this switch there are main and auxiliary blades linked
together by a spring. The upward movement of the main
blade tends to raise the auxiliary blade to meet the main
blade. There is a device for locking the auxiliary blade to

the hinge post, and means for unlocking it when the main
blade is raised a predetermined distance.

688,599. Indian Club. John Creelman, Suffern,

N. Y. Application filed August 21, 1901.

An Indian club is constructed with a hollow perforated
body, a detachable handle having one end threaded to

engage with the hollow body and provided with an open-
ing extending through it. An incandescent lamp is se-

cured to the threaded end of the handle, and wires lead
from the lamp through the opening in the handle.

688,614. Regulator. Augustine R. Everest, Lynn,
• Mass., assignor to the General Electric company,
Schenectady, N. Y: Application filed May 4,

1899.

In a controllor for electric circuits, the combination of a

series of fixed contacts each connected in a circuit, mov-
ing contacts mounted for engagement therewith, the mov-
ing contacts being so arranged that they can pass each
other while engaging with the same contact, and means
for simultaneously actuating the moviog contacts.

688,629. Trolley-wheel Guard. Edward W. Gailey,

Allegheny, Pa. Application filed May 13, 1901.

A pair of circular metal disks is arranged upon the axle
of the trolley wheel and between each side of the wheel
and the pronged support, each pair of disks having a series

of independent projecting guard pieces which are secured
at their inner ends between the disks and having their
outer ends extending out a suitable distance beyond the
edges of the disks and wheel
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NO. 688,458.—X-RAY STEREOSCOPE.

688,649. Electric Arc Lamp. Charles H. Kayser,
Orange, X. J., assignor to the Edison Manufac-
turing company, Orange, N. J. Application filed

March 5, 1901.

The combination of a casing, a pair of spur gears
mounted in the catting and operating in unison, a carbon
rack engaged aod actuated by each of ihe spur gears, an
operating handle for operating the gears, and means for

locking and unlocking the handle to and from the gear-..

Apparatus for Measuring Electrical En-
ergy. Rankin Kennedy, Leeds, England. Ap-
plication filed February 21, 1901.

In an electric meter, a dynamo-meter coil, and mechan-

ism shiftable by tbe coil, this mechanism including an
air-containing vessel, and an air tube communicating with
the interior of the air-containing vessel and governing the
rate of movement of the coil,

688,670. Magnetic Friction Brake. John McGeorge,
Cleveland, Ohio, assignor to the Electric Con-
troller and Supply company, Cleveland, Ohio.
Application filed May 9, 1901.
The combination of a rotatable shaft, a piece fixed

thereto and rotatiog with the shaft, this piece being pro-
vided with a breaking surface in a plane at right angles to
the shaft, a non-rotatable magnet having a frame, an
armature for the magnet, springs acting between the
periphery of the armature frame and the armature, these
springs being constructed to force the armature against
the braking surface of the piece fixed to tbe shaft.

688,673. Telephone System. Charles H. North,
Cleveland, Ohio, assignor to the North Electric
company, Cleveland, Ohio. Application filed
May 17, 1900.

Features of this system are a repeating coil, an oper-
ator's local talking set including a receiver and transmit-
ter, a plug, a pair of lines leading from the plug and
adapted to be conn-cted with the repeating coil, a switch
adapted to bridge the operator's talking set across the
lines mentioned, a supervisory sigual, a connection there-
from to the cord line, the switch being arranged to
open the connection when the operator's talking set is
bridged in.

688,676. Telephone. William S. Paca, Baltimore,
Md. Application filed January 20, 1897.
A yielding damper is secured to and carried by the end

of the core of the magnet in the receiver next the dia-
phragm, this damper being resilient and compressible
under the action of the diaphragm, and adapted to damp
the excessive vibrations of the latter.

"

6SS,724. Electric Signaling Device for Railways.
William A. Farrell, Wellsville, N. Y., assignor
of one-half to Jacob Rauber, Wellsville, N. Y.
Application filed April 1, 1901.

This is an alarm device by which an open track switch
is automatically indicated in an approaching locomotive
and also in the signal tower at the switch.

688,738. Electric Switch. James Jones and James
Jones, Jr., New York, N. Y. Application filed
November 6, 1900.
An improved knife switch in which a binding friction

between the metallic parts is secured.

NO. 688,494.—DYNAMO-ELECTRIC MACHINE.

688,749. Storage-battery Tray or Case. Elmer A.
Sperry, Cleveland, Ohio, assignor to the Na-
tional Battery company. Original application
filed September 13, 1899. Divided and this ap-
plication filed November 6, 1899.
A battery consisting of groups of cells having thin metal

cases for the cells, in supporting contact with each other,
in combination with a tray or receptacle for such cases
having a plurality of stiff separating partitions interspersed
throughout the different groups of cases, and in contact
with the side walls of the adjacent cases.

688,781. Cut-out for Cranes. Gustav A. Hassel,
McKeesport, Pa., assignor of one-half to Stew-
art Johnston, Pittsburg, Pa. Application filed

July 27, 1901.

The combination with the stationary contact of circuit
connections thereto, a movable contact, a pivoted switch
blade on which the movable contact is mounted, circuit
connections mounted directly on the blade, a latch for en-
gaging the switch blade, and an intermittently actuated
tripping shaft for releasing the latch.

088,788. Primary Battery. Henry I. Lurye, New
York, N. Y., assignor of one-half to Nathaniel
H. Lewis, New York, N. Y. Application filed

January 30, 1 901.

A battery comprises an outer jar and an inner recep-
tacle open at the top and bottom and having a lower
straining portion and an outwardly extended flange made
to form a bottom or support in the outer jar, the outer jar

being made to form a reservoir for crystals or the like, and
the inner receptacle being made to contain elements with-
in the receptacle.

688,797. Electric-railway Switch. Philip Siegel,

New York, N. Y., assignor to himself, Joseph
Liebman and Bernhard Karneol, New York,
N. Y. Application filed June 13, 1901.

A switch point is movably mounted in the road-bed.
Controlling agencies for the switch are mounted beneath
the surface of the road-bed and embody a bar mounted to

reciprocate transversely of the road-bed and provided
with an opening for the insertion of a lever for manipu-
lating the switch point by hand and electrical means for

also moving tbe switch point.

688,805. Alternating-current Motor. Ernest Wil-

on, county of Kent, England. Application filed

January 17, 1893.

The field inagnot and the armature are each provided
with one complete circuit having two pairB of terminals at

right angles, to each other with moans for supplying cur-

rentfl differing in phase to these terminals.

Design.

35,424. Feeder Arm for Poles of Electric Railways.
William, A. McCallum, Cincinnati, Ohio. Ap-
plication' filed November I, 1901.
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German High-speed Polyphase Railway
at Zossen.

By Frank C. Perkins.

The high-speed polyphase railway experiment in

Germany is not only creating great interest abroad

but in this country as well. Information recently

received states that 160 kilometers (99.4 miles) an

hour has been attained and it is expected that much
higher speeds will be recorded soon.

The line construction, as well as the electrical

equipment of one of the experimental cars, was fur-

rj by Siemens & Halske of Berlin. The line

is a straight road of good construction between
Marienfelde and Zossen. The current for operating

of the motors being supplied with direct current of

26 volts, producing three-phase currents in the sec-

ondary, which arc dissipated in resistances. The
motor, acting as a generator, thus has a strong brak-
ing effect.

Compressed air is used not only for the operation

air brakes, but also to control the electrical

apparatus from either platform of the car. Two
complete sets of electrical apparatus are in-

stalled as noted in the accompanying diagram,
eacli set including a large step-down trans-

former, two rheostat controllers, two motors,

two motor switches, together with air pump having
a small transformer and motor. Two motors arc
applied to each truck and arc directly mounted on

rmancnt star connections, the current being

carried from the transformer through safety fuses

distributing wires and thence to the collector

trolley.

The line is divided into one-kilometer lengths, 3

connecting the center of each section. The
arc nearly eight feet from the track, the three

conductors being mounted vertically one above the

other, the lowest about 20 feet from the ground.

The poles arc somewhat more than 100 feet apart,

arc of wood construction and have mounted upon
them bow-shaped arms, the conductors not being

rigidly fastened, but supported upon insular

hard rubber, mounted upon a vertical chain-and- wire

m, as seen in the illustration. The conductors

GERMAN HIGH-SPEED POLYPHASE RAILWAY AT ZOSSEN.

—

EXPERIMENTAL CAR, SHOWING TROLO.EY-WIRE SUSPENSION.

the high-speed cars is supplied from the power sta-

tion of the Allgemeine Elektricitats Gesellschaft at

Oliersdiomvcide. One of the experimental cars built

by the Allgemeine Elektricitats Gesellschaft was

described and illustrated in the Western Electrician

of October 12th. The following data and accom-

panying illustrations have reference entirely i

line and high-speed car as furnished by Siemens &
Halske. The cars were built by Van der Zyphen
& Charlier of Cologne, Germany.
The railway is about i.| miles long, with grades

up to three per cent., and the current is supplied al

a frequency of 50 cycles per second, al

of 10.000 volts. The car is divided into three pas-1

senger compartments with cross seals for a total

of '" passengers. The center room is nearly eight

meters I"iie; and the two end rooms about four

meters long each. The total length of the car is 22

meters, with a platform at each end nearly two
meters in length, from which the operator cot

the car. Automatic Westinghouse brakes are used,

two to-inch cylinders being provided for each truck,

and the brake rods being so arranged that they may
be applied by hand, from either platform of the car.

Electric braking is also used, the primary winding

the axles. The wheels are 1.J50 millimeters (about

four feet) in diameter. Each motor has normal and

maximum capacities of 250 and "50 horsepower, re-

spectively, the four motors when heavily 1

thus being capable of supplying ,?.ooo horsepower.

The primary pressure is varied fri ilts to

I,I;0 volts, from starting to full speed, the current

of the primaries of the mot 280 amperes
and 1 -K> amperes. The voltage of the secondaries

of the motors is 1.000 and ;ao volts, while the cur-

rent is 550 and -MO ami

The metallic resistances arc placed In-hind open

rs, seen on the side of the car in the illus-

Id air rushing through the opet

lie temperature '^i ill. wn. a

large amount of heat which is generated in

lating the speed of the motors being dissipated in

this way. The resistances are cut into circuit by

1I1. c ntrollcrs, varying the
1

circuit of the motor.

The high-tension transformers operate at from

,?0 to 115 amperes, the potential of the primary being

10.000 volts, while the secondary voltage is varied

ling 10 whether the secondary winding
delta or star connections The high-tension winding

arc hard-drawn copper of 100 square millimeters in

and having a conductivity of 97 per
cent, pure copper.

Etch trolley wire at its supporting insulator is

connected to a loop of copper wire about one-third

inch in diameter, which is designed to become
grounded, in case the trolley wire breaks, by being
pulled into contact with a vertical'.-

of the ; near
its uppi . its lower end k

he track. Copper rail bonds are used
and ground plates arc placed at eacl

line. The four feeders

of three hig ind a

neutral wire mounted on pore Part

insulated cables and p
the latter '

- marc mill-
rmcr having 70 square milli-

ntetei

The current is collected from the trolley wires at

the sid rack by three bow-shaped c

:
' [ this installation. They

are m
diameter. A tv

mounted at each end of the car. passing down
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through the roof to the floor, and may be revolved

by the motorman by means of a .handle through a

set of gears. The collectors are constructed of steel

tubing, and may be easily detached from the masts.

The trolley-wire insulators were tested under

rainy conditions to 20,000 volts, and the electrical

equipment of the car, including all circuits and

apparatus, was tested to 15,000 volts, while the large

and small transformers were tested for an hour

under a potential of 20,000 volts.

The high-tension switches have a double break

on the three branches and are of the tube type.

The switches are placed in sheet-iron boxes next

to the small transformers. To the cover of each

box the six insulators are fastened. The switch is

closed by the raising of the plate operated by the

air-cylinder piston. The compressed air which is

used for the operation of the electric switches, as

well as for the air brakes, is obtained from two

electrically driven air pumps, placed under the car.

The duplex pump operates at 190 revolutions per

minute, the two cylinders compressing 400 liters of

air to a pressure of eight atmospheres. Each motor

is operated from a small step-down transformer sup-

plying 1 10-volt current to the motor terminals. Each

platform is supplied with the necessary cocks for

controlling the air in the rubber tubes and iron

pipes beneath the floor of the car, connected with

the starting cylinder. Within sight of the motor-

man are the various pressure gauges, ammeters and

voltmeters.

The large transformers are placed beneath the car,

the cores being provided with air pipes for cooling.

The windings are heavily insulated with mica. The
leads pass through porcelain tubes at the ends and
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which carries the primary pressure of 1,150 volts

to 1,850 volts. The slots of the rotor core are well

insulated with mica, and wooden wedges are used

to hold the bar winding in place, together with the

usual wire bands. There are 96 slots in the primary

and 72 slots in the secondary. The total weight

of the car fully equipped is 88 tons, being extremely

close to the calculated value.

Marconi's Transatlantic Feat.

No tests have been made by Mr. Marconi in his

endeavor to transmit wireless-telegraph signals

across the Atlantic since those recorded in the West-
ern Electrician of last week. The legal difficulty

with the Anglo-American Cable company has been

referred to London officials for negotiation, and it

is expected that a satisfactory settlement will be

reached. Meanwhile Marconi has temporarily ceased

his experiments in Newfoundland. He has been

offered the use of an estate in Cape Breton as a

temporary station by Professor Alexander Graham
Bell and has investigated some other sites with a

view to erecting a permanent station. On December
21st Finance Minister Fielding of the Canadian Do-
minion government telegraphed to Marconi, offering

him on behalf of the Canadian cabinet every facility

for erecting wireless-telegraph stations on the Nova
Scotia seaboard, assuring him that there is no ob-

stacle in the way of his carrying out his experi-

ments in Canadian territory and inviting him to

Ottawa to discuss the matter. Mr. Marconi is

much pleased with the flattering offer of the Cana-
dian government and is proceeding to Ottawa as

this paper is going to press to confer with the gov-

ernment officials. He does not expect to remain in

December 28, 1901

communication to a great extent. But the great

cost of the cables themselves, and their heavy work-

ing expenses cause the existing methods to be be-

yond the reach of a majority of the people inhabit-

ing the various countries of the world. But could

this new method be applied, I believe the cost of

what we now call cabling to England might be re-

duced at least twentyfold. The present rate is 25

cents a word. I do not see why, eventually, with

the wireless system, this cost should not be reduced

to one cent a word or less."

Observing that he was half a Britisher by birth,

Signor Marconi continued:

"With regard to the British Empire, the wireless

system has a quite special importance, as facilitating

the methods of communication between the mother
country and her great colonies beyond the seas, and
it cannot but result in still more firmly cementing

the bond of unity and a common cause in the interest

of civilization, of which the empire has, during the

anxious times of the last two or three years, given

such a splendid example to the world. This colony

of Newfoundland is the first in which a message was
received by cable from across the ocean, and I am
glad to say it has equally been the first to receive

a message across this same ocean without a cable."

Large Motor Contract.

The Bullock Electric Manufacturing company of
Cincinnati, Ohio, has just secured a contract for the
complete electric-motor equipment for the very large
shops of the Allis-Chalmers company in course of
erection in Milwaukee, Wis. As at present laid

out, the motor installation will include about 100
machines in sizes ranging from two to 50 horse-
power. Most of these motors will be directly con-

GERMAN HIGH-SPEED POLYPHASE RAILWAY AT ZOSSEN.—DIAGRAM OF EXPERIMENTAL CAR.

heavy steel plates hold the coils together by several

heavy bolts. The leads from the transformers are

connected to four high-tension fuses of the mica-

tube type. The secondary current from the step-

down transformers is supplied to the motors after

passing three sets of safety fuses and switches.

The motor switches have double breaks of 140

millimeters in each phase, six tubes with contacts

being placed in a circle. Each switch is operated

by means of compressed air from a cylinder in the

center of the circle. Two transformer switches are

required, one connecting the secondary for delta

and the other for star winding.

In starting the car the motor develops about 750

power, or about three times the full-speed

torque, about 20 horsepower being cut out at each
:' the controller. There are 29 steps, 25 of

which are used for gradually increasing the speed

of the car and four for cutting in the motor. The
controller cuts in the four motors, one at a time, by

means of two air cylinders, working in opposite di-

rections. The air cylinders are of different diam-

ond so arranged that the controller may be

any particular co d ired.

There are three large and three small resistance

ach phase. The larger boxes each

have 25 coils and the small ones four coils. The
cooling air draft is supplied from the outside of the

car through the numerous openings, as stated above,

2- the resistance coils at a comparatively

mperature.

The poles and i.-. directly connected,

car axle. d of the motors is 900

inute, which gives the car a great

being a tri: Four feet

rtor is mounted on

the axl :ichcs in diameter.

The curren- hrough eight carbon

brushes on each collector ring to the rotor winding,

Ottawa longer than a week. He will then go to

New York city and take a steamer for England to

assist in the negotiations with the Anglo-American
company. It is reported that he hopes to return to

this country next March, by which time he expects

present difficulties will be removed. He prefers, if

possible, to direct experiments from here.

The announcement of Marconi's wonderful ac-

complishment, if it be true that the signals have

actually been transmitted across the Atlantic, has

caused widespread interest and much comment
throughout this country and Europe. Not a few
scientists on both sides of the ocean doubt that

Marconi has actually received transatlantic mes-

sages, but, on the other hand, such men as Edison,

Pupin and Bell are warm in their praises of the

inventor's work. Mr. Edison at first doubted the

news, but afterward gave out an authorized state-

ment as follows : "Since Marconi has stated over

his own signature that he has received the signals

from England, I believe it, and I think he will carry

it to a commercial success. It is a great achieve-

ment, and he is a great experimenter."

Sir Cavendish Boyle, governor of Newfoundland,

save a large state luncheon in honor of Mr. Mar-
coni at St. Johns on December 19th. In proposing

Mr. Marconi's health, Governor Boyle spoke at

length on the inventor's work since his arrival in the

colony and referred in a glowing manner to what

his latest exploit means to the scientific world and

what it may soon mean to the world of commerce.

In the course of his response, Mr. Marconi said

:

"If my system of wireless telegraphy can be com-

mercially established between different parts of the

earth, in regard to the possibility of which I may
r have not the slightest doubt, it would bring

lOUS cheapening in the methods of

communication at present existing. The system of

submarine cables of to-day fulfills the demands of

nected to machine tools, although six of 20 horse-

power will be used to drive line shafting. All the
equipment of the shops will be operated, either

directly or through shafting, by means of motors.
About two-thirds of the motors will be of variable

speed and will be installed on the Bullock multiple-

voltage system. This is a four-wire system, afford-

ing six different voltages for the armatures of the

motors, the fields being constantly excited at the

main or outside voltage. The speed of a motor is

varied by cutting the armature into the different

voltages, no resistance being used. The main volt-

age to be used will be 250 volts and the motors will

have .a wide range of speed. The contract was
placed through the Chicago office of the Bullock
company, which is in charge of E. W. Goldschmidt
and George B. Foster. As the other large electric-

motor manufacturing companies of the country were
competing 'bidders for the - contract, the Bullock
company naturally feels very much pleased over
securing the work, especially as the Allis-Chalmers
company has spent a great deal of time in investi-

gating the relative merits of different motor sys-

tems, even sending experts abroad to study the

methods there.

Chicago Traction Measures.

The Chicago City Council devoted almost its en-

tire session on the evening of December 23d to con-

sideration of local transportation measures. Twelve
orders and ordinances were introduced and either

passed or referred to committees. The nature of

Ihc measures varied considerably. Sonic of the more
important were as follows: An ordinance looking

1., the establishment of a department of local trans-

portation to hear and investigate complaints regard-

ing street-car service, referred to the committee on

local transportation; a resolution (which was
pa ;ed) asking the finance committee to set aside

$10,000 for the use of the local transportation com-
mittee; other, orders seeking to regulate the healing

of cars, the running of cable trains, providing signals

for elevated trains in stations and regulating fares.
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Minting Machinery and Appliances. 1

By Edwin S. Church.

The electrical equipment of the new United States

Mint is comparatively simple, similar devices being

found in many modern shops, so therefore I will pre-

sent a general outline only of the mechanical "11

, rations involved in the coinage of mon.
with a brief description of the various installs)

The equipment will include several new features,

which as yet are in an experimental stage, and will

nol be alluded to in this paper.

The development of coining machinery is neces-

sarily slow, since the manufacture of money is con-

fined almost entirely to governmental institutions,

which limits the demand for this class of machinery.

Vgain, in many of the coining operations, the judg-

mcnl of the operator is of such importance that it

is impossible to substitute apparatus which would

eliminate this personal factor. The necessity of ac-

cttracy and the difficulty in maintaining a uniform

Dtf 77«i6

One cent

^jCti
2)Ni 3.00
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7 l/,y.n 2.00 .1'.

FIG. I. MINTING MACHINERY AND APPLIANCES.—ELEC-

TRICALLY DRIVEN UPSETTING MACHINE.

standard is appreciated only by those who are in

daily touch with the work.
The mixing of gold and silver, while in a heated

condition, with their respective alloys, casting into

ingots, rolling and cutting into planchets, annealing
and whitening, and finally the stamping, all depend,
more or less, upon the skill and judgment of the

operator. No set rules can be laid down for this

w.irk that will give uniform results for the different

1111 lis. or even for two strips in the same heat, which
often vary beyond the tolerance, although they have
passed through identical operations, so far as human
judgment can determine.

Again, the law compels us to work by weight, and
since the blanks are cut from dies of the same size,'

I he variation in density and hardness must be com-
pensated for by varying the thickness of the blanks.

Occasionally, blanks have been found on calipering.

where the lighter pieces measured about 0.0003 of

an inch thicker than the heavier pieces.

Innumerable theories have been propounded for

securing greater accuracy, new schemes suggested
and tried, but go per cent, have failed, because,

when tested from a practical standpoint, they were
found to be worthless.

It is, comparatively, a simple matter to secure

good results from a small amount of metal when
it is handled with extreme care in the melting and
annealing furnaces, but when you attempt from data
secured in this manner to frame rules for the work-
ing of tons of metal daily, some of which is hard
and brittle, the rest tough and soft, the proposition

is entirely different.

This was forcibly illustrated when experiments
were made to eliminate the draw-bench and wood
furnaces. These experiments were started two years

ago, and it was only recently that the results justi-

fied the adoption of finishing rolls and automatic
strip furnaces for silver.

The following table gives the weight, fineness,

tolerance and diameter of all pieces coined at the

mini at the present time:
Legal Fineness.
Weiehl. Per Tolerance. Di-

Denoinin.-uion. Grains. Cenl. Craios. Per Ct. atnotor.
Double eagle 516 90 .50 .09 1.350
F.aelc 258 90 .50 .19 1.050

Halt eagle 129 90 .25 .19 .850

Standard dollar 412.5 90 1.50 .36 1.500

Hatfdollar 192.9 90 1.50 .77 1.200

Quarter dollar 96.45 -90 1.50 1.55 .950

Dime 3S.5S 90 1.50 .3SS .700

I. Abstract of paper read before the electrical section of the
Franklin Institute at Philadelphia. Pa., on June 19. 1901. Mr.
Church is superintendent of machinery at the t'nited Stales
Mint in Philadelphia.

111.- t.,lrrancc is the amount tin

I" V.M-, ill.-...: -,r below the legal weight in gl

amount to the

pieces is a varying quantity

ranging from 0.00 per cent., with the double eagle,

cent, in the one-cent piece. Of course,

the del 1 in which the tolerance is the

largest per cent, of the legal weight, is the <

to coin; for instance, the one cent, as shown in the

table, ranks first in this regard, and the double
s the most difficult.

Although the regulations call for a certain thick-

r the: various denominations, it is not con-

sidered in the coining operations, since, if the diam-
eters are kept intact, the thickness must vary with

the density of the metal.
After the metal is properly alloyed it is run into

ingots, and the ends arc cut off by an appliance
known as a topping machine, which is run by a three-

horsepower motor; the power is transmitted from
lotor to the machine by means of a belt; this,

together with the cutting presses, is the only ma-
chine used in coining operations on which a belt is

used. Four of these machines will be required.
The ingots are then rolled out by breakdown

rolling mills which are driven by 50-horscpowcr
motors, and then finished to their proper thickness
by mills driven by 25-horsepower motors. These
motors are arranged with countershafts, running at

300 revolutions per minute, through the base. The
pinions are made of rawhide, in order to reduce
the noise. Six breakdown and four finishing mills
will be used to start operations during the first year.
The mills have 10 by nine-inch rolls, with seven-
inch necks, and are made of chilled iron. Experi-
ments will soon be made to substitute steel rolls,

but it is a question if the efficiency will be increased
enough to justify the extra expense.
The rolling mills will be substituted for the old-

fashioned draw-bench, and a 25 per cent, saving in

the condemned silver blank will be possible. As yet
this method for the gold denomination is in an
experimental stage.

The strips are then cut into blanks by cutting
machines, which are driven by three-horsepower
motors. Nine of these will be used.
During the rolling operation the strips are an-

nealed by an automatic heating machine, which pro-
pels them through an oven heated by gas, and it

should be noted that the increase of standard blanks
is largely due to the efficiency of this machine.
The machine will be driven by a one-half-horse-
power motor and the variation in speed is secured
by means of cones, which run at 120 revolutions
per minute. The reduction of speed is obtained by
a worm and worm wheel.
The blanks are then upset by a machine, as shown

in Fig. 1, driven by a three-horsepower vertical mo-
tor. Nine of these were designed and built at the
mint.

The planchets are then annealed by rotary heat-
ing machines and cleaned with a diluted solution
of sulphuric acid. Each furnace is driven by a
one-fourth-horsepower motor geared into a shaft
passing through a cone which is belted to the fur-

nace.

After the cleaning operation the planchets are
stamped. This is done by means of the coining
press, which is, without doubt, one of the best-

designed machines in the building. Twenty-three
coining presses are to be installed. The larger ones,

capable of coining all denominations, will be
equipped with 7%-horsepower motors, and the small
presses, which are used for denominations up to

and including quarter dollars, are equipped with
three-horsepower motors.
The above is only a general description of minting

operations, omitting the automatic weighing ma-
chines, adjusting, ringing, or the test for resonance,
and the several precautions necessary to preserve

the standard of excellence expected of the mint.

As a result of the new annealing operations, a

noticeable change has been observed by the mint

officials in the color and appearance of the gold

coins. This effect is due to the naphtha-gas flame,

which does not oxidize the copper used as an alloy.

Consequently the gold has a much deeper
preserving the true color of the government alloy.

There will be 1 1 1 motors which will be'uscd for

coining operations. These range in size from one-

fourth to 50 horsepower and aggregate S7K horse-

power. A few of the special machines driven by

motors in a 30 by 30-inch by six-inch planer. .1

milling machine, a 24-inch lathe and a blower for

gas purposes. Hie milling machine, with its motor
ed in Fig. 2.

tin account of the pressure of 220 volts, which
d lighting purposes, the starl-

ing boxes for all those for 50 lior-e

powci ded with magnetic blow-outs, over-

load, and no-voltage release.

The boiler pl.un consists of eight 150-horsc

bailei 1 in tour batteries, carrying 125

pound ; ! iped with down-draft fur-

naces. Tin in 'lie boilers can be

h .1 fuel economizer to an exhaust :

direct!) 1 the chimney.

The economizer consists of 20 sections of 10

[oiu inches diau which are cleaned by

mean 11 rs driven by two vertical engines

feed water is heated by a 700-horscpowcr ver-

tical exhaust-steam feed-water heater, and, together

with the economizer, is so arranged that any or all

ran be by-passed.
1 he draft to the chimney is augmented by an

eight-foot fan, with a capacity of 2,500 cub :

. at a lemperatnr
in runs at 200 revolutions per minute at

driven by two 25-horscpower vertical engine
arranged that cither one can be thrown into s

There is also prowled a steam nozzle for chimney
draft capable of giving a draft equal to one inch
of water column. The amount of draft is tc;\

by damper regulators connected to the steam drum
rjr throttling of the fan engii

The chimney will not only be used for disposing
s from the boilers, but also the produ

combustion from the furnaces, etc., used in coin-
ing operations and the nitrous fume = from the re-

finery which make artificial ventilation a ncc
The building is heated by direct and indirect

methods, and the apparatus is arranged so that the

exhaust steam from the engines can be utilized

by means of reducing valves, live steam direct from
the boilers can be used. All condensation from
heating apparatus is returned to boiler automatic-
ally by two condensation pumps controlled by a
pump governor.
The fresh hot-air supply to the various rooms in

the building is introduced after passing over heated
coils, and the fresh air is taken through openings
provided for that purpose, after passing through
air filters and being delivered to central heating
chamber by means of fans.

All steam piping is in duplicate, and arranged for

carrying 125 pounds for the generating sets, 70
pounds for pumps and engine fans and atmospheric
pressures for the heating system.
The generating plant consists of four direct-con-

nected generating sets, as follows: Two 200-kilo-
watt, 100 revolutions per minute; one 150-kilowatt.

135 revolutions per minute; one 75-kilowait. 150
revolutions per minute. The engines are of the
tandem-compound, non-condensing Corliss type, con-
nected directly to their respective generators. The
two 200-kilowatt machines are to be used for coin-
ing operations during the day, the 75-kilowatt for
night work, and the 150-kilowatt for lighting pur-
poses. Practically, no provision is made for gas
lighting in the new building, and it will be neces-
sary for the power plant to supply current at all

hours of day or night. Fig. 3 shows the general
arrangement of the various sets. The high-pressure
piping is designed so that steam can be shut off

any engine without interfering with the remaining
sets.

The connections between the generators and
switchboard are made by lead-encased, rubber-insu-
lated cables, carried in ducts, varying in size from
450,000 circular mils to 1,200,000 circular mils. The
switchboard is constructed of pink Tennessee mar-
ble, two inches thick, and is divided into panels,

as follows: Four for generators, two for lighting

circuits, and the remainder for the motor circuits

throughout the building. The bus-bars for lighting

and power circuits can be used independently, or
by means of a switch can be connected. Double-
throw switches enable the operator to throw gen

\
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PIG. 2. MINTING MACHINBRY AND APFLIANVES.—ELEC-
TRICALLY DRIVEN MILLING MACHINE.

erators on either lighting or power circuits. For
the power circuit the circuit-breakers are of the
one-throw type. . J of two arms
together, and switches are used in conjuni
I he lighting panels have the independent-arm.
double-throw type of circuit-breaker, and arc used
without switches.

As far as possible, each department has
dependent system for power purposes, and as the

g operations consume the m
wer, the rolling room alone ' with
dependent circuits capable of deli

tver. This room is equipped with the
50 and 25-horscpower motors, together with the
three-horsepower motors for the cutting press

Twenty-five feeders supply current for app
matco -. the m.r
candlepower and abou: Each
of the feeders is supplied w
tire lot may In- thrown out by pulling one main
switch.
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Fifty-one telephones connected to a switchboard

controlled by an operator are installed. The system

is of the complete central-energy type, and the op-

erator is notified of a call by the dropping of a

shutter connected to its respective telephone.

An ink-writing telegraph register, capable of in-

dicating an alarm from any one of 35 alarm boxes,

is used in connection with fire-alarm gongs in the

office of the engineer and of the superintendent of

machinery. The taps on the gong correspond to

the station from which the signal is sent.

Thirty watchman's clocks are placed in various

parts of the building for the protection of the im-

mense amount of metal stored in the form of com

or bullion. The signals are turned in by means

of a handle, causing a small dynamo at each station

to send a current to its respective magnet. Forty-

one time clocks, connected to a master clock, are

installed in order to secure uniform time throughout

the building.

A switchboard, built of blue Vermont marble

mounted on an iron framework is located in the

guard's room in the basement. On this board are

mounted the fuse block, telephone wiring, fire-alarm

recorder, American District and Western Union call

froxes, policentelegraph and city fire-alarm boxes

and voltmeter switch for testing the condition of

the various storage batteries which supply the elec-

trical apparatus throughout the building.

The storage-battery plant, which is in duplicate,

supplies the telephone exchange, fire-alarm system

and time clocks with current. The battery consists

of 60 cells, connected to a circuit-changing switch,

so that when the switch handle is thrown in one

direction, 30 of the cells will be thrown in series

and made ready for charging. The other 30 are

split up in five groups with different members of

cells in each group, one supplying the telephone

exchange; another the fire-alarm system; a third,

the gas machine; the fourth and fifth, the time

clocks. The circuit-changing switch is thrown in

the other direction when the batteries are discharged,

placing the duplicate set in service for the various

apparatus. The scheme for charging is arranged

so that it can be done from one of the power panels

in the engine room, which is equipped with circuit-

breaker and rheostat.

Eight elevators, seven for freight and one for

passengers, are driven by electric motors and pro-

vided with top-and-bottom limit switches, slack-

cable switches, safety switches in cars and centrif-

ugal governors, all being in series with the brake

magnets and safety cut-outs. Four of these ele-
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152,558,878 pieces, value of which was; $71,378,477-61 •

'J. he total coinage of all the mints was 184,373,793

pieces, valued at $141,351,960.36. The coinage of

nickel and bronze is confined to the mint at Phila-

delphia, and 101,301,753 pieces of the value of $2,243,-

017.23 were manufactured. There is also consider-

able special work required, and during the same
year 50,000 Lafayette souvenir silver dollars and

320,000 pieces in 20, 10 and five colones for the gov-

ernment of Costa Rica were stamped. The director

of the mint states that the chief increase of coinage

for last year was in the subsidiary and minor coins,

which surpassed all records and was no doubt due

to the extraordinary activity of the retail trade

throughout the country.

To handle such a -vast quantity of metal, which

in a year amounts to tons, not only becomes a

mechanical problem, but necessitates an elaborate

system of checking, weighing, assaying and calculat-
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also under my seal in the cellar in which they were
kept under test.

"The results have been corrected on the basis of

the English standard candle. The efficiencies work
out as follows : At starting the Crawford-Voelker
lamps had an efficiency of 2.535 watts per candle

;

at the end of 500 hours the Crawford-Voelker lamps
had an efficiency of 2.845 watts per candle;

and at the termination of the test, after 1,000 hours,

the Crawford-Voelker lamps had an efficiency of 3.35

watts per candle.

"The results of a test by Sir William Preece are

as follows: The best eight-candlepower lamps (200

volts) obtainable start at an efficiency of 4.21 watts

Crawford-Voelker Incandescent Lamp.

The Crawford-Voelker Laboratory of England has

been experimenting for three years with an endeavor

to produce a new and more economical lamp, utiliz-

ing the rare earths. This has now been accom-

plished, and a lamp lias been brought out which, it

is announced, is from 40 to 50 per cent, more effi-

cient than the ordinary incandescent lamp. The
new lamp is the invention of William Lawrence

Voelker, and its features are described by F. Z.

Maguire in the London Electrical Review.

The principle of the invention is the substitution

for the carbon filament of a filament of carbide of

titanium. The inventor claims to have discovered

a method of effecting a chemical union between

several rare metals or earths and carbon, thereby

being enabled to produce for the first time a true

carbide filamenlt. The filaments made under the

new process possess a higher specific resistance than

carbon filaments, seem to disintegrate or waste

away much more slowly, and are practically uniform

in their resistance.

An interesting feature of the new lamp, as shown

in the accompanying illustration, is that the filament

is bifurcated at the end, the purpose being to in-

sulate the. two ends. In making the base for high

voltages porcelain is used. For low voltages a di-

vision of porcelain is made in the center for the

purpose of continuing the insulation through the

base of the lamp.

Colonel H. C. L. Holden, F. R. S., has made an

FIG. 3. MINTING MACHINERY AND APPLIANCES.
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having a capacity of four tons each, are to

:
- carrying the loaded trucks of metal to

floors, and one is so arranged that by

a back gear the speed can be reduced

and its capacity doubled. This will be used for

rring heavy coining machinery varying in

from three to seven tons.

equipment include heating ma-
throughout the building, and a gas-

en manufacti
naphtha in the presence of warm air, and

all th. he vaporizer or generator are

re and temperature of

air, and the gas

oragc battery™ to the heating

th a total capacity
buried below the

'.lying the various machines

The niirril

and (
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CRAWFORD-VOELKER INCANDESCENT LAMP.

per candle, and have, after 400 hours' burning, an
efficiency of 5.74 watts per candle.

"The economy, therefore, shown by the Crawford-
Voelker lamps over the others is thus 39.8 per cent,

at starting, and after 500 hours (as against 400
hours of the other lamps) 50.4 per cent.; and, even
if we compare the efficiency of the Crawford-Voelker
lamps after burning 1,000 hours, when it was 3.35

watts per candle, they show a superiority of 41.6

per cent., which is a very remarkable result.

"I have no doubt whatever but that when these

lamps have passed from the laboratory stage to that

of the factory, and I see no reason why they should

not be manufactured in any quantities as soon as

the requisite facilities have been provided, * * *

their already high efficiency, compared to other

lamps, will be still further improved.

"These remarks are specially applicable to the

200-volt lamp. As regards Crawford-Voelker lamps

of lower voltages—100 volts, for instance—there is

no difficulty whatever in their manufacture, and I

see not difficulty in producing Crawford-Voelker
lamps of high efficiency up to 400 volts, or even

more."
The lamps were submitted to a fluctuating volt-

age. Since the report was written Crawford-Voel-

ker 500-volt lamps have been successfully made.

The laboratory has turned out already about 200,-

000 of the new lamps and makes the lamp complete.

The new lamp is also said to possess the advantage

of not blackening and falling off in efficiency, as do

manv incandescent lamps at present in use. After

burning for 6,000 hours the bulb of a lamp was prac-

tically clear.

Copper Situation.

The directors of the Amalgamated Copper com-

pany declared a dividend of one per cent, on De-

cember 19th on its stock, a reduction of one-half

of one per cent, from the previous quarter. An-
nouncement was also made by the United Metals

Selling company, the selling agent of the Amalga-
' mated, of a further cut in the price of copper, which

reduced the price to 13 cents a pound for lake

copper, I27/s cents for electrolytic and i&k cents for

castings. It is thought that the Amalgamated com-

pany will go as low as eight cents in its price, and

even further, in its efforts to close up and embarrass

the independent producers who would not come
into the combine with it. A large part of the copper

that the Amalgamated company has sold for future

delivery at 13 and 14 cents and a very considerable

part of the supply on hand is said to have cost the

company more to produce it than the price it is

receiving for it.

-PLAN OF ENGINE ROOM AT PHILADELPHIA MINT.

exhaustive test of the lamps and an abstract of his

report follows

:

"In compliance with your request of December 6,

1900, I have been since that dale investigating the

advantages and watching the behavior of the Craw-
ford-Voelker lamps. I instituted a test of 50 lamps,

which was started on February 27, 1901, and con-

tinued without a break, except to allow of the lamps

being measured electrically and tested photomelric-

ally. for 1,000 hours.
I yen lamps out of the 50 broke in the first

500 hours; of these the average life would be alw.nl

350 hours. During the second 500 hours 15 lamps

their average life was 762 hours. The aver-

age life of the 11 and the 15 would thus be 588

and if we take with these the 24 which burned

for 1,000 hours, the minimum average life of the

;o lamp- would hi: 787 hours.

"The instruments used were carefully checked

from time to time, and were correct to the Board of

Trade standard; the continuity of the icsis was

recording voltmeter and also a rc-

bcing included in the circuit. The
of the lamp te led were not only mca tin d

by me personally, but were under lock and key and

COMMUNICATION.

Electric Railways at Brantford, Ont.

To the Editor of the Western Electrician

:

In the Western Electrician of December 21st, page

407, you note that "the Woodstock and Ingersoll

Electric Railway company has secured running

rights" at Brantford, Ont., etc. This is an error.

The Von Echa company secured running rights at

Ki. ,111 ford and franchises at Paris, South Dumfries,

.1,
, I,,,- the tii and Valley Electric Railway com-

pany, running from Brantford through Paris, St.

George, Gait, Berlin and Waterloo, which it will

build The Von Echa company has recently com-

pleted and own, the Woodcock, Thames Valley and

[ngersoll electric railway. ____.,_
I 11. ARMSTRONG,

Secretary Von Echa Company.

Woodstock, Ont., December 21, 1901.

Tin bonds issued by the town of Newbern, N. C,

[or a municipal electric-lighting plant have been sold

.
I ,\l. Stafford & Co. of Chattanooga, Tenn.
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BOOK TABLE.
Electricity. By C. v.

Swoope. New York: D. Van Nn-tr.-ind company.
1001. Pp. 1 (

::

i by seven inches), xiii., 462, with
3K5; i 1 ] 11 ~

1 1 1 1 i .
.1

1 Price, $2.

The of this book marks a melancholy
idence, for it was published at just about the

lime of its talei ng author's death. Mr.
Swoope was instructor in ap ricity at tlie

Spring Garden Institute of Philadelphia for several

and tlie present volume lias grown out of
For tlie use of evening cl

Cerman Central-station Practice.

in this country a

the general depn
dustrj enor-

cial 11

hoped by all, that

at lighting, power and rath

FIG. I. GERMAN CENTRAL-STATION PRACTICE.

in that school. The book is primarily designed for

students who are able to supplement lecture-room
demonstrations by individual laboratory work, and
tlie writer declares that his effort has been to com-
bine (1) the principles of electricity upon which
the practical applications depend, (2) the experi-

mental demonstration of those principles, and (3;
the elements of the arithmetic of electricity. It may
be said without reserve that Mr. Swoope succeeded
in his purpose and produced a valuable elementary
textbook. Beginning with magnetism, the subject is

logically considered and developed through the 30
chapters of the work, the greatest attention being
paid to a correct understanding of fundamental prin-

ciples. The course leads up to a consideration of

electric lighting and power, although naturally, in

iime of this character, but little attention can
be paid to alternating currents. In addition to what
may be styled the general subject, brief explanations

of the telephone, storage battery and X-ray are given.

A knowledge of arithmetic will suffice for all the

problems presented. An appendix gives a summary
of formula? and several valuable tables. A good
index and attractive typographical arrangement add
to the value of the book. The work may be heartily

commended for the purpose for which it is put forth.

Practical Electric Railway Handbook. By Al-

bert B. Herrick. New York: Street Railway
Publishing company. 1901. Pp. (6?i by 4'u

inches), vi., 407, with 344 diagrams and illustra-

tions. Price, $3.

Mr. Herrick is a well-known consulting electric-

railway engineer, and in this handbook he has em-
bodied data that he lias collected and compiled dur-

ing 20 years of practical experience. The book cov-

ers broadly the construction, testing and operation

of electric-railway systems and is essentially prac-

tical in nature. The use of mathematics and formu-
las has been limited as far as possible, and. while

much of the data lias been reduced to its simple-;

form, there is still a great deal of descriptive and
explanatory matter that will be found very useful

The necessary tables have been incorporated in the

1 k, some of them being of special value to the

practical traction man. The different subjects treated

in the various chapters are testing, the track. ;

station, line, car house, repair shop, equipment, op-

eration, storage batteries and boosters, and under-

ground conduits. Only such apparatus, structures

and methods as have been adopted in practice by
street railways in the United Stales are shown. The
book might be criticised from the fact that the al-

ternating-current system of distribution is not elab-

orated upon to an) extent and that elevated-railway

practice i- nol considered. On the whole, however,

the handbook is one that will commend itself 10

every practical electric-railway man as a compact

and very useful reference guide, ("he book is neatly

bound in flexible leather, so that it can be c

in the pocket conveniently.

HANOVER STATION.

By noting the principal central stations recently

installed it will be seen that the tendency has been

toward very' much larger units, as in this country,

and the polyphase apparatus has formed an impor-
tant part of every installation for light or power.

The recent extension of the Wiesbaden municipal

plant was due not only to the increase of lighting

load, but a contract entered into by the city of

Wiesbaden, to furnish current for operating the elec-

tric street railways owned by the Siid Deutsche Eis-

enbahngesellschaft. This necessitated the addition of

a continuous-current plant as well as the projected

increase of polyphase plant. Two 900 to 1,200-

• will be generally on looking

build-

-ranged th

r the

load.

In mai
ants, which le means of

rman
lighting pla; brcct current i* in any way

:Mc.

flywheel all

engine. These genera' :

ion were coi nd in-

1. Schwciz,

one of the leading electrical manufacturers in Switz-

erland. The machines, as will be noted, are

se alternating type, ano

n the alternating

and direct-current machines balances the load on the

engine y large extent. In this particular

ction the altera: one side of the

engine shaft and the continuous-current machine on
.site side.

In the Wiesbaden units above referred, to the al-

ternator was at the right of the engine, the large

direct-current machine outside nd the ex-
citer still further out, beyond the main generator
bearings. These latter double-current units were

ructed by the firm. Elektricitats Acticngescll-

Vorm. W. Lahmeycr & Co. of Frankfort-on-
the-Main, Germany.

This firm also built and installed the recent ma-
chines installed in the electrical central station at

Charlottenburg, seen in Fig. 2. This illustration

- the beauty, neatness and solidity of con-
struction of a typical interior of a central-station

engine room abroad, indicating, about the interesting

switchboard gallery, that artistic decorations have
not been neglected. This station contains three

three-phase generators, with a total output of 1,100

kilowatts, and two continuous-current gel

880 kilowatts' capacity. At the present time 20.000

incandescent lamps are supplied from this station.

The total number of arc lights used is 300. while

the motor service is quite extensive, over 100 el

motors being installed, delivering power to the ex-

tent of 600 horsepower. Besides this, the central

station supplies the necessary current for tlie i.

Charlottenburg street railroad. The direct-con-

nected continuous-current generator, in the

ground of Fig. 2. requires a large flywheel in addi-

1. HUMAN CENTRAL STATION PBACT1CB.— CHARLOTTESBUtO NT A
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,ing about Marconi's transatlantic

experiments in space telegraphy is that there seems

.'; no account of the signals being received on

telegraph outfits on the ocean liners

in the North Atlantic at the time of the test. Sev-

eral of the great steamships in the Anglo-American

: apparatus, and it is likely

that : n were at sea, in the direct line of

:i. at the time of the signaling, or at-

tempted signalim- he Atlantic. Bui

;,pear that the three dots of 'he letter S were

rved anywhere cite than at St. Johns in Ncw-
: and. Of 1

pb tard do

not reach the a! like the receiving

wire on Marconi it with the curvature in
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the earth's surface over a distance of 1,800 miles, the

difference between 400 feet and, say, 100 feet in

height of antenna? would seem to be negligible.

Of course, these signals were not expected in mid-

ocean, and, if faintly and irregularly received, might

not have been noticed. But still an independent re-

port from some incoming lineT would go far to

convince those who are still skeptical of the actual

accomplishment of space telegraphy across the At-

lantic.

In the outline of a street-railway-franchise-re-

newal ordinance submitted to the Chicago City

Council by its special committee on local trans-

portation, and now pending, it is provided that the

cable form of motive power shall be abandoned.

All . cars shall be propelled by electricity or such

other motive power as may be authorized by the

City Council. Within a district bounded by North

avenue on the north, Ashland avenue on the west

and Twenty-second street on the south no poles or

overhead wires shall be used, and on all lines of

railway where the cable is now in use the "under-

ground-trolley" system shall be substituted for the

cable system throughout. In. addition, if the city

builds a subway or shallow-tunnel system in the

central business district the companies must op-

erate their cars, or a portion of them, in such man-

ner as the aldermen may direct, paying a "reason-

able rental" for the use of the subways.

These are important provisions and relate to pos-

sible improvements which should be carefully and

judicially considered. The projects demand thorough

engineering investigation, and we are gratified by

the committee's adoption of the suggestion made

in this journal some time ago that the trolley-con-

duit plan should be given an exhaustive examination

by an electrical engineer or engineers especially re-

tained for the purpose. The city electrician is an

entirely competent official, but he is already over-

burdened with duties, whereas the proposed inves-

tigation will take the time of a first-class man for

weeks, or, more probably, months. Moreover, it

is expressly provided in the proposed ordinance that

all electrical work shall be subject to the approval

of the city electrician. On the need of engineering

advice the committee has this to say

:

The people of Chicago are absolutely opposed to

trolley poles and overhead wires in the business

district. They know that the "underground trolley"

is in successful operation in New York and Wash-
ington. But they are often told that there are pe-

culiar reasons why the underground trolley cannot

be successfully used in Chicago, at least not on any

extensive scale. The city ought to have, from engi-
' neering experts in the pay of the city, advice on

these points. Moreover, the city ought to have,

from its own engineers, reliable estimates as to the

cost of underground-trolley construction, for the

amount of underground trolley that the city will

be prepared to insist on depends, to a considerable

extent, on the cost of installing the system. Then,

too, when the city is getting a substitute for the

overhead-trolley system, it should know that it is

getting the best now available.

There can be no question that the local trans-

portation committee or its successor should have

the benefit of expert advice; the subject is too im-

portant to be approached in haphazard fashion. At

its latest meeting the City Council authorized its

finance committee to set aside $10,000 for the ex-

penses of the committee, so that it is likely that the

idea of retaining a good engineer will probably be

carried out. This is as it should be, in justice to

all concerned.

So much has been said in relation to the possi-

bilities of raising rubber and guttapercha in the

Philippines that electrical men will be interested in

the opportunity of obtaining official information on

the subject. This opportunity is afforded by the recent

report of the United States Philippine Commission to

the secretary of war. It is stated that the starting of

rubber and guttapercha plantations in the Philip-

pine Islands is a project which can in no sense

bi 1 onsidered in the light of an experiment, and may

well attract the attention of American capitalists.

Planters estimate a return of $150 to $200 an acre

from the rubber crop, after the trees have reached

maturity, in about six years from the time of plain-

ing the seed, at the prices which at present prevail.

to guttapercha, many valuable facts are prc-

Greal Britain and Holland arc the coun

tries owning all known guttapercha lands outside

the Philippines, and they arc taking active steps

not only to preserve the trees which remain, but

o, establish new plantations, Holland at prcs-
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ent monopolizes all guttapercha seeds, which are

so valuable that it is found more profitable to keep

trees for seed than to extract guttapercha from

them. The demand for the product steadily in-

creases as the supply decreases. The trade of the

world is practically in the hands of the Chinese of

Singapore, who mix the cheaper grades with the

finer and color and adulterate in every conceivable

way. It was found by an agent of the commission

that there was possibly a ton of really first-class

'guttapercha in Singapore, while there was an im-

mediate demand for 600 tons.

Its conclusions upon the subject of guttapercha

in the Philippines are thus stated by the commis-

sion : "Although the best gutta-producing tree

has not as yet been found in the Philippines, very

closely allied species are already known, and the

guttapercha obtained from them brings $40 to $150

a picul at Singapore. Active measures will imme-

diately be taken for the identification of the gutta-

producing trees of the islands, as well as for their

protection, which, unfortunately, presents a difficult

problem, as they are believed to be confined to re-

gions inhabited by Moros or by the wild Indonesian

tribes of Mindanao."

The subject is one of much importance (although,

to be sure, the complete success of wireless trans-

mission would be a great blow to the guttapercha

industry), and deserves the attention of all who
would have the United States occupy a position in

submarine-cable making corresponding to that it

fills in the other branches of the electrical industry.

After some vicissitudes, the use of electric power

on shipboard seems to be firmly established in the

United States Navy. Of course, the value of the

electric light has been recognized for a number of

years. In many ways, as in the ammunition maga-

zines, for searchlights and signaling and in hot

climates, the modern illuminant is particularly

serviceable on ships of war. But although dynamos

have been installed on American naval ships for a

dozen years or more, the electric motor has made

its way more slowly and has encountered much op-

position. The steam engine was a well-tried piece

of machinery ; and although the great losses and

the danger from bursted steam pipes in action were

admitted where forty or fifty distinct engines were

installed on one ship, still the conservatives con-

tended that the electric motor was comparatively

new and might fail when most needed. Suppose a

turret-turning motor broke down during an engage-

ment, they argued ; the disablement of an impor-

tant portion of the ship's battery for 10 minutes at

such a critical period would far outweigh the

economy of electrical transmission through years

of successful service.

But gradually the hostility to the electric motor

has been worn away, partly by better acquaintance

with it and partly by improvements in the machine

itself. Nowadays, in all the new ships, a large propor-

tion of the varied utilities on a man-of-war requir-

ing power are accomplished by the aid of electricity.

In the personnel of the service there are now chief

electricians and electricians of the first class, second

class and third class, with varying rates of pay,

which have been lately increased. Another impor-

tant advance of recent date has been the substi-

tution in all new work of the commercial voltage

of 125 for lighting and power circuits in place of the

traditional naval voltage of 80. Then, too, in a

report just transmitted to Congress, the Board of

Naval Construction, of which Admiral O'Neil, chief

of the Bureau of Ordnance, is president, says that

the board is of the opinion that wherever the mili-

tary efficiency of naval vessels can be increased by

the use of electric power for auxiliary machinery

it should be done. It is pointed out that as a large

electric plant must of necessity be installed for mili-

tary purposes, such as lighting, searchlights, turret-

turning gear, ammunition hoists, rammers, and ele-

vating gear for heavy guns, etc., the use of electric

power can with propriety be applied to other aux-

iliaries not likely to be used in action, but which

the electric plant is capable of operating when the

vessel is not engaged in battle, such as boat cranes,

ueck winches, etc. The board also expresses itself

as of the opinion that great attention should be

given to the type and size of the electric generators,

their installation and the installation of electric con-

ductors. Altogether, it is evident that ihc electric

motor has ehierged triumphant from the controversy

in naval circles which has raged around it.
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"Tangential Traction."

The following translation of an article from the

Madrid Mining Review on a so-called new and in-

genious system of electric traction has been trans-

mitted by United States Consul Ridgely of Malaga,

Spain, under date of November 7, 1901 :

We have received a pamphlet issued by the So-

ciete Anonyme Jilcctricitc and Hydraulique of Char-

leroi, treating of tile new and highly ingenious sys-

tem of electric traction devised by Dulalt, Roscn-

1. 1.1 & Zclenay.

It is a clear and precise resume, and we subjoin

a translation thereof, confident of its being read

Willi ihe interest it deserves.

Tangential traction is based upon the application

of polyphasic alternating currents. The most char-

acteristic feature of this system lies in the complete

absence of a rotating motor in the carriage, and in

the absence of obstacles to currents between the

vehicle and the source of electric energy.

The motion of the carriage is obtained under the

inlluencc of the magnetic "traveling" field, whose

action is as follows: It is known that in poly-

phasic motors in general, there exists no electric

connection between the rotating part, called the

"rotor," and the stable part, called the "stator." In

nsequence of the combination of polyphasic cur-

rents thrown into the stator, a magnetic current is

produced in the magnetic field, which is rotary,

this field, owing to the reactions produced in the

rotor, impels the latter, imparting to it a rotary

movement. If we develop on a plane the inductor

of such a motor, and suspend above the apparatus

inducted by it and similarly developed, the rotary

movement is transformed into rectilinear motion.

We may point out that the developed inducted ap-

paratus need not of necessity cover the whole length

of the inductor.

Having said this much, let us consider a vehicle-

placed on two rails; let us fix between the rails the

developed inductor called stator, and let us sus-

pend beneath the vehicle the developed inducted ap-

paratus called "propeller." This vehicle will be put

in motion when a polyphasic current is produced

in the stable part of the system—that is, in the

stator. In these conditions, the magnetic field is

no longer gyratory, but continuous.

Having once expounded the principle of this new
system of traction, we proceed to meet the objec-

tions that immediately present themselves to the

mind.
In order to attain economy, both as to production

and construction, in polyphasic motors, the object

aimed at is to reduce as much as possible the free

space between the rotor and the stator. Sometimes

this space does not exceed a fraction of a millimeter.

It 1- needless to say that in the industrial applications

of tangential traction, so small a distance between

the stator and the propeller will constitute a great

drawback, and may perhaps also render the regular

action of the system practically impossible. For this

reason we have devised a new arrangement, which

shall allow of an enlargement of the intervening

space just referred to and at the same time of a

considerable reduction in the copper to be employed.

The very painstaking investigations to which we ap-

plied ourselves for this purpose have given us entire

satisfaction and demonstrated the feasibilty of the

plan as applied to practice.

A second important consideration is as follows:

In our explanation of the groundwork of the sys-

tem, we have supposed the stator to be stable be-

tween both rails throughout the length of the line

and the triphasic current to circulate throughout the

length of the stator. It is evident that such an

arrangement would not, from a practical and eco-

nomical standpoint, be realizable on an extensive

line on which rather broad trains should circulate.

In order to overcome this difficulty, we have essayed

to break- up the stator into sections and to feed these

latter by means of "feeders." This subdivision into

sections would be unnecessary if the propeller cov-

ered the stator completely, because in such a case

the system would be nothing but an immense motor

developed upon the surface of the ground. Calcu-

lations show that, as applied to railroads, sections

of 500 meters (1,640 feet) would give a very satis-

factory result ; the length of the sections depends
simply upon the intensity of traffic. Each section's

entrance into the circuit, as also its elimination there-

from, would be effected electrically and automatic-

ally by the train itself, or by means of a special

arrangement which we have tried practically.

The trials we have made have led us to employ
the discontinuous stator, which renders the applica-

tion of the system economical. We arc already in

a position to forecast that, as a rule, it will be suffi-

cient to furnish the line with stators at about every

fifth of its length.

Finally, we would remark that the construction

of the stators can be so managed that the consump-
tion of energy shall be almost constant at all points

of the line, whether on slopes or on level ground.
Indeed, it is a known fad that by varying the length

of the poles of a triphasic motor, the velocity of

the latter is acted upon.
It would be difficult to estimate thus early the

imlportancc of possible applications of tangential

traction. We will, for the present, confine ourselves

to stating the fad that one of ils great advantages
'-'^'sisis in Ihe direct use of high-tension currents,

without any contact of these with Ihe exterior.

Whereby, on the one hand causes of danger and. ou
the other, the difficulties resulting from the system
of lateral intaking of current are eliminated.

The mode of traction is advantageous in all re-

spects, seeing that it is independent of the adherence
of the train: in it we witness a power which

impels the vehicle on a parallel with the
line, and in accordance with its axis. Besides, there
is a suppression of all mechanical transformation
ol in i) n, thus allowing of a considerable inci

in tin- elocities of trains. Security in the
running of train, will be complete, inasmuch a

Curbing movements, such as full speed, startin-.-

will in, loi, while there will be but one
continuous motion of the carriage toward the stator.

Tangential traction will likewise reduce to a mini-
mum the expense of maintenance, both of movables
and fixtures, 'owing to the absence of organs of

mechanical transmission and of perturbing move-
ments.
With a view to impart fixity to ideas as to the

economical advantages of tangential traction, we
have elaborated two projects for the service . of

trains on one and the same line 50 kilometers (31
miles) long, from Brussels to Antwerp—the first

for realization by means of electric traction with

lateral intaking of current, and the second by means
of tangential traction. Assuming the expense of in-

stallation in both projects to be equal, the industrial

nrodticlion of the line under the system of lateral

intaking of current is about 37 per cent., whereas

Co per cent, is attained under the svstem of tangential

traction. This calculation proves that, by increasing

the length of the line and the weight and velocity

of the trains, the advantage in favor of tangential

traction is still more considerable.

Interesting Damage Suit in Cedar
Rapids.

A damage suit just tried in Cedar Rapids, Iowa,

possesses features of unusual interest to the elec-

trical fraternity. The facts are briefly these

:

Swift & Co: of Chicago, the well-known firm of

meat packers, deliver every morning in Cedar Rap-

ids a refrigerator car of beef, which is run on a

side track in front of their office. Here the local

retail dealers of meat come to select their beeves,

halves or quarters. The Cedar Rapids Electric

Light and Power company furnishes light all over

the city, using 1,000-volt alternating current, which

is reduced by transformers to 100 volts in the usual

manner. Swift & Co.'s office was lighted from a

transformer supplying electric light to a number of

customers. There was also a circuit run from

Swift's office to an upright near the track, to which,

by means of socket and plug, a flexible cord con-

nection could be made and light carried into the car.

The lamps in the car. in order to prevent breakage,

were provided with wire guards.

On June 10th. early in the morning, there was a

severe thunderstorm, and a number of people in

various parts of the city received shocks, more or

less severe, by touching lamp sockets or other ex-

nosed metal parts on switches, etc., when they were

standing on the ground or in damp basements. At

about 8 a. m. on that dav. Mr. Martinck. a customer

of Swift & Co., entered Swift's car as usual to select

his meat. He held the lamp in his right hand, and

when passing it 'from his right to his left hand

received a severe electrical shock which prostrated

him and Which, after a few minutes of uncon-

sciousness, resulted in his death.

The widow of the deceased brought two suits

for damages, one against Swift & Co.. and one

against the electric-light company. The suit against

Swift & Co. came to a trial first. Professor F. B.

Badt and G. M. Willis, the well-known consulting

engineers of Chicago, were retained by Swift & Co.

to testify as experts in this case. Bv their testi-

mony and the testimony of other witnesses, it was

shown that there was a leak in the transformer

caused by a crack in the cover of the transformer.

through which water bad leaked, and that there

must have been a leak on the other side of the

nrimary. so that wdien Martinck stepped on the king

bolt in the car. grounding his wet shoes through

the truck and track, be received the high-voltage

current through his bodv, passing from hand to foot.

The plaintiff contended that the death had been

caused through the wires of tin- secondaries at

Swift's premises being grounded, whereas the experts

explained that a grounding of the secondaries was

not only permitted by the underwriters, but would

have been an absolute safeguard as to protection of

human life against the high-potential current.

The cit e was ably presented by Preston & Grimm.

Cedar Rapids lawyers, for the defendants, hut after

about 1.; hours' deliberation the jurv returned a

verdict in favor of the plaintiff. The latter had

asked for $ts\ooo damages, whereas the jury only

p-ive $ Iges, showing that the final verdict

was ri promise, and that the minority

,.f ih,. jury accepted the statements made by the

Chii Swift & Co. will undoubtedly

appeal.

In commenting on the important principle in-

volved in this case, Messrs. Badt and Willis united

111 making this statcri

trician : "It is to be h p.

and In

would

guards, v.

ur, 'In- dang
The latest ui

and pcrmr
by permanently ground

secondary coil in the Iran

course, it is easily understood th

of any other he sccondar

or accidentally, would be an

human life against the high-tension curr'-tr. If the

verdict as given should stand, it would simply mean
that if a citizen invites a friend in'

he should by accidental contact with a

a fatal shock under circumstances similar

ones explained, the host and not the electric-light

company would be responsible for his deatl

could be shown that the wiring in the building in

which the accident occurred should have been a
little defective in some minor points. The absurdity
of such a proposition is, of course, apparent to every
electrical man, and it is to be hoped, in the it

of the protection of human life, that the Supreme
Court of the state the verdict."

Three-cent Fare Ordinance in Cleve-
land.

The three-cent fare ordinance of May
of Cleveland. Ohio, was made public at a m
of the Board of Control and the committee
street railways of the City Council held a few
ago. It provides for an entirely new street-ra
system in the city, consisting of 17 routes .

miles of track, a great part of it to parallel the
roads now in operation and some extending into
portions of the city which are not now provided
with lines. There are a number of what arc known
as cross-town lines, for which there has been a de-
mand for some time. The franchise to be granted
will be for 20 years, and all tracks are to be double
except where especially specified for single tracks.
Provision is made by which the city may purchase
the property, the price and terms to be made by a
board of arbitration consisting of one man chosen
by the city, one by the company and a third by
those two members. If the city has not purchased
it at the expiration of the franchise, then anyone
may bid on a new franchise and may purchase the
property, the terms to be fixed in the same way
as if the city purchased it. The mayor offered this

ordinance as a suggestion, but as another presented
a few days ago has been laid aside, there is con-
siderable probability that this one will be presented
to the council for passage. The mayor ex
three bids on this svstem. one from Frank De Hass
Robison, another from Jacob Minz and still an-
other from the Everett-Moore syndicate. Henrv A.
Everett has given out in an interview that he has
no intention of bidding on the routes or :

anything to do with the three-cent fare li-

proposition. He says his people have already over
100 miles in operation on a five-cent fare basis and
they would be foolish to bid on a three-cent scheme.

National Bureau ofStandards.
The secretary of the treasury has submitl

Congress a report on the National Bureau of Stand-
ards. The functions of the bureau are held to em-
brace custody of the standards: comparison of the
standards used in scientific investigations, engineer-
ing, manufacturing, commerce and educational in-

stitutions with the standards adopted or rceognized

by the government; the

of standards, their multiples and subdivisions: the

testing and calibration of standard measuring appa-
ratus: the solution of problems which ai

nection with standards; the determination o:

ical constants and the properties of materials when
such data arc of great importance and

! of sufficient accuracy elsewhere
The bureau will do work for

eminent, for any state or municipality in the
or for any scientific society -1 in-

stitution, firm, corporation or individual re miring
the use of standards or standard measui
ratus. For all services performed,
for the IJni

sonablc fee will be charged
\ site consisting of nearly eight acres

selected in the northwesl
Columbia, and ground will be broki

ines within a short time. It is exp
entire bureau will be in full npcrat :

The Wilmington and South Del

conips • organized by thi

poration companj
Delaware citv lines, and all cl

Countv, Md.. Delaware an.! CI

he state of Delaware
lital stock is $500,000.
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DEVELOPMENT OF THE TELEPHONE FIELD.
Reorganized Erie Company May Be

Managed in Chicago.

Kidder, Peabody & Co., Boston bankers, who rep-

resent a syndicate, and President Fish of ihe

American Telephone and Telegraph company are

arranging the Erie Telephone company's reorganiza-

tion plan. The syndicate owns American Telephone

four per cent, bonds amounting to $10,000,000, and

the proceeds of these bonds will be invested in the

preferred stock of the company which succeeds the

Erie. The new company will apply the money to

the cancellation of its maturing notes. It will issue

preferred and common stock amounting to $16,000,-

000 each. Holders of Erie stock will be permitted

to exchange for stock in the new company on the

payment of $25 a share. Another syndicate will

underwrite the assessment of $25 a share, giving the

new company $2,500,000, less commission. The re-

organizers will raise a similar amount, thereby giv-

ing the new company about $5,000,000 in cash for

various uses. The outstanding Erie bonds amount-

ing to $10,000,000, will be liquidated, and the Erie

company will go out of existence. The Erie bonds

that are secured by Michigan Telephone company

bonds are not considered as good as the others.

The Michigan company may possibly be sold, per-

haps to the McMillans. The other Erie sub-com-

panies will probably remain as they are. Through

the Erie's successor, the American company will

control all except the Michigan company.

A Boston broker who is familiar with the new

Erie Telephone company's plan states that the new

Erie preferred stock will be worth 85. As every

holder of four shares of old stock is to get one

share of new stock at par, the assessment loss will

be $3.75 a share.

The securing of a controlling interest in the Erie

company will cement the American company's sys-

tem, which was somewhat jeopardized by the Erie

managers buying Independent companies on their

own account and not for the Bell system, of which

the Erie composes about one-sixth. It is rumored

here that John I. Sabin, president of the Chicago

and Central Union Telephone companies, will be the

president of the Erie's successor. The rumor has

not been confirmed, but it is quite likely that the

company will be managed in Chicago under the

direction of the eastern interests which now con-

trol it.

Independent Consolidation in North-
west Possible.

A report comes from Minneapolis to the effect that

at the meeting of the Independent telephone compa-
nies of Wisconsin at Milwaukee next February, an
attempt will be made to consolidate all the different

companies of the Northwest into one company to

fight the toll system of the Erie or Bell companies.

E. H. Moulton, the president of the Twin City Tele-

phone company, operating in Minneapolis and St.

Paul, and also of the Rapid Service Telephone com-
pany, building toll lines to La Crosse, Wis., and
to Duluth and Superior, says that so far as he is

concerned there is nothing very tangible in the re-

port. The matter may come up at the Milwaukee
meeting, but he has no knowledge of it.

TELEPHONE MEN.
Thomas Wright, electrician of the People's Tele-

phone company of Morgantown, W. Va., was killed

a few days ago by a telephone pole falling on him.

Arthur von Schlegell, formerly in the contract

department of the Northwestern Telephone Ex-
change company at Minneapolis, Minn., has been
made local manager at Minneapolis, succeeding W.
R. Griffin, resigned.

John K. P. Balch, a Maiden (Mass.) capitalist

and formerly superintendent for the Bell Telephone
company at Lyons, Iowa, was found dead in bed
at his home in Maiden on December 16th. His wife

He was 64 years old

and left a daughter.

Dr. I. A. Lumpkin, pn the Mattoon Tele-
phone company ; f the leading telephone
men of the state of Illinois, was in Chicago early

in the week. Dr. Lumpkin's exchange was burned
. but he has now a fine new

lUflding and is in better shape
ments of his

Cha- Term., after

'1 an inven-
I

d that

appear be-

Telephone News from the Northwest.

The Enterprise Telephone company is establishing

a local exchange for Edgerton, Minn.
A local exchange will be established in Cambridge,

Minn., by the Minnesota Rural Telephone company.
The Dakota Central Telephone company has about

completed connections from Aberdeen, S. D., to

Fort Yates.
The Twin City Telephone company will soon move

its central exchange in St. Paul into a handsome
new building, now being completed, at Eighth and
Cedar streets.

The members of the Engineers' Club of Minne-
apolis met at the new sub-exchange of the Twin
City Telephone company, just being completed at

Twenty-sixth street and Pillsbury avenue, and in-

spected the plant. Refreshments were served by the

operators.

H. J. Pettcngill, one of the vice-presidents of the

Erie Telegraph and Telephone company, was in

Minneapolis recently and denied that the Erie had

been absorbed by the Bell. He said the Erie was
soon to be reorganized.

The Farmers' Telephone company of Plainview,

Minn., has been formed and will proceed to con-

struct several lines.

The Twin City Telephone company has filed a

deed of trust in St. Paul, confirming the mortgaging

of its property to the Royal Trust company of Chi-

cago last May. The mortgage amounted to $1,000,-

000. .

The Northwestern Telephone Exchange company
seeks to enjoin the officials of the city of St. Paul

from- interfering with the construction of its system

in the city. The company contends that it should

not be required to accept the five per cent, gross

earnings' clause, as that was passed after its fran-

chise.
' The city holds that every" new permit is a

new franchise, and the acceptance of same becomes

an acceptance of a new franchise, with all the condi-

tions which' the new charter- imposes.

The- Danville Mutual Telephone company has been

formed at. Danville, Iowa, to establish a local tele-

phone system.

A telephone company has been formed at Cler-

mont, Iowa, with Governor Larrabee and Fred Will-

iams at its head.

The Michigan Telephone company is installing a

local system for Stephenson. Mich.

The Greenwood Prairie Telephone company has

been formed at Plainview, Minn., with $25,000 capi-

tal stock.

The trouble over the Cedar Valley Telephone

company's raise of rates at Waterloo, Iowa, is still

raging. The- grocers' association, the meat dealers

and others have declared that they will, order out

the Cedar Valley and put in the Iowa (Bel)) con-

nections. The latter's rates are far below those of

the Cedar Valley, even before the latter raised rates.

The Iowa company offers to take all subscribers at

its present figure of 75 cents for residence connec-

tions and $1.50 for business, and has added a section

to its switchboard of 1,000 drops. The objectrng

tradesmen have made a proposition to put in the

Iowa connections under, contract on the present rates

for io years.
.

A line is to be built between Gilman and Newburg,

Iowa.
The Montezuma Telephone Manufacturing com-

pany of Montezuma, Iowa, is arranging to engage

in the manufacture of telephones, switchboards and

other supplies.
. .

The District Court has reversed the decisions in

the matter of the employes of the Rocky Mountain

Bell Telephone company, arrested at Red Lodge,

Mont., for digging in the streets for telephone poles

without a franchise. The Police Court fined the

men heavily, the total fines amounting to $2,600. In

the District Court the case was dismissed^ on a

demurrer and the fines returned. The application

of the telephone company for writ of mandate to

compel the citv authorities to designate places for the

poles for the 'company's lines was continued to the

February term. The company's attorneys made a

vigorous fight to have it heard at the present term.

A line has been completed between Griffin and

Boone, Iowa. _
It is understood the Jasper County telephone

company will build a line between Newton and Bax-

ter, Iowa.
The Panora and Montcith Telephone company

has been formed to build a line between Panora

and Monteith, Iowa.

A line is projected between Laporte and Eagle

Center, Iowa. .

The telephone exchange at Hibbing, Minn., is be-

ing overhauled and improved. R.

Ohio Telephone Notes.

The Springfield Home Telephone company and

the Ci lephone company of Xenia have filed

with i

: etary of state articles of consolidation

name of the Springfield-Xenia Telephone

lany, with headquarters at Springfield. The
7 elephone company has its lines and prop

in Springfield and the Citizens' lias line' from
itinty, by way of Xenia and

to Springfield. The new company
and the following named offii 1

: til thi regular annual

mcctit I
I

li .;.,..( |, Ireland ;
firsl

vice-president, S. F. McGrew, Springfield ; second
vice-president, M. Shoup, Xenia ; secretary, J. M.
Blatt, Cleveland; treasurer, L. M. Wolf, Cleveland.

The capital stock is $500,000. The company is au-
thorized to issue $350,000 20-year gold five per cent,

bonds, secured by mortgage to the Western Reserve
Trust company of Cleveland. Of this, $170,000 will

be issued at once to pay A. E. Feihl for indebted-

ness of the Home Telephone company and $130,000
to pay the Juvinal Construction company for debt
due from the Citizens' Telephone company. The
remainder is to remain in the hands of the trustee

for the purpose of building and extending the lines

in Springfield, Xenia and some other outside points.

Thle Wellston, Mineral and Athens Telephone
company, with the home office at Lone Star, Vinton
County, has been incorporated, with a capital stock

of $2,000, for the purpose of building a line from
Wellston to Athens, with branches to Lone Star, and
Lone Star to Albany, Zaleski and McArthur. R. B.

McGonagle, F. M. Wood, L. A. Rosser, B. D.
Turner and S. J. Jeffers are the incorporators.

For some reason the City and Suburban Telegraph
and Telephone association of Cincinnati has seen

fit to make a reduction in rates, under the nickel

service system. Instruments will hereafter be placed

in residences on four-party lines on a guarantee that

there will be one call a day at five cents, which will

make $18.50 per year. The same will be installed

in business houses on a guarantee of two calls per

day, and on two-party lines on a guarantee of 20

cents per day. Individual lines will be put in on
a guarantee of 25 cents per day.

The stockholders of six telephone companies in

Northern Ohio have formed the Geauga County
Telephone association. It is composed of the Cha-
grin Falls, Stafford. Chardon, Bainbridge and Bur-

ton companies and is formed to strengthen the com-
petition with the Bell company.
The Killbuck Telephone company, which has been

trying for many months to secure a. franchise to

operate in Millersburg, finally took the matter to the

Probate Court and was rewarded there with the

desired permission. It is said that the case will be

appealed, but a precedent has been set in this state

in allowing the matter to rest with the Probate

Court.
It is reported that the Central Union Telephone

company, is attempting to offset its low rates at

Lima by the introduction of the party-line service to

all its customers. The rates were cut in two when
the Lima Telephone company put in its plant, and

this is the way taken to get back to the original

figures;

°The Irwin Valley Telephone company of Chase.

Athens County, has been incorporated, with a capi-

tal stock of $3,000. The company will acquire a

line already built, from Athens to Snowville, and

will likely extend it. The incorporators are S.

Woodyard, J. F. Carbaugh, Thomas Tousley, L.

Jeffers and C. E. Johnson. O. M. C.

Indiana Telephone Items.

The severe weather during the last week put a

stop to active construction operations of telephone

lines throughout the state. Working lines were but

little affected and repairs were speedily made. The
demand upon the service has been enormous and

the toll lines are being taxed to their full capacity.

November business showed a gratifying increase in

receipts, but this the closing month of the year is

likely to do better than November.
The Alamo Telephone company of Alamo, Mont-

gomery County, capital, $10,000, and the Princeton

Telephone company of Princeton, capital, $25,000,

were incorporated ' during the week. The former

will install an exchange and plant at Alamo, and

the latter at Princeton, and each purposes to culti-

vate its respective field.

Henryville. a town of 500 inhabitants, situated

in Southern Indiana, enjoys the distinction of main-

taining four Independent telephone lines, but no con-

nection whatever is made between them. Recently

representatives of the Cumberland Telephone com-

pany of Louisville visited the town and secured 22

subscribers to their line. It is believed that this

movement mav be an entering wedge to' destroy

unsatisfactory service now had from four different

lines.

The telephone agitation at Frankfort continues.

A strong effort is being made to organize a local

companv to bnv the central-energy plant to he sold

under order of the court. Capitalists have been

making examinations of the plant and investigating

the entangled financial condition of its affairs, but

none have signified a willingness lo shoulder the bur-

den, Great fears are entertained lest the plant fall

into the mill ml of the Bell company, which has a

fr-mehisc that does not limit the rate it mav charge.

Already (he Bell company has given notice of an

increase, to take effect on January 1st.

I lie Orange County Telephone company com-

pleted its line during' the week between Paoli and

M-irengo The companv proposes to develop the

immediate field lo the extent of giving every town

in the county service and connection with the Pjioli

plant. F.

The Utica Home Telephone companv of Utica,

N. Y., has been incorporated, with a capital stock of

$200,000. The directors are C. H. Poole. H, F.

Miller and E. B. Odd! of Utica,
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New Kellogg Express Switchboard.

One of the latest types of

the Kellogg Switchboard and Supply compai

Chicago is shown in the accompanying

The entire front, sides and back of the cabinet are

of quartered oak, neatly paneled and beautifully

polished, thus presenting a very striking appearance.

I Im front and rear panels are readily rem

being held in place by flush-ring catches of highly

polished brass. This construction

all apparatus a very simple matter, Die key shell

is three-ply and hinged. The plug shelf is covered

with heavy belt leather to prevent wear of the plugs.

The foot rail is of brass and highly polished.

In designing this board, it was the purpose of

the company to produce one that would, by means

of its superior construction and latest type 'd d

vices, overcome a number of objectionable feature,

found in most boards, and at the same time make

II very rapid in operation. It has a capacity of 300

magneto lines, and is equipped with the Kellogg

combined mechanically self-restoring drop and jack.

In each end position is shown, just beneath the

drops, the lamp transfers, five in number, with a

capacity of 10 in each position. These are operated

by 10 cells of Fuller battery. The object of these

lamp transfers is to make rapid connections between
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iting strip, which makes their ad-
111 permanent. A

any pa

during CO

and
fasten. ecl frame, with machine

I he from and back hard
rubber, reinforced by heavy, brass, thu

nrai ; id insulation, and
om from warping. The clearing

arc of the tubular tyi und and bi

across the cord circuii. All

are mounted in a structural-steel framework
combined ringing and listening keys are . •

silver, with 00 per cent, pure platinum con
ir can

mi on either answering or cord.

lugs and cord- ai

multiple board,, and are warranted by the COl

to give sati

ted lip. Tli' wired on the full-

metallic plan, and is consequently readily ad

to common-return or grounded circuits. Thi

eratoi " !>TC

Improved Telephone Bracket.

arm I

the circular

of a fixed di

teleph ch did not I

defect, the arm illustrated ir

With the shelf made as shown

NEW KELLOGG EXPRESS SWITCHBOARD.

subscribers whose lines terminate in positions not

within easy-reaching distance of the operator who
receives the calls.

As an illustration, a subscriber asks the operator

at the right for a number in the position on her

extreme left ; she immediately plugs into the transfer

lamp, as shown in the illustration, which lights her

lamp, and the corresponding lamp in the position

where the connection is desired. This being a sig-

nal for the second operator, she immediately plugs

into the jack corresponding to this lamp, as shown.

which, being done, extinguishes both lamps, and

completes the circuit between the two operators, thus

enabling the first operator to give the second one

the subscriber's number, who makes the desired

connection. After the conversation has ended, thi

subscriber rings off. operating clearing-out drop

the position, and then the operator pulls out both

plugs This operation illuminates the lamps m both

positions, thus telling the first operator that the

conversation has ended and the connection should be

taken down, which, being done, both lamps arc

extinguished.
Each position is separated by a quartered-oak

panel A kev is mounted on the two middle and

left-hand end panels, which are so arranged thai

only one generator, either hand or power, can be

connected in at any one time. 1 he fourth switch,

is shown on the extreme right, controls the night

bell alarm, the object of which is lo ring a lull

whenever a drop falls, thus calling the attention ol

the operator. . .

The drops are of the tubular type, which give-

the maximum electrical and mechanical emciencj

The jack and drop arc rigidly connected together by

Fie :.

IMPROVFD TELEPHONE BRACKET

of three radial arms, each of which is adj

by the simple expedient of a clamping thumb nut.

a transmitter base of any diameter may be firmly

clamped and held in place.

The Griggs bracket saves time and trouble in

lifting the Telephone off the desk when locking

g it on desk after being unlocked. There is

no necessity for using the desk slide as a holder.

and thus preventing access to drawers. There is

no necessity of handling the telephone at all

accidental upsetting and breaking of the instrument.

The telephone is instantly in place when needed.

and just as quickly- out of "the way when not wanted.

adapted for long-distance work, and is suspended

from a nickel-plated arm. which has two ai

ments, one tor height, and one for distance from

the hoard. The head telephone is provided -

:
greeii-.-ilk cord, terminating in a plug, which

may he inserted m the cut-in jack in the face of

the keyboard. This CUl :
ranged that

when the operator's plug is withdrawn, the c

of the operator's battery is

il '- talking circuit. 1 his

vein, the wasting of the operator's battery when

the hoard is not in use. The operator's hand gen-

erator is of the four-magnet type, and is in

rear of the board, where it is readily ac

ble.

The cabling throughout the switchboard is done

with silk- and cotton-insulated wire. All joints are

,1 to ili.ii terminals without the

V ' ' drops and iaeks may

he cabled down to a connecting rack at the
'

,,( the board and within the closing rear par.

Ugh! out direct in any length of cable, as

desired.

A Belgian newspaper makes the astonish'- .:

,m.,u I jylvcstrc, horn in
'•

uralizc ' has invented a

which. person using a tel

d

elusive test- of the invention, and King Leopold has

arranged a special audience for Or. Sylvestrc for

' mg it. It is said

ment can be adapted for use on an ordinary tele-

graph wire.

GENERAL TELEPHONE NEWS.
The Citizens' Telephone company has bee:

ganized at McMinnville. Tenn.. and over 100

zens have pledged to use only this telephone

tern. The field" is already covered by the Cumber-

land company.

The Southwestern Telegraph and Telephone

panv is putting in underground cabl

npany suffered very heavily during

the storm, and. in addition, gave free telephone

. for some time afterward.

A company headed by H. II. S

Superior, Wis., has been granted a telephone fran-

chise at Butte. Mont. The company pays ti'

three per cent, oi its gr and the plant may

he acquired by the city alter 10 years.

The ordinance committee of the Town Council

of Hampton. Va., has decided to recommend I

c luncil that neither ordinance granting frai

ipanv nor the Phoebus Telephone

company be passed by that body. The rer>o-

11 was about to secure control of the Hai

Telephone company's franchise is emphatically de-

nied.

MANUFACTURERS AND DEALERS.
Prices on telephones and telephone suppli. -

he quickly secured from the Central Electric

pa „v , by means of its telephone pr

:x copy of which 'will be sent to anyone up

tompany also wishes to call a"

to the D .^ W telephone protector, which em

a lightning arrester, line fuse and sn<

descriptive bulletin will be sent to anyone ml

in this material.

The Haines & I npany, matt

telephone apparatus. I

has during tl

through its

department, with the [

(Mich i Iron W
pany, Grand Haven. M

I

al College
-; spital. and El

'

•trie Street Railw

Countv Street Railway company.
- eel Railw..-

\rmour
A X

"umber
'

of private residences and ;

'

telephone systems.
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Reliance Crane Motor.

Of tlie accompanying cuts Fig. 1 illustrates the

l\,,e of crane motor that is being made by the Re-
liance Electric company of Milwaukee, Wis.
These motors are of the consequent-pole type

requiring very little space, especially in height, which
in many instances materially assists in the work of

erecting cranes, in places with low head room. The
i.el on the motors are placed on either the bottom
or ends, and the motors may be attached to the

crane in a vertical or horizontal position. The effi-

ciencies are said to be high and the speed is low,

thus obviating the necessity for a long train of

gears which are apt to be the source of a variety

of troubles.

All of the Reliance type-C crane motors have
frames that are made rectangular in shape of one

solid piece of cast steel. The pole pieces are also

made of cast steel, square in form and accurately

fitted to the frame in a manner to insure perfect

magnetic contact and greatest stability.

The heads are made of selected gray-iron castings

fitted to the frame with tight machine joints 3nd
are held securely in place with steel top bolts

screwed into steel lugs on the frame. The bearings

are of gun metal of generous dimensions. The
shaft is of best-quality steel, of large diameter,

ground and polished to a perfect gauge at the bear-

ings.

The armature core consists of laminated double-

annealed steel disks, thoroughly treated with insu-

lating material and assembled under a heavy pres-

sure upon a cast-iron spider. These disks assem-

bled upon the spider are separated at intervals with

a plate that forms a series of vertical air ducts

through which a constant flow of air is forced when
the armature is in motion.
Both the armature coils and field coils are "form"

wound, which insures uniformity in length and
weight. Each coil is insulated in a. thorough man-
ner, with reliable materials and subjected to a break-

down test of 2,000 volts alternating current.

The commutator of the motor is built up of pure
lake-copper bars and insulated with highest grade

India mica. The bars are held securely in place

by wedge-shaped steel rings and ring nuts, threaded

to the shell and insulated with India mica. The
commutator is constru:ted under a heavy pressure

and baking process.

The Reliance brush holder is made of brass and
is adjustable to a fine degree of tension; it is said

to require no further attention after being properly

adjusted until new. brushes are needed.

The diagram, Fig. 2, shows an efficiency brake

test on a type-C crane motor of 15 horsepower.
The Reliance company says this furnishes a prac-

tical illustration of the superior points of its mo-
tors, i. e., heavy starting torque, low speed and high

efficicncv. The Reliance crane motors, ranging from

Blue Printing by Electric Light. 1

By S. B. Whinery.

To meet the demand for a convenient and eco-

nomical process of blue printing by means of the

. lamp, two types of machines are now on the

market. These are

:

(1) The cylindrical frame with one movable lamp,

manufactured by B. J. Hall & Co. of London and
the Pittsburg Blue Print company of Pittsburg.

(2) The flat frame, with a number of lamps and
hood reflector, manufactured by Eugene Dietzgen

& Co. of New York city.

I. The Cylindrical Type.

The standard machine of this type is shown in

the accompanying illustration. It consists essentially

of a glass cylinder (C), made in halves and held

together by brass bands, top and bottom. It rests

on a revolving base (B) to facilitate the loading

and unloading operations. The tracing and sensi-

tized paper are held in place, and good contact se-

cured by the canvas covers (A), which are held

tight by means of springs (d), (d). The lamp (E)
is suspended from the bracket (F), directly over

the center pin of the base, and is lowered at a uni-

form rate by means of the pendulum and escapement

gear (G).
The cylinder is made of the best quality of plate

glass, and must, of course, be perfectly free from
bubbles or flaws of any kind. The plate is first

rolled flat and polished. It is then laid on a semi-

cylindrical mold and both run into the furnace.

As the glass softens by the heat, it sinks into the

mold and gradually conforms perfectly to its surface.

It is not possible to get an absolutely perfect half

cylinder of glass by this means, since the expansion

of the mold in the furnace must necessarily alter

its form slightly. The deviation from a true semi-

cylinder is, however, very slight, and does not affect

the practical working of the apparatus, even where

the most sensitive paper is used. After bending, the

glasses are again polished and marked to show the

1 lates bent in each pair of molds. In this way the

best possible results in fitting up the two halves

are obtained. The corresponding half cylinders are

set up in the position they occupy in the finished

cylinder, and the wooden strips front and back are

trimmed to conform perfectly to the surfaces with

which they come in contact. By means of this per-

fect fitting, rigidity of the finished cylinder is se-

cured and the glass is protected from cracking by

an even distribution of the strains. The wooden
strips are next put in position, and the whole bound
rigidly together by the brass bands, top and bottom.

The canvas cover is cut to fit each cylinder. This

cover is first put on the cylinder and then stretched

to conform to the glass and to take out. all creases

by soaking it thoroughly with wood alcohol.

paper, or making black or brown prints. Taking
the standard direct-current lamp on a no-volt cir-

cuit, the power consumption will be about 1.1 kilo-

watts, giving a candlepower of about 2,000. Expe-
rience has shown that the best printing effect is ob-
tained by burning the lamp upside down, i. e., with
the positive carbon on the bottom. I might add
that exhaustive experiments with practically all

makes of carbons have proven that the American

BLUE PRINTING BY ELECTRIC LIGH r.-

FRAME MACHINE.
-CYLINDRICAL-

carbons are very much inferior to those of German
make.
The auto-gear is a simple escapement mechanism,

with- a long pendulum rod and easily adjusted
weight. Although the motion of the lamp obtained
by this mechanism is, of course, not absolutely uni-

form, it is so nearly so that the difference is hardly
noticeable. The drum which carries the cord by
which the lamp is suspended, is so constructed that

it can be disengaged from the escapement wheel

f <jTx
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Fig. 2. Diagram of Efficiency Brake Test.

five to 50 horsepower and made for no. 220, or

300-volt circuits, are of the . ersible type
for intermittent service and have an unusual heavy
starting torque, working short periods to .50 per

cent, overload.

Electric Railway for Ponce, Porto R co.

The secretary of s.atc has transmitted to Con-
gress an ordinance enacted on February 27, 1001,

by the Executive if Porto Rico, granting
H. S. Lothrop for thi

acting and operating an electric street railwav
in certain street] of Ponce, and between that city

and the playa thereof, for a pei The
ordinance provides that the hall pay a

per cent.

during the first year of operation, three per cent.

during . during the
year, five per cent, during the fourth

year and each and
the franci tire line

from the date of The

one continuous pa

RELIANCE CRANE MOTOR.

"'he base consists of the base plate proper and the

base ring. The base plate is made of two thick-

nesses of well-seasoned wood with grain crossed

to prevent warping and a piece of sheet steel is

screwed firmly on the top side to give a permanent

wearing surface. The base ring is supported on

four small cast-iron wheels and consists of a cast-

iron ring, to which is screwed a wooden ring, which

is fitted to the cylinder after being screwed

to the iron ring. The base ring revolves freely

about a pivot in the base plate, thus adding greatly

the 1 onveniencc of operating.

The are lamp used with this machine has been

led and adjusted for this work and
white light of high aclinic povyer. It is

an enclosed-arc, constant-current lamp, with excep-

tionally long arc and correspondingly high poiential

difference across the terminals. The standard direct-

current lamp consumes 10 amperes of current, while

the alternating-current lamp requires 15 amperes.

An 18-ampcrc lamp is also built, to meet conditions
- printing by the standard lamp would be ton

neb, for instance, as printing through bond

1. Abstract oi pap^i presented before the Engineers' Society
of We-uerr, Pennsylvania '.t. September 17, 1901, at PIttsburr,

Pa.

by a slight outward pull, for raising the lamp. The
weight of the lamp is partially counterbalanced by

suitable weights, in order to reduce the pull on the

drum cord to about 3V2 pounds.

II. Flat-frame Type.

The frame used with this type is the ordinary

sun-printing frame, which needs no detailed descrip-

tion here. The arc lamp used is the General Electric

company's standard lamp, which gives a very even

light, using about five amperes on a no-volt circuit,

or 550 watts of power. Its candlepower is about

1.000. The number of lamps varies with the size

.if frame used, one lamp being required for approxi-

mately 4.8 square feet of printing surface. A
sheet-iron hood of parabolic form, the inside surface

of which is coaled with a white enamel of good rc-

flecting power, is placed above the lamps to con-

ccntratc the light on the printing surface. Where
mon than one frame is used, lamps and hood may
be rigged lo run on a rail directly over the row of

frames. Current is fed to ibe lamps by means of

trolley wires and small trolley wheels. Ill order

to in lire an even distribution of light, while opai

globes arc used.
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Advantages and Disadvantages of tuf. Two

The cylindrical machine requires the minimum

amount of floor space, which is often a matti

prime consideration, faking an outfit for making

prints 42 by 84 inches, say, the cylindrical machine

requires about five square feet of floor space and

approximately 11*4 feet of head room. 1 he corre-

sponding standard flat-frame type of slightly larger

capacity, requires two frames, each with a printing

surface 46 by 86 inches, or a minimum iloor space

of about 75 square feet, with about seven feet head

room. . . , .
, ,

..

The current consumption is less with the cylin-

drical type. Taking the above sizes and assuming

equal times for printing, say 2V2 minutes for each,

Ihe cylindrical type, with its single lamp, will eon

sume only 10 amperes to make two prints, or 12 4

ampere-minutes per print. The flat-frame type, with

four lamps, using five amperes each, will use 20

amperes, or 50 ampere-minutes per print,

The flat-frame type of machine is cheaper in first

cost of apparatus than the cylindrical type. Ihe

price of a cylindrical machine for making prints

4-. by 60 inches is $425- If a complete flat frame of

corresponding capacity is desired, it would require
"
two blue-print frames and carnages, two reflector

hoods and six lamps, if both frames are to be op-

erated simultaneously, or one hood and three lamps

with the overhead rail, if they are to be operated

successively. The total cost with two hoods would

be $402 and with one hood, approximately, $340.

If old sun-printing frames can be utilized however

the cost would be only about $150, plus the cost ot

overhead-rail rig, which would depend on the num-

ber of frames covered. It must be borne in mind,

however, that the last two outfits will make less

than half as manv prints per day as could be made

on the $402 outfit, and that the cylindrical machine

will easily make 10 per cent, more prints a day than

even the $402 flat-frame outfit.

The contact between tracing and print is prac-

tically perfect with the cylindrical machine. I have

seen a number of prints made from tracings which

had been carried in the pocket and were conse-

quently creased badly where folded. The prints

showed no signs whatever of these creases. With

a flat frame such a result would be well nigh im-

possible, unless an air cushion were used.

The maintenance cost will be greater for the Hat-

frame type. This item consists mainly of carbon

cost and breakage of shades. The cylindrical-lamp

carbons burn about 60 hours, while the flat-frame

carbons will last 100 hours. This would mean in

the sized machines considered above, 1. e., 42 By

60 inches, 1.66 pair of carbons every too hours for

the cylindrical type and three pair for the flat-frame

type The breakage of shades would, of course, be

about as the number of lamps, or as three to one

in favor of the cylindrical.

The time required per print is considerably less

with the cylindrical machine, due to the fact that

two prints are made simultaneously, and it also has

the advantage of requiring less time the smaller the

print The flat frame, of course, requires equal

lengths of exposure for both small and large prints.

It is possible, however, to cut out one or more

lamps when the frame is used for small prints.

The flat frame possesses the advantage of being

adaptable for sun exposure in case of failure ot

power This would be an important consideration

,n establishments where the power plant is likely

to be shut down for any considerable period of time

by high water in a neighboring stream, or by a

stoppage of boiler-water supply from any cause.

The paper wasted through under or over-exposure

is much less with either type than with sun printing

and is a minimum with the cylindrical type, due to

the fact that after having determined the proper

position for the pendulum weight for certain trac-

ings and a certain grade of paper, absolutely equal

exposures will be obtained as long as the same con-

ditions exist. With the flat-frame type, the exposure

depends entirely on the faithfulness of the operator

and his watch, so that in this respect it is no better

than tiie sun process.

With the cylindrical machine, all prints can very

easily be made of exactly the same tint, while this is

almost impossible with either the flat-frame machine

or the sun process. Prints made on the cylindrical

machine are of absolutely even tint over their whole

surface while those made on the flat frame show

a slightly deeper tint directly under each lamp.

Economy.

Mr H. G. Reist, in a paper read before the Mil

waukee meeting of the American Society of Me
chanical Engineers [Western Electrician June

:
22,

iqoiI gives the relative cost of printing by sunlight

and by electricity with the flat-frame type of ma-

chine He assumes cost of electric power to be 12

cents per kilowatt-hour, and labor cost to be ?I per

day He does not give the size of prints.

The Pittsburg Blue Print company recently sent

circular letters to all users of the cylindrical ma-

chines in this country, ropiest. ng data as to the

performance of the machines. 1 he answers were

tabulated and averages taken. From these av<

the cost of prints made by electricity were computed.

1 have assumed that the lamp will burn one-half

the time, or four hours per day, consuming 4-4

kilowatt-hours of power. In order to compare il -
results with those given by Mr. Reist, 1 computed

Ihe cost at a power cost of 12 cents per kil ' it]

hour. In the majority of cases however, power is

gotten from private plants, and I have computed

another cost to cover this case, assuming power cost
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of five cents per kilowatt-hour. I have also as-

nd depreciation to be 10

rhese assumptions give an average cost per print,

all sizes of

—

CORRESPONDENCE.

,.11 frnli with |2-C«nl power, or

.0, com with 5 '
:

If, however, we take the maximum number of

prints mad. •,
become 0.86 cent per

and 0.66 cent per print, respectively. I giv
merely to '- minimum

Repc; ing Mr. Keist's figures, the relative costs bc-

1 omi :

Sun.
Flal-framc. Cylindrical.

Prints per day jM 2 i ft -

Contperprinl 1.39 cent*. 2.09 cenn 1.1:

It may be interesting to give the cost per print

for various sizes as follows:
30 by .(j inches, So prims per day, coilin,-

30 by .\2 inchoi, 125 print* pfr nay. coMinu 1.4S

24 by prints per da]
1

cent.

1
; by ig iri' be . 600 |>rinu per day, costing 0.3! cem.

The maximum prints made per day was given in

some cases as high as 650, 19 inches by 26 inches,

made on a 42 by 60-inch machini

Stated that one man and helper had recently nv.de

120 prints, 24 by 36 inches, including washing and

hanging up to dry, in 2V2 hours. A 42 by (10-inch

machine was used in this case also.

Electrical Testing Equipment at New-

York Navy Yard.
The mass of material used for electrical purposes

in the United States naval service, as well as that

used in the original installation of ships building by

contract, is tested at the government navy yard in

New York. The laboratory has been successfully

developed to meet requirements, resulting in the

acquirement by purchase of material for electric pur-

poses of the highest efficiency. This consideration

is essential to the economical maintenance of the

fleet. The following are a few of the more im-

portant appliances designed to increase the facilities

of the laboratory

:

A box containing fixed resistances and fitted with

terminals for connection to batteries and voltmeters,

for testing open-circuit and working voltage of pri-

mary batteries.

A testing board for the life tests of primary bat-

teries, in which the batteries are alternately con-

nected to and disconnected from a fixed resistance,

at intervals of five minutes, by contacts operated

by clockwork. Several interesting comparisons ot

cells have been made.
An apparatus for observing at all times during

operation the actual length ot the distance between

searchlight carbons has been made and put into

use, ana it is expected to be of valuable assistance

in the test of searchlight carbons, which will be

shortly taken up.
.

An apparatus for .measuring the relative strengths

of magnetic held in the air gap of electric gener-

ators has been made and put into use, and has given

data of considerable interest in certain machines

under test in which the compounding was defective.

An adjustable series shunt for dynamos has been

designed and made. This affords a most convenient

means for testing generators for compounding and

greatly facilitates making up a proper permanent

shunt for the series turns.

A 32-kilowatt Siemens-Belhs generating set has

been put in good condition and so wired to the

switchboard as to permit of self-excitation or of be-

ing separately excited. It is now in general use for

searchlight tests where a source of large capacity is

required.
,

. .

A rubber-testing machine, to determine the phys-

ical properties of the rubber insulation of standard

conductors. This machine is fitted for tension tests

on soft-rubber gaskets, sheet-rubber packing and

sounding wire. Much valuable data have been ob-

tained from an improvised appliance of this char-

For checking the Thomson balances a copper

voltameter has been designed and built It is used

for currents up to 150 amperes. Several runs have

been made on the balances, and the result -

checked very closely. The voltameter used in con-

nection with the standard resistances from the

Reichsanstalt makes the facilities for checking low-

reading voltameters more complete.

The test room has been equipped with test circuits

and provided wi th navy standard appliances.

Electrical Manufactures in Alabama
and Georgia.

Six establishments doing an electrical construction

and repair business are mentioned as the total num
j„.,. ,

concerns in Alabama in the

„ thl during industries m thai state lor

1000 recently issued by Hon. William K. Mernam,

director of the twelfth census, ["hese six concerns

a total capital of $26,700 and emp

officials with salaries of ?4-"=<> and an averagi

,i $19,485 Hi

lancous expenses of the establishments wcr;

the cost of materials used was $71,695 and tl

of p
""',,

Similar statistics of six electrical in and

blishmcnts in Georgia arc given in a re-

port on the mami as. follows:

Total capital, $56,850; salaried officials, nine, with

,.lIa
... reragi wage eamci

uutcs of $29,228; miscellaneous expens

1 materials used. $64,289; value ol

1,9x0.

New York Notes.

-mber 21.—

111 tlie large eli

Manhattan Railroad

runnin,
will be operated

ire an aticm;.
.-

:

The first train will probably tx

ek announced ti.

would \k

luce the capital of

the slockho
company to the New York Transportation

pany.
At a I the Supreme Curt commit

lie new East River tunnel,

Albert ;

.;. made the statement that, in h

unnel under the East River connecting Bi

lyn and Manhattan would be cot

t to ihe city, lie believed John B. Md
aid and the Brooklyn Rapid Iran, it company
quite ai -ecurc the right

as far as the Brooklyn Rapid transit compal
: nied by President Grcatstngcr.

r-elect Low took the oath of office on ft

day and announced the selection of several men
to hold office under him. The office of col

sioncr of water, gas and electricity will be filled

by J. Hampden Dougherty, a lawyer living in Brook-
lyn.

Permission has geen granted to the .'

Fire Department by the Manhattan Railroad com-

I
any to string a 30-conductor cable along the com-

pany's Third avenue elevated structure from Sixty-

seventh street to Hanover Square, and to place

fire-alarm boxes in every station along the way.

this is the first privilege of the kind ever extended

by the company.
Coincident advances in the stocks of New York

Central and Manhattan and the fact that the pur-

chases were largely for the same interests

a renewal of the talk during the week that some
sort of traffic alliance is to- be arranged br-

ibe two systems.

The new entrance and wing of the Metropolitan

Museum of Art at Fifth avenue and Seventy-ninth

street was open for public inspection for the first,

time Monday evening, it being desired to u
electric-lighting system. The scheme of t

lights, which is on a grand scale, is said to hav

$40,000. Richard Hunt was the architect, and h

also designed the columns supporting the lights in

order that they should be in harmony with the

building. The new part is lighted with 2JOO

lights, those in the three domes above the larger

hall being so powerful as to make a glow which

can be seen for several blocks as one approaches

the museum.
Next week the contractor for the first section ot

the rapid-transit tunnel will commence work near

the Manhattan terminal of the Brooklyn

This will be the beginning of the la-

link of tunnel work on 0, extending

Ann street and Broadway to Chambers and C
streets, including the City Hall lc

hing from Chambers and C
Great Jones and Elm streets, five bl

tunnel have been practically finished. It is Del

that both of these sections will be vitlun

in ract time. M. 1

New England News.

Boston, December 20—The Maiden (M
trie company has petitioned the V
and Electric Light Commissi
issue additional stock amou The

company's present capital is $195,000

Postmaster Fay of Marlboi
obtain a mail service bj 1

v and Hudson.
The new Massachusi

have a lioiisewarnung at its club h

street, this city, on January 1st. rhe house is to be

kept open from /

\ \\ orcester, Mass . alderman

for a municipal electric-lighting plat

which he will introduce in the

year. He proposes ib.it the planl

the flow of
turn a waterwb.

[rive the dj
-

mpany have •

ferine $120 per share for

property.
-
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floating indebtedness. The extension of the road
over the mountain to South Hadley, Mass., will

probably be begun next season.

The annual meeting of the Massachusetts electric

companies was held on December 18th. Twenty-
hve stockholders were present. The annual report

of the trustees was accepted without reading. The
following-named gentlemen were elected trustees for

three years : Gordon Abbott, Alexander Cochrane,
Walter Hunnewell, Stillman F. Kelley and Reginald
foster. These are all re-elections except Mr. Coch-
rane, who succeeds John N. Beckley. The trustees

were authorized to dispose of the 5,566 shares of

the capital stock of the Newport and Fall River
Street Railway company and the 2,875 shares of the

capital stock of the Hyde Park Electric Light com-
pany now held by them, and such other shares in

these companies' stocks as may be acquired.

The Massachusetts Railroad Commissioners have

issued an order granting the West End Street Rail-

way company's petition for permission to issue four

per cent, bonds, running 15 years and amounting
to $1,800,000, the proceeds to be applied to the cost

of permanent additions, alterations and improve-
ments to the company's property, made during the

year ended September 30, 1900, in accordance

with the terms of the lease of the property to the

Boston Elevated Railway company. The commis-
sioners also approved the company's using for per-

manent additions and alterations the sum of $32,-

591, the proceeds of an issue of bonds authorized

July 25, 1900.

ihe Railroad Commisioners have approved an is-

sue of five per cent, bonds by the Hampshire and
Worcester Street Railway company. The bonds

amount to $£0,000 and are to run 20 years. The
proceeds are to be used in paying floating indebted-

ness, construction, equipment, etc.

Citizens of West Roxbury have requested Gov-
ernor Crane to suggest some legislation establishing

all steam and electric-railway fares at five cents

within the Boston city limits. President Bancroft,

of the Boston Elevated Railway company, has stated

that the company would buy the suburban roads in

West Roxbury, if a satisfactory price could be ar-

ranged, adding that the company was willing to sub-

mit the question of price to an arbitration board.

That section of the city is now mostly covered by

the Old Colony Street Railway company, and two
fares are charged when passengers patronize both

lines in passing to and from the city's center. The
Old Colony company is not anxious to sell, as these

lines are very' profitable.

The stockholders of the New Bedford Gas and
Edison Light company have voted to petition for

permission to increase, the capital stock by an issue

of 2,000 shares of a par value of $100 each, making
the total capital $850,000.

The stockholders of the Amherst Gas company
have voted to buy a new three-phase alternating

generator coupled direct to a 600-horsepower cross-

compound condensing Corliss engine. The cost of

the new apparatus is estimated at not over $30,-

000, and the company will ask authority to issue

new stock amounting to $20,000 and new bonds
amounting to $10,000. The company's capital is

$40,000, and it has an outstanding issue of bonds
amounting to $19,000 which will mature in about

10 years. The present boiler plant is sufficient and
will not be enlarged. The new generator will have
a capacity of 400 kilowatts and will supply over

6.000 lamps of 16-candlepower—more than double

the capacity of the company's present plant. B.

Canadian Intelligence.

Toronto, Ont., December 20.—Henry F. Thurber,
E. Tisdale and other Detroit capitalists are making
application to the Legislature of Ontario -for a char-

ter to incorporate a company to build an electric

railway from Hamilton to the town of Burlington,

thence to the town of Oakville and on to and into

Toronto, passing en route through several smaller

and villages, and virtually paralleling the

Hamilton and Toronto branch of the Grand Trunk

The Hamilton, Grimsby and Beamsville Electric

Railway company having procured an extension of

proposes to build the 12 miles be-

tween Beamsville and St. Catharines, which will

complete the electric chain of railways between
Hamilton and Buffalo.

The E: 3ex and Kent Radial Electric Railway corn-

making application to the Legislature of

allow it three years in which to build

etcly and have in operation its railway so as

to make another link in the Everett-Moore network
radiating from Detroit in every di-

The company also asks permission to in-

iargcly its bonding po.

The Aylmcr, St. Thomas and London Electric

y company is applying for an act of incor-

ruct and operate a road between
the ci< don and St. Thomas, and the town

or lease other

: for P

L. J. Brcithaupt, M. P. P., W. II. Breithaupt,

H. J. Bowman. J S. Anther

!

i $50,-

'ln.

Elec-

tric Railway company, to build an electric railway
and operate the same from a point in or near
Toronto, through the townships of West and East
York, Scarboro and the townships, 30 in number,
between it and a point in or near Cornwall ; also
from a point at or near the city of Ottawa to a
point at or near the town of Brockville, on the St.
Lawrence River, passing through the townships of
Gloucester, Nepean and 10 succeeding townships
10 Brockville, Ont., and in its course passing through
or touching at the various incorporated cities, towns
and villages directly in its route. It also asks power
to build branches or extensions from the main lines
not exceeding 30 miles in length in each case.
The new Amherst Park belt line of the Montreal

Street Railway company has just been completed
and opened. It operates from St. Denis, along
De Fleurimont to Amherst, up Amherst to Belanger,
and along the latter back to St. Denis. H.

From the Buckeye State.

Columbus, Ohio, December 21.—The Columbus,
London and Springfield Railway company's officials

are considering the matter of securing a 200-horse-
power electric locomotive for freight and switching
purposes. The company has also ordered two more
02-foot cars for spring. Each will have an observa-
tion platform that will seat 20 people.
The promoters of the electric railway from Con-

neaut to Youngstown are making arrangements to
build a branch line from Burghill to Warren, by
the way of Cortland.

General Manager Ira A. McCormick and Purchas-
ing Agent Wason of the Cleveland Electric Railway
company, recently returned from a tour of the prin-
cipal cities of the East, where they went to obtain
new ideas in regard to equipment, which will be se-

cured within a short time. In regard to the report
that this company will increase its capital stock
$1,000,000 over the present, Mr. Everett has ex-
plained that half of it will go to pay the floating
debt of the road, while the remainder will be used
in purchasing equipment and paying for that already
installed.

The Columbus, Buckeye Lake and Newark Elec-
tric Railway company has filed a mortgage in Frank-
lin County, given to the Knickerbocker Trust com-
pany of New York, to secure an issue of $1,500,000
of bonds to run for 20 years and bear five per cent,

interest.

The Protective Order of Street Railway Employes
of America, with headquarters in Cleveland, has
been incorporated by L. P. Wilson, Jay P. Dawley,
P. M. Joyce, J. B. LeBel and J. E. LeSage. It is

to be in the nature of a labor organization, as well
as a mutual-benefit concern, for the protection of

the members and their families. It is stated that

lodges are to be established all over the country.

. The Cincinnati and Columbus Traction company
has asked the Village Council' of Norwood, near
Cincinnati, for a franchise to build a line through
the town. The fare from Norwood to Madisonville
will be five cents. This road has right-of-way from
there to Washington Court House, and it is to begin
work in July of next year and complete the work
in six months. It is stated that negotiations have
almost been completed with the Cincinnati, Lebanon
and Northern railway to allow the electric cars of

this line to run from Norwood to Cincinnati over
its tracks.

Acting upon the suggestion of Rev. Dr. Philo, the
Akron street-railway companies will charge double
fare on December 24th and 25th, the extra amount
to go to the conductors and motormen who fail to

secure their holidays because of the necessity of

operating the cars.

A company known as the Springfield and Wash-
ington Court House Traction company is arranging
to build a line from Springfield to Washington Court
House, a distance of 40 or 50 miles. O. F. Dillman
of Dayton is the secretary and promoter.
General Manager Wagenhals of the Millcreek

Valley road from Cincinnati to Hamilton has for-

mulated a plan to secure patronage from Hamilton,
notwithstanding the faot that he has not been able

to build his road into the town on account of op-
position. He will run three or four steam automo-
biles, gathering up the people from their homes and
taking them io the terminus of his road. For winter
the vehicles will be closed and heated with steam
from the boilers. They will accommodate 20 pas-
sengers each.

A report comes from Tiffin to the effect thai the

property of the Tiffin Electric Railway and Power
company lias been merged with the Toledo, Tiffin and
Sandusky Electric Railway company, and that both
are under the control of the Central Ohio Traction

• iiiy.

I lie announcement of the elcolion of Charles Cur-
rie. manager of the Northern Ohio Traction inn
pany, as manager and treasurer of the Canton and

Inn Electric Railway company, has been made.
This confirms the connection of the two propertii

Supreme Court on Friday last rendered a

m in the case of the Maumce Valley Tr
company against the Toledo Traction company
which will be of great interest to t r.if 1 i. >m comp
in this state in the future. The Maumee Valley
compan wtract by which enb red

1 r the Toledo Traction com
line. 'Ill'- Maumce company secured another

line and ave its < ars enter thi city over
the ci';. under tin original coi

but the impany refused to allow this. Suit

and the decision of thi

in favor of the Toledo Traction company, which
has now been sustained by the Supreme Court, thus
settling the matter that a contract of this kind ap-
plies only to the road making the contract and not
to any other roads or lines that it may acquire.
An ordinance has been introduced in the council

at Circleville which will give a franchise for op-
erating an electric-light plant to William Heffner,
W. E. Crist, Frank Millspaugh, M. M. Lewis, B F
Beford, W. K. Sater, T. E. Smith, Irwin S. Snider
and Clarence Kirk. The Circleville Light and
Power company will be the name of the organiza-
tion.

At a meeting of the directors of the Pennsvlvania
and Ohio Electric Railway company, held at Ashta-
bula a few days ago, it was decided to extend the
line to Jefferson, work to begin next spring.
The commissioners of Greene County have granted

Harry Fray of Springfield a franchise to build an
electric line from Clifton to the south line of the
county. The road is to touch Jamestown, Xenia,
Wilmington and Sabina. The Clark county com-
missioners have already granted the franchise

O. M. C.

Information trom Indiana.

Indianapolis, December 23.—During the last week
articles of incorporation were filed by the Richmond
and Greenville Electric Railway company, a recently
organized concern wdiich proposes to build an elec-
tric line between Richmond and Greenville by way
of Hollandsburg and Whitewater. J. A. Ro'yer is

president and S. R. Williams secretary. The project
is said to be backed by the Henry Clews Banking
company of New York.
A subsidy of $25,000 was voted on December 16th

in aid of the Logansport, Rochester and Northern
Traction electric-railway line, which is to run from
Logansport to Kendallville and way points.
The Ft. Wayne Northern Traction company and

the Ft. Wayne Southern Traction company, . each
capitalized at $25,000, have been incorporated by
what is known as the McKinley syndicate of Cham-
paign,

,
111., and H. E. Davis, John R. McCollouch,

P. R. Stevens and R. S. Nelson of Ft. Wayne. The
articles state that the Ft. Wayne Northern proposes
to operate lines through Ft. Wayne, Auburn, Gar-
rett, Waterloo, Butler, Kendallville, Albion, Ligo-
nier and Goshen. The Ft. Wayne Southern is to
build through Bluffton, Montpelier, Hartford City,
Decatur, Portland, Muncie and Richmond.
The "Merchants' Power company, a company com-

posed of prominent wholesale dealers, has been or-
ganized in Indianapolis and is seeking a franchise.
The promoters disclaim any intention to fight the
Indianapolis Light and Power company, but propose
to establish a light and power station of their own
simply as a means of insuring low rates of heat
and 1 lighting to its stockholders.
Mayor Brookwalter has called a conference of

the managers of the local and interurban lines for
this week, and says the interurban question of rights
and privileges must be settled at once. F.

Northwestern Notations.

Minneapolis, Minn., December 21.—Colonel W. H.
Chase of Sioux Falls, S. D., is promoting an elec-
tric railroad from Mankato, Minn., to Hutchinson
and St. Cloud. He asks a bonus of $100,000 for the
line, with land for stations and power houses and the
usual right of way. He agrees to give passenger
service which shall be as fast as that on the steam
railroads, and the rates shall be from 25 to 50 per
cent. less.

The new Gas and Electric company of La Crosse,
Wis., which has absorbed the electric and gas-light-
ing companies of the city, will expend $200,000 in

improvements to the city systems.
The Fond du Lac and Oskosh Electric Railway

company has been incorporated to build an electric
line between Oshkosh and Fond du Lac, Wis. The
capital stock is $100,000, and the incorporators are
Carl F. Geilfuss, George A. West and George Lives.
It is believed at Oshkosh that this and other lines

projected from Oshkosh as a common center are all

10 be constructed by a common owner, with plans
for an extensive system of electric railways covering
that part of the state.

The new shops of the Great Northern Railway
company, in St. Paul, on which work has just been
started, are to be thoroughly equipped with elec-

tricity and compressed-air machinery for repair
work.
Alexander Hughes has been granted a franchise

at Glendive, Mont., for an electric-light plant.

Tlie New System Traction company has applied
to the council of Oskaloosa, Iowa, for a franchise
for ;i street-railway system. The company offers to

install either a trolley system such as is in common
use in' the new system invented by Mr. Taylor of
the company, and will give an indemnifying bond
of $25,000 for the successful completion of the work.

Isaac N. Smith of Staples, Minn., lias made a

proposition to the village of Fertile, Minn., to install

an electric-light plant.

It is rumored that Nelson Story will erect a small
• bit lie-light plant at Bozeman, Mont., in the spring
to furnish power to those who want to operate
motors.
The Interurban Railway company expects to have

its line completed between Des Moines and Indi-

anola, Iowa, by July 1st.

I
in t-Ioquiam and Aberdeen Electric Railway
ipany has accepted the franchise tendered by the
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council of Hoquiam, Wash. The company proposes

10 build a line between Hoquiam and Aberdeen.

The council of Negaunee, Mich., is considering a

proposition lo sell ilie city lighting plant to the

Negaunee and Ishpeming street Railway and Elec-

tric company.
E. VVicrschke & Son are putting in an electric-

lighting system at Glenwood, \\ is.

An electric railway between Athens and Wausau,
Wis., is under consideration,

Lee Brothers have made a proposition to establish

an electric-light plant at Clarinda, Iowa. There is

already a plant there, owned by Stanley Van Sruit.

Lee Bros, ask a contract for street lighting as an

inducement to put in a plant.

A canvass is being made at Griswold, Iowa, for

;in electric-light plant.

The franchise offered by Iowa City. Iowa, to the

Smilh-Dows company for an interurban line has

been accepted. The company will make preparations

to Imild the road as soon as possible.

A stock company is being formed at Pierce, Neb.,

to establish an electric-light plant. R.

gave that up to become an officer in the Jewctt Car
company when it was established. The business
has flourished and thi hed a

good reputation for the manufacture of street cars.

Beyond the Rockies.

Salt Lake City, December iy.—It is reported that

the Butte Light and Power company and Butte Gas
Light and Coke company have consolidated, and in

the future the two companies will run as one or-

aion.

In all probability the Seattle Electric company will

furnish the light for the streets of Seattle, Wash.,
fur the ensuing year. The bid of the company is

1 follows: Enclosed-arc lights (6.6 amperes, 78
volts) each, per annum, $72 ;

30-candlepower incan-

descent lights, each, per annum, $15; i5-candlepo\ver

incandescent lights, $14 per annum. About 1,400 in-

candescent lights and 175 arcs will be needed.

The sale of the Citizens' Electric Light and Power
company of Houston, Texas, by the United States

marshal of the eastern district of Texas has been

made to G. C. Hollislee at $240,000.

The Union Light and Power company, organized

with a capital stock of $40,000, to build, equip and
operate electric plants in Wellsville and Hyrum,
Cache County, Utah, has filed incorporation papers.

The officers are: President, J. F. Wright; vice-

president, T. Howell; secretary and treasurer, G. F.

Wright.
The Wenatchee Electric Light and Power com-

pany of Wenatchee, Wash., which was granted a

franchise by that city on June 14th, expects to be in

operation in a short time. Power will be derived

from the Squilchuck River. The company will fur-

nish light and power for flour and saw mills and
various local enterprises. L. V. Wells is president

of the company and M. Mohler is superintendent

and chief electrician.

The formal transfer by which the Seattle Electric

company acquires possession of the old Seattle City

railway has been recorded. The value of the prop-

erty is said to be $500,000.

Articles of the incorporation of the Montana Fuel

and Electric Light company have been filed at Butte,

Mint. The company has a capital stock of $25,000.

directors are P. J. Dwver, M. V. Conroy, £. J.

Battels and J. T. O'Brien.
The management of the Annie Laurie mines near

Kimberley. Utah, has awarded a contract to the
' ieneral Electric company for electrical machinery.
The new plant will be operated by waste water and
will develop 800 horsepower.
The Telluride Power company is pushing the work

uf construction of its transmission lines from Logan
to Bingham and Provo, Utah. A construction gang

1 30 men reached Fourteenth South street, west of

the Jordan River, last week, and is now putting up
two rows of poles at the rate of two miles per day.

Within i'i miles of Bingham Junction, the lines will

diverge, one to Provo and the other to Bingham.
The work will be finished this winter. A. W. C.

PERSONAL.
E. F. Pendergast, superintendent of construction

of the Rockford (111.) Edison company, has accepted
a position as assistant manager of the La Crosse
(Wis.) Gas and Electric company.

Henry L, Doherty, president of the National Elec-
tric Light association and also president of the Den-
ver (Colo.) Gas and Electric company and several

Other lighting corporations, was in Chicago during
last week.

C. W. Ltindy, superintendent for the Direct United
Cable company in Halifax, N. S.. died on

December l6th, aged 68 years. He assisted in laying
the 1 1 r - 1 Atlantic cable and received the firs; message
-cut iiver it.

Captain Frank S. Dc Rondc, formerly manager of
sales fur the Standard Paint company of New York
and well known to the electrical fraternity, was one

t" 10 comrades of a Spanish war veteran who re-

cently gave up two inches of skin each to save their

Friend's life by ;i skin-grafting operation.

J. H. Glover, secretary and treasurer of the
Jcwcii ('mi- company of Newark, Ohio, committed
suicide during the night of December 10th in the
office of the company by shooting himself in the
bead. No reason lias been assigned for the di ed
It is stated that be had been making a great suc-
cess of the business and that his associates were
well satisfied with his manner of conducting it.

He had formerly hern in the railroad business, hut

ELECTRIC LIGHTING.
An electric-light plant in to be established at Mc-

An electric-lighting system is being worked up
at Santa Paula, Cal,

A petition fir electric lighting has been granted
at Fort Branch, Ind.

A new municipal lighting plant has just been put
into operation in Benton Harbor, Mich.

The new electric-lighting plant at Orlando, Fla.,

has been successfully completed and tested.

A municipal electric-lighting plant has recently

been installed tit Druid Hill Park, Baltimore, Md.

A contract has been made with the Electric Light
company of Hudson, Mich., to light that city for five

years.

The Interstate Lighting company, with capital

stock of $125,000, has been incorporated at Camden,
N.J.

The Pocomoke City, Md., electric-lighting plant

has been purchased by Dr. W. H. Waters and will

be greatly improved.

The Edwardsville Electric Light and Power com-
pany of Edwardsville, 111., is seeking a new con-
tract for lighting the city.

The electric-lighting plant at Statesville, N. C,
has been partially burned, the loss being estimated
at between $2,500 and $3,000.

The City Council of Belton, Texas, has granted
a franchise for an electric-light and power plant to

J. F. Strickland of Waxahachie.

The Borough Council of Woodstown, Pa., has
made a contract with the Ice and Cold Storage
company to furnish street lights.

The city of New Berne, N. C, will issue $15,000
of bonds for electric lighting. The mayor may be
addressed for further information.

The capital stock of the International Light, Heat
and Power company of Philadelphia has been in-

creased from $500,000 to $750,000.

The Danville (Ky.) Electric Power and Railway
company, recently incorporated, with a capital stock
of $100,000, has secured lighting franchises.

The Board of Aldermen of St. Paul, Minn., has
granted the request of the Imperial Manufacturing
company for a heat, light and power franchise.

The city of Rockwood, Tenn., will issue $6,000 of

bonds for completing its electric plant and additions

to its water plant. C. F. Steinwehr is recorder.

The Pueblo (Colo.) Water Supply and Power
company, capital stock $500,000, has been organized
by James H. Brown, J. C. Craig and Moses Vian-
court.

The Loudown Electric Development company has
been formed by B. B. Chichester at Leesburg. Ya..

to construct a plant to transmit power to outlying
districts.

The street and water board at Jersey City, N. J.,

has been directed by the finance commissioners to

readvertise for electric light bids, not to exceed
$175,000.

The Village Board of Assumption, 111., has granted
a franchise to a new company for the purpose of
conducting a general electric-lighting and power
business.

The Lincoln (Neb.) Gas and Electric Light com-
pany has been incorporated, with $2,250,000 capital

stock, by A. L. Eglington. F. W. Frueauff and L.

Wettling.

The Grand Rapids. Holland and Like Michigan
Railway company has been granted a franchise at

Holland Township, Mich., to furnish electricity tor

lighting purposes.

The City Council of Mascoutah. 111., recently

passed an ordinance renewing its present contract

with the Mascoutah Electric Light company for a

term of to years.

An investigation is being conducted by ' l

E. A. Belknap and others at Greenfield, III., with
a view lo changing the arc system to the incan-

descent system.

The Birmingham Railway. Light and Pi •
pany, which bought the Bessemer 1

\1j electric-

lighting plant, will improve and enlarge the plant

to the extent of $250,000.

A stock company has been formed 1>> c

rho will loan the town $5,500 to build

tin electric-lighting plant. Benjamin Linds
president of the company.

A charter litis been issued to the Wampum Light

company of Wampum, Pa. The company is

$2,000 anil its directors arc It. S Miles,

1-:. R. Miles, r M M,les and G, F. Miles.

The Black Hills ti.i-. Light and Fuel company
tdwood, S D, has been incorporated, with a

...
., Charles I. Rcrnny and

The I.

-

I'. B. Hall, clerk of the council, m

The Woodward '.

compan}

Alexander and J.J

The
having-

ny, has built a larg

and will not only
but will also generate a:

indus'r

The Hudson Valley Light and pany
has been incorporated, to operate it

it, Newcastle, Cortlandt,
Grecnburgh, Westchester County. I

ital stock of the company is $25,000
are Harry M. Shaw, H. C. Willis and 1'

man.

Plans and specifications for a combined lighting.
power and pumping station, for New I

are being prepared by C. L. Pillsbury of Minne-
apolis, Minn. The addition is contemplated oi

large engines of latest design, two electric gen-
of 75 and 100 kilowatts' capacity and a large

triplex pump.

Specifications for lighting the streets of Chicago
for 1902 have been issued by City Electrician Elli-

cott. The bids will be opened on January 4th next
and will involve gas, gasoline and electric light.

The specifications are on the bast lectric

arc light, four gas lamps or two gasoline lamps to

the block.

The Overland Limited trains of the Union Pa-
cific and Northwestern railroads will be lighted by
electricity after January 1st. Sixty Pullmans
which make up these trains are now being equipped
with electric lights, and the engines pulling the
trains will have dynamos. Some of the trains of
the Great Western system will also be equipped for

electric lighting in the near future.

The West Michigan Electric Light and Power
company has been incorporated in Michigan to fur-

nish electric light and power to Coopersvillc and
Berlin in Ottawa County and Muskegon, North
Muskegon, Muskegon Heights and Fruitport in the
county of Muskegon. Light will also be furnished
to Walker Township and other towns, cities and
villages in the county of Kent, with the exception
of Grand Rapids. The capital stock is S10.000 and
the following-named gentlemen are the stockhold-
ers: Wallace Franklin and James D. Hawkes of
Detroit, Thomas F. Carroll of Grand Rapid-
Henry J. Conant and W. W. Churchill of New
York city.

ELECTRIC RAILWAYS.
An electric railway is contemplated between Cham-

paign and Paris, III.

An electric railway is soon to be built between
Florence and Canon City, Colo.

The electric railway between Fremont and Ballard.

Wash., will soon be completed.

A new corporation has been formed to build an
interurban line from Argentine to Lawrence. Kan.

G. L. Leatherbury of Mobile, Ala., has ask
a franchise lo construct an electric street railway.

A project is on foot to build an electric road
Jennings, La., to Lake Charles and possibly to Lake
Arthur.

The Norfolk Railway and Light company will

probably extend its lines in the town limits of Berk-
ley. Va.

An electric railway from Macomb, 111., to B
town, passing through Industry and Rushy
propo-

A charter has been secured by a company
;

run an electric line from Elizabeth
i folk. Va.

The Southern Michigan Tract
received franchise rights from Kala Grand
Rapids, Mich.

Plans are rapidly maturing for the bit

trolley line from ' The
is 45 miles

An electri be built from N

Piano. III. The Fox River rrac
of the venture.

The New town (Pa.) and Yardlcj -

company has

Valley Traction company.

electric rcud to connect
nd Annapolis

\ country electric road, clt

S ward, Lee C
\ branch will be built

Shaw of Dixon is prc-

1. R. Titus of Steward -
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of Amboy treasurer. The general manager is S. D.
Frost of Amboy.

It is proposed to build an electric railroad from
Mattoon to Springfield, 111. Harry Rawie of Mat-
toon is interested in the project.

The Hamilton and Lindenwald Electric Transit

company of Hamilton, Ohio, has increased its capi-

tal stock from $100,000 to $250,000.

The Brownsville, Bridgeport and West Side Street

Railway company, with capital stock of $42,000, has
been incorporated at Harrisburg, Pa.

A franchise is sought from the Town Board of

Angola, Ind., by John H. Roberts, to construct
an electric railway through that place.

The Galesburg and Oneida Street Railroad com-
pany proposes to extend its line to Kewanee, 111.

H. W. Crane of Oneida, 111., is interested.

The Elgin, Aurora and Southern Traction com-
pany of Elgin, 111., recently received a 20-year fran-

chise from the City Council of Freeport, 111.

The City Council of Eaton Rapids, Mich., has
granted the Central Michigan Traction company a
franchise for an electric road through the city.

The Waterloo (Iowa) and Cedar Falls Rapid
Transit company has completed a new line from
Waterloo to Denver, Iowa, a distance of 12 miles.

It is reported that a project is being pushed by
C. W. Beer and others to build an electric road in
Greeley, Colo., to connect with outlying districts.

An electric road is to be built from Macomb to
Industry, 111., by the Macomb and Illinois Electric
Railway company, of which W. A. Compton is pres-
ident.

A 50-year franchise has been granted by the city

of Hastings, Mich., to Charles A. Gardner of Grand
Rapids, Mich., trustee for the Central Michigan
Traction company.

The Oskaloosa (Iowa) and Tama Railroad com-
pany has been incorporated, with a capital stock of
$100,000, to construct and operate an electric railway
from Baxter to Tama.

A franchise has been granted Willard E. Winner
to construct an electric road from Lansing through
Leavenworth County, Kan., touching at Fairmount,
Basehor and Tonganoxie.

A franchise has been granted to the projected Sala-
manca-Little Valley Trolley Railway company of
Xew York state, indicating that the line will be
continued to Franklinville.

The Oregon General Electric company of Oregon
City, Ore., is planning many improvements along
the Clackamas River. A six-mile line is to be built
from Lents to Damascus.

It is reported that the owners of the electric rail-

way between Kansas City and Leavenworth, Kan.,
will construct a line from Topeka to Kansas City
and from Leavenworth to Eudora.

An interurban line from Logansport to Kokomo,
Ind., which will connect Kokomo with the Central
Traction line to Indianapolis, is being pushed by
Harry M. Lau and Lewis Stoneman of Detroit, Mich.

The American Standard Railway company, with
a capital stock of $50,000, has been incorporated in

Xew York, N. Y., by G. L. Campbell of Nyack, W. J.
Brooks of New York and W. C. Herr of Strasburg,
Pa.

C. F. Colcord, A. H. Classen, George H. Brauer,
Luther H. Hickman and E. W. Johnston have incor-
porated the Oklahoma Street Railway company at
Oklahoma City, Okla., with a capital stock of $200,-
000.

The Village Council of Portland, Mich., has
granted a franchise for the use of its streets to the
Hawks-Angus syndicate, which is to construct an
electric railway between Lansing and Grand Rapids,
Mich.

A statement has been reported from Syracuse,
. to the effect that connections will soon be

complete, joining the Rapid Transit company's sys-
tem of Syracuse and that of the Rochester street
railroads.

The Northern Ohio Traction company will build
a lino orth next summer. It will be an

,

: the Barberton line, and will pass through
-n Star. The secretary of the company is C.

F. Mo
An electric railroad in which Louis Schenck ot

:r, Ind., J. H. Stotsenberg of New Alban)
H. Voigt of Jeffersonvillc are interested in

-.V Albany and Si

burg, Ind.

' and Manchester
been orgs;

I

f the company.

Indiana ar. -mpany, the

of the

p

and will soon begin the extension of its road from
Greenfield to Knightstown.

A company has been organized by Johnstown
(Pa.) investors to build a trolley line from Paint
Creek to Somerset. The names of the promoters
are unknown, but T. C. du Pont of Johnstown is

interested in the enterprise.

Control of the Mount Holly (N. J.) street railway
has been secured by the Burlington County Traction
company, which has just been organized for the
purpose of building a trolley line from Moorestown
to Mount Holly, by way of Masonville.

The Pemberville (Ohio), Bowling Green and
Woodville Electric Railway company has asked the
Sandusky county commissioners for a franchise
through the county to get to Woodville. M. Reesem
of Pemberville is president of the company.

The Village Board of Pecatonica has decided to
allow the proposed Rockford-Freeport electric rail-

way to pass through that village on condition that
the company build its power house inside the vil-

lage limits, and that the space between the rails be
laid with brick.

The Rockford-Belvidere (111.) Electric Railroad
company is soon to extend its lines to Freeport, after
which the line will be extended to Elgin, via Garden
Prairie, Marengo, Union, Huntley and Gilberts, and
at Elgin connect with the line now building be-
tween Chicago and Elgin.

The Batesville (Ind.) Traction company has been
incorporated, with $10,000 capital stock. The com-
pany will build a street railway in Greensburg, De-
catur County, and an interurban line from Shelby-
ville, Shelby County, through Greensburg to Bates-
ville," in Ripley County.

The township and village boards at Paw Paw,
Mich., have granted franchises to W. H. Patterson
of Grand Rapids, acting for the Grand Rapids and
Benton Harbor Traction company, for an electric

road. This is a part of the projected system from
Grand Rapids to Benton Harbor.

A company composed of North Manchester (Ind.)
citizens has been granted an electric-railroad fran-
chise covering two routes, one from the city north
by way of Manchester to the Kosciusko county line,

and another from Wabash south to the Grant county
line. The total length of the two lines is 26 miles.

The Vermillion (Ohio), Mansfield and Southern
Railway company has been incorporated, with $10,000
capital stock, and proposes to build and operate an
electric road between Mansfield and Vermillion,
passing through the counties of Erie, Huron, Ash-
land and Richland. E. L. Coen, G. Fischer and R.

Quigley are the incorporators.

The Phillipsburg (Pa.) and Washington Street

Railway company has been incorporated, with $500,-

000 capital stock, by R. E. Wright of Allentown, Pa.,

C. M. Bates of Brooklyn, N. Y., and W. M. Davis
of Phillipsburg, from which city the company pro-

poses to extend the line to the cement industries at

Alpha, Vulcanite and Washington.

The Oklahoma City and Canadian Railway com-
pany has been organized, with a capital stock of

$200,000, to construct and operate a street railroad. A
five-mile system will be put in operation in Okla-
homa City, Okla., and another line to El Reno, 27
miles distant. George W. Baumhauf of St. Louis,

Mo., and others will direct the project.

The Monticello (N. Y.), Fallsburgh and White
Lake Trolley company, composed of New York city

and Newark capitalists, has let the contract for con-
structing the road to Macatee & Co. of Philadel-

phia. The road between Monticello and Fallsburgh
is to be built by July 1, 1902. The road when
completed will connect the most extensively patron-

ized summer resorts in the county.

Ouray, Colo., has granted a franchise to the San
Juan Railway and Electric company, which is com-
posed principally of Colorado Springs capitalists.

The company will build a power house in Ouray
and light the town and an electric railway will be
built to some rich coal fields owned by the company
17 miles from Ouray. Power will also be furnished

the mines in the San Juan district.

At a recent mass meeting in St. Louis, Mo., the

street-car system of the city was severely criticised,

the local company being charged with violations of

law and general inadequacy in the service. Reso-
lutions were unanimously adopted requesting the
city attorney to take steps at once to have a receiver

appointed to take charge of the property of all the

street-car companies in the city and run them in

such a manner as will secure to the citizens safe

and comfortable transportation.

Work on the erection of a power-house building
(entirely of wood) for the Madison Traction com-
pany of Madison, Wis., was commenced on August
10th and the building was ready for the reception

of machinery on September 1st. This time (three

1 is claimed to be the most rapid erection and
completion of any plant of this size in the country.

The plan! consi ts of two 330-horsepowcr Wcsting-
automatic compound engines, driving three

175-kilowatt direct-current generators, running in

parallel. There are two Geary water-tube boilers

built by the Oil City Boiler Works and a marble
board installed by the Northern Electrical

Manufacturing company.

AUTOMOBILES.
An exhibition of automobiles will be held in Co-

penhagen from April 11 to April 27, 1902, under the
auspices of the Danish Automobile Club and the
Society for the Promotion of Industrial Arts.

PUBLICATIONS.
Recent pamphlets issued by the C. W. Hunt com-

pany of New York city are descriptive of an electric
coal-hoisting plant for discharging vessels in New
York harbor and of the company's electric locomo-
tives for manufacturing establishments. The Hunt
company is also distributing a table of electrical ex-
pressions and their equivalents, which is arranged for
convenient reference and can be inserted in one's
memorandum book. The table contains considerable
useful data in regard to the different expressions
of a watt, kilowatt, horsepower, watt-hour, torque,
etc.

Secretary X C. Penington of the American Street
Railway association has issued with his customary
promptness the report of the twentieth annual meet-
ing of the association held at Madison Square Gar-
den, New York city, on October 9th to nth. The
report this year consists of 342 pages and contains
all the papers read at the convention, with their dis-
cussions, reports of committees, banquet toasts, lists

of members, supplymen, officers, etc. An excellent
portrait of the retiring president, Walton H. Holmes
of Kansas City, Mo., serves as the frontispiece of
the report.

TELEGRAPH.
The House Committee on Interstate and Foreign

Commerce of Congress has decided to begin on
January n, 1902, consideration of the bills before
it for the construction of a transpacific cable to
Hawaii and the Philippines. Hearings will be
granted.

The Postal Telegraph and Commercial Cable com-
panies announce a reduction, to take effect on Jan-
uary 1, 1902, of 46 cents a word on cablegrams to

New South Wales, Australia, and a reduction of
12 cents a word on cablegrams to the principal points
in Southern Africa, and the east and west coasts
of Africa, also to Ascension Islands, South and
West Australia, Tasmania, Cocos Island, Mada-
gascar, Mauritius Island, Rodriguez Island, St.

Helena Island and Seychelles Islands.

SOCIETIES AND SCHOOLS.
Professor Dayton C. Miller of the Case School

of Applied Science, Cleveland, Ohio, delivered a
lecture before the New York Electrical society on
December 19th, his subject being "Polarized Light."

At a recent meeting of the regents of the Uni-
versity of Michigan the board praGtically agreed on
expending $100,000 for a new engineering building
to meet the remarkable growth of the department.
The plans submitted call for an expenditure some-
what in excess of this, and the architect was ordered
to make changes accordingly.

A call has been issued for a meeting of all the
electrical contractors in Pennsylvania to be held in

Pittsburg, Pa., on January 15th next. The purpose
of the meeting will be the organization of a state

electrical contractors' association, and it will be held
under the auspices of the Electrical Contractors'
Association of Pittsburg and Western Pennsylvania.
Information concerning the meeting may be obtained
from George R. Mathieu, 6000 Hoeveler street, Pitts-

burg, Pa.

Among the subjects selected by the seniors in the
electrical-engineering course at the University of

Wisconsin for graduating theses are the following:
The deposition of gold from cyanide solution, a

comparison of electrical losses on aluminum and
copper wires under pressure of 20,000 to 60,000 volts,

electrolytic corrosion of iron by alternating cur-

rents, and investigation of the magnetic distribution

in the air gap of a direct-current dynamo. For the

degree of electrical engineer Carl Hambuechen will

present a thesis on the aluminum cell as a rectifier

of alternating currents and Bernard Victor Swenson
on calculations for a light and power plant.

The new course in telephone engineering at Pur-
due University will be started during next February.
It is intended that the course will cover all the sci-

entific, theoretical and practical phases of telephone
work. The juniors and seniors of the electrical-

engineering department will devote about one-half

of their time to this work. The new department will

be under the direction of J. C. Kilsey, who has been
electrical engineer with the Northwestern Telephone
Exchange company in Minneapolis, Minn., for some
time. Mr. Kilsey is a graduate of the University

of Nebraska, was formerly with the Western Elec-

tric company, and during last winter received some
prominence by his experiments in wireless telephony.

MISCELLANEOUS.
C. S. Hurtcr, dominion government metallurgist of

Vancouver, says that among the millions of dollars

of Yukon gold brought to him this season was an
abundance of platinum unknown to the miners. Hiin-

r'reds of little nuggets of platinum were mixed with

the coarse gold. Mr. Hurler gave it as his opinion
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that the miners of the Yukon were throwing away
thousands of dollars' worth "f platinum daily.

I Ir. VV'igtnorc, chief surgeon of the Roentgen de-
partment of the London (England) Skin Hospital,

is said to have cured hy the use of the X-rays a

case of cancer of the breast, which had recurred
in the skin and scar after two operations with the

knife, constituting scirrhus in its worst form. It

is announced that Dr. Wigmorc is employing X-rays
with very successful results in all kinds of chronic
skin diseases, particularly eczema. He says that

rodent ulcers and epithelioma of the face can be
absolutely cured by means of the rays.

TRADE NEWS.
The Monarch Electric and Wire company of Chi-

cago has increased its capital stock from $25,000 to

$50,000.

The Monarch Fire Appliance company of New
York city has increased its capital stock from $50,000

to $500,000.

The Phcenix Gas and Electric Fixture Manufac-
turing company of St. Louis, Mo., has been incor-

porated, with a capital stock of $15,000. A. D.
Gratian, Charles M. Wempner and Maurice W.
Koenigsberg are the incorporators.

In the supplemental estimate of appropriations re-

quired for the Military Academy at West Point

during the fiscal year ending June 30, 1903, is an
item for $2,800 for repairs to engines, electric gen-

erators, lighting fixtures, and other electric appa-

ratus.

The Ritter Electrical company of Cincinnati has

been incorporated, with a capital stock of $10,000, by
William Ritter, Joseph Grimsley, Irvin A. Achley,

Adelbert Beetz and John N. Ritter. The company
will make arc lamps and other electrical goods and
appliances.

Sealed proposals will be received at the office of

James Knox Taylor, the supervising architect, Treas-
ury Department, Washington, D. C. until January
21, 1902, for the installation of a conduit and elec-

tric-wiring system for the United States Postoffice

at Blair, Neb.

The Swan Electric company of New York city

has located in Middletown. Conn., to manufacture
electrical specialties of all kinds. The company has

a government contract for several thousand locks

to be placed in public buildings in Washington. The
officers of the company are : President, W. J. Swan

;

vice-president. W. J. Berge; secretary, D. Mason,
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and treasurer, II. Mctz, all of New York. P. J.
Roachc is the superintendent.

l is r. ported 1 ncral Electric company
has secured a $750,000 contract for the electrical

first electric-traction system in
Tokio, Japan. The- line will cover the principal

ind, it is expected, will be in 1

tion early in 1903.

I he Traction and Power Securities company has
been formed, with a capital of £1. 100,000, in I.

by the Westinghousc interests. The new company
will conduct the engineering and financial b
of she Westinghousc companies in England, as
ighouse, Church, Kerr & Co. now do in this country.

The Interior Department, through the commis-
r of Indian affairs, is inviting sealed proposals

until January 24, 1902, for furnishing and delivering
the necessary materials and labor required to con-
struct and complete steam-heating and electric-light-
ing plants at the Fort Totten school, North Dakota.
Detailed information will be furnished intending
bidders upon application to Charles L. Davis, su-
perintendent of the school.

Judge Coxe of the United Slates Circuit Court,
sitting in Utica, N. Y., filed an opinion on December
20th in the case of the Electric Storage Battery
company against the National Battery company, the
American Bicycle company and Eugene W. Belknap,
a user. In his opinion lie sustains the validity of
the Electric Storage Battery company's Brush pat-
ent and enjoins the National Battery company from
further manufacture and sale of storage batteries
and from the further manufacture and sale of the
Waverly electric vehicles equipped with infringing
batteries, and enjoins Belknap from the further use
of the Waverly electric vehicle.

Among the exports of electrical apparatus from
the port of New York for the week ended December
18th were the -following: Brazil, 25 packages of
electrical material at $1,380 and 611 packages of elec-
trical material (railroad) at $8,466; British Aus-
tralia, 247 packages of electrical mate-rial at $17,000,
and 299 packages of electrical machinery at $47.238

;

Hongkong, 35 packages of electrical material at

$2,550; Japan, 38 packages of electrical material at

$8,535 i Liverpool, 13 packages of electrical machin-
ery at $814, 68 packages of electrical material at

$3,284, 48 packages of rubber at $3,228, 250 packages
of zinc oxide at $2,500, 1.234 packages of copper
material at $76,200, four packages of wire at $450,
and 586 packages of zinc dross at $1,406; Philippines.

101 packages of electrical material at $3,248 and 89
packages of electrical machinery at $12,653. During

•be m . ember the exports of electrical ma-
irom the port of San Franc: <:<,

a valu
-

machinery ai

the plant: Threi
engines, d

$5,600;
switches, complete, $400; one n di-

•.-rics, arc dynamo. $.3.3%; arc-
light lamps and iron poles, com;,'

red wire and 8,760 feet tile

for casing for outside arc lig

buildings complt
fixtures and incandescent lai

-•,000; miscellaneous work, $1,020.

BUSINESS.
The Gamcwell Fire Alarm Telegraph company of

New York' city and Chicago has recently completed
the installation of a complete fire-alarm telegraph
system in the new city hall at Minneapolis, Minn.

The Sicgrist Lubricator company of St. Louis,
Mo., has secured the contract for supplying an auto-
matic lubricating system in the new :5c of"
the Manhattan Railroad company in New

The Electric Appliance company of Chicago has
prepared a question blank which, if properly filled

ill give the exact situation in a lighting plant
With this data the company will be enabled to ship
incandescent lamps tested to fit the conditions as
they are. These question blanks arc meeting with
favor.

The December bulletin of Rossiter, MacGovcrn
& Co. of New York city lists Westinghousc and Gen-
eral Electric alternators and motors, Jandus arc
lamps, Brush arc dynamos, rotary converters. C
and automatic engines, street cars, a complete coal
conveyor and a large amount of miscellaneous ma-
chinery.

The St. Louis Electrical Supply company
Louis, Mo., reports a decided demand for I XL
wire, which it is just introducing in the West. This
wire is of high grade and the company expe:
do a large business with it. The company is also
having a great demand for Richmondt iron conduit
and is installing it in all the buildings now being
erected in St. Louis.

ILLUSTRATED ELECTRICAL PATENT RECORD.
688,813. Composition of Matter as a Non-conductor

of Electricity. Jose M. Ancira, New York,

N. Y. Application filed July 26, 1901.

The composition consists of an organic fiber, hydraulic

cement and milk.

6S8.817. Brush-holder. William E. Baker. New
York, N. Y., assignor to the General Electric

company of New York. Application filed Au-
gust 25, 1899.

The brash-holder comprises a fixed support, an arm
freely movable thereon, a socket for the brush on the
arm. a relatively large screw-threaded lateral opening
being formed in tbe socket, and a nut adapted to be
screwed into the opening to secure the brush in good con-
tact with tbe socket.

688,828. Speed-regulating Device for Overhead
Electric Carriers. Arthur S. Clift, East Orange,
N. J. Application filed April 19, 1901.

The device combines a brake, a spring tending nor-
mally to keep the brake on. a solenoid in series with the
motor of a strength to keep the brake off against the force
of the spring and means foV varying the power of tbe sol-

enoid in accordance with the steepness of the grade.

688,839. Apparatus for Distinguishing Genuine
from Spurious Coins. John E. Evard, Indianap-
olis, Ind., '.ssignor of one-half to Arthur A.
McKain, Indianapolis, Ind. Application filed

May 18, 1901.

The apparatus is designed for use at automatic pay
stations, and comprises coin balances, coin ejectors, an
electromagnet, a circuit interrupter for the circuit of the
electromagnet and a connection from the coin balances to

the circuit interrupter whereby tbe circuit is permitted to

be made when the coins are of proper weight and the coin
ejector thus operated to throw out the coin in one direc-
tion. The interruption of tbe circuit is maintained when
tbe coin is of a different weight, and the coin ejector is

thus caused to throw tbe coin out in another direction.

688.844. Machine for Making Coiled- wire Fabric.

John F. Gail, Kenosha, Wis., assignor to the
Simmons Manufacturing company, Kenosha,
Wis. Application filed August 28, 1901.

In this machine, combined with the coil-forming mechan-
ism, is electric power-controlling mechanism that in-

cludes a circuit-controlling device which is adapted to be
actuated by the wire from which tbe coil is to be formed
when tbe wire is under abnormal tension.

688.855. Earth Conductor for Lightning Conduct-
ors. Paul Imm uh. Charlottcnburg, Germany
Application filed Oceober 7, 1901.

Several metal bodies are conductively connocted with
each other and with the earth wire, the bodies being
graduated both with regard to their electrical resistance
and to the depth to which they are embedded in the e&rtb
or sub-soil water and forming an carlh element

688,857. Method of Regulating Weight of Metal

Issued ( United States Patent Office) December if, igoi.

Blanks. Warren .Johnson, New Orleans, La.
Application filed January 25, 1901.

This is a method of regulating tbe weight of coin-blanks
or planchets of a metallic alloy and consists in inserting
them in a rack and suspending them in a solution of the
same metals as those of the alloy comprising the blanks.
A bar of metal is suspended in the same solution and
connected to the negative pole of an electric battery while
the rack is connected to tbe positive po'e of *h«» bsttorv.

688.861. Electric Furnace. Charles A. Keller,

Paris, France. Application filed December 3,

1900.

The furnace comprises a fusion hearth provided with
cavities and two electrodes inclined toward the fusion
hearth provided each with a tongue entering one of the
cavities. These electrodes are mounted on wheels run-
ning on rails, and connected by means of cables bearing
upon return pulleys and passing around a drum provided
with a hand crank. Tbe fusion bearth is likewise mounted
on wheels running upon rails disposed perpendicularly
to the rails of the electrodes.

683,S6q. Mechanism for Raising Contact Shoes on
Third-rail Systems. Sam H. Libby, Schenec-
tady, N. Y., assignor to the General Electric

company of New York. Application filed Au-
gust 24, 1897.

Means are adapted to be eneaged by the moving vehicle
to cause the collector to be withdrawn and held from and
to resume and be held in engagement with the transmitting
means.

688.873. Electric Mining Machine. Edmund C.
Morgan, Chicago, 111., assignor to the M
Electric Machine company, Chicago, III. Am-
plication filed June 10, 1901.

The machine is adapted to be driven by a motor through
reduction gearing and a countershaft.

688,S86. Incased Electric Time Alarm. Alexander
P. Schloss, New York, N. Y. Application filed

February II, 1901.

This invention comprises a clock, the alarm stem of
which is arranged to ring a bell by means of an electric
circuit and a contact.

688,891 Semaphore-operating Device. Judsoti :

craft. Eskridgc. Kan , assignor of one-half to

Warren Marshall and George Skinner, Eskridge.
Kan. Application filed May 31, 1901.

Combined in the device are a semaphore, an electric

motor, means for imparting motion from the motor to the
phore, Enclndlnn an electromagnetic clutch, a battery

in the circuit of which the clutch and motor arc connected
in multiple, a switch operable by the motor to break the
circuits of the motor and clutch, and a shunt for the
clutch around the switch and including an artificial re-
sistance.

Induction Coil. David H, Wilson. Chi-
, HI. Application filed March 28, 1901.

The coil comprises a box of non-magnetic material and
a series of comparatively short pieces of magnetic ma-
terial contained in the box and forming a laminated core.

The pieces of magnetic material run substantially paralle
to the short dimension of the box and a primary and
secondary coil is wound about tbe box.

688.919. Electrostatic Instrument. George L. Ad-
denbrooke. Westminster, London, England,
plication filed June 10, 1901.

The inventor describes improvements in electrostatic
instruments whereby tbe error known as contact differ-
ence is eliminated or reduced. The improvements con-
sist of a mica needle coated with metal foil and suspended
by a wire electrically connected to the metal foil, and
combined with quadrant or sector plates having surfaces
of the same metal as the met»l foil.

2. Electric Railway. Robert Bingham. West
Haddonfield, X. J., and Charles Schtechtigcr.
Xantasket. Mass. Application filed Aug
1901.

This electric-railway system has a sectional working
conductor extending along the railway and a supply or
feeding conductor also extending along the railway* An
electromagnetic circuit-closing switch connects or discon-
nects the snpply conductor electrically with one section
of the workiog conductor. A normally open circuit leads
to a distant place along the railway for actuating the electro-
magnetic circuit-closing switch. There is a circuit-closing
contact (or temporarily closing the normally open circuit
at intervals corresponding to the passaga of a car, and
mechanical devices are operated by the passing car for
q-iickly closing and opening the circuit closing contact.

5 Apparatus for Examining Cavities in the
nan Body. Sylvanus B. Crane. Perry. :

Application filed March 13. 1S00. Renewed
13. 1 901.

The apparatus is provided with a support for a small
electric lamp.

B Igniter for Gas V
Brighton, X. Y
company, Brighton. X. Y. V tiled

September 24, 1000.

An electric igniter for gas bo ribed,

ulrtiple-rcl

Jackson. Mich. Application tiled

gust I. lOOO.

The presence of an incoming car in the
short-circuits a normally closed tracV etreoil irh.c

adapted to be opened again when tbe C

cuit of a second alacirotnag&ftt. TH? c-mtroction and
arrangement are such that when the outgoing <rs:

tod bd Eotanatdlata block sec
double rclav in the rear of the cai 'eir normal
position while the armature? of the other doable relav are
prevented bv the interposition of an insulating cap I

contacting to close the signal circuit and are cnlv reset
when the outgoing car has passed all the hi

Fire Prot< "rank
D. S
13. 1901.

The pi ' X tubular sheet of spring
gauze provided with an asbestos covering and lining and
adapted to be sprung open to encircle a telephone cable.
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,982. Automatic Electric Switch. Arthur H.
Ada mis, London, England. Application hied

April 22, 1901.

In this invention a switch normally tends to open under
the influence of a spring and a detent is adapted to hold
the spring inoperative. There is a bar articulated to the
detent and connected to a spring which tends to move it

so as to release the detent. An electromagnet is energized
when the switch is closed, and when there is the desired
voltage, overcomes the force of the last-mentioned spring
by attracting an armature attached to the bar and pre-
vents the release of the detent. A second electromagnet
is adapted, when the maximum current is exceeded, to

close a subsidiary switch which short-circuits the magnet
first referred to. (See cut.)

NO. 68S.982.—AUTOMATIC SWITCH.

6SS,995. Electric Heater. Edward E. Gold, New
York, N. Y. Application filed August 19, 189S.

The heater comprises an insulating open-work support
consisting of a grid of parallel bars separated to form ven-
tilating spaces, the grid being formed of one piece of
enameled sheet metal, slotted to form the spaces, longi-
tudinally corrugated to form the bars, and transversely
corrugated to form successive depressions in the bars. A
helix of resistant wire is stretched across and supported
by the bars, and lies in the depressions.

689,005. Apparatus for Feeding Sheets of Paper to

Printing Machines, Calendering Machines, Fold-
ing Machines, etc. Max Koenig, Guben, Prus-
sia, Germany, assignor to Koenigs Bogenanleger
Gesellschaft mit Beschrankter Haftung, Guben,
Germany. Application filed August 9, 1900.

Electromagnetic means are provided for operating two
shifting rods in the apparatus.

689,018. Method of Recovering Cyanides. William
Orr, Salt Lake City, Utah, assignor to the Gold
and Silver Extraction company of Denver, Colo.

Application filed March 5, 1901.

The method described consists in regenerating cyanide
solutions which have become "fouled" by the presence of

zinc and copper contained in the solution as the double
cyanides of zinc and copper with the alkali metals. The
first step of the process consists in passing an electric

carrent through the solution from a series of zinc anodes
to a corresponding series of metallic cathodes.

site a plane electrode of a secondary. A conductor unites
the co-operating plane electrodes, and another conductor
unites the co-operating point electrodes, the former con-
ductor having a point electrode for discharging current
therefrom to the other conductor, and the other conductor
having a plane electrode for receiving the current dis-
charge. There are a condenser and a mercury interrupter
in the circuit of each of the primaries of the coils. (See
cut.)

689,128. Automatic Electromagnetic Time Switch.
Joseph Sachs, Hartford, Conn, Application filed

September 27, 1900.

This is an automatic electric circuit controller and com-
bines with an electromagnetic mechanism a time mech-
anism, contact devices and electrical circuits between the
contact devices and the electromagnetic mechanism.
Means are actuated by the time mechanism to operate
the circuits to the electromagnetic mechanism automatic-
ally. An external electric circuit independent of the
circuits to the magnets is provided and there are means
actuated by the electromagnetic mechanism to operate the
external circuit simultaneously and wind the time mech-
anism.

689,130. Alternating-current Meter. Karl O. F.

Schrottke, Berlin, Germany, assignor to the Sie-
mens & Halske Electric company of America,
Chicago, 111. Application filed September 2,

1S99.

The meter has a series coil included in one transmis-
sion conductor of a polyphase system. Two shunt coils
are wound in opposite directions, and each has a terminal
connected with the transmission conductor. Their re-
maining terminals are connected with other transmission
conductors. A measuring element is subjected to the in-

fluence of the fields due to the windings.

689,133. Electric Lock. Hermann Seewald, Poss-
neck, Germany. Application filed April 24, 1901.

The electric lock is provided with a bolt, a frame and a
toothed wheel for setting it in motion. Four electromag-
nets have armatures for preventing the withdrawal of the
bolt. There is a watch contact whereby the circuits of
the magnets are broken to release the armatures.

689.138. Cover for Interior Electric-conduit Boxes.
John H. Stanley, New York, N. Y. Applica-
tion filed September 20, 1901.

An electric outlet or similar box cover with an opening
therein is combined with a sleeve axially adjustable
within the opening. There are means directly interme-
diate the cover and sleeve for clamping the latter.

689.139. Interior Electric-conduit Box. John H.
Stanley, New York, N. Y. Application filed

October 30, 1901.

The box has a cover with an opening therein combined
with a sleeve adjustable axially and angularly within the
opening. Lugs on the sleeve project inwardly, and a
threaded fixture stud is secured to the lugs.

689,141. Selective Telephone System. John V.
Stout, Easton, Pa. Application filed August 3,

1901.

One claim reads: In a selective telephone system a
signaling device comprising a fulcrumed signaling mem-
ber, a magnet to one side of the fulcrum of the member
and connected to one limb of the line, a magnet to the
other side of the fulcrum and connected with another
limb of the line, and a spring, one of the magnets when
energized serving to move the signaling member, and the
other magnet and spring serving to hold the signaling

member in its normal position against the influence of

the other magnet when both magnets are energized. (See
cut.)

689,171. Insulator. John F. Duffy and Henry B.

Hershey, Scranton, Pa. Application filed June
12, 1901.

The insulator comprises a central portion having a cen-
tral screw-threaded opening, laterally extending integral

NO. 689.096.—ELECTRICAL APPARATUS.

lashlight Apparatus. Alexander Hems-
Pa. Vpplit ation filed March

19, 1901.

There arc an inciter for the flaih-light powder, com-
prising two anna forming the terminals of an electric cir-

reaiatanee atrip bridging the terminal?, and adapted
to be heated by the parage of the carrent, a powder rc-

cepl -nd out of igniting contact with
resistance strip, and means for forcing (be powder

up-war: from the receptacle into igniting contact with the
resistance

B. Kinraide,
:.. d May 4, 1901.

number of induction
! a poiotclec

.-id k plane elei -.perat-
','. the secondaries

•A, there being a plane electrode opposite a
pel.-. -jdsry and a point electrode oppo-

NO. 689,141.

—

SELECTIVE TELEPHONE SYSTEM NO. 689,218.—INSULATOR.

side arms surmounted with knobs and a groove formed at

the Juncture of the arms and knobs. Depending flanges

are integral with each side of the base of the arms.

689,198. Makc-and-^break Device. John V. A. Kim-
mey, New Haven, Conn. Application filed March
30, 1901.

The device consists of a revolving cylinder having spurs
pa if. periphery and a comb horizontally located and
aligned with the center of the cylinder. The ends of the

teeth of the comb are within the path of the spurs ol the
cylinder. The comb and teeth are formed from a single

metallic plate, whereby the teeth are made springy. An
electrical connection in placed beneath each comb tooth,
and there are suitable electrical conductors.

-.-, B, Kinraide, Boston,
Application filed May 2, [901.

The electrode has a comparatively fine point combined
with a plane conducting surface having its edges curved
or rolled rearwardly and inwardly. There are means for

moving the surface relatively to the point.

689,218. Electrical Insulator. Albert F. Parks.
Brooklyn, N. Y., assignor to Lewis E. Stillwell,
New York, N. Y. Application filed April 8,
1901.

A support for the insulator consists of a threaded pin of
wood or other soft material and receives the insulator
upon one end. An enlargement is provided upon the pin
against which a portion of the insulator abuts, and a
metallic socket receives the other end of the pin. (See
cut.)

689,227. Trolley Catcher. Charles B. Robertson,
Ottumwa, Iowa. Application filed March 5,
1901.

A device for catching the rope of a trolley pole is de-
scribed.

689.253. Method of Locating Faults in Electrical
Circuits. Thomas W. Varley, New York, N. Y.
Application filed March 30, 1901.
The method consists in causing a characteristic electric

current to flow through different portions of the circuit to-
ward the fault, and producing by such current an electro-
magnetic effect dependent upon the direction of the flow
of current in contiguous portions of the circuit.

689.254. Apparatus for Locating Faults in Electric
Circuits. Thomas W. Varley, New York, N. Y.
Application filed March 30, 1901.

This is the apparatus for the preceding patent. Com-
bined with a main supply circuit of a system of electrical
distribution are a source of continuous currents, connec-
tions from one pole of the source to the earth, connections
from the other pole with some portion of the main circuit,
means for causing electric impulses of definite duration to
traverse the main circuit from the source of continuous cur-
rents, and a reactive coil connecting between the main
circuit and the source of continuous current. (See cut.)

689,278. Electric-conduit Terminal. William F.
Bossert, Utica, N. Y. Application filed June 4,
1901.

A conduit terminal or capping consists of a cylindrical
body internally threaded, having a throat or mouth piece
whose internal diameter is less than the internal diameter
of the conduit. The mouth piece is rounded outwardly
and rearwardly, with a nesting metal covering for the
body adapted to follow its contour and present similar
rounding surfaces at the throat in front and to the rear of
the body.

u
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NO. 689,254.—GROUND DETECTOR.

689,286. Manufacture of Soluble Phosphates. Guil-
laume de Chalmot, Leaksville, N. C, assignor
to the Willson Laboratory company, New York,
N. Y. Application filed December 21, 1895.
Renewed November 23, 1901.

This is a process of treating natural phosphate for in-
creasing the proportion of soluble phosphoric acid, and
consists in mixing the same with silica, fusing the mixture
in an electric furnace, removing it from the furnace as
fast as it becomes molten, and then bringing the heated
material into contact with a further quantity of silica.

689,321. Trolley. Thomas McWilliams, Kings Park,
N. Y., assignor of one-half to John H. Lutz,
Bath Beach, Brooklyn, New York, N. Y., and
Harris Henschel, Kings Park, N. Y. Applica-
tion filed March 6, 1901.

A conducting trolley wheel is combined with a non-
conducting pilot wheel disposed to traverse a trolley wire
in advance of the trolley wheel.

689,335. Junction Box for Electrical Conduits.
Robert M. Thomas, New York, N. Y., assignor
to Thomas & Betts, New York, N. Y. Appli-
cation filed June 20, 1901.

A junction or outlet hex for interior conduits is de-
scribed. It comprises a plurality of telescoping members
adjustable axially relatively to each other, and means in-
termediate the members to hold the members positively
in adjusted telescopic relation.

689,353. Protective Mechanism for Systems of
Electrical Distribution. Robert V. Cheatham,
Louisville, Ky., assignor of one-half to Joseph
A. Stewart, Louisville, Ky. Application filed

May 23, 1901.

A plurality of line conductors, a circuit-breaker for cut-
ting out the line and a low-resistance ground are parts of
the patent. There are means to be thrown into operation
by a breakage of one of the conductors for cutting in the
ground on the other and thereby throwing the circuit
breaker into operation.

689,356. Electric Arc Lamp. Charles Eschwei,
New York, N. Y., assignor of one-half to Mor-
ris Duklauer, Mount Vernon, N. Y. Applica-
tion filed March 27, 1901.

The lamp combines a solenoid having a movable mag-
netic core provided with a flange at its lower end. A lamp
frame is provided with a guide rod, and a carbon holder
is guided on the rod. A plate is provided at the lower
end of the guide rod through which the upper carbon
carried by the carbon holder passes. A supporting rod is

fixed at its upper end to the flange at one side of the mova-
ble core. A clutch is pivoted intermediately of its length

to the lower end of the supporting rod and rests on the
plato at its toe whereby it is adapted to engage the upper
carbon. A spring is fixed at its upper end to the flange, at

a point opposite to the point of attachment of the sup-
porting rod, the spring acting to prosti the too of the clutch
upon the plate.

Design.

35,462. in ulator for Electric Wires. Theodore P.

King, Nashville, Term. Application filed Sep-
tember 21, 1901. Term of patent, 14 years.
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IMDI FY INSULATED
IVI.T L.HA WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

"r hIxson""
1

' Simplex Electrical Company,
onadnoct Block. CHICAGO. 75-SI Corn hill, BOSTO N, MASS.

WESTERN BELLING AGENT,

H. R. HIXSON,
1137 Monadnock Block. CHICAGO

18S9—Pari* ExpoMitioo,
Medal for Robber I emulation.
1893—World's Fair,
Medal for Bobber InHdlatiao.

THE 8TASDARK FUR
RUBBER 1 XN IXATION.
8ole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee

THE OKONITE CO., Ltd
•Co.ri.TcK }««h«. 253 Broadway, New York.

w»'- Wires.

Geo. T. Manson. Gen'l Suit
W. H. Hodglns. S«cy.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cables,

UNDERGROUND. AERIAL. SUBMARINE AND INSIDE USE.

TELEPHONE, TELECJRAPrl AND FIRE ALARn CABLES.

All Wires ire tested at Factor). JlHIWHORO. I.\l».
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"PHONO -ELECT!
WIRE 'IT'S

TO*

Trolley-- 1

If yon want a itroog. tough and

reliable line wire, use

"PHONO-ELECTKIC."

BRIDGEPORT BRASS CO.,

19 Mortar St., New York.

Phono-Electric

CEDAR RDL.ES
WRITE USIONe_y//

. ,

A. P. HOPKINS & CO. ESCANABA.MlCM.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U.S.A.

IMITATED BY MANY
ONLY THE BEST COODS ARE IMITATED.
LOOK AT THE LONC LIST OF OUR IMITATORS AND

DECIDE FOR YOURSELF.

EQUALED BY NONE
OUR MOTTO. THE RECOLLECTION OF QUALITY
REMAINS LONO AFTER THE PRICE IS FORGOTTEN.

ERICSSON TELEPHONE CO., 296 Broadway, New York.I
^Bullock Electric

Mfg. Co.,
CINCINNATI, U. S. A.

Wagner Electric

Mfg. Co.,
ST. LOUIS, U. S. A.

Direct and Alternating Current

Equipments for Electric Light and
Poiver. 287

Queen & Co.,
IOIO Chest-not St., Phila.

480 HONON BIDG., CHICAGO.

Acme Tasting Sets, Queen-WIrt
Switchboard Instruments, X-Ra>
Focus Tubes, Induction Colls.

I-T-E M 2,000 IN USE.

CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.. PHILADELPHIA

CONTINUOUS RAIL JOINT COMPANY

OF AMERICA.
GaKERAL Omrn: 142 MARKET STREET,

NEWARK, N. i-

1 Forty-
railroad? in !

Thousand I 1 7.500)

OHIO ELECTRIC WORKS.
CLEVELAND, OHIO,

Are now mailing their new illus-

trated catalogue of the leading

Electric Novelties and Appliances.

Write for an early copy with dis-

count sheet.
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WESTLTN Electrical In^ument Co.,
Waverly Park, ESSEX CO., N. J.

Weaton Htandard Portable Direct
CcndlDg w attmeter.

BERLIN: European w-ston Electrical Instru-

ment Co.. No. fi
' iticrstraaae.

LONDON: Elliott Br . No. 101 St. Martina

Lane.

The Weston Standard Portable

Direct Readiao;

Voltmeters and Wattmeters

Alternating and Direct Current Circuits

Are the only 8

strumenti
name. Wrl
lists S unit 9

Mention the Wist
writing ',

ilar anil price

it when

A PROVEN SUCCESS!
ELECTRICIANS and

ELECTRICAL SUPPLY HOUSES.

DO YOU KNOW THAT
WE CAN SAVE

YOUR CUSTOrViEf.S FROM 40 TO 60 PES FNT.
ON THEIR ELECTRIC LICHT BILLS ?

It's a Strong Point In Your Favor to Look Into

THE ORICINAL REYNOLDS FLASHER CIVES
LIFE TO ELECTRIC SICNS

IT ALMOST MAKES THEM TALK.

9 F

REYNOLDS ELECTRIC
FIFTH AVENUE, CHICAC"
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The "Cbloribc Hccumulator" offers

THE MOST ECONOMICAL METHOD of INCREASING POWERHOUSE EQUIPMENT or EXTENDING LINES.

IT SAVES COAL AND COPPER AND IMPROVES SERVICE.
Upon request from Railway Companies investigation will b* made and repor

The Electric Storage Battery Co.
Allegheny Avenue and 19th Street, Philadelphia, Pa.

Illustrated Bulletins upon request.

Ol.ISVJSI.AND. SA* FRAKCIKO. 1'nit.Ar.r.t.riiM.

8iEr\.:l uoimSKr. aoaSSTfc. mwKBiha* mSSSS&f mSSfiEiu* nmSSSSnu,

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.

PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

We tell PLATINUM In any quantity, either large or small. Webuy PLATINUM or anything

containing PLATINUM, in any quantity.

For Incindescent Lamps and Everything Else.

BAKER «& CO.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

Newark, N. I. Ne» York Office. 120 Liberty Street. »•»

Genuine Telephone Wire
Of highest conductivity and heaviest galvanizing, made in accordance with the specifications of the largest

Telegraph and Telephone Companies, has an embossed tin seal securely riveted around every bundle as follows : 9
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with Seal Attached.

AVOID SUBSTITUTION
Copper Wire, bare and insulated, single and
stranded, for telephone, light and power.ALSO

| GALVANIZED STRAND
»»>»•••••••••••••«

of inferior wires by seeing that every bundle is tagged
(according to grade) with one of these seals.

AMERICAN STEEL & WIRE CO.,
THE ROOKERY, CHICAGO. ILL.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Adams-Bagnall Elec. Co
Akron Electrical Mfg. Co...

.

Akron Smoking Pipe Co
American Battery Co
American Bridge Company...

American District Steam Co..

Amer. Electric Fuse Co
Amer. Electrical Heater Co..

Amer. El. Telephone Co
American Electrical Works..

Amer. Refit. A Lighting Co..

Amer. Steel A Wire Company
Amer. Toll Telephone Co....

Amer. VltrlBed Conduit Co..

Anderson A Sons. W. H

.18

Baker A Company
Ball Engine Company
Barnaclo, F. W
Barnes Company, Wallace....

Barnctt Company, G. A H
Barron, A. M
Beardsley Gravity Dam A
Construction Co

Becker Brothers

Bcnham. George W
Berthold AJennlngs
Besly A Co., Charles H
Big FourR. R
Blsscll Company, The F
Bossert El. Construction Co..

Bowers Manufacturing Co ...

Bridgeport Brass Co
Brunt Porcelain Works, G. F,

Bullock Electric M fg. Co . . .

.

Central Electric Co
Central Mfg. Company 19

Central Telephone A El. Co.. 16

Century Telephone Const. Co.—
Challlet, Adolphc A 11

Chicago A Alton Railroad. ...IS

C. AN. W. R, R
Chicago Edison Company.
Chic. Fuse Wire A Mfg. Co
Chic. House Wrecking Co.

C, M. ASt. P.R. R
Chicago Telephone Co 14

Chic. Telephone Supply Co.. .16

CoUege City Electric Co 10

Columbia Telephone Mfg.Co.—
Columbus Batt. A Spec. Co.. —
Continuous Rail Joint Com-
pany of America 1

Coolldge Fuel A Supply Co. .19

Crescent M fg. Company 10

Crocker-Wheeler Company. 21

Cutler-Hammer Mfg. Co 16

Cutter Elec. A Mfg. Company. 1

D. A W. Fuse Company —
Dearborn Drug A Chem. Co.. 9

DeDlon-Bouton MotoretteCo. 4

Diamond Meter Company— 4

Dichl Mfg. Company 6

Dixon Crucible Co., Joseph. .18

Edison Decorative & Minia-

ture Lamp Department 10

Edison Mfg. Company 12

Edwards A Company 12

Eldrcdge Electric Mfg. Co.. .
—

Electrical Engineer Instltute.18

Electric Appliance Company. 10

Electric Storage Battory Co.. .1

Electrician Pub. Company... 21

Elec. Motor A Equipment Co.20

Electrolysis Proof Conduit

Manufacturing Co 5

Ericsson Telephone Company 1

Fair Tel. A Con. Bapp.CO..-. 17

"For Sale"Advertlsements .. 12

Ft. Wayne Elec. Works., lnc.21

Fowler, John H 19

Franklin Eng. A Elec Co.. -.23

General Electric Company... 7

General Incandescent Arc

LlghtCompany 5

General Incand. Lamp Co....—

Glass Wool Mfg. Co —
Gordon Battery Company.. ..10

Gould Storage Battery Co— 4

Great Western Smelting A
Refining Company —

Gregory Electric Company... 12

Hartford Steam Boiler In-

spection A Insurance Co.. .—

Hazard Manufacturing Co,..—

Heath Electric Company ....11

Helios-Upton Company 22

Hobart Elec. Mfg. Company.. 1

Holmes Fibre-Graph. Co —
Holtzer-cabot Electric Co... 9

Hopkins A Co., a. P 1

HucbelACo.,C. J 19

Incandescent Electric Light

Manipulator Company —
Independent Tel Ifl

Independent Tel. Supply Co. 16

Indianapolis Arm, Bracket A
Pin Company 10

Indiana Rub. A Ins. W. Co.... 1

India Rubber A Gutta Perctaa

Insulating Company —
Internafl Corres. Schools ...13

Jeffrey Manufacturing Co.... 18

Johnston, Thomas J ll

Kansas City Tel. Mfg. Co —
Kartavert Manufacturing Co.—
Kellogg Switchboard A Sup-

ply Company 14. 16

Keystone Elect. Inst. Co r>

Klein A Son, Mathias 19

Kokomo Tel. A El. M. Co 16

Kusel Tel. A ELMfg.Co., D.A. 16

Leather Preserv. M. Corp l*>

Leavltt, R. H 19

Leclanche Battery Company.13
LeffelA Co., James IS

Lindsley Brothers Company.. 19

Lowell Model Co —

Maltby Lumber Company .... 19

Manhattan Gen'l Const. Co. 4

Manross, F. K 12

Mason Tel. Pay Station Co. . 17

McLennan A Company, K.... 10

Mr Roy Clay Works 10

Meredith Cedar Co.. J. P 19

Mica Insulator Company —
Miscellaneous Ad vs ...12

Missouri Electrical Mfg. Co..—
Modern Gas Engine Co is

Mopadore Insulator Co 31

Moloney Electric Company .. 5

Monarch Fire Appl. Co —
Monon Railroad 18

Moon Mfg. Co.. The 11

Man sell A Co., Eugcno 10

National Carbon Company. —
National Conduit A C«
National India Rubber Co....—

National Tel. Equlpm. Co.... It

Now York Ins. Wire Co I"

Non-Polarlxlng Dry Batt. Co.—
Northern Eloc Mfg. Co 9

Ohio Electric Works l

Okonlte Company. Tho 1

Ozan Lumber Company Itf

Pacific Electric Company —
Palmer A Olson !•

For Classified Ixacieac o* AdvertUementi

Palmer Brothers

Paragon Fan A Motor Co —
ParseU & Weed 11

Perrlzo A Sons —
Peru Elec. Mfg. Company.... 5

Phillips, Eugene F II

Phillips Insulated Wire Co. . .11

Phoenix Glass Company —
Phosphor-Brome S. Co is

Plgnolet, L. M 10

Pittsburg A L. S. Iron Co.. ...19

Porter-Morse Company 19

Queen A Company 1

Bo Isinger, Hugo —
Reynolds I

i

R. 1. Totoph. A Elec Co —
Rockwood Mfg. Company.. .. I

Rocbllng'sSonsCo., J. A 22

Sago A Bra. F. B IS

st. Louis Elec Supply Oo, is

Sargent A Lundy —
Sawyer-Man Eloc Company..—
Sohurcman A Haydcn.... ...12

Shelby Electric Company.... I

Simplex Electrical Co., The.. 1

Simplex Lntoxioi

Smith A Homenway Oo W
Smith Co.. S. Morgan 12

Bpabi A Swingle 17

I Mfg. Company t

I ompany 16

hamborlaln —
Spraguo Electric Company ..11

Standard Construction Co. ...16

Standard TcL A Eloc C
Standard tnderg. Oablf

Stanley BlfC, ftlfg Company .. 9

Stanley tnstnuneni Oo -
1*

Sterling A Son. W, 19

Sec lV*c*J2:«.* <*.

Sterling Electric Company. .. 14

Sterling Varnish Co.. The 5

StilweU - Blerce A Smlth-

Valle Company ll

Stow Mfg. Company 19

Strombcrg-CarUon TcL Mfg.

Company 15

StTOV get Ant. To:. Exchange IS

Sturtevam Company, B, P.. ..22

Swans Metal Refining Co. ...is

Telephorv

Tenn. Lumber Company n
Thomas, Wilcox £ Dleu —
Torrey Cedar Company lt»

Turner Brass Works .

Union Switchboard Co 17

Valentino-Clark Co.. Tho....—

Varloy Duplex Magnet Co.. is

Vlnde\ Blectx '.ny. —
Vulcan ixed Fiber Company. .22

Wagner Blectr l

Wagner. Herbert A 10

Width'sSou A Company .. 12

Warren EL Mfg. OompaJ
Weather;
Western E :

Western EL Supply Company. ?

Manufacturing Company. . SO

Weston F

Willyoung. Klrct-

Worcester Company..

Yawman .t

Yurgae Signalphonc Y
'

Zcrbe Company



WESTERN ELECTRICIAN July 6, 1901

PARAGON
FAN MOTORS

\A/RI' R PRICI

CHICAGO EDISON COMPANY, 139 Adams Street, CHICAGO

The only Fan made with flat, square back.
adjustable self-oiling boxes, with Phosphor
Bronze Bearings. Most easily installed. Simply
lagged or bolted to opening. Sizes 14 to 96 in.

Catalogue and Discounts on Application.

Export quotations F. O. B„ N. Y. We manu-
facture Desk Fans, Counter and Floor Column
Fans, direct-connected for waterpower; Belted
Ceiling and Column Fans, Water Motors.

for all standard voltages of Direct Current, cor-
rect electrical and mechanical consi ruction.
Most efficient. Motor amply protected and con-
venient for inspection. Self-oiling boxes, car-
bon brushes and automatic feed rheostat with
automatic release. Motor may be detached and
utilized for other purposes.
Motor and Fan Frame shipped separately,

making installation simple and easy. Sizes, 30
inches, 36 inches, 42 inches and 48 inches.

SPECIALTY MFC. CO.,
400 and 402 South Meridian Street, INDIANAPOLIS, INDIANA, U. S. A.

MANHATTAN SERIES

A. C. Enclosed

Arc Lamp System.

ENCLOSED ARC LAMPS FOR ALL CIRCUITS.

MANHATTAN GENERAL CONSTRUCTION COMPANY,

NEWARK, ST. J.

SALES OFFICE : 120 BROADWAY, NEW YORK.

MW^tWm^mi SOLE AMERICAN AGENTS
AND

LICENSED MANUFACTURERS
FOR

BOUTON&CO. OF FRANCE.

DE DION "MOTORETTES 9 9

STANDARD
OF THE

WORLD.
"Motorettes" may be seen and tried

(

at CHICAGO OFFICE, 147 Michigan \
Avenue.

N. Y Q Typo •'Motorette.'

DE DION-BOUTON MOTORETTE CO.,
Church Lane and 37th St., Brooklyn, N. Y.

GOULD STORAGE BATTERIES.
ESPECIALLY ADAPTED FOB

STREET RAILWAY
POWER PLANTS.

als« CENTRAL STATIONS

and ELECTRIC VEHICLES.

Electric Elevators, Railroad Signal

Apparatus, Telegraphs, Telephones,

Electric Fire Alarms.

Send lor Description and Catalogue.

GOULD STORAGE BATTERY CO.,

NEW YORK OFFICE, 25 West 33d St.

work., depew, n. y. NEW YORK, N. Y..U.S. A.

Scheeffer Recording

Wattmeter.
ROUND PATTERN TYPE "£.' FOR ALTERNATING CURRENTS.

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO.
PEORIA, ILL., U. 8. A.
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MOLONEY

TRANSFORMERS
HAVE NO EQUAL.

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.
Two-year guarantee.

Moloney Electric Go.

ST. LOUIS, Mo.
FHANCIS GRANdER. New York.

.vli.slERN KLeCTRICAI. SUPPLY CO ,

St. Luuis. Mo.

.NORTHWEST ELECTRIC EMI. CO.,
Portland, Ore.

Lightning Arresters
GUARANTEED NOT TO BURN
OUT WITHIN ONE YEAR
OF DATE OF PURCHASE.

American VitriM Coniit Company,
MiNTJPA.CrLTREB8 OF

VITRIFIED SALT GLAZED
UNDERGROUND AND INTERIOR CONDUITS.

Contractors for Complete Installation

of Conduit Systems.

General Offices: 39 Cortlandt St.. N. Y.

Pole
Type,
Wood and Iron
Box.

Car
Type,
Wood and Iron
Box.

Station
Type,
On Marble,
Marbleized
Slate, Plain
Slate or Wood
Template.

For Light,

Power and

Railway

Circuits.

Direct and

Alternating

Currents.

In ordering

state voltage

and whether

direct or

alternating.

WRITE FOR PRICES AND INFORMATION.

SALES AGENTS

264-266-268-270 Fifth Avenue,

CHICAGO.
i i-i--.i -.'.-... TRA£(KA£>„

"PALMER Oj. OLSON

I. 2. 5. J. 7',. 10 H. P.

It is generally conceded

that for compactness, dur-

ability, highest efficiency,

simplicity, noiselessness.

detailed mechanical and
electrical perfection and
graceful design our motors

and dynamos have no

equal.

Catalogue and price-lists on application.

PALMER.
®. OLSON

MANUFACTURERS.

210 Centre Street.

NEW YORK.

CHANCE
IT

Next time you are In the market for Mains and
Branches. Specify "PERU" and see what you
get. We claim tbey are the best in the world. You
prove It, but be sure the goods are stamped
•PERU." The ** HfD BOOE'* tells

about them; free for the asking.

PERU ELECTRIC MFG. COMPANY, Peru, Ind.

GENERAL INCANDESCENT ARC LIGHT CO.,
Factory and Central Office*: 672-678 FIRST AVENUE, NEW YORK.

ta-.dc ^^ Mark.

Manufaotunrs of HIGH -GRADE ELECTRICAL SUPPLIES.
WHITt FOR ATTRACTIVE BULLETINS.

ranoh Offloes:
Ckkaro, P fall ida Ip fa la. Boitoo, Cleveland. Si. Lonlj, Mllwiokw, Da over. Si. Paul.

G. I. INCANDESCENT LAMPS.

STERLING EXTRA INSULATING VARNISH.
Sterling; Extra Black Flnlnhlna; TarnlRh,

Sterling Black Air Drying TarnUh,
Sterling Black Core Plate VarnHlu

THE STERLING VARNISH CO.,
Pittsburg, Pa., U.S. A.

THE STERLING VARNISH CO.,
95 Colmore Row, Birmingham. England.

ILECTRDLYSIS PRDOFCDNDU1T
(COMPOSED OF ASPHALT AND PAPER.)

Guarantees complete protection from electrolytic action. Makes

not only the best, but most inexpensive, subways. Best of insulators.

Indestructible. Water, gas and frost proof. ioo ĉ better service over

wires in them. No induction. 7-foot lengths, 3-inch and 3^-inch

bore. Weighs 2 lbs. to foot. Sizes made from i'j to 8 inches.

WE BUILD COMPLETE SUBWAYS.
ELECTROLYSIS PROOF CONDUIT MANUFACTURING CO.. 1 1 IB and 1116 Manhattan Building. CHICatJO.

o/V*r $? our specjft l r/£s- a

HCRC /r /x-jn/t/ty or//£/? week- J
And jrs i/rr/\£ jsr6/?y—

KtYsrojit- memem mvwmuf cA

1T5
STORY

I
|rvQt 1

L. itid 'l*e A

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK. N. Y.

Pacific Coast Agency: 33 New Montgomery St., SAN FRANCISCO, CAL.
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Diehl Enclosed Motors
EXCLUDE DUST, SMOKE, FUMES, ETC.—A VERY
IMPORTANT FEATURE FOR THIS CLASS OF WORK.

Compactness, Accessibility and Low Heat Limit Are Its Strong Points.

SEND FOR CATALOGUE DESCRIBING THIS MOTOR ATTACHED
TO DIFFERENT MAKES OF WHEELS AND BLOWERS.

DIEHL MANUFACTURING CO.,
Main Office and Works: ELIZABETHPORT, N. J.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, lae. Lamps.
Inc. El. Lt. Manipulator Co.

lliueiatori.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Ars Lamps.
Adams-Bagnall Electric Co.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Helios-Upton Co.
Manhattan Gen'l Const. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Aatomobiles.
DeDion-Bouton Motorette Co.
Lowell Model Co.

Babbitt Metal and
Solder.
Gr. Western Sm. andRefg-Co.
Swarts Metal Refining Co.

Batteries and Jars.
Central Electric Co.
Columbus Batt. A Spec. Co.

Edison Mfg. Co*
Edwards A Company.
Electric Appliance Co.
Gordon Battery Co.
Leclanche Battery Co., The
National Carbon Co.
Non-Polarizing Dry Batt. Co.

Ohio Electric Works.
Peru Elec. Mfg. Co
Western Electric Co.
Western Elec. Supply Co.

Battery Solution.
Spahr A Swingle.

Bells, Baasers, Cto.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Dressing*.
LeatAier Preserver Mfg. Corp.

Belting-.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blowers.
Bturtevant Co., B. F.

Boilers.
Chicago House Wrecking Co.

Whitehead Company, W. W.

Books, Hleetrioal.
Electrician Publishing Co.

Bridges and Buildings
flteel).
American Bridge Co.

Brashes.
Becker Bros.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Sage* Bro..F. B.
srn Electric Company.

Cables (See Insulated Wires.)

Cablss, EleotrlefSeelnsu-
latedWlres>Copper, Sheet
and Bar.
American Elec. Work*.
American Steel A Wire Co.

Central Electric Co.
General Electric Co.

• irl Electrical Iffe (

York Ids. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elect. Supply Co.

"c Company.
Carteas, Pol in aal
Plates.
Central Elect!
ObleafOl 1

Kleemc Appliance Co.

IgtT. H'3gO.
western Elect. Supply Co.

Ceitlsse.
Smith Co., 8-Morjan.

Chains.
Jeffrey Mfg. Co.

dwelt Breakers.
Cutter K>-C A Mrs. Co.

Wester " -mpany.

< oal and A«hc« Hand
line BTaebloery

<

J«Tf-t»7 Nig 0»
Colls and MernHi.
"Varley Duplex Ma:"

-r.pany.

Compound.
Dearborn Drug A Chem. Wks.
McLennan A Co., K.

Conduit and Conduits.
Amer. Vitrified Conduit Co.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction A Repairs.
Becker Bros.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westlnghouse Elec.A Mfg.Co.

Copper. **rrap. Bought.
Swarts Metal Refining Co.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Independent Tel. Supply Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
OkoniteCo.,The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
Electrical Engineer Inst.

Int. Correspond. Schools.
Cross-Arm Braces, Etc.
Anderson A Sons, W. H.

Cross-Arms, Pins and
Brackets.
Central Electric Co.
Central Mfg. Co
Independent Tel. Supply Co.
Indpls. Arm, Brack. A Pin Co.
Leavitt, R. H.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cat-Outs and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
D. A W. Fuse Co.
Electric Appliance Co.
Ft. Wavne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

irl Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westlnghouse El. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Co.
Central Electric Co.
Chicago nouse Wrecking Co.

- --Wheeler Company.
Ft, Wayne Elec. Wks., Inc.

Electric Co.
General Inc. Arc Light Co,
Gregory Electric Co.
Hobart Elec. Mfjr. Co.

-•Cabot Electric Co.
Model Co.

trlcal Mfg. Co.
Northern Elec, Mfg. Co.
Ohio Electric Works.
Palmer •'• 01 ton.

I

Schureman A Hayden.
Sr-rarne Electric Co.

trie Mfg. Co.
Startevant Co.. B. F.

Warrer, Elec. Mfg.Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Electric Healing .eppl.
Amer. Electrical Heater Co.

Electric Hallways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
westlnghouse El. A Mfg. Co.

Electric »igus.
Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Engineers.
Barron, A. M.
Chaillet, Adolphe A.
Illinois Maintenance Co.
Sargent A Lundy.
Wagner, Herbert A.

Electrical Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Ine. Arc Light Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
SageABro., F, B.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating Much'y,
Besly A Co., Chan. H.
Crocker- Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engines, Gas.
Modern Gas Engine Co.
Palmer Bros.
Parsell A Weed.

Engines, Steam.
Bail Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Exh'st Steam Apparat'i.
American District Steam Co.
Fan Outfits.
Central Electric Co.
Crocker-Wheeler Company.
Dlehl Mfg. Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Holtzer-Cabot Electric Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Specialty Mfg. Company.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
BarnettCo.,G. AH.

Fire Extinguishers.
Monarch Fire Appliance Co.

Fliihlii-i's.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co^, B. F.

Fases and Fuse "Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
I). A W. Fuse Co.
Electric Appliance Co.
Wester* Elect. Supply Co.
Western Electric Company.

Gears.
Besly A Co., Chas. H.

General HIec. Supplies.
Blmell Company, The F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
St. Loult Elec. Supply Co.
Western Electric Co.
Western El^et. Supply Co.

<;in«H Wool.
OI&M Wool ''

I

Globes and Eleetrleal
Glassware.
fi.ry.r, 1 Glass Co.
Western Elsct. Busply Co.

Graphite Specialties.
Besly A Co., Ch&s. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F-

Holders, Inc. Lamp.
Crescent Mfg. Co.
Incandescent Electric Light
Manipulator Co.

Igniters.
Columbus Batt. A Spec. Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Institutes.
Worcester Polytechnic Inst.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, 3. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg, Co.
Mogadore Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Independent Tel. Supply Co.
Indiana Rub. A. InB.Wlre Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
D. A W. Fuse Company.
General Inc. Arc Light Co.

Lamps, Incandescent.
Central Electric Co.
Chicago Edison Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Lamps, Inc., Adjusters.
Crescent Manufacturing Co.
Inc. El. Lt. Manipulator Co.

Lamps, Incandescent —
Kcplncers A Cleuners.
Inc. El. Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fuse Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wavne Elec. Wks., Inc.

General Electric Co.
Westlnghouse EI. A Mfg. Co.

Linemen's Cllssbers.
Anderson A Sons, W. II.

Klein A Bon, Mathlas.
Smith A Hemenway Co,

Magnet "Wires.
(Bee Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wkp., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Elee.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghquse El. A Mfg.Co.

Motors— See Dynamos and
Motors.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Platinum Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.
Swarts Metal Refining Co.

Poles and Ties.
Benham, George W.
Berthold & Jennings.
Coolldge Fuel A Supply Co.
Fowler, John H.
Hopkins A Co., A. P.
Huebel A Co., C. J.

Lindsley Bros. Co.
Malt by Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Weatherproof Sect. Pole Co.
Worcester Co., C. H.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Mogadore Insulator Co.
Peru Elec. Mfg. Co.

Power Transmission
Machinery-.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
S tilwell-Bierce Smith-Valle.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Bierce Smith-Vaile.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.andReflnlngCo.
Swarts Metal Refining Co.

Reflectors.
Amer. Reflector A Ltg. Co.

Re-Winding—Repairs.
Becker Bros.
Chicago Edison Co.
Gregory Electric Co.
Schurenian A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. B.
Westlnehouse El. A Mfg. Co.

Second-Hand Hach'y.
Chicago House Wrecking Co.
Gregory Electric Co,
Schureman A Hayden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Amer. Reflector A Ltg. Co.
Pacific Electric Co.

Speaking Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Uo.
Western Electric Co.
Western Kloc. Supply Co.

Speed Indicators.
Besly A Co., Chas. H.
Queen A Co.
Weston Electrical Inst. Co.

•prlngs.
American Steol A Wire Co.

Aiph.-.hctloni Xrxclojic o* AUvertl»ement« See Page

Barnes Co., The Wallace.
Manrosa, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
American Battery Co.
Columbus Batt. A Spec. Co.
Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

Structural Iron Work.
American Bridge Co.

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonlte Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch.
beards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Blssell Company, The F.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co.
Chicago Telephone Sup. Co.
Columbia Telephone Mfg. Co.
Ericsson Telephone Co.
Farr Tel. A Cons. Supply Co.
Holtzer-Cabot Electric Co.
Independent Tel. Const. Co.
Independent Tel. Supply Co.
Kansas City Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El, Mfg. Co.
Kusel Tel. A El. Mfg.Co., I). A.
Mason Telep. Pay Station Co.
Missouri Electrical Mfg. Co.
Moon Mfg. Co., The.
National Tel. Equlpm. Co.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
StrowgerAut.Tel. Exchange.
Telephone Co. of Amer., The.
Thomas, Wilcox A Dletz.
Union Switchboard Co.
Western Electric Co.
Western Elec. Supply Co.
Yurgae Signalphone Mfg. Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons, W, H.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith & Hemenway Co,

Torches.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
Vlndex Electric Company.
Wagner Electric MTg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co

Trucks. Electric Car.
General Electric Co.
Westlnghouse El. A Mfg. Co

Turbine Water Wheels.
LefTel A Co., Jas.
Smith Co., S. Morgan.
Stllwoll-Blerce Smlth-Valle.

Varnishes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Flbro Co.

Wire, Bare.
American Steel A Wire Co.
Be»ly A Co., Chan. H.
Central Electric Co.
Eloctrlc Appl lance Co.
Independent Tel. Supply Co
Okonlto Co., The
Phillips Insulated Wire Co.
Roebling'fi Rons Co., J. A.
Standard Underground C. Cs
Wontern Electric Co.
Western Electrical Sup, Co.

X-Rar Outfits.
Oueun A Co.
Wlllyouflg, Elmer G.

3.
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THE GENERAL ELECTRIC COMPANY
MAJVUPACTUREKS

THOMSON RECORDING WATTMETERS.

For all Classes of Service

and of all Capacities

FROM 3 AMPERES TO 30,000 AMPERES.

GENERAL ELECTRIC COMPANY, Schenectady, N. Y.

Chicago Office. Monadnock Building. Sales Offices in All Large Cities.
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CEILINGm DESK FAN MOTORS

Direct-Current 1901 Model
Embodies all the Latest Improvements.

Self-Adjusting Carbon Brushes.

Three Speeds.

PERFECT.Mechanically
and Electrically

Type A- 1 Adjustable. Type A-3 Bracket Fan, Universal Swivel
Joint, can be turned any direction.

That are "UP TO DATE"

Any Quantity,

Size or Voltage,

Shipped

Promptly from

St. Louis

Stock.

Type H-2 Ceiling Fan. Type K Ceiling Midget Fan.

WESTERN ELECTRICAL SUPPLY CO
New York Office:

SINGER BUILDING. St. Louis, U. S. A
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LABORATORY DEPARTMENT.
Commercial practieul laboratories all kindx of work on imiii nl'iul uring mining and bu«inn« cainaiwf- with straight

laboratory a<l\ i< < 11ml bnslnets jndgmont.
It in well to know what yon are doing and alxo have a full explanation of the analj -i».

DEARBORN DRUG & CHEMICAL WORKS,
27, 2S, 29, 30, 31, 32, 33 AND 34 RIALTO BLDO., CHICAGO, I I— I—

,

WM. H. EDGAR, President. Telephone, Harrison I 368 and 1373.

.
1 t . , -. . -. . a

THERE: NA/IL.L. BE

A HOT TIME
IN EVERY OLD TOWN THIS SUMMER.

Keep Cool »H.-C. Fan Motors.
Made for Alternating or Direct Currents, all voltages.

HOLTZER-CABOT ELECTRIC CO.,
Send for 1901 Catalogue and Prices. 397 Dearbom St,, CHICAGO. Factory. Brookline. Mass.

A NEW TORCH FOR LINEMEN.
ONE CUSTOMER WRITES:

"We have used this torch to displace the common gasoline torches for all kinds of line work.
"The old style torch was never satisfactory for line work, and especially if there was any wind

blowing, but with this torch we find that we can handle No. 6 and No. 4 wire out of doors very nicely,

and in some cases much more convenient than with a slush pot and furnace; the wind seems to have
but very little effect upon it.

"I am very sure that it is only necessary to get this torch introduced to make it a fast seller,

especially to any that will appreciate a torch that will work when they want it to."

THE TURNER MOGUL GASOLINE TORCH.
MAX! l\4t'TUREI> BY I'KU'F. Xl.OO SKI.

%. The Turner Brass Works,
ISO Kinssie Street, CHICAGO,

Alternating or Direct Current

Generators - Motors.
Factory and Shop Equipments, Mining, Railway and
Lighting Work.

Power Plants for Long Distance Transmission.

Stanley Electric flfg. Co.,

Pittsfield, riass.

Catalogues and Circulars on request. Correspondence solicited from manufac-
turers, machine tool makers, mine operators, railways, etc.

TRANSFORMERS, INSTRUMENTS, SWITCHBOARDS.

Northern Electrical fifg. Co.,

fladison, Wis.
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MODELS OF SIMPLICITY
Are A-B Arc Lamps in both

Mechanical Construction and
Electrical Design. For all cir-

cuits they are now recognized

as the World's Standard arc

lamps.

SEND TRIAL ORDER.

ELECTRIC APPLIANCE COMPANY,
Electrical Supplies, CHICAGO.

DEWAR BULBS FOR LIQUID AIR

Are now supplied with special silvered coat-

ing preventing Heat Radiation. Liquid Air

has been kept 29 days in such a bulb. Made

in all sizes up to 10 inches.

EDISON DECORATIVE AND MINIATURE
LAMP DEPARTMENT,

(General Electric Co.) Harrison, N. J.

INDIA

We import directly from India and handle the output of

the best mines. A large stock constantly on hand enables

us to make prompt shipments. ALL OTHER QUALITIES.
Prices low.

EUGENE MUNSELL & COMPANY,
NEW YORK AND CHICACO.

ENGINEERING.HERBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,

saVOLT'AMMETERS,
POCKET SIZE.

cr"3 For Testing Batteries and Battery
SiKi Circuits, Locating Faults, Grounds,

JF?Jt etc.S\^i RELIABLE. ACCURATE.
.,- Send for Circular.ITT L. M.PICNOLET.

78-80 Cortlandt St., NEW YORK, N. Y-

A NOVELTY I

Universal Cord

Spools
Offer so many advantages that

everybody wants them.
They are Cheap. Strong

and Ornamental.
Finishedin Cherry,Green,
Mahogany, BlacK Enamel
and \atural Wood.
Patented and manufactured by
bE

CRESCENT MFG. CO.,
52 W. Jackson Blvd., Chicago, III.

Eastern Depot:
Western Electric Co., N. Y.

YOU :VE>E}r> IT!
Gale's Commutator
Compound.
The Only Article That Will Prevent Sparking.

Will keep the Commutator In good condition »• prevent suiting. Absolutely will not gum the brushes.

50c. per stick. 8S.OO per dozen. Send SOc. for trial stick.

FOR SALE BY ALL SUPPLY HOUSES OR

KIIaI Eillllll AA Sole Manufacturers;
11 MCLENNAN « bUig SO», lOO Washington Street, - CHICAGO.

IM M
AMERICAN ELECTRICAL HEATER CO.

Write for catalogue.

Manufacturers Electric Heating Appliances,

193-197 River St. DETROIT MICH

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL, OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

UTIOA, IMBENA.

CL

m

AA mJL

(ynJjjXt

McRov Clay Works.
Brazil. Ind.

302 Broadway, New York.

1030 Monii'lnock Blk., Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Lalght Street, New York.

AUTOMATIC

CLOCK

SWITCHES.
We make ttiem to turn on or to

turn oil' show window or display

llglits after tlie store Is closed.

Prices same for " on " or "off."

IB Amp., 26 Lights. Slandard. 220
V., 0. P., $4.60; T. P., $6.60.

26 Amp . 60 Lights. Slandard. 220

V., 0. P., $6 00: r.P.,$6.60.

60«mp..l00 Ighls, Slandard, 220

V., D. P . S6 00; T. P., $8 00.

76 Amp., 160 tights. Slandard, 220

V , D. P.. $8 00; T. P . $10.00.

Porloclly Rollab'e

Sent on 10 Days' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.
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FRANK N. PHILLPIt., PncniDrNT,

C, H. WAGENBIIL, TwtASJUi

IUGCNE T. PHILLIPS
QCNCHAL M»N»Oin.

Bi HOWIMND PHILLIP!, VlCC-PHIS.
«. R. DIMIHCTON.Jn., «CC.

AMERICAN ELECTRICAL WORKS,
PIMM ll»l.\< !:. H. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yoiik Stoke. W. .T. Watson, 20 Cortlondl St.

(JuicAcio STonE. F. R Donolioe, 82 Lake St.

Montkeai. Branch, F.iiKenc F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPSOALE, R I.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market.

Write for PrlceB.

Manufactured by

THE HEATH ELECTRIC CO.,

DETBOIT, MICH.

A. M. BARRON,
Investigations and Reports tor Financial Insti-

tutions and Municipalities on Waterworks.

Electric Light. Gas, Street Railway and Telephone

Plants.

ROOM 220 FIRST NATIONAL BANK BUILDING,

DEARBORN AND MONROE STS.

Telephone. Central 128. CHICAGO, ILL.

Six Yean with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 86 Broadway, • NEW YORK CITY.

Patent Cause*. Patent Soliciting.

£HAILLET, ADOLPHE A.

Consulting Electrical Eogineer.

Plans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

The Franklin Model Gas Engine.
K-HORSE POWER. 450 REVOLUTIONS.

We furnish complete sets of Castings, Materials and Blue

Prints for either horizontal or vertical types.

SEND FOR ENGINE CATALOGUE NO. 16.

PARSELL & WEED,
120-131 West 31st Street, New York Cltjr

REFLECTORS!
SILVF.K-P1.ATKD
111 IlltO It

SEFI/KCTORe)
FOR
INCANDESCENT
CLUSTERS.

Made In many sizes and styles. Trimmed
with prisms If desired.

We also manufacture

Silver and Opal Olaaa Inverted Double Cone
Rellectora, Chandeliers and Sun Burners

For lighting and venti-

lating
Churches,
Theatres.
Halls and
Public Buildings.

Street and Ornamental
Sign Lamps of Every
Kind for Oil, Gas or
Gasoline. Border
Lights, Bunch Lights.

Foot Lights and Gas
Stands for Theatres.

SEND FOR CATALOG.

AMERICAN REFLECTOR & LIGHTING COMPANY,
271-273 FRANKLIN STREET, CHICAGO, ILL, U. 8. A.

NATIONAL CODE STANDARD

'0. K." Weatherproof Wire.

Slow-Bnrning Weatherproof

'0 and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,

Office and Factory: PAWTUCKET, R. I.

VICTOR TURBINES
OPERATING DYNAMOS.

That there are more Victor Turbine, in .rue .applying power for electric

generators than any other is due to the many points of

superiority possessed by this Turbine.

FEATURES WORTH REMEMBERING:

High Speed, Close Regulation,
Great Capacity, High Efficiency,

Perfect Cylinder Gate, Steady notion.

We Also Have a Full Line of Modem Patterns for Gears and

Power Transmission Machinery.

WRITE FOB CATALOGUE.

The Stilwell - Bierce & Smith- Yaile Co.,

257 Lehman Street, DAYTON, OHIO.

TERMINALS
THIS IS A CUT OF Till

MOON FUSE TERMINAL HEAD
Showing the Outer Casing Closed.

NEVER KNOWN TO FAIL
OR LOSE A WIRE.

Simpli6es testing and transposing of lines. It

occupies bat a small space. The only cost of

maintenance is fuse wire.

WRITE FOR NEW DESCRIPTIVE MATTER.

THE MOON MFG. CO.,
45-47-49 S. Canal St., CHICAGO.

LUNDELL
OTORS

Have always had a higher effi-

ciency andgreatet durability than
any other motor by reason of

superior design and const ruction.

They are adapted to all classes of machine driving and ar.. made
in sizes from ^ H. P. to 1,000 II. V Send riptive

bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 627-631 WEST 34lh ST . NEW VORK.

BRANCH OFFICES: CHICAGO. BOSTON. ST. LOUIS.
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WANTED.
Position as superintendent of electric

light or power plant, could also take

charge of waterworks or general steam
heating plant. Have bad charge of elec-

tric light and power plants, also steam
heating and waterworks plants for the

past twelve years. Am familiar with
direct and alternating current systems, also

motors, high speed and Corliss engines.

Can do -all construction work, installing

plants complete. At present am superin-

tendent of electric light and waterworks
plant. , Can furnish first-class references.

Correspondence solicited. Address
"SUPERINTENDENT," care Western
Electrician, 510 Marquette Bldg., Chicago.

WANTED.
Three 100-light second-hand Brush arc

machines and two second-hand large high-
frequency alternators. Address "JJ. G. C," care
Western Electrician, 510 Marquette Building,
Chicago.

WANTED.
Man for general repairs in car barn, one who

understands repairs of motors, trucks, arc
lamps, etc. Also a good lineman familiar with
transformers and arc lamps wanted. Address
"GOOD EQUIPMENT," care Western Elec-
trician, 510 Marquette Bldg., Chicago.

POSITION WANTED.
Young man wants position with Telephone

Companv with opportunity for advancement.
Willing "to work for low wages to start. Tech-
nical education, good references. Address, E.

L. care Western Electrician 510 Marquette
Building, Chicago.

POSITION WANTED.
As manager, superintendent or foreman in

any electrical or mechanical industry. Good
references; have built and operated plants and
can adapt myself to any circumstances. Many
years' experience in construction of plants.

Willing to invest small amount. Address BOX
77, care Western Electrician, 510 Marquette
Bldg., Chicago.

WANTED.
Young man with four years' experience in

small electric light and steam plant wants
position as oiler and dynamo tender in some
large plant where there is chance of advance-
ment. Am student in electrical engineering in
National Correspondence Institute,"Washlngton,
D. C. Good education; strictly temperate; best

of references: will go anywhere. Address
•OILER," care Western Electrician, 510 Mar-
quette Bldg., Chicago.

FOR SALE OR TRADE.
Electric lisht plant in town of 3,000 inhabit-

ants, county site. Have city contract for

streets; business growing and splendid oppor-
tunity for someone; have compact steam plant,

one arc machine and 35 K. W. alternating
machine. Price, S9.000. Address "BUSINESS,"
care Western Electrician, 510 Marquette Build-
ing, Chicago.

FOR SALE.
Telephone plant in good shape, in a good

town and one of the test telephone fields in the
state. Address "TELEPHONE EXCHANGE,"
care Western Electrician, 510 Marquette Build-

cago.

FOR SALE.
Alternating system with 550 lights and city

contract for pumping water. In good running
order. Is owned by bank and must be sold at
once. For perti'ular& address

N. II. CROWELL, Sioux fiapids, Iowa.

FOR SALE.
<)-r.rmd r iierproof
'o. 6, 14 cents per po

G. MATHES SONS COMPAN

Second-hand insulated weatherproof copper
wire. So. 6, 14 cents per pound; No. 10. 15

er pound.

IT. 1_0*-IIS„

FOR SALE.
Lot 11

Old material j.tirct.

S. .1.

"STORAGE

ARE THE SECT, twd Isr «.icrlHI». Circular.

Absolutely Non-Infringing.
Protection Cuaranteed.

AMERICAN BATTERY CO.,
nrt ,u*. 171 ». Clinton St., Chicago, III,

TREASURY DEPARTMENT, Office, Supervis-
ing Architect, Washington, D. C, June 19,1901.
Sealed proposals will be received at this office
until 2 o'clock P. M. on the 19th day of July,
1901, and then opened, for the installation of
an electric freight elevator, including all labor,
materials, etc., for the U. S. Mint Building at
New Orleans, La., in accordance with the
specification, copies of which may be obtained
at this office or at the office of the Custodian at
New Orleans. La., at the discretion of the
Supervising Architect. JAMES KNOX TAYLOR,
Supervising Architect.

FOR SALE.
Electric Power Plant.
This plant was installed by the General

Electric Company through the Union Iron

Works, San Francisco, and was operated but

a lew months. The machinery is guaranteed

in first-class condition, as good as new.

Will name prices f. o. b. Townsend. Mon-

tana, or delivered.

One 3-phase alternaling-current generator,

500 K. W., 60 cycle with 24 poles, type
A. P.; volts full load 2,400, A. M. P. 120,

revolutions 300, with rheostat.

One electric genera'or or exciter, 12J
K. W. multiple direct current exciter,
type M. P., class 4-12.5-12.75, volts 125,

with rheostat.

One marble generator switchboard panel,

30"x90"x2", containing one general field

rheostat, one exciter field rheostat, one
station transformer, one potential indi-

cator, one current indicator, one pilot

lamp, one ground detector with plug
and receptacle, three type L lightning
arresters, six feeder fuse blocks, one
double pole exciter switch, two single
pole switch brake 2,000 volt switches,
iron angle frame.

100,000 feet, more or less. No. 2 B. & S.

copper wire on reels.

One large lot of electrical fixtures and
fittings.

Two Pelton Water Wheels. 350 H. P. each.

The generator is direct connected with
two Pelton water wheels, 750 H. P. If

to be steam driven, will furnish new out-
board bearing, shaft and flexible coup-
ling under plans of General Electric
Company.

For full information and prices, apply to

CHA5. E. BILLIN & COMPANY,
1545 Marquette Building, - - CHICAGO.

(No reasonable offer refused.)

One Armington ,fc Sims Engine, 14 in diameter,
13 in. stroke, with pulleys 66 in. diameter
by 1514 in. face.

One Deane Independent Condenser, 12 in. x 16
Xl8, 300 H. P.

One piece hVt in- shafting, 18 ft. 6 in. long,
with companion flanges one end.

Three floor hangers, with self oil boxes, for 5%
in. shaft, 39 in. drop and adjustable all
round.

Three granite capstones for hangers.
Two friction clutch pulleys, 66 in. dia. by 18H

in. face, 36 in. friction with wheel, collar,
toggles and shoes complete.

One clamp iron pulley, 66 in dia., 10y& face to
clamp on 8 l/2 in. quill.

One bracket quill for floor banger mentioned
above.

One clamp iron pulley, 44 in. dia., 8^£ in. face
for 5H In. shaft.

One clamp iron pulley, 44 in. dia., by2 in. face
for 5yz in. shaft.

One clamp iron pulley, 44 in. dia., 5W in. face.

8Ys In. bore.
One A 12 T. H. alternating current generator,

125 cycles — 1000 volts— 60 amperes.
Wooden base in operative condition.

All the above goods are for immediate delivery
and f. o. b. cars Newton or Watertown, Mass.

For delivery about September 1 6th we have

:

One A 120 T. H. alternating current generator.
125 cycles — 1000 volts — 100 amperes
compound wound with Iron base.

One A 12 T. JI. alternating curreut generator.
125 cycles— 1000 volts— 60 amperes with
wooden base.

One 60 K. W. Stanley Transformer step up.
125 cycles, 1000 volts to 2000 volts.

Seven Station switchboard 0. E. transformers,
125 cvcles. 350 watts. 1040 to 52-104 voltB.

One 5 K. W. Exciter T. II. 110 volts.

ELECTRICAL DEPARTMENT,
NEWTON & WATERTOWN GAS LIGHT CO.

NEWTON, MASS.

ELECTRIC co.
-54-62 5.CLINTON 5T CHICAGO

One 80-k. w. General Electric alternator.
One 00-k, u.
One 7r,-k. v.. " "
TwoI20-k. w. •• " "

Or..: 80-k o.iie
One -1',-k. w.

-k. w. "
'iii- eo-k. w " 60 cycle.
One 75-k. w. " 00 •'

One 120-k. w. "

One 240-k.w. " "183 "

rOUI Monthly Bargain Sncct. with net
on mocbltie. In stock at our works. All

appflistiM folly guaranteed,

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests In the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem. '

plating the improvement of powers, will find it to their interest to confei
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIREMENTS
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

PROPOSALS FOR

ARCUGHTCARBONS.
Chicago, June 29, 1901,

Sealed proposals will be received by the

West Chicago Park Commissioners, at

their office in Union Park, until 4 o'clock

p. m. of Tuesday, July 23, 1901, for fur-

nishing and delivering 300,000, more or

less, arc light carbons, according to speci-

fications on file in the office of the En-
gineer of said Park Commissioners in

Union Park.
Proposals must be made out on blank

forms to be obtained at said office, be ad-
dressed to "West Chicago Park Commis-
sioners," indorsed "Carbons," and must
be accompanied with ten per cent, of the
total amount of bid, either in currency or

a certified check drawn on a responsible
bank doing business in the city of Chicago,
and made payable to the West Chicago
Park Commissioners.
The contractor to whom this work may

be awarded will be required to furnish a
bond in a sum equal to one-half of the

amount of contract, with sureties accepta-
ble to said Park Commissioners.
No proposal will be considered unless

the party submitting it shall furnish evi-

dence satisfactory to the West Chicago
Park Commissioners of his or their ability,

and that he or they have the necessary
facilities, together with sufficient pecun-
iary resources, to fulfill the conditions of

the contract.

The West Chicago Park Commissioners
reserve the right to reject any or all bids.

F. A. BANGS, President.

Attest:

ERNEST G. SCHUBERT,
Secretary.

IONS
:unoi

Engineers of standing and acquaintance in
Europe wish to arrange for handling several
good inventions abroad. We want such as are
adapted for the organization of companies, etc.
Liberal propositions made.
ZERBE CO., Engineers, 11 Broadway, New York.

*^ MANROSS" ^
HAIR SPRINGS

FOR ELECTRIC
INDICATING /IfSJD RECORDINC

S STEAM GAUGES, ETC.

Largest Manufacturers of

Hair Springs in the United States.

Non-Magnetic Hair Springs of Phos-
phor lironze and other non-magnetic
metals. Hair springs of any de-
scription manufactured to order.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chlcato.

EDISON
BATTERY FAN OUTFITS

...WITH.

EDISON LALANDE CELLS
Are tne only efficient battery fan outfits on tho

market. Invaluable for the sick room.

Write for Catalcru

EDISON MFG. CO.,
FACTORY, ORANGE, NEW JERSEY. U.S.A.

New York Office: 135 Fifth Avenue
Chicago Office: 144 Wabash Avenue.
Foreign Department, 1& Cedar Street, New York.
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WANTED — FOR OASM
500,000 lbs. of Bare Copper Trolley Wire.

250,000 lbs. of Ordinary Bare Copper

Wire (Scrap).

250,000 lbs. of Insulated Copper Wire.

125,000 lbs. of Heavy Red Brass fScrap).

125,000 lbs. of Heavy Yellow Brass

(Scrap).

125,000 lbs. of Light Sheet Brass.

5,000 lbs. of Platinum, at $l4.oo per

troy oz.

Any of the above bought in

large or small quantities.

We supply the electrical trade with our high-grade

Babbitt rietal. Solder and Cotton Waste.

Give us a trial order and you will find «e will

save you money.

CHICACO'S LEADINC METAL HOUSE. ESTABLISHED: I 885.

SWARTS METAL REFIN1NB COMPANY
!

REFERENCES:

OFFICE AND WORKS,

20 & 22 N. DesPlaines Street,
DunsAgency CHICAGO, ILL.
Bradstreet's Agency.

TRADE MARK

RINGER MAGNETS.SWITCHBOARD

MAGNETS AND SOLENOIDS

of all kinds, any size and resistance.

INDUCTION COILS.
made any length, si/.r 11ml rcHislnnfe w it li el ( lie r Ordin-

ary or Duplex Winding.

WRITE FOR PRICES AND CIRCULARS.

VARLEY DUPLEX MAGNET CO.,
Fisher Building, CHICAGO, PHILLIPSDALE, R.

The Search

for Work
Tbls iB nu age of special-
ists. The man who can
do something better
than anyone else is al-

ways sure pf remunera-
tive employment. He
doesn't search for work;
employers search for
him. We teach the
theory of engineering
and the trades to men
and women already at
work. We qualify young
people to support them-
selves wblfe learning.
Write for free circular

Salaried Positions

for Learners

t'hrml

inlral. Steam. F.lwlrlra),

_...Jne; Shop and loondry

Jlrthanleal Driwlnfrl Ar*hll<*lurn Ar*M-
1 Drawing t Plumbing-. Heating and Wnilla-

Sheet J!M*I Hortl Tclrptaon} 1 Trlreraphj ;

l-._. nn.n.nl.l II, tk-n. tOrna
nrl.il ii ark l if irpnoij '"I'V'II
trnammlal Dcslgni L*llcrin«i Bftck-

lOgnphyt T>«fbln«i Kn*lUh Itranthi-ai

iromoll'c Running (for engineer" nn>l tintnen

ily)- riiriroihrrupcutlr* (for physician* and
mwonlV). When writing state outtject 111

blob intiTi'fltod.

International Correspondence Schools.

Box 1002, Scranton, Pa.
K.lablUhrd 1*01. («plul«i,&on,m-o

The Standard Open Circuit Batteries

of the World.

SEND FOR CIRCfLAR AND PRICES

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St.. N. Y.

New Dynamo Tenders' Handbook.
By F. B. BADT.

J26 Pages-, mo Illustrations. Flexible Cloth Binding. Size of Type Page

5 1-3x3 Inches. Price $1.00.

This is. as the name indicates, a NEW BOOK, much more complete thai) the

old one, with all the information, instructions ami rules which an

practical men, as Dynamo Tenders, Linemen, Stationary '

andoperators of all kinds of Electric Plants. It is the only book of the kmc

published in the English language. 9,000 copies of the old Dynamo lenders

Band B .. told, and over 10,000 of the new.

Electrician Publishing Co..
510 Marquette Building, CHICAGO.



14 WESTERN ELECTRICIAN July 6, 1901

Sterling Electric Co,

MANUFACTURERS OF

Complete Exchange Equipment

CONSISTING OF

SWITCHBOARDS

GABLE TERMINALS

TELEPHONES

PROTECTIVE DEVICES

LINE FUSES

RENEWABLE FUSES

FOR EXCHANCES OF ALL DESCRIPTION
AND SIZES.

FACTORY AND OFFICES: LAFAYETTE, INDIANA.

Branch: I 260 Monadnock, CHICAGO, ILL.

Yon cannot operate this ma-
chine with a penny on a string

or by working wires through
slots.

TRY THE OTHERS.
We have machines for all

kinds of se r

v

ice.

Sent on 30 days' trial.

THE AMERICAN TOLL

TELEPHONE GO.,

50 Sheriff St., Cleveland, 0.

A Nickel

A Day
is the nominal price at which
you can secure the benefit of a

TELEPHONE
which inclu service with 35,000 subscribers in the

city and vicinity. Injcoinjc calls are free.

all small shopkeepers can afford to

t in at the low rates now in force.

Inquire Contract Department for full particulars.

Chicago Telephone Co., 203 Washington St.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W., WASHIN6T0N, D. G.

NATIONAL APPARATUS
Metallic Circuit Multiple

Switchboards.
Positive Double Supervisory Signals. Central Energy.

Simple and mechanically Perfect.
All Circuits Perfectly Balanced Electrically.

Cost of Operation and Maintenance Reduced to a
Minimum.

The Method of Operating that we have adopted has been
determined upon, by long years of experience and

practical operation by the very best telephone
engineers, to be unexcelled.

Sond Us Your- Speolfloatlona.

National Telephone Equipment Co.,
330-332 Lafayette Avenue, Detroit, Mich.

rv. KELLOGG

TELEPHONES
AND

SWITCHBOARDS.

You are cordially invited to

visit the Kellogg Pavilion in

Section R, Electricity Blrig., at

the Pan-American Exposition, at

Buffalo.

TYPE 8WITCHBOABD,
itmiiiv Restoring Drops.

Factory and General Offices:

229 SO. GREEN ST., CHICAGO.
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INSIDE

OUTSIDE,
LONC DISTANCE,

LOCAL or

INTERCOMMUNICATING.

No. 3.

Intercommunicating Central
Energy Wall 'Phone.

CENTRAL
ENERGY
SYSTEMS

FOR ALL PURPOSES.

Send for Catalogue and
Prices.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

C/>

es

No.9B.
Fire, Police and Burglar Alarm.YURGA

SICNALPHONE MFC. CO.,
MILWAUKEE, WIS.j U. S. A.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES Is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
CEN

Triephone.
RCY

36-50 W. Jackson Boulevard, CHICAGO. U. S. A.

HERE YOU ARE.
OUR NEW

m
en

ST. LOUIS

IDEAL
\ HIGH-GRADE AND

I P-TO-D V L'E

TELEPHONE.
WRITE OS ABOUT 1 P.

We tire also Manufacturers of
, 1 elophono In-

struments mni Fobbors
in aliSuppllos.

GIVE US A TRIAL.

ST. LOUIS ELECTRICAL

SUPPLY CO.,

911 Market St., ST. LOUIS. MO.

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., TCI IICP Pfl

CHICACO, U. S. A. I tL. IflrU. UU.

EXCHANGE OWNERS!

:-:-:-: c

Why not increase your incomes

by installing the

SIMPLEX
INTERIOR

Telephone Co/s

Apparatus in connection with

your exchange subscribers' lines? / t^O^k.'

THERE'S MONEY IN IT.

431 Main St., Cincinnati, Ohio, U.S.A.

E3EC UP TO DATE
And install In >our town or ci(> an

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
Rookery, G h!c»go.



tfl WfiSTfifttf fiLfiCffttCfAM
^-.-^--^.^^-^.-x-^ct ^a^v^g^^j rntf^eM^v

July 6, tpoi

Pole Houses, Double

Enclosure,
Absolutely dry, all doors close against

shoulders, with supporting straps, painted

three coats lead, 50 pairs, $7.00; 75 pairs,

$7.50; 100 pairs, $8.00.

Iron Pole Seats, light, strong,

convenient, safe, cheap. Cost $4.00 each.

If a man fell from a seat like that, could

he reasonably sue you?

% to 3 amperes, one set free with dis-

tributing panels. Extras, $1.00 per C.

$9.00 per M.

Cable Distributing

Boards,
Combining screw contacts with washers,

iuse connections and lightning arresters

and ground strips. Price, 10c. per con-

ductor, including fuses.

I I

si

i \ si S=3
m ..» c _- 3*-* 1MB
e : 3 z
- £ 2 a

b s -a

KEp g£TJ

View

of Two

Panels,

Capacity

Fifty Pairs

or One

Hundred

Conductors,

'

.

Dimensions ol Panel Boards:

25 Conductors, 4^ inches by 12 inches.

50 4% " " 1\</i "

75 4?» " " 3'

iod 4>4 '• " 40^ "

Serj'J ' .<: on

CROSS CONNECTING BOARDS.

100 conductors, 9^ inches by 38^ inches.

THE F. BISSELL CO,,
TOLEDO, OHIO,

Uiken ol

Telephone Specialties.

Independent Telephone Supply Go,
Construction Material and General Supplies.

21 So. Canal St., CHICAGO, ILL.

ANNOUNOKMCNT.
We are prepared to furnish you an estimate, with plans and specifications. for any size telephone

plant. We are agents for the Kellogg Switchboard & Supply Co. Write us for information.

The Independent Telephone Construction Co., 334 Dearborn Street, CHICAGO.

K0K0M0 TELEPHONES
AAfill Satisfy YOU.

NOTHING IN FRONT OF THEM.

Write ns for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

&• KOKOMO, IND.

The Electrician Publishing Co., 510 Marquette Bldg.,

Chicago. Headquarters for all latest Electrical Books.

Write for Catalogue.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

VS/w Ars Prepared to Furnish Best Quel ity

FINE MAGNET
ANNUNCIATOR

JUMPERWIRE ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products In stock.

CHICAGO FUSE WIRE & MFG. CO.

Fuse Wire, Fn«o Links,
Telephone r «,

Fuse Blocks.
Exhibit, Sec. "S," Electricity Bldg.. Buffalo.

CHICAGO FUSE WIRE & MFG. CO.,
358 DEARBORN STREET CHICAGO.
853 BROADWAY, NEW YORK.

HIGH-GRADE

SERIES 'PHONE.

One or the strongest Series 'Phones on
the market, equipped as follows: Double
"battery box and backboard of highly
finished oak or walnut.4 bar, fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOB CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET. CHICAGO.

Success
Comes only to those telephone exchangeswhlch use the
BEST material. If you use our goods Buccess is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
filled with care. Large stooks always on hand.
Telephones, every style and grade. Long and short

backboards. Elegant finish and design. Prices that
will suit. Hard rubber receivers. Oak or walnut wood-
work. New ideas In magneto bells. Each instrument
guaranteed.

All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.
Electricians' tools. Lightning arresters, carbon and

fuse. Extension bells—standard and bridging. Circuit-
closers. Transmitters of various stylcH, Repeating
colls, induction colls, construction material of all kinds.

Desk Telephone.

writk FOB CATALOGUE.

Central Telephone & Electric Co.,

909 MARKET STREET, ST. LOUIS, MO.

NOTICE !

The old original

D. A. KUSEL

TELEPHONE AND

ELECTRIC

MFG. COMPANY,

1119 Pine St.,

ST. LOUIS, MO.

The oldest and
most reliable
manufafturer of
telephones and
switcnboardB In
the west. Write
for catalogue
and price list.

D. A. KUSEL,

Proprietor.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

The Largest and Oldest Manufacturers of Rheo-
stats In the World.

CHICAGO
TELEPHONE
SUPPLY G0.=CHICA60, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

BtGERD.HL PATENT

HAVE YOU SEEN
THE NEW TYPE

"BUG
PROOF"

If not, send for
Samples and

Prices.
ITWILL INTEREST YOU.

Special Inducements to

the lrade.

Made in all Sizes from
2 In. up to 14 In.

SPIES
ELECTRIC COMPANY

SOLE MAKERS,
87-89 W. Van BurenSt.

CHICAGO, ILL.

Cost

Accounting

"Y&E
"Card

Records

and indexes. Adapted for any

business—applied to any special

requirements. Send for catalogs

of Card Indexes, Card Ledgers,

Shannon Filing Devices, Etc.

Yawman & Erbe Mfg. Co.

ROCHESTER. N.Y.

Now York, 360 Broadway.

Chicago, 13B Wabash Avonuo.

San Francisco, CloYoIand, St. Louli,

PittHburg, Philadelphia, ttoaton.
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SLOT MACHINES FOR

TELEPHONE PAY STATIONS.
Years of efficient service have proven

the reliability of our apparatus.

THBRB arh; OTHEHS,
rtITT NONIJ A.S» OOOD-
Our Machine* are strictly automatic, because when

the coin is deposited the machine does the rest.

THERE IS NO CRANK TO TURN,
LEVER TO PULL,

NOR BUTTON TO PUSH.

A service equal to that furnished by Bell companies,

and nothing less will satisfy the public. Catalogue

for the asking.

SATISFACTION GUARANTEED.

MASON TELEPHONE PAY STATION CO.,

LUDINCTON, MICH.

STANDARD

Telephone ^d Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

If you are not a telephone man

DON'T READ THIS.

But if you are, you will be interested

in the system of The Union Switch-

board Company.

Send for a catalogue describing

their apparatus, which has proven

itself to be the SIMPLEST and

QUICKEST known in the telephone

business.

THE UNION SWITCHBOARD

COMPANY,

ERIE. F=>A.

itented lephony.
A review of patents pertaining to Telephones and Telephonic Apparatus by the

American Electrical Engineering Association.
CONTENTS : Introductory.-Percentape of Patents Sustained.-Supreme Court Decisions.

-Berliner Case-Induction ColL-SrawDaugn Cases.-Hunnlnss rransmltier.- bubscriiitrs 1 .ails

-Switchboards.—Law System.-Mann svstcm.-MuMnle Board.-Express System.-^KaTeroI-Jiess

System.-Comparative Advantages, Multiple and Divided Board Systems.-Garney I lug Board.—

Brief Mention.—Automatic Switchboards—Ccncluslons.—Index.

IL/LUSTRATIONS:
Patent of A. G. Bell. No. 174,465. Patent of Emlle Berliner No. 233.969. Patent °<

Emlle Berliner. No. 463,569. Patents of Em lie Berliner In Parallel Columns. Patent of

C. A. Cheever. No. 20S.463. Patent of H. H. Eldred. No. 303/714. Patent of T*os. A.

Sabln & Hampton, No. 513.534. Subscriber's Automatic 'Signal. Raverot-Hess System.

Patent of M. J. Carney, No. 258,886. Apostoloft System.

Handsomely Bound In Cloth. Sent Prepaid on Receipt ol Price. $1.50.

Electrician Publishing Co., 5IO Marquette Bhlg., Chicago.

TELEPHONE AND

CONST. SUPPLY CO.,

CHICACO.
NEW CATALOCUE FREE,

The Worcester Polytechnic Institute,

WORCESTER, MASS.,
T. C MESDESHAIL, Ph.D.. LL.D., Presi-
dent. Courses of study In Mechanical, Civil

and Electrical Engineering. Chemistry and
Gcneralsclence. New and extensive lalKiralo-

rles in Engineering. Electricity. Physics, and
General and Industrial Chemistry Special facil-

ities In Hydraulics. 200-psgc catalogue, sMow-
ing appointments secured by graduates,
free. Address J. K. MARSHALL, Registrar.

Eureka Depolarizing

Solution for battery cells.

WRITE FS ABOLT IT.

8PAHR & SWINCLE,
MILLERSBURC, OHIO.

Crlmshaw Raven White Core. Raven Black Core.

ALL OUR WIRES pass Inspection and carry the above TRADE-MARKS on our tags. We also manufacture Crlmshaw and Competition Tapes and Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13.

t

7 Cortlandt St., New York.
„D ,„.„,.I CHICAOO:
BRANCHES:

, |Q1 Dc ,p | |„„ s t .

BOSTON:
7 Otis St.

S ts PR INCISCO.
JJ Second St.

IMPROVED ALTERNATOR
SANDU5KY

. OHIO
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Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH SPEED

THE
ENGINES.

INOINI

HIGHEST EFFICIENCY,

BEST CONSTRUCTION.

CO.
CHICACO OFFICE: _ ,1526 Monadnock Building. ERIE, PENNSYLVANIA.

JEFFREY
ELEVATING,
CONVEYING,
POWER

TRANSMISSION HI FOR CATALOGUE,

THEJEFFREYNIFG.CO.
COLUMBUS, 0.

'

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

GASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS, q

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

SUMMER HOMES.

In the Lake Country of Northern Illi-

nois, Wisconsin, Minnesota and the

Upper Peninsula of Michigan, on the

line of the Chicago, Milwaukee & St.

Paul Railway, are hundreds of most

charming summer resorts. Among the

list are: Fox Lake, Delavan Lake, Lake

Geneva, The Lauderdale Lakes,

Waukesha, Oconomowoc, Palmyra, The

Dells at Kilbourn, Elkhart Lake, and

Madisoo, Minocqua, Star Lake,

Prontenac, White Bear, Minnetonka,

Marquette, Spirit Lake, Okoboji, Big

Stone Lake, etc , etc.

For illustrated booklets "Summer
Homes for 1901 " and " In the Lake
Country," send address, with six cents in

postase, to F. A. Miller,General Passen-
ger Agent. Chicago, Milwaukee & St.

Paul Railway, Chicago, 111.

MONON
TRAIHSFOP,

LaFayatt.

FrUdtSpr

a :-,-•

lemes. AMYTIM E

MONON
TRAINS FOR

Indianapolii

Dayton

Cincinnati

Aihsville

Atlanta

Jackaonvill.

SrAugustine

Tampa

Havana.

You trav.l batwttn

CHICAGOLOU IS VI LLE
I INDIANAPOLIS

AMD
CINCINNATI

GO VIA

MONON ROUTE
AND CH.&D RWy.

**&>
LUXURIOUS PARLOR AND DININO
r /-''. BY DAY.
PALACe SLEEPING AND COMPART
M EMT CA RtS BY IN 1CMX .

6 TRAINS DAILY QETWEE.N
CHICAGO AND THE OHIO RIVER
-,.,.-.: -,-.. CM i'caco .

- *

PALMER BROS.,
MIANUS, CONN.

Stationary and Marine Gasoline

Engines and Launches.

SEND FOR CATALOG.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Western Line, ar-

rives San Francisco 5**5 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals

in Dining Cars. Buffet Library Cars

with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.

daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted

excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

-y. • V*»Y'.ft
P

\ngtoa 9L, Bottofim Main St., • • Ili-fbl'.

j . .
• • '

- Bt., - Cincinnati
: ok St., rittit.urfr

'iy> Sii[*TrJ'.r St., - Cleveland
,-. Martin-.. Detroit

1 Klng».,Es>M,Toffoa|oX>at

DIXON'S BELT DRESSING
AND LEATHER PRESERVATIVE

Is guaranteed to prevent slipping and preserve the leather.

It will pay you to send for circulars and testimonials.

JOSEPH DIXON CRUCIBLE CO., - JERSEY CITY, N. J.

WATER WHEELS
For all Heads from 3 Ft. to 2000 Ft.

Especially adapted to all kinds of

ELECTRIC POWER AND LIGHTING PLANTS.
Recent tests at Holyoke enable us to guarantee :

yft« I/vrgest Power ever obtained from a wheel of the tame diameter. The highest speeA
ever obtained /or the same power. The highest mean efficiency ever realized when
running from half to full gate. We guarantee also : A runner of the greatest p%*
sible strength. A gate unequaled in quickness and ease of opening and closing.

Tests show over 81 per cent, average efficiency with half to full water.

State your Head and send foi^l24 page pamphlet.

JAMES LEFFEL & CO., Springfield, Ohio, U.S. A.

ELECTRICAL ENGINEER-
ING TAUCHT BY MAIL.

Write for our free Illustrated book,

"Can 1 Become an Electrical Engineer?"
We teach Electrical Enirinea -lne, Eleo-

tric lighting*, Electric Railwa? i.Mechan*
leal Engineering, Mechanlca' Drawing,.
etc. at your home, by mail. Institute
indorsed 1.j Tdob. A. Edison.

Electrical Engineer Institute.

Dept. K, 240-242 W, 23d St., New York.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

$3 00 per year, in advance.

Electrician Publishing Co.,

CHICAGOSuite 510 Marquette Bldg.,

A Direct Reading Ohmmeter.

Ohmmeters,
Ammeters,

Voltmeters.
Special Electrical Machinery.

F. B. SAGE & BR©.,
Successors to American Electric Specialty Co.»

183 Liberty St., \ew fork City.

New York Agents Wirt Electric Co. Rheo-
stats and Brushes,

When Traveling Northwest
See that your ticket reads via

WISCONSIN
CENTRAL.
RAII_\ASAY

For St.Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).

Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE, - - WIS.

!

———————

—

§

3 ARE YOU LOOKING FORTROUBLE?
• IF SO, GET A COPY OF

i TELEPHONETROUBLES
• AND HOW TO FIND THEM
• -IN-
Z BOTH MAGNETO AND COMMON BATTERY

O SYSTEMS.

?j 8th Edition Just Out. Price, 25c.

* Electrician Publishing Co,,

*> 510 N&r<iuette Building;,

CHICAGO.

AJJL, EMPLOYES
In the operating department of the "Alton Road " are

required to pass mental and physical examinations

calculated to secure absolute safety to passengers and

freight. Fidelity, promptness, and accuracy are re-

warded hy the merit system, the result being that one

of the eafeBt railways in the world Is

"THE ONLY WAt"

»Q.»oooc>80e««0M»«eeft**M*$
GEO. J. OKARLTON, Obnt, imhhbnodb aobnt,

Cuiuaoo, Illihoim.

REG.TRADE MARKS The Phosphor Bronze SmeltiNvJCo. Qmited,

2200 Washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS.CASTINGS, WIRE,R0DS,SHE

#
ETS, etc.— DELTA METAL

CASTINGS, STAMPINGS and F0RGINGS
ORIGINAL anoSoleMakersintheU.S.
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CEDAR POLLS
LINDSLEY BROTHERS COMPANY
MCNOMINEE. MICH, and POUT u A N D. 0RCC.0 N.

WHOLESALE PRODUCERS
SO-FOOT TO 80-FOOT POLES OUR S^CCIALTY

POLES.
WHITE CEDAR.

IDAHO CEDAR Dp to 80 ft.

BERTHOLD

& JENNINGS,
ST. LOUIS.

Chemical Building.

CROSS
ARMS.

LONC LEAF
PINE AND FIR.

CEDAR POLES, TIES, POSTS.
ALL SIZES FOR ALL PURPOSES.ORTER-MOR

PRINCIPAL OFFICES. SAWIMAW, MICH.

ftPElAR Pfll FQ PILING and STREET R. R. TIES.UtUAK rULtS
Qzan Lumber Co>i . STi Lou)Si

WE BUY OLD BELTS
OR SCRAPS, ANY SIZE OR

CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFQ. CORP.
27 W. MONROE ST.. CHICAGO.

THE TENNESSEE LUMBER CO.

Is headquarters for red cedar and chestnut tele-

phone poles, fence posts, harn poles, railway
ami highway piling, locust lDsulator pins, and
all kinds of hardwoods.

Mala Office, Lewlsburf , Tenn., Br.och Office,

Kellerton, la., Oak Mills, Mantlccllo. Ark.

FROM CAR AND VESSEL
WI ARE GETTING IN A LARGE STOCK OF

AND FIND THAT WE WILL HAVE A SURPLUS OF 6-INCH 26'S AND 30'S.

PERMIT US TO QUOTE YOU ON THESE, OR ANY OTHER SIZE YOU MAY NEED.

MALTBY LUMBER CO., bay city, mich.

Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

Bldg., Chicago. You will save TIME and

MONEY by doing soBUY
CEDAR POLES.

Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

RED CEDAR PILING. POLES AND
POSTS, all lengths. .1. P. MEREDITH
CEDAR CO.. Memphis. Tenn.

G. J. HUEBEL & GO.,

MENOMINEE, MICH.

Our Stock of

POLES
Is Complete.

Main Yard at Menominee.
BRANCH YARDS AT

Wausaukee and Packard, Wis.
Nathan and Baglay, Mloh.

POLES

WEATHERPROOF SECTIONAL POLES,

TOPS AND BASES.

L«R«E. LIGHT. DURABLE AND CHEAP

Mad> >>'

compound- V Ano«
and pin* tecured with wooden ploy* and com-
pound. A' pole ran b- built on by ;

anoiber action on tor.; sections "'. 'OKctbcr
with eomjiotjnd to •
MrCtlon |J fc lOCket '-- -i- f. '

with an aluminum band. a
any length arm*; r*v* »ec
b**vy COBt '•'

model end", to Mt v-
Anv atnb > o -rally will look well

fitted with Msctlonal top*. Sectional poles will

last a lifetime and always look wc
[minted. For particular* addrea*

THE WEATHERPROOF SECTIONAL

POLE CO.,

Box 148. GUTHRIE. OKLAHOMA.

TOR Pfll F.S J°HM HTOWLER
ULL//TI\ I l/LLU 1705-7 FlSHCR bloc, chicaco.

CEDAR POLES.
GEORGE W. BENHAU, Producer,

PETOSKEY, MICH.
Clean stock And food wortmest r—4j for

hlpmeat. Write for prices.

COOUIDOE FUEL »nd SUPPLY CO.
WHITE t'F.DAB QAI — #A

and PA! IFK < OAMT r^ULEaO.
OFFICE, 826 <;a«rantr Bldg., MINNEAPOLIS, T1I\>

K8TABLI8HKD 1875.

COMBINATION OF

Stow Flexible Shaft
Airo

MULTI-SPEED MOTOR.
Practically dust and water proof. For Portable

Drilling, Tapping. Reaming. Emery Grinding, etc
"Write for Catalogue and Prices.

STOW MFG. CO,, Binghamton. H. Y.

Gen'l European Agents, Sellg, Sonneathal 4 Ce>..

86 Queen Victoria Street, London, England.

Fifteen years of continual practice before
the U. S. Patent Office gives me the ability

to render Inventors valuable service In pro-

curing their patents. 1 am an electrical and
mechanical expert, thoroughly conversant
with U. 8. and foreign patent Lawi

.

Patent Litigation. Opinion*.

F. W. BARNACLO,
809-811 Equitable Building. BALTIMORE, MO.

Washington Office. 602 F Street. H. W.

Patents

Our No 219

RESULTS are always SATISFACTORY.
Use the Electrical Tools illustrated in the GREEX BOOK of

Hardware Specialties and you will ALWAYS be satisfied.

SMITH & HEMENWAY CO., .WJ.'"9* 296 Broadway, NEW YORK CITY.

ASK YOUR DEALER FOR THESE GOODS.

R. H. LEAYITT,
CAPRON, ILL.,

Manufacturer o(

STANDARD ELECTRIC-LIGHT AND TELEPHONE

CROSS-ARM BRACKETS AND PINS.

Write us for prices. W< like It. Will sit up I.I.

tnd rise early to answer you and till your orden.

ANDERSONS SONS,
16 Macomb St.. Detroit. Mich.

Digging Sett. Arm Braces. Guy Rodi.

Polt Slep$. Etc.. Etc.

Tool, nnd Iron Work for

TELEPHONE AND R4ILW4Y CONSTRUCTION.

W. C STERLINB & SON,
TIES. —

jl t TORREY
I AilQf CEDAR CO.,
1 J|™1 Ijfl CLINTONVILLE, WIS.

1 F
°"
"

r"
wfflfflK cancer.",., „ ye„. i

| iwf BUILDERS' TOOLS.

L»rg. Stock Comtantly in H«n..
Poles

CENTRAL MANUFACTURING CO.
CHATTANCOCA, TENN.,

M».nof».-Iar»ri and Dcalstl la

Vollow fltio Cron Arms, Lotuit Pins, Oak Pins, Eiactrlesl

Mouldings, Oak Braekots. Largo stocks on hand.

DellTered prices quoted. F. O. B. can, your olty. In any quantity. 0TWRITE VS.

Our Tool Book tells about Iboa
j

It la of Interest to all linemen. Gi
copy now, FREE.

Headquarters for Llmmcn's Tools

MATHIAS KLEIN k SON.
r
*X

Indianapolis Arm, Bracket J Pro Co.
Sucrtiion to J. . MACIRS,

•aaNuracTUHKNa or

Arms, Brackets. Locust and Oak Plus,

Tent Stakes, ROPE Lock Blocks.

n*> v * v- s ««tioiat 51 . I«0isiaaoiis tee
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Westinghouse
Single Phase,Two

Phase and Three

Phase Generators

Raising and Lower=

ing Transformers

Rotary Converters

Alternating Current

Electrical Apparatus

Polyphase

Induction Motors

Two and Three

Wire Single Phase

and Polyphase
Integrating Watt
Meters

"*
"i. '"' Westinghouse Type "C" Induction Motor.'

Westinghouse electrical apparatus converts Niagara energy into the light that illuminates the electric tower at the Pan-American Exposition, Buffalo

Westinghouse Electric
& Manufacturing Co, Pittsburg* Pa.

BREWSTER UNIVERSAL

SIGN RECEPTACLES.
A SYSTEM OF UNITS
FronTwtaicb may be quickly formed, wired and installed

anything in the shape of

THOROUGHLY WEATHERPROOF
ELECTRIC SIGNS OR ELECTRICAL
DECORATIONS OF ANY STYLE.

Trie C0NNEC11NO LINK.

Clamp? the Receptacles In perfectly rigid yet readily

adjnstarle formation of any desired design.

Simple! Practical! Inexpensive!

Indispensable to Theaters or Merchants desiring to keep

abreast of the times by

ELECTRICAL ADVERTISING.

electrical
supply
DEALERS and
CENTRAL
STATIONS or

ILLU MINATINC
COMPANIES
CENERALLY.

EMENTED Die .1 noo
in 3. 1101

.» 2a. IIW

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

Department.!

13-15 Beaver Street, NEWARK, H. J.

«««»«»>•••»•••••••••*••••

American !

I Bridge Company |
< ^^ OF NEW YORK.

DESIGNERS
MANUFACTURERS
and ERECTORS of

Steel Bridges

Steel Buildings

and All Classes of

I Metallic Structures

yi*yE have decided

to carry at all

our plants a large

stock of Raw Ma-

terial, from which

we can furnish with

great promptness

any ordinary order

for Steel Bridges,

Roofs, Buildings,

Columns, Girders,

Beams, Channels,

Angles, Plates, ate.The facilities at our disposal and our

operative system are such as to in-

sure most favorable quotations and

deliveries for any part ofthe world.

General Offices: 100 BROADWAY, NEW YORK

Branch Offices and Works:

Albany, N. Y.
Athens, Pa.

. Mass.
IIufFalo, N. Y.
Baltimore! Md,
Butte, Mont.
Columbus, Ohio.
Chicago, IH.

Canton, Ohio.
Cleveland. Ohio.
Denver, Colo.
Duluth, Minn.
EaHt Ecrlin, Conn.
Elmira, N. Y.
Groton, N. Y.
i foi . h<\vi , n. v.

Lafayette, Ind.
Milwaukee, Wis.
Minneapolis, Minn.
New Orleans, La.
I'cncoyd, Pa.
Philadelphia, Fa.
Pittsburg:, Pa.
Kochester, N. Y.

Seattle, Wash.
S in Francisco, Cal.

Salt Lake City, Utah.
Sydney, N. S. W.
Trenton, N. J.
Wilmington, Del.
Youngstown, Ohio,

»»•»»•»•«•»«

European Office : LONDON
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FORT WAYNE ELECTRIC WORKQO
(INCORPORATED)

ilWOOD" CUT-OUT FOR ARC CIRCUITS

A POSITIVE CUT-OUT FOR ANY NUM-

BER OF LAMPS UP TO AND INCLUDING

FIFTY.

NOTICE METHOD OF MOUNTING ON

PORCELAIN KNOBS.

DURABLE, RELIABLE

INCOMBUSTIBLE.

SEND FOR LITERATURE ON ALL KINDS OF ELECTRICAL APPARATUS.

Main Office and Factory, FORT WAYNE, IND.

l+MWMw^i — ....„...., -. -

THETELEPHONE HAND-BOOK
NEW AND REVISED EDITION, WITH A NEW CHAPTER ON "RECENT PROGRESS," BRINGING THE BOOK UP TO DATE.

BY HERBERT LAWS WEBS.

Uemier of the American Institute of glectrical Engineer, and of tA, /«<«**» «/ BMrto*
Xesti \ tree and Cablet.' Joint Author of

felt that there Is a demand fur :i practical book on telephone w
chanters dealing with certain foi ma of tra

ns, Cloth, Hand-Bool* Size, Price
leptaon; m« for such a wo

and tbe TELEPHONE HA'. a-mancT
1 *^rmatlnn of ttios.- who ro:iv wish lO en

country.'

ISO Pages, 133 lllustrati
Extract from Preface.-"This little book has no pretension to be considered a com on telephony .

$I.OO.

enirage in the manu
ptera dealing witn certain 101 ms 01 transmitters ana receiver? usee m r.-ui, ... « -. n .. -.. .•-.

.„,,,..,,,,. .C. .

book Is based entirely on standard American practice; and most of the paratusand methods described are pecu.iar to or hi

No pains have been snared to make it the best book ot its kind. It date, Inlensel'

everything regarding telephone work and management. It conforms In size and stile to our other Hand-noons

CONTENTS
practical, and so plain and el J and IO»m !""D ,l

and-liooks which have been so favorably re

CHATTER The Invention of the Telephone.
Sound Waves, Articulate .Speech.
Electric Telephony. Tie- Bell Tele-

phone.
The Microphone.
Current Induction. Electromagnetic

Induction.
The Induction Coll: Its Use in the

Telephone Transmitter.
The Complete Telephone Circuit.

Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Re-

, Mereadler's Ill-Telephone.
The Siemens, Kutvra. Neumayer and

Boucher Receivers,

CHAPTER 13.

14.

If..

IT.

20.

21.

23.

24.

25.

25.

27.

Transmitters.
The Bl iter.

The Lous Distance Transmitter.
k Trnnsinitter.

The Berliner Transmitter.
The Cuttrlss Transmitter.
Various European Transmitters.
The Efficiency of Corbon Transmit-

ters.

Batteries for Telephone Work.
open Circuit Batteries.

circuit Ban
The Practical Management of Bat-

teries.

Magneto Bell.
Automatic Switches.
Telephone Une Construction.

CHAPTER 2S.

S3.

34.

SK.

3S.

eiarda'

41. Mllie.it"'

JIX.

clepa-

Pabiiarhod and for .«• by ELECTRICIAN PUBLISHING CO.. 5IO Marquette Building. Chicago

91

II ELECTRICAL MACHINERY
FOR POWER AND LIGHTING.

NEW YORK. N. Y.. 39 Corllandt Strati. ST. LOUIS. BO.. 642 Ctntur, Buildtsi.

BOSTON. MASS., 31 Stale Strati. CHARLOTTE. N. C, 19. S. 1

PHILADELPHIA, PA.. 14 S. Broad Slrttl. ATLANTA. GA.. English 1 ,

WASHINGTON. D. C, Kellogg Building DENVER. COLO.. 311 •

CHICAGO. ILL., Old Colony Building.

ft CROCKER -WHEELE
>J> COMPANY,

General Office and Works, Ampere, N
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VULCANIZED FIBRE.
Highest grades {or electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples

VULCANIZED FIBRE CO
on application.

,
- Wilmington, Del.

WILLYOUSJG INSTRUMENTS
ARE ALWAYS ABREAST WITH

MOST ADVANCED SCIENCE.

f WE ARE SPECIALISTS IN MEASUREMENT.

WE MAKE A FULL LINE OF

Electrical Test Instruments.

Get on our mailing list; it is a liberal education. Cir-

culars constantly being Issued.

DON'T BUY UNTIL YOU HAVE WRITTEN US.

ELMER C. WILLYOUNC,
97 99 Frankfort St. NEW YORK.

For Porcelain or Clay In*

|

Bulating Specialties, such as
Bushings, Knobs or Cleats,
Address,

THE AKRON SMOKING PIPE CO.,
MOCADCRE, OHIO

In 100 types and sizes

Special designs for re-

quirements xj "We build

both fan and motor j0

B.F.STURXEVANTCO.
BOSTON, MASS.

NEWYORK - PHILADELPHIA - CHICAGO

ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

HANCTACTUKEHS OF

PORCELAIN OR CLAY SPECIALTIES,
Knobs, Cleats, Circuit Breakers.

THE BOWERS MANUFACTURING CO.,
MOGADORE, OHIO.

MOGADORE INSULATOR CO.,
MANUFACTURERS

I

K" Electrical Supplies
Tubings, Bushings, Knobs and Cleats.

j

Buy
F
d
act§fy'>

r0m MOGADORE, 0.

HELIOS-UPTON

Storage
Batteries
For Street Railways, Central Station Lighting, and

Power Plants, Isolated Lighting Plants, Elec-
tric Vehicles, Telegraph, Telephone,

Fire Alarm, and Police Signal
Service, Electric Launches,

Mining Locomotives,

And all Purposes to which Batteries are
Applicable*.

HELIOS-UPTON COMPANY
NEW YORK AOEKIl.

THOMAS & BETTS,
Ml Broadly. H. Y.

CHICAGO, ILL.
PHILADELPHIA, PA.
PEABODY, MA88.

S Black Diamond File Works 1

43

43

s
4<?

Est. 1863. Inc. 1805.

Twelve

Medals

Awarded at

International

Expositions.

Special

Prize

Gold Medal

at Atlanta,

1895.

C*

to
to
toiS OHB GOODS ABE ON BALE IN EVE1V ElEADINS HABDWABB r

4f| STOBE IK THE UNITED STATES AND CANADA. {£

| G. & H. BARNETT COMPANY, £
S PHILADELPHIA, PA. to

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY GRAVITY DAM.
For five cent, in stamps, we will mail to any address our book entitled, The Gravity Dam

.

907 MAIN ST. Write M. w. STARK, Sec'y and Treas., for particulars. ELKHART. IHD.

Insulated

Rubber i|p

Wires and Cables.

John A. Roeblings Sons Co.

WORKS AT

TRENTON, N. J.
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I MIDI CY INSULATED
IIYIr^L.dA. WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

ERN S

HixsoN°
tNT SimP,ex Electrical Company,

onadnock Block, CHICAGO. 75-81 Cornhlll, BOSTON, MAS8.

wrSTCRN srLLINC AGCNT.

H. R. HIXSON,
I l37Monadnock Block, CHICAGO

>lON/>

TRADE I

IS89—Paris Exposition,
Hedal for Babber I asalatlon.
1893—World's Fair,
Iledal for Robber I n«nlatir>n.

THE STANDARD FOB
RUBBER INSULATION.
8ole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee

THE OKONITE CO., Ltd
WiSMiSSlSf. \

""«"»• 253 Broadway, New York.

Weather-
pro ol Wires.

Geo. T. Manson, Ggn'l Suit
W. H. Hodglns, Sacy.

f ~ttArV/> >

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cables,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE. TELEGRAPH AND FIRE ALART1 CABLES.

All Wires ire tested at Factory. JONBSROBO. IKK

" PHONO =ELECTRIC"
WIRE 'IT'S

TOL'.H.

Trolley--Telephone--Telegraph.

If you waot a strong, tough and

reliable line wire, use

"PHONO-ELECTRIC ."

BRIDGEPORT BRASS CO..

19 Murriy St., New York.

Phono-Electric"

CEDAR
use distance 'phone

POLES
DISTANCE PHONE^///^ WRITE US
A. P. HOPKINS & C0.E5CANABA.MlCM.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

STANDARD OF THE WORLD.
JUST A FEW LEADERS AND WE HAVE MANY MORE. SOMETHINC IN OUR LINE IS
SURE TO INTEREST YOU. ASK FOR PARTICULARS.

ERICSSON TELEPHONE CO.. 296 Broadway, NEW YORK.

Standard Underground Gable Go,
322 The Rookery, Westinghouse Bldg.,

Chicago. * IMttsburg.
Mills Ulrlg., San Francisco.

66Llbrrtv St.,

New York City.
Tremont Bldg

1225 BetzHldg.
Philadelphia, Pa.
Boston.

- Electric Gables.Conduits.Wires and Accessories.
Aluo High Urnde Robber Coverert Wires and) Cables.

Jueen * Co.,
IOIO Chestnut St., Fliila.

480 MONON BLOG., C:;iCA«0.

Acms Testing Sets, Queen-WIrt
Switchboard Instruments, X-Ra>
FocusTubes, Induction Colls.

rhe Incandescont Lamp R. pi.cor and
Cleaner replaces and cleans any o. p. lamp
at any height or angle.

Incandescent Electric Light Manipulator Co.,

I 16 Bedford St.. Boston. Mass.

"^

(FIBRE-GR/\PHITE{

COMMUTATOR l:l

BRUSH I

^tVY-VyWUCATXHt.

There's No Friction
with the Fihrc-Oraphite Commuiaior llra.h.

Being 90 per cent, p'tre graphite,!' insures low
resistance, no sparking under » trying I<»tl,and

longer wear. Tl.i-rc i« no j<

The Plbre.Gfaph.tt; Ii therefor i i

notnlc bruih on ihc mark.'t. Send for price liit.

HOLMES PIBRB-GRAPIIITi: MFG. CO.

JI!5WnketieldSt.,0erni.inlrmn, Pltll Mil I I'lIU

J

WESTON Electrical Inftunment Co.,
* I ——»» Waserlv Parle. ESSEX CO.. N. I.Waverly Park, ESSEX CO., N. J.

Illuminated Dial

These 1antraruenta are
baaed npon the sime gen-
eral principle nod are junl

H oonrate as oar regular
Standard Portable Direct
Onnoot Voltmeter* and
Ammeter*, but are maob
larger, and the working
part* are Inoloeod la a
neatly designed, dunt-prnof
oaet-t ron oa»e which effect
Irely shields the tnntru
taants from disturbing la-
flaeaos* of external mag.
awfec- fields.

Weston Stariird

Montlon the

Dlraot Heading
Voltmeters and Mllllrolt-

mmetars mid Mll-
W attmeters
tar*, (.«r Alter-

nating and Diraot (Current

Our portable lustrnments
..,! -,!

ihrouijhout the olrlUatd
world.

Our Semi-Portable La-
boratory Standard Volt-

oitttera and Ammeters are
•Ull better.

Th«y are the moat rrdle.

Me, eheolaU standards for
Laboratory as*.

Weston Standard Illuminated
Dial Station Voltmeter. ' ' « •*•

Style B. Martin- Lat.r

Weitsbw BLICTttioiaJI when writing; for cai

'tri>-»l

FOR SALE.
Lot 110-ToH new fan motors at bargain prices.

Old material ,mrchased. WALSH'S SONS <&

CO.. 280 Washington St.. Newark. H. J. M 2,000 IN USE.
Bipolar and Maltlrolar Motor*
from 4 toie b.or*»po»*r. Pya*-
no. from 10 Uffbu to 7M We eed
or r'fil Oood pr. fits for ageeS*
Tat Hebart Elec Mlf-Ce-.Trwy .Okie

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Elsctrio Plants.

THE BEARDSLEY CRAVITY DAM.
For Ave cent, in .tamps, we will mail to any addre.i our book entitled, The Or.rity Dam

307 MAIN ST. Wrlt.M.W. STARK, S.c'y and Tnu., lor p.rtlcul.rt. ELKHART, IND.

'Bullock Electric

Mfg. Co.,
CINCINNATI, U. S. A.

Wagner Electric

Mfg. Co.,
ST. LOUIS, U. S. A.

Direct and Alternating Current

Equipments for Electric Light and
Pcrzuer.

PHOENIX GLASS CO.
(ANUFACTURERS OF

GAS AND ELECTRIC

GLOBES, SHADES, Etc.

SCNO FOR A COPY OF OUR Ntw AND
LATEST CATALOGUE.

nttsbDigh. HewYort. Chicago.

N. 1. R.

WIRI

National
India

Rubber Co.'a

RUBBER COVERED
:S AND OABL.C5.
OFFICE AND FACTORY: 8RISTOL. R. t-

ELECTROLYSIS PROOF CONDUIT
ASPHALT AND PAPER.'

Cables enclosed in them proof ag

service over wires enclosed in them Mai
struction simple .md inexpensive. Everlasi

frost proof. Joints watei ti£ht. 7 foot lengtl

diameter. Weight, 2 lbs. to foot. We build c

l.tcl.1 Sli.t trow IM Inch*. I. S l«eh«« »iei -

ELECTROLYSIS PROOF CO.0UIT MFC CO III! MlSNtTTAN CIC
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DON'T WORK SO HARD!
You can save your fuel, and pay

all your station expenses by in-

stalling our system ofEXHAUST
STEAM HEATING through

underground mains. Over 175

steam plants in successful opera-

tion. Write for our pamphlet.

MENTION WESTERN ELECTRICIAN.

AMERICAN DISTRICT STEAM CO.,
K IM. Y.

Columbia Carbons

Enclosed Long Burning ArcLamps

USED EXCLUSIVELY BY THE

PAN-AMERICAN EXPOSITION.

RESULTS TALK.
Try them and be convinced. COST
you NOTHING if not as represented.

National Carbon Co.,
CLEVELAND, OHIO.

BREWSTER UNIVERSAL

SIGN RECEPTACLES.

For Ssle by

ELECTRICAL
SUPPLY
DEALERS and
CENTRAL
STATIONS or

ILLUMINATING
COMPANIES
GENERALLY.

A SYSTEM OF UNITS
From »bK* m»> be qulc*tf fornwd, aired Md ImwIWd

^^^^^"' "
,: ''"'

WmlKIm- I
KLKCTRIC. SIGIW OB BLKOtWOAL
&KCORATIOKS Of ASYSTYUR.

fHt ix»tmt m«« 1 ink,

Oi»mp» tb« Roeepttwto* to perfectly rtgW yot tetany:

*dju«iahle formation of »oy deslrad d<M k-n.

8lmplel Praotloall Inexpensive I

JSj«K«pen9»We to TJwster* or Merchants 4<mlrlttg <o fctep

jfcbrVwisv of tb« titnei by

ELECTRICAL ADViRTISINO.

CATENTtD ow. it. «»«

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

(Mfftl ftrja 9|>*:*'lftUy Ofi|.urtm<<nt.)

I 3- IB Beaver Street, NEWARK, N. J.

,
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An INCANDESCENT LAMP represents a large Investment of capital, Ingenuity and skilled workmanship, It Is sold at a price 10 low as to necessitate eternal w „

vigilance In cutting costs to a minlmim. A successful lamp manufacturer can not afford to experiment with poor materials. This explains me popularity of R e ,i n

"'

BAKER & OO. 'S C3 1 1\T" tV tV W\ '"'i»«

408 N. J. R. R. Ave., NEWARK, N.J. 1 20 LIBERTY ST., NEW YORK. B^M^^ I I I ^i fJatfF lr I 8crap also

nd

Crlmshaw. Raven White Core. Raven Black Core.

ALL OUR WIRES pass Inspection and carry the above TRADE-MARKS on our lags. We also manufacture Crlmshaw and Competition Tapes »'.d Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlandt St., New York. '

I 102 Desplalnes St.
BOSTON:
7 Otis St.

S\M UANCISCO.
33 Second St.

• I

Crown
"Insulated Conductors

AND

Rail Bonds
"Crown" wires are the perfection of Rubber Insulation for high or low voltage, direct or alter-

nating currents, solid or stranded conductors up to 2,500,000 circular mils' capacity.

"Crown" bonds are the perfection of simplicity and economy in rail bonding, together with
perfection of contact.

In "CROWN" WIRES or "CROWN" BONDS you secure the best attainable results,
electrically and mechanically.

Solid or stranded bare copper conductors; also lead - encased and armored for aerial,

underground and submarine work.

American Steel and Wire Co., Chicago, III.
NEW YORK, WORCESTER, DENVER, SAN FRANCISCO; LONDON, ENC.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... 22

Akron Smoking Pipe Co —
American Battery Co —
American District Steam Co.. 2

Amer. Electric Fuse Co 10

Amer. Electrical Heater Co..—
Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. Steel A Wire Company. 3

Amer. Toll Telephone Co....I4

Amer. Vitrified Conduit Co. ..22

Anderson A Sons. W. H 11>

Baker A Company
Ball Engine Company
Barnaclo, P. W
Barnes Company, Wallace

Barnctt Company, G. & H
Barron, A. M
Beardsley Gravity Dam A
Construction Co

Becker Brothers

Benham, George W
Berthold A Jenni ngs

Besly A Co., Charles H
Big Four R. R
Blssell Company, The F
Bossort El. Construction Co.

.

Bowers Manufacturing Co ...

Bridgeport Brass Co
Brunt Porcelain Works, G. F.

Bullock Electric Mfg. Co

Central Electric Co 5

Central Tolophono A El. Co..—
Century Telephone Const. Co. 15

Cuaillet, Adolpho A 10

Chicago A Alton Railroad.... IS

C. AN. W. R R 18

Chlcago Edison Company 4

Chic. Fuse Wire A Mfg. Co...

-

Chic. House Wrecking Co....—

C, M. A St. P. R. R 18

Chicago Telephone Co 14

Chic. Telephone Supply Co.. .16

College City Electric Co 11

Colorado Lamp Co.. The 10

Columbia Telephone Mfg.Co.—
Columbus Batt. A Spec. Co.. 11

Continuous Rail Joint Com-
pany of America 17

Coolldge Fuel A Supply Co.. 19

Crescent Mfg. Company —
Crocker-Wheeler Company..—
Cutler-Hammer Mfg. Co 16

Cutter Elec. A M fg. Company.—

D. A W. Fuse Company —
Dearborn Drug A Chem. Co.. 9

DeDloo-Bouton MotoretteCo. 4

Diamond Meter Company —
Dlohl Mfg. Company 6

Dixon Crucible Co., Joseph. .18

Edison Decorative A Minia-

ture Lamp Department 10

Edison Mfg. Company ft

Edwards A Company 16

Eldredge Electric Mfg. Co.. . 17

Electrical Engineer Institute.—

Electric Appliance Company. 10

Electric Storage Battery Co..—
Electrician Pub. Company. ..21

Elec. Motor A Equipment Co. 2

Electrolysis Proof Conduit
ManufacturlngCo l

Ericsson Telophono Company 1

FarrTol. A Con. Supp.Co 16

"For Sale" Advertisements .. 12

Ft. Way no Elec Works., Inc.. 21

Fowlor, John H 19

Franklin Eng. A Elec Co. ...—

General Electric Company. .. 9

General Incandescent Arc
Light Company —

General Incand. Lamp Co.... 8

Glass Wool Mfg.Co 22

Gordon Battery Company.... 10

Gould Storage Battery Co....—
Great Western Smelting A
Refining Company 12

Gregory Electric Company... 12

Hartford Steam Boiler In-

spection A Insurance Co... 18

Hazard Manufacturing Co.. .22

Heath Electric Company — 11

Hollos-Upton Company 22

Hobart Elec. Mfg. Company.. 1

Holmes Fibre-Graph. Co 1

Holtzer-Cabol Electric Co... 7

Hopkins a Co., a. P l

Huebol A Co., C. J 19

Incandescent Electric Ltcht

Manipulator Company I

Independent Tel. Supply Co. 16

Indianapolis Arm, Bracket A
Pin Company LQ

Indiana Rub. A Ins. W. Co.... 1

India Rubbor A Gutta rercha

Insulating Company 4

Intornat'l Corrcs. Schools ...12

Jeffrey Manufacturing Co.,

Johnston, Thomas J ,

Kansas City Tol. Mfg. Co 16

Kartavori Manufacturing Oo.S3
Kellogg Switchboard A Sup
eh Company II, it

Keystone Elect East Co —

Klein A Son, Mathias 17

Kokomo Tel. A El. M. Co 16

Kusel Tel. A El.Mfg.Co.. D.A. —

Leather Preserv. M. Corp —
Leavitt, R. H 19

Leclanche Battery Company.12
LeffelA Co., James IS

Llndsley Brothers Company.. 19

Lowell Model Co II

Maltby Lumber Company 19

Manhattan Gen'l Const. Co.—
Manross, F. N —
Mason Tel. Pay Station Co...~
McLennan A Company, K... .10

McRoy Clay Works 10

Meredith Cedar Co., J. P 19

Mica Insulator Company 10

Miscellaneous Advs 12

Missouri Electrical Mfg. Co.. 8

Modern Gas Engine Co is

Mogadore Insulator Co —
Moloney Electric Company.,—
Monarch Fire Appl. Co 10

Monon Railroad is

Moon Mfg, Co.. Tin' 11

MunsollA Co., Eugene

National Carbon Company... 2

National Conduit A'CableCo.10
National India Rubbor Co.... 1

National Tol. Equlpm. Co.... 14

Now York Ins. Wire Co 3

Northern Elec Mfg. Co

Ohio Electric Works 4

Okonlto Company, The 1

o.-nn LumlxT Company ]?

Pit el tic F.livtric Company —
Palmer A Olson ft

Palmer Brothers IS

Paragon Fan A Motor Co S

Parsell A Weed —
Perrlzo A Sons IS

Peru Elec. Mfg. Company 5

Phillips, Eugene F 11

Phillips Insulated Wlro Co.. .11

Phoenix Glass Company 1

Phosphor-Bronze S. Co is

Plgnolet, L. M 10

Pittsburg A L. S. Iron Co 19

Porter-Morse Company 19

Queen A Company 1

Relslnger, Hugo 7

Reynolds Electric Co —
R. I. Tetepb. A Elec Co is

Rockwood Mfg. Company.. .. t

Rooming's Sons Co.. J. A 22

Sago A Bro.. F. B IS

St. Louis Elec Supply 1

Sargent A Lundy £«

Sawyer-Man Eloc Company..

-

Schurcman A Hayden 12

Shelby Electric Company —
Simplex Electrical Co.. The.. I

Simplex Interior Telen

Smith A Homenway Co 19

Smith Co.. S. Morgan IS

1;

1

[Q

|Q

I

1*

1:

l

n

Spahr A Swingle

y fclfg. Company .

Company
Spon A Chamberlain
Spraguo Klocirle Company .

Standard Construction Co. .

.

Standard Tel. A Elec Co
Standard Underg, Cable Co.

.

Stanley Bloc. Mfg Company
Stanley Instrument Co .s

Sterling .1 Boa, W. G in

Sterling Electric Company.. .—
Sterling Varnish Co., The.... 5

StilweU - Blerce A Smltb-
Valle Company 11

Stow M fg. Company —
Stromberg-Carlson Tel Mfg.

Company is

Strowger Aut. Tel. Exchange IS

Sturtevant Company. B, F....22

Swans Metal Refining Co....—

Telephone Co. of Amer.. The 1 *

Term. Lumber Company hi

Torrey Cedar Company |B

Turner Brass Works 1;

Union Switchboard Co IS

Valcntlnc-CIark Co,. The 19

Varley Duplex Magnet Co.. is

Vtitdex Electric Company... .s

Vulcanized Fiber Company. .*2

Wagner Blectri<
•

Wagner. Herbert A 10

Walsh's Sons A Company I

Warren El. Mfg. Company ...17

Western I 7

v.pany.—

Westing] ~,e &
Manufacturing Company.. 20

Weston Electrical ln»;

Whitehead Company. W w. rj

WiUyoung. Elmer G —
il R. R 17

Worcester Company.. C. H.. 19
"

A

Vurgac Signalphono M

'

?jrany
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PARAGON
FAN MOTORS.

WRITE F~OR

CHICAGO EDISON COMPANY, 1 39 Adams Street, CHICAGO,

The only Fan made with flat, square back,

adjustable self-oiling boxes, with Phosphor
Bronze Bearings. Most easily installed. Simply
lagged or bolted to opening. Sizes 14 to 96 in.

Catalogue and Discounts on Application.

Export quotations F. O. B.. N. Y. We manu-
facture Desk Fans. Counter and Floor Column
Fans, direct-connected for waterpower; Belted
Ceiling and Column Fans, Water Motors.

for all standard voltages of Direct Current, cor-
rect electrical and mechanical construction
Most efficient. Motor amply protected and con-
venient for Inspection. Self-oiling boxes, car
bon brushes and automatic feed rheostat with
automatic release. Motor may be detached and
utilized for other purposes.
Motor and Fan Frame shipped separately,

making installation simple and easy. Sizes, 30
inches, 36 inches, 42 inches and 48 inches.

SPECIALTY MFC. CO.,
400 and 402 South Meridian Street, INDIANAPOLIS, INDIANA, U. S. A.

WE EXCEL AND UNDERSELL ALL
and are manufacturing and selling

all kinds of

"%
ELECTRICAL NOVELTIES AND SUPPLIES.

THE FOLLOWING ARE SOME OF OUR SPECIALTIES:

VOLTMETER.

FLASH LIOHT.

HERE ARE OUR PRICES. REMEMBER
WE UNDERSELL ALL. HAND LANTERN.

Ammeters and Voltmeters, to 20 $2.00
Pocket Flash Lights 1.B0
Electric Hand Lanterns 2.00
Electric Carriage Lights

.; 5.00
Battery Fan Motors ." C.0O

AGENTS WANTED. Bend for cat»logue~JUST OUT.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

SOLE AMERICAN AGENTS
AND

LICENSED MANUFACTURERS
FOR

C'Q fyUDA'kNiY'
> DE DION "BOUTON * C0

-
OF FRANCE.

DE DION "MOTORETTES 99

ARE THE

STANDARD
OF THE

WORLD.
"Motorettes" may be seen and tried

at CHICAGO OFFICE, 147 Michigan
Avenue.

N. Y Type "Motorette."

DE DION-BOUTON MOTORETTE CO.,
Church Lane and 37th St., Brooklyn, N. Y.

LUNDELL
MOTORS
Have always had a higher effi-

ciency and greater durability than
any other motor by reason of

superior design and construction.

They are adapted to all classes of machine driving and are made
in sizes from 2

X H. P. to 1,000 H. P. Send for descriptive
bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 527-631 WEST 34th ST . NEW YORK.

BRANCH OFFICES: CHICAGO, BOSTON, ST. LOUIS, BALTIMORE.

There is No Higher-Class India-Rubber Insulation

For Wires and Cables thanHABIRSH ANA/
Authorized Manufacturers of th«

ATTIX FLEXIBLE TUBE: WIRI

The India-Rubber and Cutta-Percha Insulating Co., is

MAIN OFFICE, Glenwood Works,
J. W. CODFREY, Manager Sales,

10 Cortlandt Street, NEW YORK.
sYONKERS, IM. Y. •

(1H023) 2!
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"PALMER <a OLSON"

I, 2, 3. i, TA, 10 H. P.

It is generally conceded
tha.t for compaLctness, dur-

ability, highest efficiency,

simplicity, noiselessness,

detailed mechanicaLl e^nd

electrica.1 perfection a.nd

graceful design our motors
and dyn&mos h&ve no
equal.

Catalogue and price-lists on application.

PALMER.
®L OLSON

MANUFACTURERS.

210 Centre Street,

NEW YORK.

Falcon Fan Motors
FOR . .

DIRECT CURRENT
HADE WITH UNIVERSAL JOINT. WHICH HAKES IT AD-

JUSTABLE AS EITHER WALL OR DESK FAN.

100 to 125,

200 to 250
Volts.

12 and 16

inch.

Send for

Catalogue

Three

Speeds.

Noiseless,

Artistic.

and
Prices.

WE ALSO CARRY IN STOCK A LINE OF DIRECT CURRENT
CEILING FANS. PRICES ON APPLICATION.

(Umlral €lwJrirCimt)»attg,
ELECTRICAL SUPPLIES,

264-266-268-270 Fifth Avenue,

CHICAGO.

EDISON
BATTERY FAN OUTFITS

...WITH...

EDISON LALANDE CELLS
Aro ttu 03 lb*
market. Invaluable for Ibc %lcle room.

Write for Catalogue No. 4.

EDISON MFC. CO.,
FACTORY. ORANGE. NEW JERSEY. U.S.A.

New York Office: 135 Fifth A
CblcaeoOfflcv: 144 Wabash Avenue.
Foreign Department, 15 Cedar Street B

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Black Finishing: Varnish,

Sterling Black Air Drying Varnish,
Sterling Black Core Plate Varnish.

THE STERLING VARNISH CO.,
Pittsbunj. Pa.. II. S. A

THE STERLING VARNISH CO.,
26 Colmore Row, Birmingham, England.

CHANCE
IT

Next time you are in the market for Mains and
Branches. Specify ** PKBl " Bnd see what you
get We claim they are the best In the world. You
prove it. but be sure the goods arc stamped
PERI." The " BRD BOOK" tells

about them: free for the asking.

PERU ELECTRIC MFC. COMPANY, Peru, Ind.

VINDEXTRANSFORMERS
Always Reliabl

FACTORY,

AURORA,
ILL.

VINDEX ELE
BROWN & McLAIN, Boston, Mass.
MISSOURI ELECTRICAL MFC. CO., St. Louis, Mo

VARNEY ELECTRICAL SUPPLY CO., Indianapolis, Ind.
MANHATTAN ELECTRICAL SUPPLY CO., Chicago.

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK. N. Y.

Pacific Coast Agency: jj New Montgomery St., SAN FRANCISCO, CAL.*r ir
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Diehl Enclosed Motors
EXCLUDE DUST, SMOKE, FUMES, ETC.—A VERY
IMPORTANT FEATURE FOR THIS CLASS OF WORK.

Compactness, Accessibility and Low Heat Limit Are Its Strong Points.

SEND FOR CATALOGUE DESCRIBING THIS MOTOR ATTACHED
TO DIFFERENT MAKES OF WHEELS AND BLOWERS.

DIEHL MANUFACTURING CO.,
Main Office and Works; ELIZABETHPORT, N. J.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, In*. Lamps.
Inc. El. Lt. Manipulator Co.

AimeUtori.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

in Lamps.
Central Electric Co.

Ft. Wayne Elec. Wks., Inc.

General Electric Co.

General Inc. Arc Lt. Co.

Gregory Electric Co.
Helios-Upton Co.
Manhattan Gen'l Const. Co.

Western Electric Co.

Western Elec. Supply Co.

Westinghouse El. A Mfg. Co.

ABiomobllti.
DeDion-Bouton Motorette Co.

Lowell Model Co.

Babbitt Metal and
Solder.
Gr. Western Sm. andEefg.Co.
Swarts Metal Refining Co.

Batteries and Jan.
Central Electric Co.
Columbus Batt. A Spec. Co.

Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Peru Elec. Mfg. Co
Western Electric Co.

Western Elec. Supply Co.

Battery Solution.
Spahr & Swingle.

Bella, Biueri, Etc
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.

Western Elec. Supply Co.

Belt Dreeelna%
Leatber Preserver Mfg. Corp.

Belting.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp-

Blowers.
BtnrteTant Co., B. F.

•Hers. ^ „
Chicago House Wrecking Co.

Whitehead Company, W. W.

Books, Blectrlcul.
Electrician Publishing Co.

rushes.
Becker Bros.
Central Electric Co.

Hobart Elec. Mfg. Co.
Holmes Fibre-Grapnite Co.

Sage A Bro.. F. B.

Western Electric Company.

Cables (See Insulated Wires.)
Cables. Bleetrle (See Insu-
latedWlresjCopper, Sheet
and Bar.
American Elec. Works.
American Steel A Wire Co.

Central Electric Co.
Genera! F.'.ectric Co.
Mlaao-.-i Electrical fcfff (

Rational Conduit A I

5ew York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
We<*,«!rn Fleet. Supply Co.
Western Electric Company.

Gurbeas, Points and
Plates.
Central Electric Co.
Chicago Edison Co.
Blectric a npllance Co.

1 V (' XTf/iXX Co.
Hettinger. Hago.
Western Elect. Supply Co.

Castbans.
Smith Co..

Chains.
Jeffrey Mfg. Co

Otremit

S. Morgan

UtK.C
rfc ConWMtern Blectric Company,

(oil and A * h f linn 'I-

line Machinery.
V»ffr<sj Wrr 00

Cells aad Magnets.
Varley Dnr-iez Buni
Western K>ctrleComp*ny.

Compound.
Dearborn Drug A Cbem. Wks.
McLennan & Co., K.

Condnit and Conduits.
Amer. Vitrified Conduit Co.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay Works.
Sprague Electric Co.
western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction & Repairs.
Becker Bros.
Chicago Edison Co.
ParseiL & Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Eleo-
trio Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Copper, sjorap, Bought.
Swarts Metal Refining Co.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Independent Tel. Supply Co.
Missouri Electrical Mrg. Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebling'B Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
Electrical Engineer Inst.

Int. Correspond. Schools.

Cross-Arm Braces, Etc.
Anderson & Sons, W. H.

Cross-Arms, Pins and
Brackets.
Central Electric Co.
Independent Tel. Supply Co.
Indpls. Arm, Brack. A Pin Co.
Leavltt, B. H.
Tennessee Lumber Co.
Western Elect. Supply Co.

Western Electric Company.
Cut-Outs and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
D. A W. Fuse Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

ri Electrical Mfg. Co.
n Electric Co.

Western Electric Supply Co.
Westinghouse EL A Mfg. Co.

Cuts.
Franklin Eng. A Electro Co.

IiTnamfn and Motor*.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Co.

rlc Co,
Chicago Home Wrecking Co.
Crocker-Wheeler Company.
Ft. Warn'.- Elec Wks., Inc.
General Electric Co.
General Inc. Arc Light Co,
Gregory Electric r»,

1. se. Mfe, Co.
Holtzt ; rlc Co,
Lowell Mode CO

H fg. Co.
Northern Elec. Mfg. Co.
Ohio Electric Worics,
Palme

Schnremao A Hayden.
SpTMftie Electric Co.

'

V,. Y.

'.'. Co.
Warren Elec. Wf* t

Western Electric Co.
Western Elect. Supply Co.
Westinghouae El. A Mfg. Co.

Electric Heating Appl.
Amer. Electrical Heater Co.

Blectric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
westinghouse El. A Mfg. Co.

Electric signs.
Elec. Motor & Equipment Co.

Electrical and Mechan-
ical lfingineera.
Barron, A. M.
Chaillet, Adolphe A.
Illinois Maintenance Co.
Sargent A Lundy.
Wagner, Herbert A.

electrical instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., lac.
General Electric Co.
General Inc. Arc Light Co.
.Keystone Electrical Inst. Co.
Ptgnolet, L. M.
Queen A Co.
Sage A Bro., F. B.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating Mach'y.
Besly & Co., Cbas. H.
Crociter-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engines, Gas.
Modern Gas Engine Co.
Palmer Bros.
Parsell A Weed.

Engines, Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

ISxh'st Steam Apparatus.
American District Steam Co.

Fan Outfits.
Central Electric Co.
Crocker-Wheeler Company.
Diehl Mfg. Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Holtzer-Cabot Electric Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Specialty Mfg. Company.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Flies.
Barnett Co.,G. A H.

Fire Extinguishers.
Monarch Fire Appliance Co.

Fla*hers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co., B. F.

Fuses and Fuse Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Co.
Electric Appliance Co.
Wester* Elect. Supply Co.
Western Electric Company.

Gears.
Benly A Co., Chan. H.

General Bleo. Supplies.
Bl«mell Company, The F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co,
General Electric Co,
Heath Electric Company.

iur1 Electrical Mfg. Co.
Ohio Electric Works.
St. Louis' Elec, Supply Co,
Weitem Electric Co.
Western Elect. Supply Co.

<.IrvHH Wool.
Q us Wool MIV. Co,

Globes aad Klectrleal
Glassware.
F'b'^nlr Glani Co.
Western Elect. Supply Co.

Graphite Specialties.
Besly A Co., ChaB. H.
Dixon Crucible Co., Joe.
Holmes Fibre- Graphite Co.

Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, Inc. Lamp.
Crescent Mfg. Co.
Incandescent Electric Light
Manipulator Co.

Igrniters.
Columbus Batt. A Spec. Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection & Insurance Co.

Institutes.
Worcester Polytechnic Inst.

Insulators and Insulat*
Ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Mogadore Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires*
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Independent Tel. Supply Co.
Indiana Rub. A. Ins.Wlre Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonlte Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
D. A W. Fuse Company.
General Inc. Arc Light Co.

Lamps, Incaadesoent.
Central Electric Co.
Chicago Ecfflson Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westingbouae El. A Mfg. Co.

Lamps, Inc., Adjusters.
Crescent Manufacturing Co.
Inc. EL Lt. Manipulator Co.

LlimpM, llM!LI|ll<Hl'(lll —
Itc placers a Cleaners.
Inc. EL Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fuho Co.
Central Electric Co.
Electric Appliance Co.
Ft. Warne Eloc. Wlcn., Inc.
Genera] Electric Co.
Wehtlnghousc EI. A Mfg. Co.

Linemen's Climbers.
Anderson A Son«, w. h.
Klein A Hon. Mathlan.
Smith A Hemenway Co.

Magnet Wires.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elea Wks., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Bleo.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co,
Westinghouse El. A Mfg.'Co.

Motors— See Dynamos and
Motors.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm. Co.,Ltd.

Bought andPlatinum
Sold.
Baker A Company.
Gt.West. Sm. and Refining Co.
Swarts Metal Refining Co.

Poles and Ties.
Benham, George W.
Berthold & Jennings.
Coolidge Fuel & Supply Co.
Fowler, John H.
Hopkins A Co., A. P.
Huebel A Co., C. J.

Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Mogadore Insulator Co.
Peru Elec. Mfg. Co.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt.West. Sm.and Refining Co.
Swarts Metal Refining Co.

Re-Wlndlng—Repairs.
Becker Bros.
Chicago Edison Co.
Gregory Electric Co.
Scburcman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. B.

Weatlnehouse EL A Mfg. Co.

Second-Hand Hach'y*
Chicago House Wrcpklng Co.
Gregory Electric Co,
Schureman A Hayden.
Walsh's Sohb A Co.
Whitehead Company, W. W.

Shades.
Pacific Electric Co.

Speaking Tubes. \

Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Weitern Electric Co.
Weitem Elec. Supply Co.

Speed Indicators.
Besly A Co., Chan. H.
Queen A Co.
Weston Electrical Inst. Co.

Springs.
American Steel A Wire Oo.

For AlpHatoetloal Inde^c of Adv< rt is<in« nis fcioo IPcuso

Barnes Co., The Wallace.
Manrosa, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
American Battery Co.
Columbus Batt. A Spec. Co.
Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co.

JXCentral Electric Co.
Electric Appliance Co.

[£New York Insulated Wire Co.
oOkonite Co., The.
Simples Electrical Co.

fc Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch*
beards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Blssell Company, The F.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co.
Chicago Telephone Sup. Co.
Columbia Telephone Mfg, Co.
Ericsson Telephone Co.
Farr Tel. A Cons. Supply Co.
Holtzer-Cabot Electric Co.
Independent Tel. Supply Co.
Kansas City Tel. Mfg. Co.
Kellogg Switehb. A Sup. Co.
Kokomo Tel. A EL Mfg.Co.
Kusel Tel. A EL Mfg.Co., D. A.
Mason Telep. Pay Station Co.
Missouri Electrical Mfg. Co.
Moon Mfg. Co., The.
National Tel. Equlpm. Co.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Strowger Aut. Tel. Exchange.
Telephone Co. of Amer. , The.
Union Switchboard Co.
Western Electric Co.
Western Elec. Supply Co.
Yurgae Signalphone Mfg. Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith & Hemenway Co.

Torches.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wrorks, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
Vlndex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse EL A Mfg. Co

Trucks, Blectric Car.
General Electric Co.
Westinghouse EL A Mfg. Co

Turbine Water Wheels.
Loffol A Co., Jas.
Smith Co., S. Morgan.
Stllwcll-Blerce Smith-Vaile.

Varnishes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Fibre Co.

Wire, Bare.
Amnrioan Steel A Wire Co.
Besly A Co., Cbas. H.
Central Electric Co.
Electric Appliance Co.
Independent Tel. Supply Co
Okonlte Co., The
Phillip* Iniulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground C. Ce
Western Electric Co.
Western Electrical Sup, Co.

X-Kay Outfit*.
Queen A Oo.
Willyoung, Elmer O.

3.
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The "Electra"

Carbons are the

recognized

standard

all the

world over.

IM

'-gwfcCTft^ FOR ENCLOSED LONG-BURNING ARC LAMP'.

UNEQUALLED IN 0.UAUT,

AND EFFICIE>CT
;

STEADY
ULIANT LICHT.

HUGO REISINGER "Broadway NEW YORK.

IMS

There are no

Carbons better

than the

"Electra" and

none

"just as good."

ftAAAAAA4AAAAAAAAA<
<£>.»>.», .-.. .., ... . . .; ..;. ...;..,.

THERE NA/IL.L-

A HOT TIME
IN EVERY OLD TOWN THIS SUMMER.

Keep Cool » H.-C. Fan Motors.
Made for Alternating or Direct Currents, all voltages.

HOLTZER-CABOT ELECTRIC CO.,
Send for 1901 Catalogue and Prices. 397 Dearborn St., CHICA60.

+&&&&&&+»&• «-

Factory. Brookline. Mass

HIGH GRADE

Porcelain Insulators,
ALL STYLES AND SIZES.

CUTS REDUCED ONE-HALF SIZE

INSIST ON HAVINC BRUNTS TUBES, INSULA-
TORS AND CLEATS.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED " BRUNT.
"

THE G. F. BRUNT PORCELAIN WORKS,
-o, EAST LIVERPOOL, OHIO.

Western Electric Generators.
CENTRAL STATICS S.

Isolated Plants. Arc Lighting Systems.

LIQHTING AND POWER PURPOSES.

Write

for

Bulletin.

I

WESTERN ELECTRIC COHPANY
CHICAGO. ST. LOUS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMI>AN> .

St. Paul. Minn.

CALIFORNIA ELECTRIC VI WORK?
San Francisco, Cat.

STANDARD ELECTRIC COMPANY . KILBOURNB 8 CLARK COMPAN1 .

Cincinnati. Ohio Seattle. Walt.
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Paragon
Fan Motors

FOR DIRECT CURRENT.

AD STUDIO

HIGHEST EFFICIENCY, ATTRACTIVE IN DESIGN,

HANDSOMELY FINISHED.

GUARANTEED ELECTRICALLY
AND MECHANICALLY.

mill TTIll ll n £M Contains full descriptions, Illustrations and prices of DESK, BRACKET,

DuLLtlln NO. 01 TRUNNION AND CEILING FANS. Mailed promptly upon request.

Paragon Fan £ Motor Go.

572-578 FIRST AVENUE, NEW YORK CITY.

BRANCH OFFICES:

CH1CA0.0, ILL., 48 West Jackson Boulevard. CLEVELAND, OHIO, 39-47 East Prospect St.

PHILADELPHIA, PA., 522 Drexel Bulldine. MILWAUKEE, WIS., 408 Ulhleln Building.

BOSTON, 71ASS..3I nilk Street. DENVER, COLO.. 1732 Champa Street.

ST. LOUIS, MO. , 638 Century Building. CINCINNATI, OHIO. 57 Perln Building.

EXPORT DEPf., N. Y., 572-578 First Avenue.

G. I.

INCANDESCENT
LAM

AH THERE
McCOVIE, COME
DOWN WHERE

IT'S COOL !

YOU LITTLE SON-OF-A-

CUN, WHERE HAVE YOU
BEEN ?

LAST TIME I HAD TO CO
IT ALONE AND CET UP A

MATTER-OF FACT AD ON
VINDEX TRANSFORMER^
-IT WAS A GOOD AD BE-

CAUSE IT WAS MATTER
OF FACT-FULL OF FACTS.

BUT SAY NOW, FANS ARE
WHAT WE'VE COT TO SELL

-IT'S HOT AS BLAZES
MOWS OUR TIME'

General IncandescentLamp Co.,

^E^W YOFfrl-C.

CI^EVEI-,AND.

FANS ! FANS ! FANS

!

HURRICANE

FANS ! FANS ! FANS

!

DIRECT CURRENT DESK,

DIRECT CURRENT CEILING,

ALTERNATING CURRENT FANS!

FANS!
SEND IN YOUR ORDERS IF YOU WANT

THEM FILLED PROMPTLY-
AND RIGHT.

Missouri Electrical Manufacturing Go.

P. D. CABLE, F. B. LITTLE, R. W. MOORE, W. F. LITTLE,

President. Vlce-Pres't. Secretary. Treasurer.

General Offices, 1216 Washington Avenue, ST. LOUIS, MO.
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DEPARTMENT ON LUBRICATION.
We take the whole condition* <>r

\011r plants, mail you mi r Labor-

atory remit* on same and 111
|

Special Oils to suit your elass- of Lubrication and Have you money. Write oh.

DEARBORN DRUG & CHEMICAL WORKS,
27, 2S, 29, 30, 31, 32, 33 and 3A RIALTO BUILDING, CHICAGO, I l_ I

WM. H. EDGAR, President. TELEPHONE, HARRISON 1358 AND 1373.

Jt

"J
t

%
f

f
t

V

1
1
1

V

Jt Jt Jt Jt Jt Jt ..4 Jt jt Jt Jt jt Jt .«t ."t.*.* Jt jt Jt jt 4 •» Jt Jt.««.>« jt jl .« jt jt jt jl Jt Jt Jt Jt Jt Jt < •< S .4 4 ,<.•*.<,< .4 ..* .4 ,*.<.*_< Jt ._< .4 4 : -t .««

THE GENERAL ELECTRIC COMPANY'S
A New Angle=Base Receptacle.

Sockets and
Receptacles

For Edison Base Lamps.

FULLY DESCRIBED IN CATALOGUE 7523- WRITE FOR ONE.

Key Catalogue No. 50753.

Keyless Catalogue No. 50755.

General Office: Schenectady, N. Y.

Sales Offices in All Large Cities. Chicago Office: Monadnock Building.
a

A
A

A
K'jf^^jf»rjr^'*r, af»s'»i'^»r»r^*rK'jrK, ^^jr^s?>i, ^'K'^^^»i,

»fJ<
, »f^, jf»f»f, ^jf, ^, jr^ *^ if if if ^ if if *^ K ^ if if if if if if if if if *» if if if if *<

Northern Spherical Motor. Inclosed Type.

Northern

Motors

are of such compact and
symmetrical design that

they are easily operated

in any situation for any
kind of work. They can
be belted, geared or direct-=====^^== connected to the driven

machine. Our Engineering
Corps has made an exhaustive study of the various wood and
metal working machines in use by manufacturers for the pur-
pose of determining the best methods of electric drive, and we
have the results of years of patient investigation carefully com-
piled for the benefit of our customers. We have made some
of the largest installations for complete electric drive
America and challenge a comparison of economical results.

We build all sizes of Generators and Motors for either Alternating or Direct Current. Ask for Bulletin No. 140.

STANLEY ELECTRIC MFG. CO.,
PITTSFIELD, MASS.

NORTHERN ELECTRICAL MFG. CO.
MADISON. WIS.
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TRY PACKARD
If you have never used PACKARD
INCANDESCENT LAMPS you owe
it to your customers and to your-

selves to give them a trial.

They will solve the lamp question

for you.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES,

92 and 94 West Van Buren St., ICHICAGO.

WE ALSO MAKE

BUYS OUR NEW

ENCLOSED FUSE.
ROUGH HANDLING WILL
NOT BREAK IT.

E WIRE PROTECTED.
ALL MICA INSULATION. SAMPLES FREE.

I
Fuse Blocks, Lightning Arresters, Connectors,

I Paper Insulators, FUSE WIRE and Specialties.

AMERICAN ELECTRIC FUSE CO.
New York. Chicago. San Francisco.

FLEXIBLE MICANITE
a »»

Our latest production in high

grade Insulation, Highest Insulat-

ing Qualities. Flexible as Rubber.

MICA INSULATOR COMPANY
"ORIGINATORS"

2 1 8 Water St., NEW YORK. 1 1 7 Lake St., CHICAGO.

IE
NGINEERING.

HERBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,
TIMES BLOC. NEW YORK CITY.

415 LOCUST ST., BT. LOUIS.

,VOLT=AMMETERS,
POCKET SIZE.

c7
r
ji For Testing Batteries and Battery

tSj Circuits, Locating Faults, Grounds,

I
etc.

RELIABLE. ACCURATE.
Send for Circular.

L. M.PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y-

£HAILLET, ADOLPHE A.

Consulting Electrical Engineer.

Plans and specifications for Electric Liebt-
mg and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

COLORADO LAMPS
Made For Every Requirement.

Storage batteries. Isolated light-
ing, ' lentral -lations. Power service.

Street railways. Advise us of your
condition*, it will pay you to use
them. Prices and catalogue upon

al ion.

THE COLORADO LAMP CO.,
2l 57 California St.. Denver. Colo.

YOU IVE>E>r> IT!
Gale's Commutator
Compound.
The Only Article That Will Prevent Sparking.

Will keep the Commutator In good condition a*4 prevent cutting. Absolutely will not gum the brushes.

50c. per stick. 85.00 per dozen Send 50c. foe trial stick.

FOR SALE BY ALL SUPPLY HOUSES OR

KU.I EUU1II P AA Sole Manufacturers,
• MCLENNAN fit llUil »0», lOO Washington street, . CHICAGO.

SEND YOUR NAME TO-DAY
FOR OUR NEW ILLUSTRATED BOOKLET.

Interesting, Convincing, FAEE.
"KILFYRE" Biota Out Fire from Any Cause in Telephone Exchanges,

Electric Light and Power Plants. Subway Manholes.

Monarch Fire Appliance Company, " &'«'?& "ofo?'

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEIi BOARDS. SWITCHES, ETC.

UTIOA, NOV YORK.

far X^d/woyNL

McBojClay Works,
Brazil, Iud.

302 Broadway, New York.

1030 Monadnock Blk., Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of

FOR TELEPHONE. TELEGRAPH,

ELECTRIC LIGHT AND POWER.BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,
Executive Offices, Times Building, NEW YORK, N. YCEMENT LINED PIPE FOR CONDUITS.

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Laight Street, New York,

DEWAR BULBS FOR LIQUID AIR

Are now supplied with special silvered coat-

ing preventing Meat Radiation. Liquid Air

has been kept 29 days in such a bulb. Made

in all sizes up to 10 inches.

EDISON DECORATIVE AND MINIATURE
LAMP DEPARTMENT,

(General Electric Co.) Harrison, N. J.
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FRANK N. PHILLPIS, PftCaiOCNT,

C. M. WAGCNBCIL, TRCAftuncn
cugcnc t. phillips,
General Manaocr.

AMERICAN ELECTRICAL WORKS,
1 : 1 PROVIDENCE, B. I.

'

V /// BAREANDINSULATEDELECTRICWIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL »N0 UNDERGROUND USE.

New Yobk Siorb, W. .t. Watson, 26 Corllandt St.

CHICAGO Stoiie. P. 10. DODOhOO, H'J Lake bt.

Montkea!, HiiANni, uugene F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES, PHI LLIPS DALE , R. I.

IDEAL AUTOMATIC SlxYe,, » with General Electric Company.

ANNUNCIATORS.
The Best on the Market.

Write for Prices.

Manufactured by

THE HEATH ELECTRIC CO.,

DETROIT, MICH.

A. M. BARRON,
Investigations and Reports tor Financial Insti-

tutions and Municipalities on Waterworks.

Electric Light, Gas, Street Railway and Telephone

Plants,

ROOM 220 FIRST NATIONAL BANK BUILDING,

DEARBORN AND MONROE STS.

Telephone. Central 128. CHICAGO, ILL.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 86 Broadway, - NEW YORK CITY.

Patent Cauaes. Patent Soliciting.

GASOLINE

BICYCLE MOTORS.
CASTINGS. WITH BLUE PRINTS. $8.50.

ALSO MARINE AND VEHICLE MOTORS.

Lowell Model Co., North Chelmsford
, Mass.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

\/V/e Are Prepared to Furnish Best Quality
FINE MAGNET

ANNUNCIATOR
JUMPER NAZI

ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products in stock.

u \

*»

aSlEOflj Bl-JilBbtJ

SP** 38k""

AUTOMATIC

CLOCK

SWITCHES.
We make lUem to turn en or to

turn off show window or display

llpbls after the store is closed.

Prices same for " on "or "off."

IB Amp.. 25 Lights, Standard. 220

V., 0. P., S4 BO; T. P . $6.60

25 Amp, 60 Lights. Standard. 220

V., D. P., $6 00: T. P., $6.60

60 I mp.. 1 00 Lights. Standard, 220

V., D. P., SB 00; T. P . $8 00.

76 Amp.. 160 I ighls. Standard. 220

V ,D. P , $8 00;T. P . $10 00

Perfectly Rellab'e

Sent on 10 Days' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.

NATIONAL CODE STANDARD

"0. R." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning lire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

Our Feed Water Heaters
t

PURE HOT WATER B

iolld matter fn

mi\ I lift from l<» to 20 per cor

bills. Our latest de m. made entirely

04 CAST IRON, n.,i for lUC

Irapurl<

tie* whli

steel, We also build

BOILER FEED PUMPS.
Single, Duplex and Triplex.

TRIPLEX PUMPS,
Electrically Driven.

Steam and Power

Pumping Machinery

For Every Purpose.

AIR
COMPRESSORS

01 Various Types.

JET AND SURFACE CONDENSERS, AIR PUMPS. FILTER PRESSES,
OIL MILL MACHINERY.

I -f Interested, Address

THE STILWELL-BIERCE & SMITH-VAILE CO.,

257 Lehman St., DAYTON, OHIO, U. S. A.

If yon have the best battery that science has produced, you have a

Columbus Storage Battery,

Cells of many styles for all sorts of work.

THE PRICE IS RIGHT.

Send for our catalogue and find out. It

contains lots of good information on the use

and care of storage batteries.

The COLUMBUS BATTERY & SPECIALTY CO.,
COLUMBUS, OHIO.

J TERMINALS
tui> 1- A ctT OF Tin:

MOON FUSE TERMINAL HEAD
Showing the Outer Casing Closed.

NEVER KNOWN TO FAIL
OR LOSE A WIRE.

Simplifies testing and transposing of lines. It

occupies but a small space. The only
maintenance is fuse wire

WRITE FOR NEW DESCRIPTIVE MATTER.

THE MOON MFG. CO.,
45-47-49 S, Canal St., CHICAGO.
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WANTED.
An opportunity to restore to a paying basis

electric light plants now being operated at a

loss. .Reasonable consideration ;
years of

experience. Address -'EXPERIENCE" cure

Western Electrician, 510 Marquette Bldg,
Chicago.

WANTED.
By man of 30, position as manager or supt. of

telephone exchange. Have had seven years'

practical work in installing, operating and
maintaining exchanges; up-to-date in wiring
and assembling 'phones. Have now under my
supervision five telephone switchboards, all

different makes. Have held position as city

construction foreman. Can furnish best of

references from present and past employers.
Address "J.," care Western Electrician, 510
Marquette Bldg., Chicago.

WANTED.
A position as electrical engineer in a town of

from 2,000 to 4,000 inhabitants, and desire

charge of the running, operation and all recon-

struction of plant. Letters of reference may be

had on application. Address •* H. P." care

Western Electrician, 510 Marquette Bldg.,

Chicago.

WANTED.
Telephone Company in Wisconsin wants SIX

A. No. i LINEMEN and ONE FOREMAN of

construction. Linemen §40 and board. Refer-

ences must accompany applications. Address
" PROGRESSIVE, " care Western Electrician,

510 Marquette Bldg., Chicago.

POSITION WANTED.
Young- man wants position with Telephone

Companv with opportunity for advancement.
Willing to work for low wages to start. Tech-
nical education, good references. Address, E.

L. care Western Electrician 510 Marquette
Building, Chicago.

NOTICE.
I have received communications regarding

Patent No. 677.226. entitled "Method of Pro-

ducing Electrical Energy from Carbonaceous
Mater.als " which were addressed only as fol-

lows: Huso Jone. Chicago, III. All those

interested in the patent will please address

thus: HUGO JONE. Chemist in the Municipal
Laboratory. 411 City Hall, Chicago, III.

FOR SALE.
Alternating system with 550 lights and city

contract for pumping water. In good running
order- Is owned hy bank and must be sold at

once. For particulars address
X. H. CROWELL, Sioux Rapids, Iowa.

FOR SALE OR TRADE.
Electric light plant in town of 3,000 inhabit-

ants, county site. Have citv contract for

streets; business growing and splendid oppor-
tunity for someone; have compact steam plant,

one arc machine and 35 K. W. alternating

machine. Price, 59,000. Address •BUSINESS,'
care Western Electrician, 510 Marquette Build-

ing, Chicago.

Bids for Lighting Plant.

Sealed proposals for Ihe construction

of an electric light plant will be receiv-

ed by the City Council of the City of

Shakopee, Minnesota, until 8 o'clock p.

m. of the 19th day of July. 1901. The
plant will consist of:

1st. A brick power house,

'.'rid. A steam power plant.

An electric lighting plant.

Bids will be received for any one or

more of the above portions of the work
and the right is reserved to let the work

in separate portions, as above divided;

or hi or," ot more contracts, as mi

deemed for the bi he city,

, reject any or all bids.

-rlilied check, made payable to

Shako-

pee, .'•'

bid. and be in an amount equal to

for each bid.

:ire on file

and '

Recorder of said i

WM. .1. KAUTH,
JOHN" P. :

FRED SPINDL

Jam yor.

Telephone Men!
ib's "Telephone Hand

Book." Price, $i.oo. . . .

Electrician Publishing Company,
mite 510 Xarrioette Bid*.. Chlcac*,

FOR SALE.
Second-hand insulated weatherproof copper

wire. No. 6, 14 cents per pound; No. 10, 15
cents per pound.

G. KIATHES' SONS COMPANY,
s-r. LCUIS MO.

FOR SALE.
Electric Power Plant.
This plant was installed by the General

Electric Company through the Union Iron

Works, San Francisco, and was operated but

a few months. The machinery is guaranteed

in first-class condition, as good as new.

Will name prices f. o. b. Townsend. Mon-

tana, or delivered.

One 3-phase alternating- current generator.

500 K. W., 60 cycle with 24 poles, type
A. P.; volts full load 2,400, A. M. P. 120,

revolutions 300, with rheostat.

One electric generator or exciter, 12j
K. W. multiple direct current exciter,
type M. P., class 4-12.5-13.75, volts 125,

with rheostat. .

One marble generator switchboard panel.

30".\00"x2", containing one general field

rheostat, one exciter field rheostat, one
station transformer, one potential indi-

cator, one current indicator, one pilot

lamp, one ground detector with plug
and receptacle, three type L lightning
arresters, six feeder fuse blocks, one
double pole exciter switch, two single

pole switch brake 2,000 volt switches,
iron angle frame.

1 00,000 feet, more or less, No. 2 B. & S.

copper wire on reels.

One large lot of electrical fixtures and
fittings.

Two Pelton Water Wheels, 350 H. P. each.

The generator isdirect connected with
two PeltoD water wheels, 750 H. P. If

to be steam driven, will furnish new out-
board bearing, shaft and flexible coup-
ling under plans of General Electric
Company.

For full information and prices, apply to

CHAS. E. BILLIN & COMPANY,
1645 Marquette Building, - CHICAGO.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & MYDEN,
140 S. Clinton St., Chicago.

THE TELEPHONE HAND-BOOK
BT

HERBERT LAWS WEBB.
Price 81.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BT

THE ELECTRICIAN PUBLISHING CO,,
Suite 510 Marquette Building, Chicago

INVtNTIOI
EUROPE.

Engineers of standing and acquaintance In
Europe wish to arrange for handling several
good Inventions abroad. We want such as are
adapted for the organization of companies, etc.
Literal propositions made.
ZERBE CO., Engineers, II Broadway, New York,

GREGORY:
ELECTRIC cof

'516E5.CLINT0N 5T. CHICAGO

FOR SALE.
Gci oral Electric alternator.

"

One 75-k, w. " • "

.,

nghou '
••

i-k. w.
One 80-k. w " " 60 cycle.
One 75-k. w. " "

IO-k.w. •' 60 "
,-k.w. • "133 "

- Monthly '!argaln£nect.
: at our works. All

apparatus fully guaranteed.

Write for Our Prices on

CORLISS ENGINES.
24 x 44 x 48 Allis Cross Compound.
28 x 60 Allis Corliss.

26 x 48 Fishkill Corliss, R. H.
26 x 48 Fishkill, L. H.
26 x 48 Rankin & Fritsch Corliss.

24 x 48 Allis Corliss.

24 x 42 Rankin & Fritsch Corliss.

20 x 48 Harris Corliss.

20 x 48 Wheelock Corliss.

20 x 42 Hamilton Corliss.

18 x 42 Wright Corliss.

16 x 42 Harris Corliss.

18 x 42 Raokin & Fritsch Corliss.

14 x 24 Cooper Corliss.

12 x 36 Harris Corliss.

10 x 30 Allis Corliss.

16 x 42 Hoffman & Billings Corliss.

20 x 48 Fraser & Chalmers Corliss.

AUTOMATIC ENGINES.

M{ and 24 x 16 Ball & wood Cross
Compound.

13 and 2(H x 15 Arminglon & Sims
Cross Compound.

20 x 24 Erie Class " B " Tangye Bed.
16 x 32 Buckeye.
15 x 14 Ideal.

13 x 18 Porter Allen.
12 x 12 Armington & Sims.
8x9 Armington & Sims.

BOILERS.

Six 250-hp. Babcock & Wilcox, 125 lbs.

One 150 Heine, 125 lbs.

Three 72 x 18 Tubulars, 100 lbs.

Twenty 60 x 16 Tubulars, 100 lbs.

W. W. WHITEHEAD COMPANY, DAVENPORT, IOWA.

MANUFACTURERS
BABBITT METAL, BAR. WIRE SOLDER,

PIG LEAD, INGOT COPPER, SPELTER, ETC.

GREAT WESTERN SMELTING AND REFINING CO., Chicago

Our Students
Succeed

Our instruction helps students to
better positions and higher sala-
ries. This is what a student says:

A Iiln.iiiitii Benefited.
My coarse has been a benefit to me in

many ways. "When I enrolled, I was work-
ing as a lineman.
Owing to the ex-
cellence of your in-
struction, I was
advanced to the
position ofdynamo
tender, and then to
trimmer, with an
increase in wages.
I am now getting
practical experi-
ence in handling
nach in er y and

tores.
ways be
friend c

schools.
Fred W. Houghtaling,

Three Rivers, Mich.

Instruction by Mail
for Electrical Workers In Electri-
cal Engineering, Power and Light-
ing, Railways, Lighting, Car Run-
ning. Monthly payments.
When writing, Btate subject in

which interested.
INTERNATIONAL CORRESPONDENCE SCHOOLS

Established 1891. Capital $1,500,000.

Box lOOS, Scranton. Pa.

1
i

i

i

i

<

t

i

<

t

i:

!

ti

Established 1891. Capital $l,r,0il,00t>. I I
Box 1(KB, s<i .1 in „,,, pa .

The Standard Open Circuit Batteries

of the World.

B END F >R CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St., N. Y.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Olves a higher percentage ol useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-

fected under systematic tests in the Ilolyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those content,

plating the Improvement of powers, will find It to their interest to confei

with us, as we are willing to guarantee results where others have failed, no

matter what make of turbine has been In use. STATE REQUIREnENTS
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

BpotheRo
Manfrs.

of the

well

known

n

39-43
W. WASHINGTON ST.,

CHICAGO.
Brushes

for

IIUUUMMUUi&NNIIMEHm

M

Perfection
SEND FOH DESCRIPTIVE CIRCULAR AND PRICE LIST.

Dynamos

and

Motors.

REPAIRS W882B3£. National Electric Company's Machines.
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Independent Telephone Manufacturing Plant

IN AMERICA.

BUILDINGS OWNED AND OCCUPIED

BY

The Stromberg-Carlson Telephone Mfg. Co.,

COR. JACKSON BOUL. AND CLINTON ST.,

CHICAGO, U. S. A.
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INSIDE -

OUTSIDE,
LONG DISTANCE,

LOCAL or

INTERCOMMUNICATING.

No. 3.

Intercommunicating Central
Energy Wall 'Phone.

CENTRAL
ENERGY
SYSTEMS

FOR ALL PURPOSES.

Send for Catalogue and
Prices.

No. 9B.
Fire, Police and Burglar Alarm.YURGA

SICNALPHONE MFG. CO.,
MILWAUKEE, WIS., U. S. A.

Yon cannot operate this ma-
chine wilh a penny on a string

or by working; wires through
slots.

TRY THE OTHERS.
We have machines for all

kinds of service.

Sent on 30 days' trial.

THE AMERICAN TOLL

TELEPHONE CO.,

50 Sheriff St., Cleveland, 0.

A Nickel

A Day
is the nominal price at which
you can secure the benefit of a

TELEPHONE
rvici ith 35,000 subscribers in the

nd vicinity. Ingoing calls are free.

nd all small shopkeepers can afford to

t in at the low rati . now in force,

Inquire Contract Department for full particulars.

Chicago Telephone Co., 203 Washington St.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of an)'

other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W„ WASHINGTON, D. C.

NATIONAL APPARATUS
Metallic Circuit Multiple

Switchboards.
Positive Double Supervisory Signals. Central Energy.

Simple and Mechanically Perfect.
All Circuits Perfectly Balanced Electrically.

Cost of Operation and Maintenance Reduced to a
Minimum.

The method of Operating that we have adopted has been
determined upon, by long years of experience and

practical operation by the very best telephone
engineers, to be nnexcelled.

Soncfi Ua Your Specifications.

L National Telephone Equipment Co.,
330-332 Lafayette Avenue, Detroit, Mich.

KELLOGG

TELEPHONES
AND

SWITCHBOARDS.

You are cordially invited to

visit the Kellogg Pavilion in

Section R, Electricity Bldg., at

the Pan-American Exposition, at

Buffalo.

I. TVI'li SWITCHBOARD.
unuiiMy Bettering Drop*.

Factory and General Offices:

229 SO. GREEK ST., CHICAGO.
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If you are not a telephone man

DON'T READ THIS.

But if you are, you will be interested

in the system of The Union Switch-

board Company. ......
Send for a catalogue describing

their apparatus, which has proven

itself to be the SIMPLEST and

QUICKEST known in the telephone

business. .......

THE UNION SWITCHBOARD

COMPANY,

ERIE. F»A.

TELEPHONE TROUBLES
ARC UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES Is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
CENTRAL ENERCY

Telephone. 36-50 W. Jackson Boulevard, CHICAGO. U. S. A.

' St. Louis Ideal.

A HIGH -GRADE
TELEPHONE

We are also manufacturers
of high-grade Telephone
Instruments and jobbers in

all Supplies.

Writo us lor tortus on
our now

"st\ louis ideal"

St. Louis Electrical Supply Co.

91 1 Markflt Street, ST. LOUIS, MO.

A

RINGER MAGNETS.SWITCHBOARD

MAGNETS AND SOLENOIDS
of all kinds, any size and resistance.

INDUCTIONJICOILS.
Made any length, size and resistance « it li either Ordin-

ary or Duplex Winding.

WRITE FOR PRICES AND CIRCULARS.

VARLEY DUPLEX MAGNET CO.,
Fisher Building, CHICA60. 'PHILLIPSDALE, R. i. E

GABLE TERMINALS.

CHEAPEST AND BEST ON THE MARKET.

NEAT, SUBSTANTIAL,
COMPACT, MOISTURE PROOF,
CONVENIENT, WILL NOT ARC.

HARD RUBBER INSULATION.
ALL CONTACTS SOLDERED.

WRITE FOR PRICES.

Century Telephone Construction Co.,

CLEVELAND, OHIO.

be: up to date
And Install In >our town or oh in

AUTOMATIC
TELEPHONE

SWITCHBOARD.
Tho Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
f o o V< r» ry , G hioa eo •
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HIGH-GRADE

SERIES 'PHONE.
One of the strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut.4 bar.fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coil in base. Guaranteed to ring loud
through 20.000 ohms.

PRICE, $8.25.

SEND FOB CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

Tbe Largest and Oldest Manufacturers of Rheo-
stats In the World.

Wright Gable Hanger.
SEND FOR SAMPLES AND PRICES.

R.I, TELEPHONE & ELECTRIC CO.,

PROVIDENCE, R. I

Mention this paper.

Independent Telephone Supply Go,
Construction Material and General Supplies.

21 So. Canal St., CHICAGO, ILL.

DO YOU WANT
QUICK SHIPMENTS?TELEPHONES.

Ask us what we can do for you on short notice on Tele-
phones, Switchboards and Line Material.

Kansas City Telephone Mfg. Co.,
516 Main S-fc. %<.mr\&^m Olty,

TELEPHONE AND

CONST. SUPPLY CO..

CHICAGO.
HEW CATALOCUE FREE.

jEbirVARi* A^a

ELECTRO-

MECHANICAL
GONG.

The Electrician Publishing Co., 510 Marquette Bldg.,

Chicago. Headquarters for all latest Electrical Books.

Write for Catalogue.

K0K0M0 TELEPHONES
NA/ill Satisfy YOU.

NOTHING IN FRONT OF THEM.

Write us for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

gfc KOKOMO, IND.

New and Revised Edition JUST ISSUED.

American Telephone Practice

Is entirely encased in iron

and is weatherproof. The
mechanism is very powerful and
gives 375 blows to each wind-
ing. Continuous ringing or

single stroke.

^Iew/Yoru; H-Y

CHICAGO
TELEPHONE
SUPPLY eO.=CHICAGO, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

By KEMPSTER B. MILLER, M. E.

SeOERD.HL PATENT

HAVE YOU SEEN
THE NEW TYPE

"BUG
PROOF"

If not, send for
Samples and

Prices.

IT WILL INTEREST YOU.

Special Inducements to

the Irade.

Made in all Sizes from
2 In. up to 14 in.

SPIES
ELECTRIC COMPANY

SOLE MAKERS,
87-89 W. Van BurenSt.

CHICAGO, ILL.

NEW EDITION OF NORRIES

INDUCTION
COILS.

LATEST AMERICAN PRACTICE.

Nearlr300pe Itwti*-

tlons. Cloth, 11-00.
rcolar.

SPON & CHAMBERLAIN,
1 2 Cortland! St.. New York. U.S.*.

CONTENTS.
Chapter I —History and Principles of the Magneto Telephone. II—History

and Principles of the Battery Transmitter. III.—The Telephone Re-

ceiver. IV.—Carbon Transmitters. V.— Induction Coils. VI.—Bat-

teries. VII.—Calling Apparatus. VIII.—The Automatic Shunt. IX —
The Hook Switch, and Circuits of a Telephone. X.—Commercial Call-

ing Apparatus. XL—The Telephone Relay or Repeater. XII.—Self-

induction and Capacity. XIII.— Telephone Lines. XIV. —Simple

Switchboards for Small Exchanges. XV.—Listening and Ringing Appa-

ratus for Switchboards. XVI.—Self-Restoring Switchboard Drops. XVII

—Complete Switchboards for Small Exchanges. XVIIL—Lamp Signal

Switchboards. XIX. -The Multiple Switchboard. XX.—Transfer Sys-

tems. XXI. — Common-Battery Systems. XXII. — House Systems.

XXIII.—Protective Devices. XXIV.—Distributing Boards. XXV.—Party
Lines Non-Selective. XXVI.—Party Lines. Step by Step Selective Sig-

naling. XXVII.—Selective Signaling by Strength and Polarity. XXVIII.

—Harmonic Systems of Selective Signaling. XXIX—Wire forTelephone

Use. XXX.—Pole Line Construction. XXXI.—Overhead Cable Con-

struction. XXXII.—Underground Cable Construction. XXXIII.—Test-

ing. XXXIV. — Automatic Exchanges. XXXV. — Storage Batteries.

XXXVI.—Specifications.

518 large octavo pages, 379 llius. Price, $3.00.

This is the first complete treatise on Telephony in the

English language. The author was peculiarly qualified for the

task, having been an examiner in the U. S. Patent Office in

the telephonic class, and subsequently as a telephone engineer

had a wide experience in every branch of telephonic work. The

text is profusely illustrated by cuts of commercial apparatus

and carefully prepared diagrams of circuits. No diagram is

given without a full explanation. The apparatus, circuits and

methods of the American Bell Telephone Company and of the

various independent companies are fully described. The

apparatus and methods used in making all of the tests required

in commercial telephone work are fully treated.

Copies of this or any other electrical book published sent prepaid,

to any address in the world, on receipt of price,

510 Marquette Building,

CHICAGO, ILLINOIS.Electrician Publishing Co.,
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A NEW TORCH FOR LINEMEN
ONI CUSTOMER WRITI

"We have used this torch to displace the common gasoline torches for all kinds of line work.
"The old style torch was never satisfactory for line work, and especially if there was any wind

blowing, but with this torch we find that we can handle No. 6 and No. 4 wire out of doors very nicely,

and in some cases much more convenient than with a slush pot and furnace; the wind seems to have
but very little effect upon it.

"I am very sure that it is only necessary to get this torch introduced to make it a fast seller,

especially to any that will appreciate a torch that will work when they want it to."

THE TURNER MOGUL GASOLINE TORCH.
MANUFACTURE!) Ill PKII'K. HO.OO > I.T.

The Turner Brass Works,
120 Kindle Street, CHTCAGf)

The Worcester Polytechnic Institute,

WORCESTER, MASS.,
T. C. MENDKNHALL, Ph. I)., LL.D., Presi-
dent. Courses of study in Mechanical. Civil

and Electrical Engineering, Chemistry and
GeneraiScience. New and extensive laborato-

ry m Engineering, Electricity, Physics, and
General and Industrial Chemistry. Special facil-

ities In Hydraulics. 200-page catalogue, show-
ing appointments secured by graduates, mailed
free. Address J. K. MARSHALL, Registrar.

Eureka Depolarizing «=«

Solution for battery cells, i line builders' tools.

WRITE TJS ABOUT IT.

SPAHR & SWINGLI
MILLERSBURC, OHIO.

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOGUE.

Our Tool Book tells about thei_
It Is of interest to all linemen. Gel a

copy now, FREE.

Headquarters for Linemen's Tools.

MATHIAS KLEIN & SON, "^KSSfiE:

Eidredge Battery Voltmeter,

The only low-prlc* poefc
ment Indicating la toIIa.

Ittg poata Lare noa-rtinotiW* mta.
Lljrbt weight *nd oeat lo Appear
vice.

Kidr«-<1fc-c Electric Ml*-. Co.,
Springfield. Mm, C S. A.

CONTINUOUS RAIL JOINT COMPANY OF

AMERICA.
General Offices: 164 MARKET STREET,

NEWARK, N. J.

Millions In use on One Hundred and Forty-Five (14.">>

railroads in the United States, on over Seven Thousand Five
Hundred (7,500) miles of track.

When Traveling Northwest
See that your ticket reads via

WISCONSINOENTRALRAIUWAY
For St. Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front .

Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE, - - WIS.

^»^^ ^^jfc^^^^^^^^»^iiAAAAAAAflffffffffffttf» »V •> ••!•»?•

S AREYOU LOOKING FORTROUBLE?
IF SO. GET A CO:

TELEPHONE TROUBLES
ANDHOW TO FIND Tlil H

—IX—
BOTH MAGNETO AND COMMON BATTERY

SYSTEMS.

8th Edition Just Out. Price. 25c.

Electrician Publishing Co.,

510 Marquette Buildiae,

CHICAGO.

THE 'TELEPHONE HAND-BOOK
NEW AND REVISED EDITION, WITH A NEW CHAPTER ON "RECENT PROGRESS,

BY HERBERT LAWS WEBB.
BRINGING THE BOOK UP TO DATE.

ieo
Zfember of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Practical Guide to the

Testing of Insulated Wires and Cables." Joint Author of "Electricity in Daily Life."

•ages, 133 Illustrations, Cloth, Hand- •rice $I.OO.
Extract from Preface.—"This little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. Bui It It

felt that there is a demand Cor a practical book on telephone working and management, and the TELEPHONE HAND-BOOK is an attempt at meet in p that demand. Wtih the exception of a few
chapters dealing with certain forms of transmitters and receivers used in Europe, which are given for the Information of those who may wish to en^uce in the manufacture of telephones, ibe
book is based entirely on standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear in tls language that
everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by

CONTENTS
anyone can understand and learn from It

the entire electrical fraternity.

CHAPTER The Invention of the Telephone.
Sonne "Waves. Artlculnte .Speech.
Elecrrtc Telephony. The Bell Tele-

phone.
The Microphone.
Current Induction. Electromagnetic

Induction.
The Induction Coll: Its Use In the

Telephone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Belt Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Re-

ceivers, Mercadler's Bl-Telephone.
The Siemens, Kotyra, Neumayer and

Bo'ttcher Receivers.

CHAPTER 13.

14.

16.

16.

17.

18.

19.

20.

2L
22.

Carbon Transmitters.
The Blake Transmitter.
The Lone Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttrlss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmit-

ters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Bat-

terles.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

CHAPTER 2=.

29.

SO.

St
32.

33.

34.

3S.

36.

37.

3S.

39.

40.

4L

PnbiiMi.mi o.td ror nrjo i, y ELECTRICIAN PUBLISHING CO.. 510 Marauette Building. Chicago

Metallic Circuit.
Underground Wires.
Light nine Arresters,
Inside Wiring.
Installation of Telephone Instru-

ments.
Inspection and Maintenance.
The Condenser; Etc 1 s* Id Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Bxchac
Party Lines: The Brldglnc Bell.
Lone Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Teleph-

ony.
Recent Progress Appendix.

IMPROVED

WARREN
ALTERNATOR
SANDUSKY

OHIO
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Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH SPEED ENGINES.

HICHEST EFFICIENCY,

BEST CONSTRUCTION.

IALL.

CHICACO OFFICE: _ , ,1526 Monadnock Building.

INOINE CO.,

ERIE, PENNSYLVANIA.

JEFFREYS DREDGES
FOR CATALOGUE,

THE JEFFREY MFG. CO. I

COLUMBUS, OHIO.

6AS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

CASOLINE ENGINES, same
characteristics as above.

DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

THESE ENGINES CAN BE

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

SUMMER HOMES.

In the Lake Country of Northern Illi-

nois, Wisconsin, Minnesota and the

Upper Peninsula of Michigan, on the

line of the Chicago, Milwaukee & St.

Paul Railway, are hundreds of most
charming summer resorts. Among the

list are: Fox Lake, Delavan Lake, Lake
Geneva, The Lauderdale Lakes,

Waukesha, Oconomowoc, Palmyra, The
Dells at Kilbourn, Elkhart Lake, and
Madison, Minocqua, Star Lake,

Frontenac, White Bear, Minnetonka,

Marquette, Spirit Lake, Okoboji, Big

Stone Lake, etc , etc.

For illustrated booklets "Summer
Homes for 1901" and "In the Lake
Country, "send addrf ss.with six cents in

postage, to F. A. Miller, General Passen-
ger Agent, Chicago, Milwaukee & St
Paul Railway, Chicago, 111.

CH ICACOLOU IS VI LLE
INDIANAPOLIS

AND
CINCINNATI

CO VIA

MONON ROUTE
AND CM.a D Rw/

LUXURIOUS PARLOR AMD DINING
<-./*&•-, BY D.A.Y.
PALACE SLttPINCAND COMPAPTMENTCARS BY MIGHT.
6 TRAINS DAILY BETWEEN
CHICAGO AMD THE OHIO RIVER
WntfHn "'" '.-<i"«'fnu.

CHICAGO .
- *

PALMER BROS.,
MIANUS, CONN.

Stationary and Marine Gasoline

Engines and Launches.

SEND FOR CATALOQ.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Western Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals
in Dining Cars. Buffet Library Cars

with barber. The best of everything.

The Pacific Express leaves 10,30 p. m.
daily. Tourist Sleepers daily to Califor-

rr? and Oregon and personally conducted
excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

t ',t Btoa&waf, Km»Yorii
Dadalphb

-
I . Cincinnati

ll

yj4 Superior Si., - Cleveland
17 C*mptlS'}Ult!uS, Ltdfolt
» K\b#>\ ,£A*t,T',iunw.Oal.

•••GRAPHITE FOR RESISTANCE
Made In almost any form required and of 1 ohm or 1,000,000 ohms as

desired. We also make graphite boxes and crucibles resisting heats
of 4,000 degrees. ...........

JOSEPH DIXON CBUCIBL.E CO., - JERSEY CITY, K.J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

Higb Speed and Efficiency. Great Strength. Balanced
Gate. CloBe Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write lor pamphlet I, stating your Head and
Power required,

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

JUST PUBLISHED.

DYNAMOS,
A practical explanation of the Designing,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DVINAiVIOS,
BY F. S. HUNTING,

Chief Engineer Fort "Wayne Electric Cor-
poration.

20 Fa^es, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 2S CENTS.

ELECTRICIAN PUBLISHING COMPANY,

Suite SIO Marquette Bids.. Chicago,

A Direct Beading Ohmmeter.

©limmeters,
Ammeters,

Voltmeters.
Special Electrical Machinery.

F. B. SAGE <& BBO.,
Successors to American Electric Specialty Co.,

1*43 Liberty St., New York City.

New York Agents Wirt Electrlo Co. Rheo-
stats and Brushes.

THOROUGH INSPECTIONS

Insurance against Loss or Damage to

Property and Loss |Ol Lite and

Injury to Persons caused by

STEAM BOILER EXPLOSIONS.

J. M. ALLEN, President,

WM, B. FRANKLIN, Vice-President,

F. B. ALLEN, Second Vlc»-Prenldent,

J. B. PIERCE, Secretary,

L. B. BRAINERD, Treasurer,

L. F.MIDDLEBROOK, Asm. Secretary.

ALL EMPLOYES
In the operating department of the "Alton Bond " are

required to pass mental and physical examinations
calculated to Becurc absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the eafcet railways In the world 1b

"THE ONLY WAY"

ur.ii, j, CHARLTON, qidnm, vABaanaau aoiunt,

I

reg.trade marks the Phosphor Bronze Smeltinq,Co.Qmited,
2200 WASHINGTON AVE.,PHILADELPHIA.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,R0DS, SHEETS, etc.

9/^Jr^uw/- — DELTA METAL-1-
.

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.
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CEDAR POLES
UNDSLEY BROTHERS COMPANY
MENOMINEE, MICH, and PORTl- A N d, OREOO N.

WHOLESALE PRODUCERS
SO-FOOT TO 80-FOOT POLES OUR SPECIALTY

DM EC BERTHOLD CROSS
rULCO. & JENNINGS, ARMS.

WHITE CEDAR. 8T\ LOUI8. LO||Q LEAf,
IDAHO CEDAR UP tO 80 ft.

j
Chemical Building, i PINE AND FIR.

Mfl
ALL SIZES FOR ALL PURPOSES. ,-MORSE CO.,

I'HIXOII'AI. OKFICKS, »A«»IIVAW, HICK.

CEDAR POLES PIUNG AND STREET R< R> TIES>=^==^= Ozan Lumber Co., - St. Louis.

Indianapolis-Arm, Bracket ft Pin Co.
Succ.s.orc to J. B. MACERS,

Arms, Brackets, Locust and Oak Pins,

Tent Stakes, ROPE Lock Blocks.

Qlfitr: lit t. M.fldl.n St., Indl.n.poll.. In4.

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestDUt tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Mala Office, Lewlsburj, Tenn., Bnach Office,

Kellerton, la., Oak Mills, Montlcellc, Ark.

JUST AT PRESENT WE HAVE A SURPLUS OF MICHIGAN WHITE
CEDAR 6 IN. TOP

25 AND 30 FT. POLES 5x5
5 x 6 6x6 TIES.

OF COURSE THIS DOES NOT INCLUDE ALL OUR STOCK, BUT WE
CAN MAKE ESPECIALLY LOW PRICES ON THESE. WRITE US.

MALTBY LUMBER CO., BAY CITY. MICHIGAN.

STREET RAILWAY TIES.
Oar specialty, 7 foot white cedar Hen for Electric
and Street Railways.

PERRIZO&SON8,
Daggett. Mich.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Produots.

SPRINGS
ALL SMALL SPRINCS U8ED
BY ELEOTRICAL TRADE,

MOTOR OR MOTOR VEHICLE MANUFACTURERS.

THE WALLACE BARNES CO.
Established 1857. BRISTOL, CONN.

Submit samples for price*. Complete asjortm^nt, higher
rolled bteel alWBfi In »tock. Catalog upon appilci,-

BH J H. FOWLER
170?- 7 flSHER BtOfr., CWCA.CO.

CEDAR POLES.
GE0R6E W, BENHAM, Producer,

PETOSKEY, MICH.

COOL-I AND iUI »L_Y OO.DOE F-LJE
WHITE (F.DAB t/%1 — <2

and PACIFIC COAST P*VIk&9.
OFFICE, 826 Guaranty Bldg., MINNEAPOLIS, a in\.

POLES W. C STERLIN6 ft SON,
MONROE, MICH. TIES.

Elevan Pole Yards In Michigan
Wholesale Producer* for JO year*.

New Dynamo Tenders' Hand=Book.
By F. B. BADT.

lib Paget-, 140 Illustrations. Flexible Cloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the

old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book told, and over 10,000 of the new.

Electrician Publishing Co.,
510 Marquette Building, CHICAQO.

Patents
Fifteen years of continual practice before

the U.S. Patent Office gives me the ability

to render Inventors valuable service In pro-
curing their patents. 1 am an electrical and
mechanical expert, thoroughly coDversant
with t\ 8. and foreign patent Laws.

Patent Litigation. Opinions.

F. W. BARNACLO,
809-811 Equitable Building. BALTIMORE. MD.

Washington Office, 602 F Street. N. W.

For further Information see page No. 80 of the

ORREN BOOK of Hardware Specialties.

THESE GOODS

UTICA DROP FORGE &T00L CO., 5:emenway Co. 296 Broadway. NEW YORK CITY.

R. H. LEAVITT,
CAPRON, ILL.,

Manufacturer of

STANDARD ELECTRIC-LIGHT AND TELEPHONE
CROSS-ARM BRACKETS AND PINS.

Write us for prices. We like It. Will sit up late

led rise early to answer you and till your orders.

RED CEDAR PILINC, POLES AND
POSTS, a" lengths. J. P, MEREDITH
CEDAR CO.. Memphis. Tenn.

G. J. HUEBEL & CO.,

MENOMINEE, MICH.

Our Stock of

POLES
Is Complete.

Main Yard at Menominee.
BRANCH YARDS AT

Wausaukee and Packard, Wis.
Nathan and Bagley, Mich.

Cedar
TORREY

CEDAR CO.,
CLINT0NVILLE, WIS.

Lirg* (lock Conitintly on Hini.
Poles

TOOLS, CROSS ARM BRACES,
DISTRIBUTING POLE TOPS.
IRON AND STEEL WORK OF

EVERY DESCRIPTION.

W. H. ANDERSON & SONS,
18 Macomb SI.. Detroit, Mich.

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY.

Suite SI O Marquette, CHICAGO.

. . _ . • .. a f A—. _ - .

"VaRpS: T^KtofWiNu, titer,. _ <ZRZ1n3A^,^A/\s. _ New UHpoW. ^*Jis.
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Westinghouse
Single Phase,Two
Phase and Three

Phase Generators

Raising and Lower=

ing Transformers

Rotary Converters

Alternating Current

Electrical Apparatus

Polyphase

Induction Motors

Two and Three

Wire Single Phase

and Polyphase
Integrating Watt
Meters

Westinghouse Type "C* Induction Motor.

Westinghouse electrical apparatus converts Niagara energy into the light that illuminates the electric tower at the Pan-American Exposition, Buffalo.

Westinghouse Electric
& Manufacturing Co., Pittsburg, Pa.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

_jiist the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.-CHAPTER I: Electricity; Positive and Neeative; Conductors,

Ion-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
ueres.—CHAPTER II: Dynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets —
CHAPTER III: Armatures, Construction of. Different Kinds of; Commutators, How Made andCon-
aected; Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;

Induction; Series "Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-

rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System —
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;

Candle Power; Operated in merles ^Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;

Multiple Series Cut-Out; Three Wire System.—CHAPTER VI: The Arc Light; How formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Globes; Shape of Carbons I nder Different

Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; ( lutell

Lamps; Clockwork Lamps; Double Lamps; Troubles In Lamps.—CHAPTER VII: Commutators
ind Brushes; The Brush Commutators; Brushes; Different Styles of Brushes; Double Brushes;

Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
it Brushes: Care of Brushes and Commutators; PluMng.-CHAFTER VIII: current Regulation;

Hand Regulation; By Position of Brushes; Resistance Box; Resistance Colls.—CHAPTER IX:
imerican System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.

CHAPTER X: Brash System of Automatic Current Regulation; Brush Armature; Diagram of I ir-

mlts through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;

Dial Controller: Circuits and Connections of No. 8 Brash Dynamo; Circuits of Compound Wound
Constant Potential Brash Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: circuits of Dynamo: Action of Regulator; Howell Pressure Indicator; Dia-

gram of Circuit-
; Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-

matic Current Regulation: Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
of Regulator. CHAPTER XIII: Schuyler System of Automatic Current Regulation;

Dynamo; Armature. Commutator and Brashes; Diagram of Circuits In Armature and Field; Regu-
lator: Circuits In Regulator.-CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall controller;

Diagram of Circuits; Air Blast—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current

'

Dynamo: Extra Brash: Resistance Colls and Regulator. CHAPTER \\ I:

ampere Meters: Tangential Scale; Solenoid Meters.—CHAPTER XVII: Voltmeters: Pressure
sod Potential Indicators.-chapter xviii: Testing: Galvanometers; Astatic Needle; Dltfer-

sntlal Apparatus.—CHAPTER v. IX: Wheatstone Bridge or Electrical Balance; Diagram of Clr-

rults and Methods of use: Bridge arid Rheostat; Round Form; Square Form.—CIIA Pl'Elt XX:
The Magneto as a Testing Instrument; Armature: Field; Bell; Diagram of circuits.-CHAPTER
XXI: Coupling Dynamos Together; In Series; In Shunt; Scries, Shunt and Compound Wound Ma-
rtrmes-—CHAPTER XXII: Switches and Switchboards: Loop Switch; Plug and Socket; Change
Dyer Flog and Socket CHAPTER XXXIII: Electric Motors: General Principles the
Same as In D, ; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; Of Series Mojors: < o inter B. M. P.; Direction of Rotation and Direction of

Current; Starting Motors; Diagram of Connection.

PART II CONTENTS.-CHAPTERI: Alternate Current Dynamos; Principles of the

Field; Field Current Armature; Winding; Connections; Lamination; Different Types of Alterna-

tors- Regulation; Leading Systems; The 'Brush Generators: Magnets; Armature; Principles of In-

duction. -CHAPTER II: Dynamos, Continued; The Mordey Alternator; stationary Armatures;

Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dyna-
.

nios Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction: Regulation.CHAPTER IV: Induction Coils; Converters; Trans
formers; Economy of Distribution; An Electrical II. P.; Losses In Conductor; Induction I oils;M
feet of Induction"; Trausforiners.-CHAPTER V: Transformers Continued; Induction Colls; Con-

verters; Transforming Up and Down; Design of Transformers; The Static Charge; Protection

Against- Grounding the Si ndary; other Devices; The Foil Protector; Different Types oflrans-

formers —CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Wiudingof Iraustormers;

Connecting to Circuit; Regulation; Safety Fuses.-CH AFTER VII: Parallel System; Series Arc
Light System; Diagram of circuits; Parallel System; Primary Circuit; Secondary Circuit; 1 lacing

of, Transformers; Fuses; Diagram of Series Are Light Circuit.-CIIAFTER VIII: Lines of Force;

Hysteresis- Magnetic Penetration; The circuit of Lines of Force; Experiments with Magnet;

Rapidity of Reversals and Hysteresis.—CHAPTER EC: Arc Lamps "In Series; The WcstlnghouseKapitlllvoi lieveisais aim Ji vsicicsis.—v. hai uvuia. jvii. i,<i.iij>.-., *" """';'
r.,, , V.: -i-i, v

Arc Lamp; Diagram of circuits In Lamp; Action of the Mechanism; Flat Carbons.—( II Al IkltX;
Arc Lamps, in Multiple; Slatterv Differential Lamp; Mechanism of Lamp; Its Operaaon.—CHAP-
TER XI- Measuring and Indicating Apparatus; Instruments for Use with Alternating Currentspparatus; .„.,..„ ., .— — •--=,- ;—**.-«-

from those used with Continuous currents: Ammeters; Voltmeters; Description of Several

if Instruments.. CHAPTER XII: Measuring Instruments, Continued; Hot \\lre Iiistru-

I'lieCardew Voltmeter; Details of the Instrument; Low Potential A oltmotor.-CIIAI 1 ER
XIII- Voltmeters; Double Coll Voltmeter; Two Tvpes.-CHAPTER XIV: Spring Meters; Curled

Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connect ions and Opera-

tion of Instniment.-CHAITERXVI: Recording Meters; Stanley Meter; Construction and I r[n-

,f ODeration: Diagrams of Fails; slut lory Induction Meter; Description of Parts and Prln-

f Operation Watt Meier; Thomson Meter. -CHAPTER XVII: Generators In Parallel:

liliiiciitles in Operating; Alternate Current Generators in Parallel; Arrangements of circuits and
Machines for Operating In Parallel; Diagram of Common Arrangem- nt of Machines and Urcults.-

CHAPTER XVIII: ohm's Law; StrenuUi of Current; Formulas and Examples; Power and Heat

Ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

Dill.-

Form

Iplcs

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., SIB Marquette Blag., CHICAGO.
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wes'ilk:. ELECTRK

FORT WAYNE ELECTRIC WORKS
(INCORPORATED)

"Wood" Measuring Instruments
ABE NOTED FOR TMElP

ACCURACY,
RELIABILITY

ANf,

PERMANENCE of CALIBRATION.

.cted upon the Gravity Principle.

Contain No Springs orPermanent Magnets

AMMETER.
FOR ALTERNATING OR DIRECT CURRENTS.

Can Be Left in Circuit Continuously With-

out Danger of Overheating

WE ALSO MAKE INSTRUMENTS FOR ARC CIRCUITS.

SEND FOR BULLETIN. :

OFFICE AND FACTORY, FORT WAYNE, INDIANA.MAIN

e*****^^ ........... . ...

.

........ . ........ ...

NONA/ READY!!
WESTERN ELECTRICIAN'S

1901.
ARRANGED IN BOOK FORM, POCKET SIZE.

10 Cents per Copy. Send for it.

ELECTRICIAN PUBLISHING CO.,
mJSS? CHICAGO.
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SIUKTEYANI

ELECTRIC
FANS

HAZARD MANUFACTURING CD.,

Wires and Gables.
HIGH-GRADE RUBBER-

COVERED,
WEATHERPROOF

MAGNET, OFFICE, ANNUNCIATOR WIRE.
Sekerai. Office and Wobks,

Wilkesbarre. Pa.
New Yobk Office,

60 Dey St.
Chicago Office,

1201-2 Marquette BIdg

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples ion application.

VULCANIZED FIBRE CO., - Wilmington, Del.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Waabera
and Packings. Patent Insulating Cleats.

manufactured by

THE KARTAVERT MANUFACTURING CO.. Wilmington urn

Use

Hot
On.

cups

oft
BONANZA

N. CANAL ST. ^"Cfftiwoaain

C H I C A G • I LL • USA- ^'.SUSS?

CARGENT & LUNDY,

Engineers,

1000, 46 E. VAN BUREN ST.. CHICAGO.

FREDERICK SAKGENT. A. D. LUNDV

In 100 types and sizes

Special designs for re-

quirements jeJ "We build

both fan and motor x>

B.F.STUR1EVANTC0.
BOSTON, MASS.

NEWYORK - PHILADELPHIA - CHICAGO

American VitriM Conduit Company,
1LA1TTJPACTTJBEBB OF

VITRIFIED SALT GLAZED
UNDERGROUND AND INTERIOR CONDUITS.

Contractors for Complete Installation
of Conduit Systems.

General Offices: 39 Cortlandt St.. N. Y.

GLASS WOOL
FOR STORAGE BVTTERIES AND
LABORATORY WORK, FILTRA-

TION PURPOSES, ETC.

GL.ASS WOOL MFC. Cl>.

mlL^TtS™e"207 W.Madison SUChlcago.

HELIOS-UPTON COMPANY
ENCLOSED ARC LAMPS

220, 550 Volt Circuits

FOR

RAILWAY PARKS,

RAILWAY STATIONS,

RAILWAY CAR BARNS,

POWER CIRCUITS,

STREET LIGHTING,

MILL LIGHTING.

FACTORY LIGHTING,

Etc, Etc.

ARC LAMPS FOR ALL
CIRCUITS.

Ho. 632).

HELIOS-UPTON C2
New York Agents, PHILADELPHIA,

THOMAS & BETTS. CHICAGO,

141 Broadway. PEABODY, MASS.

Inc. 1805.

n Black Diamond File Works

i

ot
!•
ct

I

iot
ct
ot

Special

Prize

Gold Medal

at Atlanta,

1895.

^ OIB GOOD§ ABB ON »AJL,E IN ETEBC LEADMO I1BDW1BE
Vf STORK US THB UNITED HTATIS ADD CANADA.

Jj
6. & H. BARNETT COMPANY,

Jo PHILADELPHIA, PA.

Insulated

Rubber
Wires and Cables.

John Ac Roebling's Sons Co 4

WORKS AT

TRENTON. N. J.

ii.iiii in «!/.« from 1 K. iv. to /.»» K. W.

ENGINE TYPE

GENERATORS.
DIRECT CURRENT.

Mechanically,

Electrically and In

General Design

Superior to All.

AKRON ELECTRICAL

MFG. COMPANY,

AKRON, 0.

NEW YORK OFFICE,

MacKay Engineering Co.,

149 Broadway.
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WCSTCHN SELLING AGENT,

IMP! CY INSULATED
IVIt^L.ELA WIRES AND CABLES.

RU8BER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

£bn .cll.no »GtNT. simplex Electrical Company,
limd'nock Block, CHICAGO. 75-81 Cornhlll, BOSTON, MASS.

H. R. HIXSON,
I 137 Momdnock Block, CHICAGO

*<"">:

1889—Paris Exposition,
Hedal for Rubber In.nlatiaau
1893—World's Fair,
Medal for Bobber Insalatlaa.

THE STANDARD FOB
RUBBER INSULATION.
8ole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee
w
r«f Wires.

THE OKONITE CO., Ltd.
tafias. \

»""'•" 253 Broadway, Hew York. %™»\X™uVF UH

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cablet,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEdRAPM AND FIRE ALAR1 CABLES.

All Wires are lasted at Factory. JONESBOBO. I > O.

" PHONO -ELECTRIC"

"Phono-Electric

TROLLKY
WIRF

STR'

AND RELIX1

BRIDGEPORT BRASS CO

,

19 MiniT St.. Nc» York.

CEDAR ffflf PDLES
LONG DISTANCE 'PMONE^////(^ WRITE US

A. P. HOPKINS c\ C6.E5CANABA.MlCM.

ERICSSON SWITCHBOARDS
Of all aires. Telephones for all nses. Wrile
for particulars and tell j oar needs.

ERICSSON TELEPHONE CO.,
296 Broadway, NEW YORK.

"Bullock Electric

Mfg. Co.,
CINCINNATI, U. S. A.

Wagner Electric

Mfg. Co.,
ST. LOUIS, u. s. A.

Direct and Alternating Current

Equipments for Electric Light and
Pvwer. 387

Queen & Co.,
IOIO Chestnut St., Phila.

480 mono* blbg., c;;ica«o.

Acme Tasting Sets, Queen-WIrt
Switchboard Instruments, X-Raj
Foous Tubes, Induction Coils.

I-T-E &
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.. PHILADELPHIA

2,000 IN USE.
Bipolar and Hamrtlar Melon
from ^ to ;« ii ..-(»« 5-- »rr Ptb*-
boi from 16 Ucku to T*o. w« m3
orrtnt Ooed p»i fits t.r afoatm.
Ttw Beeart Eke Mff.U..Tr*T,0*»*

rom^

CONTINUOUS RAIL JOINT COMPANY
OF AMERICA.

GlSERAL OrricBfl: 142 MARKET STREET.
NEWARK, N. J.

* Millions In use on One Hundred and Forty

-

FUc (145) railroads in the Untied Slates, on
OTCtr Seven Thousand Five Hundred (7,500)
miles of track.

OHIO ELECTRIC WORKS.
CLEVELAND, OHIO,

Are now mailing their new Illus-

trated catalogue of the leading
Electric Novelties and Appliances.
Write for an early copy with dis-

count sheet.

'M
LAMPS««™

flfESTIIN Electrical In^tnent Co.

Waverly Park, ESSEX CO., N. J.

Uluminaied Bill

Tho*« lDHtramenta are

baa*d upon the um« g»n-

•ral principle and are juat

a* accural*, a* our regular

Standard Portable Direct

Oorrent Voltmeter* and
Ammiten, but are much
larger, and Hie working
parte are incloewl In a

neatly dealgned, duat-proof
oaet-lron oa»e which effect-

ively ihlelde the lnrtrn-

ueoU from diitarblag ln-

naenoM of jitornal fflag-

netW field*. Wcaton Standard Illuminated
Dial Station Ammeter. BKKI

Style B. laatn

Weston Standard

portable Direct Heading
Voltmeter* and Milllvolt-

meter*. Animator* and Mil-
, Wattmi ter*

nod Voltmeters, f«r Alter-
nating eaOlMrecl Current

(able loetmmenta
are r*coirnl**d eartaoderd*
thnmMhoQt the clvlllaed

world.

our Semi-Portable La-
boratory Standard Vole,

ad Ammeter* are
lUr,

• lh* moat r*lla-

Die. (.rsn>loli' standard • for
tT u**.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO..

Contraclort and Builders of Street Railway and Electric Ptaatt.

THE BEARDSLEY GRAVITY DAM.
For Ave cents la stamp*, we will mall to any addree* our book entitled. The Gravity Dan.

»Q7 MAIN ST. Writ* M. W. STARK, Sec> andTr***.. tor particular*. KLKHAHT. IMP.

Mention the Wt»t»ks Kijevrtuct-s,", when writing for catalogue*.

WIM.YOISG IXSTRUHKffTS
ARE ALWAYS AIREAST WITH

E MOST ADVANCED 8CIENCE.

WE ARE SPECIALISTS IN MEASUREMENT.

WE HAKE A FULL LINE OF

i Electrical Test Instrumerts.

. mulling Hal
cuia-

J* 00«T 8UY UHTIL W
ELMER C. WILLYOCHC.

97 99 Frankfort St.
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ARCAIN IN FANS.

Midqet Direct Current

Ceiling Fans.

Designed for use where limited

space make high speed, short

blade sweep and minimum con-

sumption of current essential.

Mahogany
Blades,

24 inch sweep.
Blades set at an
angle of 15°

and
interchangeable.

Unique in design, artistic in ap-

pearance and noiseless in opera-

tion. Speed 500 revolutions per

minute.

Bearings of

High-Grade
Gun Metal.

Self-Oiling and
Self-Aligning.

Brushes
Self-Lubricating.

PRICES:
I 10 Volt

170 "

$ I 1.00

I 1.55

220 Volt

250 "

$12.55

12.55

WESTERN ELECTRICAL SUPPLY CO
Catalogues and Descriptive
Matter on Application. ST. LOUIS, U. S. A.
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>rsThe Cblortbc accumulator" offer

THE MOST ECONOMICAL METHOD of INCREASING POWER HOUSE EQUIPMENT or EXTENDING LINES.

IT SAVES COAL AND COPPER AND IMPROVES SERVICE.
Illusiraied Bulletins upon request, Upon request from Railway Companies investigation will be made and reports sobmitted

The Electric Storage Battery Co.
Allegheny Avenue and 19th Street, Philadelphia, Pa.

Sai eb I New York Hoston, Chicago, Baltimore, St. Loi'is. ' i.i:\ p-.i.ami. Fkam;isco. Piiilaokm i

Dinbia: f IOO Broadway. 80 Stale St. Marquette Uldg. Equitable Ltldi;. Walnwrlgbt Wig. New England Bldg Nevada Block. A and 10th

RIO '

Detroit.
Michigan Electrli

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.

PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

W« tell PUTINUM in any quantity, cither large or small. We buy PLATINUM 01 anything

containing PLATINUM, in any quantity.

For Incandescent Lamps and Everything Else.

bakem* «& co.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

Newark. N. 1. New Vork Office. 120 Liberty Slreet.

Genuine Telephone Wire
Of highest conductivity and heaviest galvanizing, made in accordance with the specifications of the largest
Telegraph and Telephone Companies, has an embossed tin seal securely riveted around every bundle as follows :

Bundle of Telephone "Wire

with Seal Attached.

» W ^V I ^ O I I DCT I T I I T I ^\ l\l of inferior wires by seeing that every bundle is tagged
f\ Y \J I U O \J DO I I II U I I \J im (according to grade) with one of these seals.

A I Ofl Copper Wire, bare and insulated, single and AIICDIPAU CTCCI Q, tillDC OflALOU stranded, for telephone, light and power. AlfULIlIU All O I EEL Ob If 1 11 C UUi.
GALVANIZED STRAND. THE ROOKERY, CHICAGO. ILL.

;

:

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co....—
Akron Smoking Pipe Co 22

American Battery Co 17

American District Steam Co..—
Amer. Electric Fuse Co —
Amer. Electrical Heater Co.. 10

Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. Steel & Wire Company. 3

Amer. Toll Telephone C0....14

Amer. Vitrified Conduit Co... 5

Anderson & Sons. W. H 19

Baker A Company 3

Ball Engine Company 18

Barnaclo, F. W 19

Barnes Company, Wallace ....—

Barnett Company, G. & H 22

Barron, A. M 11

Beardsley Gravity Dam A
Construction Co 1

Becker Brothers —
Berthold A Jennings 19

Besly A Co., Charles H 22

Big Four R. R -

HtHsell Company, The F 10

Bossert El. Construction Co. .10

Bowers Manufacturing Co ...22

Bridgeport Brass Co 1

Brunt Porcelain Works, G. F. 7

Bullock Electric Mfg. Co I

Central Electric Co 6

Central Telephone A El. Co. . 10

Century Telephone Const. Co.—
Challlet, Adolpbe A 12

Chicago A Alton Railroad... .18

C. A N. W. R R 18

Chicago Edison Company 4

Chic. Fuse WlreA Mfg. Co. ..11

Chic. House Wrecking Co—

—

C, M. ASt.P.R. R 18

Chicago Telephone Co. 14

Chic. Telephone Supply Co.. .16

College City Electric Co 11

Colorado Lamp Co.. The 11

Columbia Telephone Mfg.Co.—
Columbus Batt. A Spec. Co.. —
Continuous Rail Joint Com-
pany of America I

Coolldge Fuel A Supply Co. .19

Crescent Mfg. Company 10

Crocker-Wheeler Company..—
Cntler-Hammer Mfg. Co 16

Cutter Elec. A Mfg. Company. 1

D. A W. Fuse Company —
Dearborn Drug A Chem. Co.. 9

DeDion-Bouton MotoretteCo. 4

Diamond Meter Company— 4

Dlehl Mfg. Company 8

Dixon Cmciblo Co., Joseph. .18

Edison Decorative & Minia-

ture Lamp Department 10

Edison M fg. Company 9

Edwards A Company 9

Ridredge Electric Mfg. Co.. .
—

Electrical Engineer lnstltute.12

Electric Appliance Company. 10

Electric Storage Battery Co.. 3

Electrician Pub. Company.. .21

Rlec, Motor A Equlpmont Co.22

Electrolysis Proof Conduit
Manufacturing Co 5

Ericsson Telephone Company 1

Fair Tel. A Con. Supp.Co.... 17

"For Sale'^AdvertiBoments .. 12

Ft. Wayne Elec. Works., Inc.. 21

Fowler, John H 19

Franklin Eng. A Elec. Co....

-

General Electric Company... 7

General Incandescent Arc
Light Company 5

General Incand. Lamp Co....—

Glass Wool Mfg. Co —
Gordon Battery Company.. ..10

Gould Storage Battery Co.... 4

Great Western Smelting A
Refining Company —

Gregory Electric Company.. .12

Hartford Steam Boiler In-

spection A Insurance Co.. .—

Hazard Manufacturing Co...—

Heath Electric Company 11

Helios-Upton Company 22

Hobart Elec. Mfg. Company.. 1

Holmes Fibre-Graph. Co —
Boltzer-Cabot Electric Co... 8

Hopkins A Co., A. P 1

Huebel A Co., C. J 19

Incandescent Electric Light

Manipulator Company
Indianapolis Arm, Bracket A
Pin Company 10

Indiana Rub. A Ins. W. Co.... 1

India Rubber A Gutta Percha

Insulating Company —
Internat'l Corres. Schools. . ..12

Jeffrey Manufacturing Co.... 18

Johnston, Thomas J II

Kansas City Tel. Mfg. Co —
Kartavort Manufacturing Co,—
Kellogg Switchboard A Sup-

ply Company 11, 14

Keystone Eloct. Inst. Co fi

Kloln A Son, Mathla* 19

Kohlor Brothers ... 8

Kokomo Tel. A El. M. Co 17

Kusel Tel. A El.Mfg.Co., D.A. 16

Leather Preserv. M. Corp 17

Leavitt, R. H 19

Leclanche Battery Company. 12

LeffelA Co., James/. IS

Llndsley Brothers Company.. 19

Lowell Model Co —
Maltby Lumber Company 19

Manhattan Gen'l Const. Co. (5

Manross, F. N 12

Mason Tel. Pay Station Co. . . 17

McLennan A Company, K 10

McRoj i 'lay Works 10

Meredith Cedar Co...T. P 19

Mica Insulator Company —
Miscellaneous Advs 12

Missouri Electrical Mfg. Co..—
Modern Gas Engine Co IS

Mogadore Insulator Co 22

Moloney Electric Company.. ">

Monarch Fire Appl. Co —
Monon Railroad is

Moon Mfg.Co.. The 11

MunsellA Co., Eugene 10

National Carbon Company...—
National Conduit A Cable Co. 10

National India Rubber Co —
National Tel. Equtpm. CO....M
Now York Ins. Wire Co 17

Niagara Specialty Wo:
Northern Eloc Mfg. Co.

Ohio Electric Works l

Okonlte Company, The 1

Oxan Lumber Company id

Pacific Electric Company —
Palmer A Olson ft

Palmer Brothers IS

Paragon Fan A Motor Co —
Parsell A Weed 22

Perrizo A Sons —
Peru Elec. Mfg. Company .... =.

Phillips, Eugene F 11

Phillips Insulated Wire Co.. .11

Phoenix Glass Company —
Phosphor-Bronze S. Co is

Plguolet. L. M 10

Pittsburg A L. S- Iron Co 19

Porter-Morse Company 19

Queen A Company 1

Reislnger, Hugo —
Reynolds Electric Co 6

R. I. Teloph. A Elec Co —
Roekwood Mfg. Company 1

Roebllng's Sons Co., J. A 2£

Sago A Bro., F. B ti

St. Louis Klec. Supply >

Sargent A Lundy —
Sawyer-Man Elec, Company.. --

Schureman A Hayden ...12

Shelby Electric Company.... i

Simplex Electrical Co.. The.. 1

Simplex Interior Telep, Oo. \~

Smith A Hcmenway Co 19

Smith Co.. S. Morgan II

SpahrA Swingle ' 17

Specialty affg Company 4

Spies Electric Company \t

Spon A Chamberlain —
Sprague Electric Company . . 4

Standard Construction Co.... 10

Standard Tel A Elec. Oo 16

Standard Undcrg. Cable Co...—
S^n'.ey Elec. Mfg. Company.. 9

Stanley Instrument Co ft

Sterling A Son. W. C 19

Sterling Electric Company . . . H
Sterling Varnish Co.. The.... 5

Stllwell - Bierce A Smlth-
Vaile Company 11

Stow Mfg. Company 19

Stromberg-Carlson TeL Mfg.

Company is

Stro^-er Ant. Tel. Exchange 1ft

Sturtevant Company. B. F....2*

Swans Metal Refining Co.... 13

Telephone Co. of Amer . The 16

Tenn. Lumber Company 19

Torrey Cedar Company 19

Turner Brass Works S

Union Switchboard Co is

Valentine-Clark Oo., The 19

Varloy Duplex Magnet Co.. 1ft

Vlndejc Electric Company. —
Vulcanlxed Fiber Company. .25

Wagner. Herbert A...

Walsh's Sons A Company .. IS

Warren EL Mfg. Company ...17

Western Electric Oo
Western El Suppl C I tipany. 2

Westinghon>e

Manufacturing Company.. SO

Weston Electrics; [nil
''

WlUyoung. Elmer G i

Wisconsin Central R. R IS

Worcester Company.. C H . tfl

Worces'.c- lost, 17

Yawmar. A

YurgseSlsna, ;*:-".. MfR. CaU

Zerbe Company

F*o** CUcaamsifleci Iracle^t of Advertisements (See r*c»e:e O.
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1

PARAGON
FAN MOTORS.

WRITE FOR PRICI

CHICAGO EDISON COMPANY, 1 39 Adams Street, CHICAGO.

The onlv Fan made with fiat, square back,

adjustable* self-oilins boxes, with Phosphor
Kronze Bearings. Most easily installed. Simply
lagged or bolted to opening. Sizes 14 to 96 in.

Catalogue and Discounts on Application.

Export quotations F. O. B., K. Y. We manu-
facture Desk Fans, Counter and Floor Column
Fans, direct-connected for waterpower; Belted
Ceiling and Column Fans, Water Motors.

for all standard voltages of Direct Current, cor-
rect electrical and mechanical construction-
Most efficient. Motor amply protected and con-
venient for inspection. Self-oiliDg boxes, car-
bon brushes and automatic feed rbeostat with
automatic release. Motor may be detached and
utilized for" other purposes.
Motor and Fan Frame shipped separately.

making installation simple and easy. Sizes, 30
inches, 36 inches, 42 inches and 48 inches.

SPECIALTY MFC. CO.,
400 and 402 South Meridian Street, INDIANAPOLIS, INDIANA, U. S. A.

GOULD STORAGE BATTERIES.
ESPECIALLY AVAITKU FOB

STREET RAILWAY
POWER PLANTS.

also CENTRAL STATIONS

and ELECTRIC VEHICLES.

Electric Elevators, Railroad Signal

Apparatus, Telegraphs, Telephones,
Electric Fire Alarms.

Send for Description and Catalogue.

GOULD STORAGE BATTERY CO.,

NEW YORK OFFICE, 25 West 33d St.

work., depew, n. y. NEW YORK, N. Y„ U. S. A.

MBmtfkmmm SOLE AMERICAN AGENTS
AND

LICENSED MANUFACTURERS
FOR

ON-BOUTON 4 CO. OF FRANCE.

DE DION "MOTORETTES"
STANDARD

OF THE

WORLD.
"Motorettes" may be seen and tried

at CHICAGO OFFICE, 147 Michigan
Avenue.

N. Y a Type "Motorette."

DE DION-BOUTON MOTORETTE CO.,
Church Lane and 37th St., Brooklyn, N. Y.

LUNDELL
OTORS

Have always had a higher effi-

ciency andgreaterdurabilitythan

any other motor by reason of

superior design and construction.

They are adapted to all classes of machine driving and are made
in sizes from 2o H. P. to 1,000 H. P. Send for descriptive

bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 627-631 WEST 34th ST., NEW YORK.

BRANCH OFFICES: CHICAGO. BOSTON. ST. LOUIS, BALTIMORE.

Scheeffer Recording

Wattmeter.
ROUND PATTERN TYPE "E. FOR ALTERNATING CURRENTS,

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO.
PEORIA, ILL., U. t. A.
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"PALMER <a OLSON"

1. 2. 3. 3. T,i. 10 H. P.

It is generally conceded

tha.t for compactness, dur-

ability, highest efficiency,

simplicity. noiselessness,

detailed mechanical and
electrical perfection and
graceful design our motors

and dynamos have no

equal.

Catalogue and price-lists on application.

PALMER.
<& OLSON

MANUFACTURERS.

210 Centre Street.

NEW YORK.

OKONITE"
THE NAME OUTLIVES ALL OTHER

NAMES

THE WIRE OUTLIVES ALL
OTHER WIRES.

PINS,

BRACKETS,
NSULATORS,
CROSS ARM
LAC BOLTS
LAC SCREWS,
TOOLS,
WIRES AND
AN YTHI NC
ELSE YOU
NEED IN CON
STRUCTION
WORK.

ONCE USED
ALWAYS
USED.

WE
SHIP

YOUR ORDERS
PROMPTLY. THERE
NO NEED TO WAIT

NATION-
AL PAPER-

N8U L ATED
EAD-COVERED
TELEPHON E

CABLE. BIN-

CLE AND *

DOUBLE *

WRAPPED
CAREFULLY
A DE, LOW
STATIC CA-

PACITY. THE
BEST.

MOLONEY

TRANSFORMERS
HAVE NO EQUAL.

COMPLIMENTARY
ORDER BOOK SENT UPON REQUEST.

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.
Two-year guarantee.

Moloney Electric Go.
ST. LOUIS, Mo.

FRANCIS GKANOeil. New York.

WESTERN ELeCTRICAI. SUPPLY CO .

St. LuhIs. Mo.

NORTHWEST ELECTRIC EM. CO..
Portland. Ore.

American VitriM CoMnit Company,
XAXTTACTCKEBS OJ

VITRIFIED SALT GLAZED
UNDERGROUND AND INTERIOR CONDUITS.

Contractors for Complete Installation

of Conduit Systems-

General Offices: 39 Cortlandt St., 5. T.

CHANCE
IT

Nest time you are in the market for Mains and
Branches. Specify "PBBU" and see what you
get We claim they are the best In the world. You
prove it, but be sure the goods are stamped
"PERU" The "RED ROOK." tells

about them; free for the asking.

PERU ELECTRIC MFG. COMPANY, Peru, Inrj.

STERLING EXTRA INSULATING VARNISH.
Sterling Extra lilin'k I iin-lnn: Variii*1i,

Sterllnc Black Air Drying Varnish.
Sterling Black Core rialc Aarni*h.

THE STERLING VARNISH CO.,
Pittsburg. Pa., U.S. A.

THE STERLING VARNISH CO.,

25 Colmore Row. Birmingham, England.

GENERAL INCANDESCENT ARC LIGHT CO.,
Factory and General Offices: 672-678 FIRST AVENUE, NEW YORK.

TRADE Q MARK.

Manufactures of HIGH-GRADE ELECTRICAL SUPPLIES.
WRITE FOR ATTRACTIVE BULLETINS.

ranoh Offlooe:
ttkJio Philadelphia. Bostoo, Cleveland. St. Louis. Milwaukee, Clodooatl, Dmtw. St. Put

G. I. INCANDESlENUAMPS.

ELIGTROLYSISPRDDFCONDU)?
ASPHALT AND PAPER.'

Cables enclosed in them proof against Electrolysis. icc<;'c better

service over wires enclosed in them. Makes the best subway. Con-

struction simple and inexpensive. Everlasting. Water, gas and

frost proof. Joints water tight. 7 foot lengths. 3 inches internal

diameter. Weight, 2 lbs. to foot. We build complete subways.
Special Sizes Irom I 4 Inches to 8 Inches made In quantities.

ELECTROLYSIS PROOF CONDUIT MFG

0N£ or OUR SP/TC/ALT/JTS-

CO. 1116 MANHATTAN BLDG.. CHICAGO.

ITS
STORY

' A unite-
\

ln^tninioat.

|
for ihe mount

1 I

KfrYsro>ii- atcTmhi \*sm*m c^
DO YOU KNOW

THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-
ING PARTS OF A METER?

Send for description and book foil of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK. N. Y.

Pacific Coast Agency: 33 New Montgomery St.. SAN FRANCISCO, CAL.
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A Proven Success—
Not An Experiment. MANHATTAN SERIES

THE

ORIGINAL

REYNOLDS

FLASHER

^^B^MMS^m/9
".'.'. > «

"if,-.-

SAVES
FROM

40 TO 60
PER CENT
ON YOUR
ELECTRIC
LICHT
BILLS

Electricians and Electrical Supply Houses, you can save your customers
money by introducing this device.

THE ORICINAL REYNOLDS FLASHER CIVES LIFE TO
ELECTRIC SICNSand ELECTRICAL WINDOW DISPLAYS.

Write us now for particulars.

221 FIFTH AVENUE,
CHICAGO.REYNOLDS ELECTRIC CO.

^<^}{>0O000acf<yoaoa0aoaofx>Gaa

A. C. Enclosed

Arc Lamp System.

ENCLOSED ARC LAMPS FOR ALL CIRCUITS.

MANHATTAN GENERAL CONSTRUCTION COMPANY,

NBW^AHK, W. J.

SALES OFFICE : 120 BROADWAY, NEW YORK.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, In*. Lamps.
Inc. El. Lt. Manipulator Co.

iBBDnelatora.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co.

Western Elec. Supply Co.

Are Lamp*.
Central Electric Co.

Ft. Wayne Elec. Wks., Inc.

General Electric Co.

General Inc. Arc Lt. Co.

Gregory Electric Co.

Helios-Upton Co.
Manhattan Gen'l Const. Co.

Western Electric Co.

Western Elec. Supply Co.

WestinKhouse EL & Mfg. Co.

Aitomobllei.
DeDion-Bouton Motorette Co.

Lowell Model Co.

Babbitt Metal and
Solder. , „ . _.

Gr Western Sm. and Refg.uo.

Swarts Metal Kenning Co.

Batteries and Jars.
Central Electric Co.

Columbus Batt. A Spec. Co.

Edison Mfg. Co.

Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclancbe Battery Co., The
National Carbon Co.

Ohio Electric Works.
Peru Elec. Mfg. Co
Western Electric Co.

Western Elec. Supply Co.

Battery Solution.
Spahr & Swingle.

Bella. Bmen, Etc
Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.

Western Elec. Supply Co.

Belt DrcMinf.
Leather Preserver Mfg. Corp.

Belting.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp..

Blawcra.
SturteTant Co., B. F.

Chicago" House Wreckine Co.

Whitehead Company, W. W.

Booka. BleetrioaX.
Electrician Publishing Co.

Brunei.
Becker Bros.
Central Electric Co.

Hobart Elec Mfg. Co.

Holmes Fibre-Graphite Co.

SageABro., F.B.
Western Electric Company.

Cables (See Insulated Wires.)

Cable*, BleetrlefSeelnsu-
lated Wires)Copper* Sbeet
and Bar.
American Elec. Works.
American Steel A Wire Co.

Central Electric Co.
General Electric Co.
Ml«ourl Electrical Mfg. Co.

oal Conduit & Cable Co.
»w York Ins. Wire Co.

Simplex Electrical Co.
Standard Underground C. Co
Western Elect. Sup;.

rn Electric Company.

Carboaa, Palate aad
Plates.
Central Electric Co.

»

Eiectric Appliance Co.
Katlonml Carbon Co.
Relalncer. Hugo.
Western E'.ect. Sup,

Smith Co.. 6. Morgan.
Chains.
Jeffrey Utg. Co.

dremit Breakers.
Co iter K:*e * M*r

- n - - ' ennpany.

Coal and A»hp» Hand-
line Ifaebiaery.
Jeffrey M'r

Coll a • MegaMi
'

*

Compound.
Dearborn Drug A Chem. Wks.
McLennan A Co., K.

Condnlt and Conduits.
Amer. Vitrified Conduit Co.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay W,oFks.
Sprague ElectrTc-yor^
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction & Repairs.
Becker Bros.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Copper. s«rii|i. Bought.
Swarts Metal Refining Co.

Copper Wires.
American Electrical' Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonite Co., The. .

Phillips Insulated Wire Co.
Roeblmg's Sons Co., J. A.
Simplex Electrical Uo.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
Electrical Engineer Inst.

Int. Correspond. Schools.

Cross-Ann Braces, Etc.
Anderson & Sons, W. H.

Cross-Arms, Pins and
Brackets.
Central Electric Co.
Indpls. Arm, Brack. A Pin Co.
Leavitt, R. H.
Tennessee Lumber Co.
Western Elect. Supply Co.

- Western Electric Company.
Cut-Outs and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co. "

College City Electric C».
D. A W. Fuse Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

irl Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.

Dgbotue El. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.

OCk FJec. Mfg. Co.
Electric Co.

Chicago House Wrecking Co.
-Wheeler Company.

Ft. Wayne Elec. Wks., Inc.
Electric Co.

General Inc. Arc Light Co.
Electric Co.
Slec, Mfft. Co.

E ectrfcOo,

Mfg. Co.

lee .Mfg. Co.
metric Works.

rsman A Hayden,

rlc Mfg.Co.
B ¥.

' rg. co.
Co.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. <st Mfg. Co.

EiecCrie. Mealing ^ppl.
Amer. Electrical Heater Co.

Electric Hallways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric uo.
Westinghouse El. cc Mfg. Co.

Electin- FTiguo.
Elec. Motor & Equipment Co.

Electrical mid Median-
leal Engineers.
Barron, A. M.
Chaillet, Adolphe A.
Illinois Maintenance Co.
Kohler Brothers.
sargent <5e Lunuy.
Wagner, Herbert A.

Electrical Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Uu.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical lust. Co.
Pignolet, L. M.
Queen A Co.
Sage & Bro., F. B.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric uo.
Western Elect, supply Co.
Westinghouse El. <x Mtg. Co.
Weston Electrical inst. Co.
Willyoung, Elmer u.

Electro-Platlug .HacU'y.
Besly & Co., Chab. H.
Crocjcer-Wheeler Company.
General Electric uo.

Elevatoi»-<iuuveyon,
Jeffrey Mfg. Co.

Engines, das.
Modern Gas Engine Co.
Palmer Bros.
Parsell A Weed.

Engines, Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Exh'st Steam \ p (jurat's.
American District steam Co.

Fan Outfits.
Central Electric Co.
Crocker- Wheeler Company.
Diehl Mfg. Co.
Edison Mfg. Co,
General Electric Co.
General inc. Arc Light Co.
Holtzer-Cabot Electric Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Specialty Mfg. Company.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Harnett Co.,G. A H.

Fire Extlng-nlshers.
Monarch Fire Appliance Co.

Flat- lierH.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co,, B. F.

Fuses and Fuse Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg.Co,
D. A W. Fuse Co.
Electric Appliance Co.
Western Elect. Supply Co.
Western Electric Company.

Gears.
Besly A Co.. Chaw. H.

General Bleo. Supplies.
Blssell Company, The F.
Centra! Electric Co.
Chicago Ed I won Co.
Electric Appliance Co.
General Electric Co.
Heath Electric Company.

(Uli Electrical Mfg. Co.
Oblo,ElectrIc Works.
St. Louis Elec. Supply Co.
Western Elcetrlc Co.
Western Elect. Supply Co.

I.I;--- Wool.
Glass V.

Globes and ICleetrleal
Glassware.
Phwolx Glass Co.
Western Elect. Supply Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, Inc. Lamp.
Crescent Mfg. Co.
Incandescent Electric Light
Manipulator Co.

Igniters.
Columbus Batt. A Spec. Co.

Inspection A Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Institutes.
Worcester Polytechnic Inst.

Insulators and Insulat-
ing* Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
•Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Mogadore Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires,
American Elec. Fuse Co.
American Electrical Works.
American Steel & Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
D. A W. Fubc Company.
General Inc. Arc Light Co.

Lamps, Incandescent.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General.Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawver-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps, lac. Adjusters.
Crescent Manufacturing Co.
Inc. El. Lt. Manipulator Co.

LampM, Incandescent —
Keplacers A Cleaners.
Inc. El. Lt. Manipulator Co.

Mrhtnlnr Arresters.
American Elec. Fuse Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Wentlnghouse EI. A Mfg. Co.

Linemen's Climbers.
Anderson A Soni. W. H.
Klein A Son, Mathlan.
Smith A Hemcnw&y Co,

Magnet Wires.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec Wkr , Inc. .

General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg.Co.

Motors — See Dynamos and
Motors.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Platinum Bought and
Sold.
Baker A Company.
Gt.West. Sm. and Refining Co.
Swarts Metal Refining Co.

Poles and Ties.
Bertbold A Jennings.
Coolidge Fuel & Supply Co.
Fowler, John H.
Hopkins & Co., A. P.
Huebel A Co., C. J.

Lindsley Bros, Co.
Maltov Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrlzo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co,
Valentine-Clark Co., The.
Worcester Co., C. H.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Mogadore Insulator Co.
Peru Elec. Mfg. Co.

Power Transmission
machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Blerce Smith-Valle.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S: Morgan.
Stllwell-Blerce Smith-Valle.

Rail Bonds.
American Steel A Wire Co.

Ball Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt.West. Sm.anaRetinlngCo.
Swarts Metal Refining Co.

Re-Wlndlng—Repairs.
Becker Bros.
Chicago Edison Co.
Gregory Electric Co.
Scbureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. B.
Westinshouee El. A Mfg. Co.

Second-Hand Mach'y.
Chicago House Wrecking Co.
Gregory Electric Co,
Scbureman A Hayden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Pacific Electric Co.

Speaking Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Wentern Elec. Supply Co.

Speed Indicators.
Besly A Co., Cbas.H.
" ;ueen A Co.
'euton Electrical Inst. Co.

Springs.
American Steel A Wire Co.

Qu<
We

1 ^VJjpr*ct*>et:lo£*l Index ox* A«ivt-rHsfmfnis <S©o ff*c*i2;o 3-

Barnes Co., The Wallace.
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
imerican Battery Co.
Columbus Batt. A Spec. Co.
Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch-
boards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Blssell Company, The F.
Central Electric Co.
Central Tele A Elec. Co.
Century Telephone Const. Co.
Chicago Telephone SUp. Co.
Columbia Telephone Mfg Co.
Ericsson Telephone Co.
Farr Tel. A Cons. Supply Co.
Holtzer-Cabot Electric Co.
Kansas City Tel. Mfg.Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Kusel Tel. A El. Mfg.Co.,1). A.
Mason Telep. Pay Station Co.
Missouri Electrical Mfg. Co.
Moon Mfg. Co., The.
National Tel. Equipm. Co.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Strowger Aut. Tel. Exchange.
Telephone Co. of Amer., The.
Union Switchboard Co.
Western Electric Co.
Western Elec. Supply Co.
Yurgae Slgnalphone Mfg. Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Klein A Son, Mathlas.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Torches.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
Vlndex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stllwell-Blerce Smlth-Vaile.

Varnishes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Fibre Co.

Wire, Bare.
American Steel A Wirs Co.
Besly A Co., Chas H.
Central Electric Co.
Electric Appliance Co.
Okonite Co., The
Phillips Imulated Wire Co.

'

Roebling's Sons Co., J. A.
Standard Underground O. Ce
Western Electric Co.
Western Electrical Sup. Co.

X-Kay Outflta.
Queen A Oo.
Willyoung, Elmer G,
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THE GENERAL ELECTRIC COMPANY'S

Sockets9
CATALOGUE No. 5D752. AND_

CATALOGUE No. 50744.

Two New Porce-

lain Receptacles.

Receptacles
FOR EDISON BASE LAMPS.

Fully described in Catalogue 7523. Write for one.

GENERAL OFFICE: SCHENECTADY, N. Y.

Sales Offices in All Large Cities. Chicago Office, Monadnock Bldg.
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A FEW OF BRUNT'S
High-Grade Porcelain Cleats.

(REDUCED TO HALF SIZE.)

\

INSIST ON HAVING "BRUNT'S" CLEATS, TUBES
AND INSULATORS. YOU REQUIRE THEM

IN DOING FIRST-CLASS WORK.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

Western Electric
BELTED, DIRECT CONNECTED, GEARED

M0T0R5
Open and Encased Types.

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

V
WKIIE FOR BULLETIN.

WESTERN ELECTRIC COMPANY
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANY, CALIFORNIA ELECTRICAL WORKS.
St. Paul. Minn. San Francisco. Cal.

STANDARD ELECTRIC COMPANY. KILUOURNB & CLARK COMPAIO
Cincinnati. Ohio. Seattle, Wa»h.

ANTWERP. LONDON.
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Switchboards, Machinery and Construction.

<9"$ #
q * a * > *

1 a 1 r
M e sec

MB £$& ft ) ) I &fc

A-f * a '*** D o ifc^fe e Wi* «
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WE HAVE EQUIPPED THE FOLLOWING PLANTS :

CHICAGO & ALTON R. E„ BLOOMINGTON, ILL.

CHICAGO INTER OCEAN, CHICAGO.

LISK BELT MACHINERY CO., CHICAGO.

AMERICAN SMELTING AND REFINING CO.,

CHICAGO.

CHICAGO COLISEUM, CHICAGO.
BUDA FOUNDRY CO., HARVEY, ILL.

STEEL TIRED WHEEL CO., PULLMAN.

ILLINOIS CAR AND EQUIPMENT CO.,

WISCH, ILL.

NORTHWESTERN FUEL CO., CHICAGO.

CRIB BEN-SEXTON STOVE CO., CHICAGO.

FOBEMAN SHOE CO., CHICAGO.

CHICAGO TRIBUNE, CHICAGO.

CHICAGO DAILY NEWS, CHICAGO.

BARRETT & BARRETT CO., CHICAGO.

HEGE-

WRITE US FOR INFORMATION.

KOHLER BROS., fisher building, CHICAGO, ILL.

A NEW TORCH FOR LINEMEN.

Switchboard foriChicago Inter Ocean Powerland Lighting Plant.

ONE CUSTOMER WRITES:
"We have used this torch to displace the common gasoline torches for all kinds of line work.
"The old style torch was never satisfactory for line work, and especially if there was any wind

blowing, but with this torch we find that we can handle No. 6 and No. 4 wire out of doors very nicely,

and in some cases much more convenient than with a slush pot and furnace; the wind seems to have
but very little effect upon it.

"I am very sure that it is only necessary to get this torch introduced to make it a fast seller,

especially to any that will appreciate a torch that will work when they want it to."

THE TURNER MOGUL GASOLINE TORCH.
MANUFACTURED BY PBIVE, $6.00 NET.

The Turner Brass Works,
ISO Kirx^ie Street, CHICAGO,

^^^^^<^<»<v^!^^<i^<i^^<»<^<^^^<i^^^»^<^»<^^<»^s><i^^^^^s^^3>^

TMI \A/ll_l_

A HOT TIME
IN EVERY OLD TOWN THIS SUMMER.

Keep Cool H. C. Fan Motors.
Made for Alternating or Direct Currents, all voltages.

HOLTZER-CABOT ELECTRIC CO.,
Send for 1901 Catalogue and Prices. 397 DBarbom St., CHICA60. Factory, Brookline, Mass.

Diehl Enclosed Motors
EXCLUDE DUST, SMOKE. FUMES. ETC.—A VERY
IMPORTANT FEATURE FOR THIS CLASS OF WORK.

Compactness, Accessibility and Low Heat Limit Are Its Strong Points.

SEND FOB CATALOGUE DESCRIBING THIS MOTOR ATTACHED
'IO DIFFERENT MAKES OF WHEELS AND BLOWERS.

DIEHL MANUFACTURING CO.,
Main Office and Works: ELIZABETHPORT, N. J.
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COMPOUND
MEANS NOTHINC TO THE STEAM USER EXCEPT "SOME DOPE '

-"NO GOOD." SO YOU LET BOILERS CET BADLY CORRODED
AND SCALED. =

TH E

VYUnU ^J \J I VI ^J ^J I Wi bV V&n the analyxiM of your water nml 11 little Inliunilun nil* ice int>-
" ^~ ^ ,ir.Vi T I. ^^ .

>on? Our chnrce for Annltnia nf W'ulcr in »IIMIO hul if fawirnl
your order for a Mailable Compound, tlii* charge will be cancelled. The lloiler xhould be cared tor. and liv ink
good linn ol <'lieinislH. Don t yon think ho? Write In.

BOILER FEED WATER DEPARTMENT, DEARBORN DRUG * CHEMICAL
30, 31, 32, 33 AND 3 4. RIALTO SLOGS., CHICAGO,

WORKS,
27, 28, 29,

WM. H. EDCAR, President. Telephone, Harrison 1358 onri 1373.

EDISON
BATTERY FAN OUTFITS

...WITH

EDISON LALANDE CELLS
Are too only efficient battery fan outfits on tho

market. Invaluable for the sick room.

EDISON MFG. CO.,
FACTORY, ORANGE. NEW JERSEY, U.S.A.

New York office: 135 PiCtliAvenue
Chicago Office: 144 Wabash Avenue.
Foreign Department. 15 Cedar Street, New York.

Niagara
THE UPTO DITE
BATTERY MOTOR.

Niagara Specially

Works,

MANLIUS, N. Y

NEW WABASH EQUIPMENT.
The Wabash Railroad has just received

and placed in service on its lines rrjoniog
oat of Chicago the following new equip-
ment; eight combination baggage and pas-
senger coaches, thirty palace day coaches,
ten reclining cbair cars, three cafe cars
and two dining cars. The majority of these
new cars are seventy feet in length, and
fitted with the latest style wide vestibules.
They have six-wheel trucks with steel

wheels The cars are finished in the finest

selected Jago mahogany. The lighting is

by Pintsch gas with the exception of the
cafe, dining and some of the chair cars,

which are unusually well lighted by elec-

tricity, the fixtures being especially de-
signed for these cars. The dining cars will

s^at twenty-nine persons and have ample
kitchen space. The cafe cars will seat

"ghteen persons in the cafe, and have a
' library and smoking room in the observa-

|

tion end of the car which will seat fourteen
persons. These cars also contain a private
cafe with seating capacity for eight per-
sons. These new cars represent the highest

1 stage of the development of modern car

;

building. Nothing has been omitted and
1
no expense spared that would add to their

luxurious elegance, or to the comfort and
convenience of the patrons of the Wabash

\

Road.
No line is now better equipped than the

J

Wabash for handling business to the Fan-
American Exposition. Write for a copy of
Pan-American folder containing a large

colored map of the Exposition grounds and
zinc etching of the principal buildings.

F. A PALMER, Asst. Gen. Pass.Agt..

Chicago. 111.

Pioneers in Polyphase Work.

Stanley Electric Manufacturing Co.,

PITTSFIELD, MASS.,

Manufacturers of the S. K. C. SYSTEM of high-grade appa-

ratus for the Generation, Transmission, Distribution art! 1'tili.ation of

Electrical Power.

RAILWAY LIGHTING and
MINING EQUIPMENTS.

SALES OFFICES:

Northern Electrical Manufacturing Co.,

MADISON, WIS.

NEW YORK.
71 Broadway.

BOSTON, PHILADELPHIA. SAN FRANCISCO,
Equitable Bldff. 20 S. 15th St. 11*33 New Montgomery St,

PITTSBURO.
714 Dusqucnc Way.

SEATTLE, WAJtl.,
Pioneer Bldg.

\M\STON-SALEn.
North C.rollna.

ROCK MILL.
South Carolina.

TORONTO, CANADA. Canadian General Ele.i
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1ST ORDERS
It is the first order for Packard Incandescent

Lamps that we strive for. Second orders come
without solicitation.

The Packard is a satisfier—a profit maker — and
the best lamp made.

ELECTRIC APPLIANCE COMPANY, Chicago.

ELECTRICAL SUPPLIES.

DEWAR BULBS FOR LIQUID AIR

Are now supplied with special silvered coat-

ing preventing Heat Radiation. Liquid z^ir

has been kept 29 days in such a bulb. Made

in all sizes up to 10 inches.

EDISON DECORATIVE AND MINIATURE
LAMP DEPARTMENT,

(General Electric Co.) Harrison, N. J.

SOFT
GREEN MICA

A VERY SOFT MICA FOR COMMUTATOR INSULATION

We are the original and largest importers of this
quality and have direct connection for our supply. If

you have not used this quality let us send you a sample
order. Prices lowest in the market. ALL OTHER QUALITIES.

EUGENE IWIJNSEJLX, & COMPANY,
CHICACO & NEW YORK.

ENGINEERING,HIRBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,

gsaVOL^AMMETERS,
^~^ POCKET SIZE.

pzzKc- 4 For Testing Batteries and Battery
%Z££&Rj Circuits, Locating Faults, Grounds,

A-j RELIABLE. ACCURATE.
*a Send for Circular.

L. M. PICNOLET.
78-80 Cortlanat St., NEW YORK, N. Y-

A NOVELTY

!

Universal Cord

Spools
Offer so many advantages that

everybody wants them.
They are Cheap, Strong;

and Ornamental.
Finishedin Cherry.Green,
Mahogany, BlacJc Enamel
and Natural Wood.
Patented and manufactured by

CRESCENT MFG. CO.,
52 W. Jackson Blvd., Chicago, III.

Eastern Depot:
Western Electric Co., N. Y.

YOU 1VE>B>I3 IT!
Gale's Commutator
Compound.
The Only Article That Will Prevent Sparking.

Will keep the Commutator In good condition and prevent tutting. Absolutely will not gum the brushes.

SOc. per stick. 85.00 per dozen Send 50c. for trial stick.

FOR SALE BY ALL SUPPLY HOUSES OR
Sole Manufacturers,

CHICAGO.KUaI Eulllll AA Sole Manufacture
b MCLCNNAN & UUi| 908,100 Washington Street,

MODERN
K C T R I C I T V .

AMERICAN ELECTRICAL HEATER CO.
Manufacturers Electric Heating Appliances,

Write for catalogue. 193-197 River St. DETROIT MICH

The Bossert Electric Construction Co.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

UTIOA, NEW YORK.

Oct ik
JO (TvwtMJMrKi

So tyiuJAMjta?

JIcRov ClaV Works,
Brazil, Ind.

302 Broadway. New York,

10TO Monadnock Elk.. Chicago.

THE NATIONAL CONDUIT * CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Lalght Street, New York.

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co.

WORKS AT

TRENTON, N. J.
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PRANK W. PHILLPIS, P"C«lOE*tT.

C. H. WACCNBCIL, TnCAttuncn
EUGENE P. PHILLIP*.
QcNCnaL Manaqch.

C. ROWLAND PHILLIPS. VicK-Pma.
m. n. RIMIHGTON, JH-, Bcc.

AMERICAN ELECTRICAL WORKS,
BARE AND INSULATED ELECTRIC WIRE,

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL »ND UNDERGROUND USE.

New Yokk Store, W. J. Watson, 26 Corllandl St.
Cuicaoo Store. F. K. Donohoe. 82 Lake St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPBDALE, R. I,

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best ou the Market

Write for Prices.

Mi nut telured by

THE HEATH ELECTRIC CO.,

DETROIT, MICH.

A. M. BARRON,
Investigations and Reports lor Financial Insti-

tutions and Municipalities on Waterworks,

Electric Light, Gas, Street Railway and Telephone

Plants,

ROOM 220 FIRST NATIONAL BANK BUILDING,

DEARBORN AND MONROE STS.

Telephone, Central 128. CHICAGO, ILL.

Six Years with Qansral Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, • NEW YORK CITY.

Patent Causes. Patent Soliciting.

Lamp users are Interested In secur-
ing lamps tbat consume the least cur-
rent and still give good average life

COLORADO LAMPS
fulfill these conditions and hold
up their C. P. It.will pay you to use
tnem. Prices ;ind catalogue upon

^application.

THE COLORADO LAMP CO.,
2057 California St.. Denver. Colo.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

FINE MAGNET
ANNUNCIATOR

JUMPER NA/IR ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products In stock.

AUTOMATIC

CLOCK

SWITCHES.
We make tbem to turn on or to

turn off show window or display

lights after the store ts closed.

Prices same for" on " or "off."

16 Amp. .26 Lights. Standard, 220

V„ D. P.. $4 60: T. P . $6.60

25 Amp., 60 Lights. Standard, 220

V., D. P., $6 00; T.P..S6.50

60 Amp.. 100 Lights. Standard, 220

V., D. P., $6 00; T. P . $8 00.

76 Amp.. 160 tights. Standard. 220

V ,D. P , $8 00; T. P., $10.00

Perfectly Rellab'e

Sent on 10 Days' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.

NATIONAL CODE STANDARD

0. K." Weatherproof Wire.

Slow-Bnrning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

SEVEN UNITS OF

VICTOR TURBINES,
similar t'i < -'.-with—each n

pal r* of VI -inch wheel* with our patent draw rod arrar

for operating tbe gale*, and eacb unit .mi
nectton to electric generator, haTe recently been Install*-'! *

THE ST. LAWRENCE POWER CO., Massena, N. Y.

OUR NEW CATALOGUE DESCRIBES THIS STYLE ASD M \V,
MANTFAi TIKE

(VEALS'

STEAM AND POWER PUMPINC MACHINERY,

INCLUDING

Single Pumps, Duplex Pumps, Triple Expansion and Compound
Pumping Engines, Jet and surface Condensers, Air

Compressors, Oil Mill Machinery and
Filter Presses.

IF INTERESTED. ADDRESS

The Stilwell-Bierce & Smith-Yaile Co.,

257 LEHMAN STREET, DAYTON, OHIO, U. S. A.

CHICAGO FUSE WIRE & MFG. CO.

A Direct Reading Ohmmeter.

Ohmmeterg,
Ammeters.

Voltmeters.
Special Electrical Machinery.

F. B. SAGE & HBO
Successor, to American Electric Specialty Ov.,

U3 Liberty St. Sew York ("lljCHICAGO FUSE WIRE & MFC. CO., Kew York Ag(.J ts W|r, FlKtr|0 Co

Fuse Wire, Fnne rink*.
Telephone Fme»,
Fair Blocks.

Exhibit, Sec. "S," Electricity Bldg., Buffalo.

ittti and Brashei.
BbM>

TERMINALS
THIS IS A CI'T OF Till

MOON FUSE TERMINAL HEAD
Showing the Outer Casing Closed.

NEVER KNOWN TO FAIL
OR LOSE A WIRE.

Simplifies testing and transposing of lines. It

occupies but a small space. The only cost of
maintenance is fuse wire

WRITE FOR NEW DESCRIPTIVE MATTER.

THE MOON MFG. CO,,
45-47-49 S. Canal St., CHICAGO.
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WANTED.
First-class, experienced mechanical draftsmen

wanted at once, some of them acquainted with
electrical work; those with shop experience
preferred. Apply bv letter to CHIEK DRAFTS-
MAN, P. O. Box 911, Pittsburg, Pa., stating
experience in full and giving references.

WANTED.
By man of 30, position as manager or supt. of

telephone exchange. Have had seven years'
practical work In installing, operating and
maintaining exchanges; up-to-date in wiring
and assembling 'phones. Have now under my
supervision five telephone switchboards, all

different makes. Have held position as city
construction foreman. Can furnish best of
references from present and past employers.
Address "J.," care Western Electrician, 510
Marquette Bldg., Chicago.

WANTED.
Electric light plant in good city, with fair

franchise, for §18,000 equity in Chicago flat

building, paying over 6 per cent clear. Give
full particulars, franchise, city contract, ma-
chinery and income. Address "PLANT," care
Western Electrician, 510 Marquette Building,
Chicago.

POSITION WANTED
As superintendent or assistant in large steam or

hydraulic electric power plant. Graduate in
electrical engineering,with three years' practical
experience in design, construction and opera-
tion o<" electric machinery and power plants.

Can handle men. am thorough, capable and
pushing. Al references. Address " PUSH, "

care Western Electrician, 510 Marquette Bldg.,

Chicago.

WANTED.
Steady, reliable young man to take charge of

inside wiring and motor work. One who is

used to thebusinessand who can make estimates
on work. Hustling town of 20,000. Address
BOX 510, care Western Electrician, 510 Mar-
quette Bldg., Gnicago. stating experience and
wages. References required.

WANTED.
An all-around telephone man to put up 35

miles of toll line in Arkansas, and afterward
manage an exchange of 150 'phones. Married
man preferred. Salarv $50. Send references.

UNITED TELEPHONE CO.,
MALDEN, MO.

FOR SALE.
Alternating system with 550 lights and city

contract for pumping water. In good running
order. Is owned by bank and must be sold at
once. For particulars address

N. H. CROWELL, Sioux Rapids, Iowa.

NOTICE.
Pursuant to a resolution of the Mayor

and Common Council of the City of

Superior passed and adopted July 2nd, 1901.

I, the undersigned, the City Clerk of said

city, hereby solicit and advertise for bids

for the lighting of streets and public places

of the City of Superior, Wis., as follows:

First. For furnishing 50, 100, 150, 200,

250 and 300 electric arc lights of 1,200 or

2.000 nominal candle-power for the term

of one, two, three and four years, such

lights to be disposed and placed about the

various portions of the city as directed by
the common council and each bid to state

the time when such lights caD be furnished.

Second. For furnishing 100, 150, 200

and 300 Welsbach Naphtha gas or gaso-

line lamps of from 70 to 150 candle-power

for the terms of one, two and three years

to be disposed and placed about the cily

as directed by the common council.

Third. For furnishing common 16

candle-power Naphtha gas or gafoline lamps
for the terms of one, two and three years

to be placed at such points about the city

as directed by the cemmon council.

Fonrth For furnishing of what is

known as "commercial lighting" either in

the form of incandescent lights or gas

to the cit-zens of the city of Superior for

use in buildings of said cily.

Fifth. For furnishing any other style

or manner of light suitable for th* streets

and public places of the City ol Superior

and for the furnishing of lifeht lo the

citizens thereof for the terms of one, two,

three and fonr years.

All such propositions to be for lights

horning all night, from dark to daylight.

Plat of the city furnished by the city

engineer upon request. Bids to be ac-

companied by a certified check of $500 as

evider, faith, drawn to the city

treasurer, and the city rp*ervinK the right

10 reject any and all b :ds All bids and
propositions to be in by the 15th day of

Augazt, 1901, All bids to be sealed and
%t<i to the under*::

Dated this 9th day of Jnlv

W. J.
PATTEI'

Clerk.

FOR SALE.
One 75 K.W. Slattery alternator; speed 1,400,

16,000 alternations, 1,000 volts. Second-hand,
in good condition, two armatures, exciter,
rheostat, voltmeter, ammeter, self-oiling bear-
ings in good condition. Address

HOPKINSVILLE GAS &, LIGHTING CO.,

HOPKINSVILLE, KY

FOR SALE.
Owing to ill health owner wishes to sell mill

and electric light plant. Town in Eastern
Wisconsin. 1,500 population. Electric light
plant is three years old. Steam and water power.
Mill is stone and brick. Plant making money
and can be greatly increased without much
expenditure. For particulars address

L. W. BURCH, Pres.,
ELECTRICAL SUPPLY CO., MADISON, WIS.

1VKNTION1

Engineers of standing and acquaintance in
Europe wish to arrange for handling several
good Inventions abroad. We want such as are
adapted for the organization of companies, etc.
Liberal propositions made.
ZERBE CO., Engineers, 11 Broadway, New York.

FOR SALE.
Lot 110-volt new fan motors at bargain prices.

Old material purchased. WALSH'S SONS 4
CO.. 280 Washington St., Newark, N. J.

Bids for Lighting Plant.

Sealed proposals for the construction
of an electric light plant will be receiv-
ed by the City Council of the City of
Shakopee, Minnesota, until S o'clock p.

m. of the 19th day of July, 1901. The
plant will consist of:

1st. A brick power house.
2nd. A steam power plant.

3d. An electric lighting plant.

Bids will be received for any one or
more of the above portions of the work
and the right is reserved to let the work
ia separate portions, as above divided;
or in one or more contracts, as may be
deemed for the best interests of the city,

and to reject any or all bids.

A certified check, made payable to
the order of the City Treasurer, Shako-
pee, Minnesota, must accompany each
bid, and be in an amount equal to
S.iOO.OO for each bid.

Plans and specifications are on file

and can be seen at the office of the City
Recorder of said ci'y.

WM. J. KAUTH,
JOHN P. RING,
FRED SPINDLER.

Electric Light Committee.

James Sullivan, Mayor,
Shakopee, Minn.

FOR SALE.
Electric Power Plant.
This plant was installed by the General

Electric Company through the Union Iron

Works, San Francisco, and was operated but

a few months. The machinery is guaranteed

in first-class condition, as good as new.

Will name prices f. o. b. Townsend, Mon-

tana, or delivered.

One 3-phase alternating-current generator,

500 K. W., 00 cycle with 24 poles, type
A. P.; volls lull load 2,400, A. M. P. 120,

revolutions 300, with rheostat.

One electric genera'or or exciter, 12j

K. W. multiple direct current exciter,

lype M. P., class 4-12.5-12.75, volts 125,

with rheostat.

One marble generator switchboard panel,

30"x90"x2", coniaining one general field

rheostat, one exciter field rheostat, one
station transformer, one potential indi-

cator, one current indicator, one pilot

lamp, one ground detector with plug
and receptacle, three type L lightning
arrester?, mx feeder fuse blocks, one
double pole exciter switch, two single

pole switch brake 2,000 volt switches,
iron angle frame.

100.000 feet, more or less. No. 2 B. & S.

r wire on reels.

One large lot of electrical fixtures and

fittings.

Two Pelton Water Wheels, 350 H. P. each.

Th" generator is direct connected with
two Pelton water wheels, 750 II. P. If

to be Meam driven, will furnish new out-

board bearing, shaft and flexible cup-
ling under plans of General Electric

Company.
For full Information and prices, apply to

CHAS. E. tllLIN & 10MPANY.
1 645 Marquatt« Building. - CHICAGO

FOR SALE.
One Edison 40-light, 2,000 c. p. arc

dynamo with extra armature (this arma-
ture has never been used); one ammeter
for arc machine; two T. H. arc lightning
arresters, latest type; forty 2,000-c. p. arc
lamps; six spring jacks and three cable
loops with transfer plugs; two new sets of
K, and W. arc brushes; a complete 40-light
outfit all in Ai condition and ready for
immediate delivery, guaranteed to be in
good operative condition. For further
particulars address

E. H. FARR, Supt..
ENFIELD ELECTRIC LIGHTAND POWER CO.,

THOMPSONVILLE, CONN.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN,
140 S. Clinton St., Chicago.

£HAILLET, ADOLPHE A.
Consulting Electrical Engineer.

Plans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

FOR SALE.
Two 150 K. W. Detroit 550 volt

multipolar generators, compound wound,
self-oiling bearings, slotted armatures, $500

each f. o. b. Chicago, subject to inspection

at our works.

Gregory Electric Co.,
54-62 S. Clinton St.,

CHICAGO.

^REGORY^
T ELECTRIC cot

54-62 S.CLINTON 5T. CHICAGO

One 30-k. w. General Electric alternator.
One 60-k. w.
One 75-k. w. " " "
Two 120-k. w. " " "
One 30-k. w. Westinghouse
One 45-k. w.
Two 60-k. w. " »
One 60-k. w. " •' 60 cycle.
One 75-k. w. " " 60 "
One 120-k. w. " • 60 "
One 240-k. w. " "133 •

Send for our Monthly Bargain Sheet, with net
prices on machines in stock at our works. All
apparatus fully guaranteed.

ELECTRICAL ENGINEER-
ING TAUCHT BY MAIL.

Write Cor our free Illustrated book.

"Ciq I Become an Electrical Engineer?"
We teach Electrical Enginee-ine, Eleo-

trtc Lighting, Electric Kailwa' d.Mechan-
leal Engineering, Mechanic*' Drawing,
etc., at your home, by mail. Institute
indorsed by Thoe. A. Edison.

Electrical Engineer Institute,

Dept. K, 240-242 W. 23d St., New York.

The Search

for Work
This is an age of special-
ists. The man who can
do something better
than anyone else is al-
ways sure of remunera-
tive employment. He
doesn't search for work;
employers search for
him. We teach the
theory of engineering
and the trades to men
and women already at
work. We qualify young
people to support them-
selves while learning.
Write for free circular

^ ' MANROSS"
HAIR SPRINGS

FOR ELECTRIC
WDicanriniG and recording
GAUGES STEAM GAUGES, ETC.

Largest Manufacturers of

Hair Springs in the United States.

Non-Magnetic Hair Springs of Phos-
phor Bronze and other non-magnetic
metals. Hair springs of any de-
scription manufactured to order.

F, N. MANROSS, Forestville, Conn.

Send your Book Orders to

ELECTRICIAN PUBLISHING CO.,
510 Marquette Bldg., Chicago.

Salaried Positions

for Learners

Vie also (pbcIi bj mnU Hechonknl, H(cnm, I I nl

.

Civil and Jllnlnir KnRlnci>rlnn;i Hhnp And Foundry
I'nirtlrc? Sl.rhnnkttl I»rnvrlnK ; Architectural Arclil-

... <- .1 Drmrlntt; Hm,, I..-,,-
.

II. . nml Ventila-

tion) Hhcct Mi'tnl Wnrkf TMenhony i Telegraph?!
ii -H. OrnnmonUI i>. .,.,.(. . Lettering) Book.
ki-i-plng; Stenograph}! Tcnrhinm Frwllxli BrnnehCB;
Locomotive Running (for enjdriBorH am) fi ruin on
only); BleetrotherspenUea (for phytiieianB and
nurHBBonly). When writing Htato snbjeut in
which interested.

International Correspondence Schools,

Box 1002, Scranton, Pa.
KNlnlillHiird IHiU. Capitol * I, 000,000.

The Standard Open Circuit Batteries
of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft-

Especially Adapted for Electrical Work.

aives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, arc built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contemi
plating the improvement of powers, will find it to their interest to confei
with UH, •• wo are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE RE^UIRE/IENTS
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.
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WANTED -- F"OR OASH
500,000 lbs. of Bare Copper Trolley Wire.

250,000 lbs. of Ordinary Bare Copper
Wire (Scrap).

250,000 lbs. of Insulated Copper Wire.

125,000 lbs. of Heavy Red Brass (Scrap).

125,000 lbs. of Heavy Yellow Brass
(Scrap).

125,000 lbs. of Light Sheet Brass.

5,000 lbs. of Platinum, at $i4.oo per

troy oz.

Any of the above bought in

large or small quantities.

We supply the electrical trade with our high-grade

Babbitt rietal, Solder and Cotton Waste.

Give us a trial order and you will find we will

save you money.

CHICAGO'S LEADING METAL HOUSE. ESTABLISHED 1885.

SWARTS METAL REFINING COMPANY,
OFFICE AND WORKS,

20 fc 22 N. Des Plaines Street,
REFERENCES: I

Dun's Agency,

r Bradstreet's Agency. CHICAGO, ILL.

ELECTRICITY MADE SIMPLE.
233 Pages.
108 Illustrations.

Cloth $1.00.
Paper .60.By CLARK CARYL HASKINS.

A BOOK DEVOID OF TECHNICALITIES -SIMPLE. PLAIN AND UNDERSTANDABLE.

There are many elementary books aDout electricity upon the market, but

this Is the first one presenting the matter In such shape that the layman
mayunderr'-aud It, and, at the 6ame time, not written In a childish manner.

This little work Is not Intended for the instruc-
tion of experts, nor as a guide for professors.
The author has ende ivored to briug the matter
down to the level of those whose opportunities
for valuing Information on the branches treated
have been limited.
Fourchapters are devoted to Static Electricity;

three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
Klectro-Magnetism; one each to Atmospheric

Electricity; Lightning Rods; Electro-Chemistry:
Applied Electro-Magnetism: Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity, other than Chemical.
The large number of examples that are given

to Illustrate the practical application of element-
ary principles is gaining for It a reputation as a
textbook for schools and colleges.

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.

FOR STUDY OR REFERENCE.

ELECTRICIAN PUBLISHING CO., 510 marquette bloc, CHICAGO.

STANDARD POLYPHASE
APPARATUS AND SYSTEMS,

By MAURICE A. OUDIN, M. S.,
Member A. I. E. E.

242 Pages, Profusely Illustrated. Price, $3.00.

The Only Work Treating Fully of American
Alternating-current Apparatus.

Generators—Induction Motors—Synchronous Motors—Rotary Converters

—

Static Transformers—Station Equipment and General Apparatus—Two-
phase System — Three-phase System — Monocyclic System

—

Frequency— Calculation of Transmission Line, Etc., Etc.

Copies of this or any other electrical book published sent prepaid, to any ftddresa

In the world, on receipt of price.

ELECTRICIAN PUBLISHING CO.,
6IO Marquette Building, CHICACO.

New and Revised Edition JUST ISSUED.

American Telephone Practice
By KEMPSTER B. MILLER. M. E.

CONTENTS.
Chapter I —-History and Principles of the Magneto Telephone. II.—History

and Principles of the Battery Transmitter. III.—The Telephone Re-
ceiver. IV.—Carbon Transmitters. V. — Induction Coils. VI.—Bat-

teries. VII.—Calling Apparatus. VIII.—The Automatic Shunt. IX —
The Hook Switch, and Circuits of a Telephone. X.—Commercial Call-

ing Apparatus. XI.—The Telephone Relay or Repeater. XII.— Self-

induction and Capacity. XIII.— Telephone Lines. XIV. — Simple
Switchboards for Small Exchanges. XV.—Listening and Ringing Appa-
ratus for Switchboards. XVI.—Self-Restoring Switchboard Drops. XVII.
—Complete Switchboards for Small Exchanges. XVIII.—Lamp Signal

Switchboards. XIX. —The Multiple Switchboard. XX —Transfer Sys-

tems. XXI. — Common-Battery Systems. XXII. — House Systems.
XXIII—Protective Devices. XXIV.—Distributing Boards. XXV.—Party
Lines Non-Selective. XXVI.—Party Lines. Step by Step Selective Sig-

naling. XXVII.—Selective Signaling by Strength and Polarity. XXVIII
—Harmonic Systems of Selective Signaling. XXIX —Wire forTelephone
Use. XXX.—Pole Line Construction. XXXI.—Overhead Cable Con-
struction XXXII.—Underground Cable Construction XXXIII.—Test-

ing. XXXIV. — Automatic Exchanges. XXXV — Storage Batteries

XXXVI.—Specifications.

518 large octavo p tges, 379 Il/us. Price, S3. 00.

This is the first complete treatise on Telephony in the

English language. The author was peculiarly qualified for the
task, having been an examiner in the U. S. Patent Office in

the telephonic class, and subsequently as a telephone engineer
had a wide experience in every branch of telephonic work. The
text is profusely illustrated by cuts of commercial apparatus
and carefully prepared diagrams of circuits. No diagram is

given without a full explanation. The apparatus, circuits and
methods of the American Bell Telephone Company and of the

various independent companies are fully described. The
apparatus and methods used in making all of the tests required
in commercial telephone work are fully treated.

Copiesofthis or any other electrical booJk /
to i address in the world, on receipt of t

SIO Marquette Building.

CHICAGO. ILLINOIS.Electrician Publishing; Co.,
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Sterling Electric Co,

MANUFACTURERS OF

Complete Exchange Equipment

CONSISTING OF

SWITCHBOARDS

GABLE TERMINALS

TELEPHONES

PROTECTIVE DEVICES

LINE FOSES

RENEWABLE FUSES

FOR EXCHANGES OF ALL DESCRIPTION
AND SIZES.

FACTORY AND OFFICES: LAFAYETTE, INDIANA.

Branch: I 260 Monadnock, CHICAGO, ILL.

INSIDE -

OUTSIDE,
LONGDISTANCE,

LOCAL or

INTERCOMMUNICATING.

No. 3.

Intercommunicating Central
Energy Wall 'Phone.

CENTRAL
ENERGY
SYSTEMS

FOR ALL PURPOSES.
CUSH mo

AMERIj

CLEVEX.AND , O-

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines canDot be operated with
Pennies or Washers on a string.

Have you investigated Measured Service?
All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St., CLEVELAND, 0.

All the Year 'Round
it is possible to enjoy the
benefits of a

TELEPHONE
at a cost of

5 Cents a Day a
u
n

p

d

according to one's needs. A minimum price for

an ideal service, enabling one to reach over

g do subscribers in ago and vicinity.

CHICAGO TELEPHONE COMPANY, 2n3W "Mnxt
;l?^r^treet .

Send for Catalogue and No. 9 B.
Prices. Fire, Police and Burglar Alarm.YUROA

SIGNALPHONE MFG. CO.,
MILWAUKEE, WIS., U. 8. A.

NATIONAL APPARATUS
Metallic Circuit Multiple

Switchboards.
Positive Doable Supervisory Signals. Central Energy.

Simple and mechanically Perfect.

All Circuits Perfectly Balanced Electrically.

Cost of Operation and Maintenance Reduced to a
Minimum.

The Method of Operating that we have adopted has been
determined upon, by long years of experience and

practical operation by the very best telephone
engineers, to be unexcelled.

S«nd Us Your- Speoifloatlons,

National Telephone Equipment Co.,
330-333 Lafayette Avenue, Detroit, Mich.

KELLOGG

TELEPHONES
AND

SWITCHBOARDS.

You are cordially invited to

visit the Kellogg Pavilion in

Section R, Electricity Bldg., at

the Pan-American Exposition, at

Buffalo.

1IKI.I. TVI'K H\VIT<:ill!OAKI>.

Manually Btiftorlng llrft|t«.

Factory and General Offices:

229 SO. GREEK ST., CHICAGO.
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If you are not a telephone man

DON'T READ THIS.
But if you are, you will be interested

in the system of The Union Switch-

board Company. ......
Send for a catalogue describing

their apparatus, which has proven

itself to be the SIMPLEST and

QUICKEST known in the telephone

business

THE UNION SWITCHBOARD

COMPANY,

ERIE. F>A.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,
PROTECTIVE DEVICES Is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
36-50 W. Jackson Boulevard, CHICAGO. U. S. A.

No. 35.

CENTRAL ENERCY
, Telephone.

HERE YOU ARE.
OUR NEW

ST. LOUIS

IDEAL
A IIIGII-GR VDE AND

1 p-TO DA IK

TELEPHONE.
WRITE OS ABOUT IT.

We are also Manufacturer* of
BiKh'Grade relcphono In-
strument 1 1

In alls

CIVE US A TRIAL.

ST. LOUIS ELECTRICAL

SUPPLY CO.,

911 Markcl SI., ST. LOUIS, MO.

x>oaoaa&x>o<xxsaamaaaaaaaoaao^^

TELEPHONES and

SWITCHBOARDS
for any size exchange.

00

CO

C9 00

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., TCI 1ICP Ofl

CHICACO, U. S. A. I CL. IflrUi UUi

VARLEY DUPLEX MAGNET CO.

Manufacturers of

SPARK COILS, INDUCTION COILS, RINGER MAGNETS,

SWITCHBOARD MAGNETS AND MAGNETS OF ALL KINDS.

Either Ordinary or Duplex Winding.
Write for Prices and Circulars.

Fisher Bldg., CHICAGO. phillipsdale, r. i.

BE «JI=> TO DATE
And Install In jour (own or clly an

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
•^ o<s t««» r-y

,

- - ChlcaigO-
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Pole Houses, Double

Enclosure,
Absolutely dry, all doors close against

shoulders, with supporting straps, painted

three coats lead, 50 pairs, $7.00; 75 pairs,

$7.50; 100 pairs, $S.oo.

Iron Pole Seats, light, strong,

convenient, safe, cheap. Cost S3.00 each.

If a man fell from a seat like that, could

he reasonably sue you?

% to 3 "amperes, one set free with dis-

tributing panels. Extras, $1,00 per C.

S9.00 per M.

Cable Distributing

Boards,
Combining screw contacts with washers,

fuse connections and lightning arresters

and ground strips. Price, 10c. per con-

ductor, including fuses.

-

li I

m * a

J:

View

of Two

Panels,

Capacity

Fifty Pairs

or One

Hundred

Conductors.

Dimensions of Panel Boirds:

35 Conductors, t,yi inches by 12 inches.

50 4# " "'A "

75 4K " 3'

joo 4H " " 4°}£ "

". tor catalogue on

CROSS CONNECTING BOARDS.

100 conductors, 9^ inches by Z ?J Vz inchei.

THE F. BISSELL CO.
TOLEDO, OHIO,

Maker! cl

Telephone Specialties.

Success
Comes only to those telephone exchanges which usetbt
BEST material. If you use our goods succesB is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
filled with care. Large stocks always on hand.
Telephones, every style and grade. Long and short

backboards. Elegant finish and design. Prices that
will suit. Hard rubber receivers. Oak or walnut wood-
work. New ideas in magneto bells. Each instrument
guaranteed.

All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.
Electricians' tools. Lightning arresters, carbon and

fuse. Extension bells—standard aud bridging. Circuit-
closers. Transmitters of various styles. Repeating
coils, induction colls, construction material of all kinds.

No. 1 . D*»ak Telephone.

WHITE FOB CATALOGUE.

CentralTelephone& Electric Co.,

909 MARKET STREET. ST. LOUIS. MO.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, frill patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume,, its value to

investors will be many times greater than that of any

other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W., WASHINGTON, D. C.

STANDARD

Telephone ^d Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

P^^^^^^^ v HAVE YOU SEEN
A THE NEW TYPE

% " BUG
V PROOF"

6^ "<Jm / If not, send for
Samples and

Prices.
ITWILL INTEREST YOU.

Special Inducements to
V!^^H\ i the lrade.

r =H* Made in all Sizes from
K^HVtfJ 2 in. up to 14 in.

SPIES
ELECTRIC COMPANY

SOLE MAKERS,

fJHIl
87-89 W. Van BurenSt.

CHICAGO, ILL.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

The Largest and Oldest Manufacturer.-; of Rheo-
stats In the World.

CHICAGO
TELEPHONE
SUPPLY 60.—CHICA60, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

HIGH-GRADE

SERIES 'PHONE.
One of the strongest Series 'Phones on

the market, equipped as follows: Double
battery box and. backboard of highly
finished oak or walnut.4 bar,fully nickeled
generator, 80 ohm silk wound adjust-
able ringers. "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concesled
cord arm with long distance inducton
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET. CHICAGO.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance,

Electrician Publishing Co.,

Suite 510 Marquette Bldg., CHICAGO

ESTABLISHED

NOTICE I

The old original

0. A. KUSEL

TELEPHONE AND

ELECTRIC

MFG. COMPANY,

1110 Fine Hi..,

NT. LOIIIK, 9IO.

The oldest and
moat reliable
m an 11 factu rer of
t •

-
1 •

1
> r •

r
1 r 1 - -

. and
Bwltohboarda In
the wont. Write
for c il t, a 1 fi n ue
and price NhL

D. A. KUSEL,

Proprietor.
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SLOT MACHINES FOR

TELEPHONE PAY STATIONS.
Years of efficient service have proven

the reliability of our apparatus.

THERB ARB OTHERS,
FJITT XONK AS GOOD.
Our Machines are strictly automatic, because when

the coin is deposited the machine does the rest.

THERE IS NO CRANK TO TURN,
LEVER TO PULL,

NOR BUTTON TO PUSH.

A service equal to that furnished by Bell companies,

and nothing less will satisfy the public. Catalogue

for the asking.

SATISFACTION CUARANTEED.

MASON TELEPHONE PAY STATION CO.,

LUDINCTON, MICH.

AMERICAN"SET
IRE THE BEST. Send lor descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
csto iaie. 171 S. Clinton SI., Chicago, III, I

WE BUY OLD BELTS
OR SCRAPS. ANY SIZE OR

CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFG.. CORP.
27 W. MONROE ST., CHICAGO.

HAWKINS' NEW CATECHISM
OF ELECTRICITY.

Plan of the Work, Contents, Etc.
The New Catechism of Electricity will be found to he

surprisingly plain, and free from useless and ambiguous
terms. The plan upon which It Is arranged Is unique.
The book is, first of all, intended to be plain and in-

structive; some 300 illustrations have been introduced,
so that th«- mere pictures will afford almost a knowledge
of the subjects.

It is a school hook from the manner in which it pro-
ceeds from the simple facts to the abstract principles
which the facts Indicate; It is also a book of reference
through the Index of seventeen double columns of fine

type pages; by means of this index a thousand items of
practical importance are atonce available.

It is an up-to-daie work, which lias coa t a large outlay
of capital and time, and, In short, it Is doubtlui if any
more attractive book has ever been issued—or one more
useful.
The subjects treated upon are as fo'lows: Dedication

to Thomas A. Edison, with engraving of Mr. Edison;
Preface and Introduction; Nature and Source of Elec-
tricity and Magnetism. *
The Dynamo: Conductors and Non-Condiiotors; Sym-

bols, abbreviations and definitions relating to electric-

ity; Parts of the Dynamo; The Motor; The Care and
Management of the Dynamo and Motor.
Electric Lighting; Wiring: The rules and require-

ments of the National Hoard of Underwriters in full;

Electrical Measurements.
The Electric Kailway; Line Work; Instruction and

Caution's for Linemen and the Dynamo Room; Storage
lotteries; Care and Management of the Street Car
Motor; Electro Plating.
The Telephone and Telegraph ; The Electric Elevator

;

Accidents and Emergencies, etc., etc.

The full one-third part of the whole work has been
devoted to the explanation and Illustrations of the dy-
namo, and particular directions relating to its care and
management;—all the directions are given in the sim-
plest and most kindly way to assist rather than confuse
the learner. The names of the various parts of the ma-

chine are also given with pictorial Illustrations of the same.
In the Catechism no less than 25 full page illustrations have been given of the various dynnmo

machines made In different parts of the country, and an equal number of part page illustrations.

ELECTRICIAN PUBLISHING CO., BIO Marquette Bldg., CHICAGO.

PRICE $2.00.

EXCHANGE OWNERS!
Why not increase your incomes

by installing the

SIMPLEX
INTERIOR

Telephone Co. s

Apparatus in connection with

your exchange subscribers' lines.-
1

THERE'S MONEY IN IT.

431 Main St., Cincinnati, Ohio, U. S. A.

The Worcester Polytechnic Institute,

WORCESTER, HCASS.,

T. C. MENDENHAIX, Ph.D., LX.D., Presi-
dent, Courses of study in Mechanical. Civil
and Ele trlcal Engineering. Chemistry and
GeneralSclcnce. New and extensive laborato-
ries in Engineering, Electricity, Physics, and
General and Industrial Chemistry Special facil-

ities in Hydraulics. 200-page catalogue, thaw-
ing appointments secured by graduates, maiUd
free. Address J. K. MARSHALL, Registrar.

Eureka Depolarizing

Solution for battery cells.

write rs ABOCT IT.

8PAHR & SWINGLE,
MILLERSBURC, OHIO.

TELEPHONE AND

CONST. SUPPLY CO.,
CHICACO.

NEW CATALOCUE FRII,

ALL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

iwj
KOKOjjO TELEPHONES

Vw/ill Satisfy YOU.
NOTHINCIN FRONT OF THEM.

Write u- for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

Sfc KOKOMO, IND.

Crlmshaw. Raven White Core. Raven Black Core.
ALL OUR WIRES pass Inspection end carry the above TRADE-MARKS on our tans. We also manufacture Crlmshaw and Competition Tapes and Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFPICK:

13-17 Cortlandt St., New York. BRANCHES:
|
|gJ , )c ,p | n | nc', 5,.

ROSTON:
7 Otis St.

SAN FRANCISCO.
J»t Second St.

IMPROVED

WARREN 2,000 LIGHTS

ALTERNATOR
SANDU5KY

OHIO
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Gold
Medal.
Paris,
1900.

MEDIUM AND
HIGH SPEED

CHICAGO OFFICE:
1526 Monadnock Building.

ENGINES.
HICHEST EFFICIENCY,

BEST CONSTRUCTION.

INOINE CO.,

ERIE, PENNSYLVANIA.

JEFFREY
ELEVATING,
CONVEYING,
POWER

TRANSMISSION

FOR CATALOGUE,

THE JEFFREY MFG. CO.
COLUMBUS, 0. :

FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

Ail Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

CASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS, q

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

SUMMER HOMES.

In the Lake Country of Northern Illi-

nois, Wisconsin, Minnesota and the

Upper Peninsula of Michigan, on the

line of the Chicago, Milwaukee & St.

Paul Railway, are hundreds of most
charming summer resoris. Amcng the

list are: Fox Lake, Delavan Lake, Lake
Geneva, The Lauderdale Lakes,

Waukesha, Oconomowoc, Palmyra, The
Dells at Kilbourn, Elkhart Lake, and
Madison, Minocqua, Star Lake,

Frontenac, White Bear, Minnetonka,

Marquette, Spirit Lake, Okoboji, Big

Stone Lake, etc , etc.

For illustrated booklets "Summer
Homes for 1901" and "In the Lake
Country," send addnss.with six cents in
postage, to F. A. Miller, General Passen-
ger Agent, Chicago, Milwaukee & St
Paul Railway, Chicago, 111.

H TELEPHONE

TROUBLES

PALMER BROS.,
MIANUS, CONN.

Stationary and Marine Casollne
Engines and Launches.

SEND FOR CATALOQ.

HOW TO FIND THEM,
B) W H. HYDE and I. A. McMANMAN.

FORMERLY

HASKINS' TELEPHONE TROUBLES.

This little book Is strictly up-to-date oil all

matters porlainlnsf to telephone troubles and
their rem<

Sent Po&'paid for 25c.

N"erw (sereotb) edition Just o
Many diagram a «;.,m-

ind-boofc for f'

win find this book >,:..
efor,

ELECTRICIAN PUBLISHING CO.,

610 Marquette Bldg., Chicago.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-
Union Pacific & North-Western tine, ar-

rivea San Francisco 5.15 afternoon of
third day and Los Angeles 7.45 next

morning. No change of cars; all meals
in Dining Cars. Buffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted
excursions every Wednesday fiom New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

461 Broadway, * V-» YorfcU -.- Vina \
.,

, . Cincinnati
idalphlaIstwSflj.UifieW St., Y\u*\«itx

StfWaihlng .•Cleveland
«n Main St., • - BaflaJoli; '

' rtltw, Detroit
-.- .. . CUcagofaKlB2&,£aet,TOTaata>,OBt

DIXON'S BELT DRESSING
AND LEATHER [PRESERVATIVE

Is guaranteed to prevent slipping and preserve the leather.

It will pay you to send for circulars and testimonials.

JOSEPH |»|\0\ CBUCIBJ2E CO., - JERSEY CITY, 3f. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength.. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

lAMES LEFFEL & CO., Spring U. S. A.

AN ELECTRIC SPRING.
The astonishing celerity of the

cures effected by Pluto Water at

.French Lick .Springs have earned
for it the title of the "Electric
Spring." Disorders of the blood
disappear as if by magic.

Frt nch Lick Springs are situa-

ted in the highlands of Orange
County, Indiana, on the Monon
Route. Well appointed hotels
with every convenience, under
new management. Two trains

daily from Dearborn station.
Write for booklet. Frank J. Reed,
G. P. A.; Chicago.

When Traveling Northwest
See that your ticket reads via

WISCONSIIVCENTRAL
RAILWAY

For St. Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE, - WIS.

DON'T THINK
That you can keep posted as to

what is
( going on in the western

electrical field without reading the

Western Electrician. It is the
t'.lectrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

83.00 per year

;

$1.50 for six. months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 iWaruuctto Bldfi., CHICAGO.

JUST PUBLISHED.

DYNAMOS,
A practical explanation of the Designing,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYNAMOS,
BY F. S. HUNTING,

Chief Engineer Fort Wayne Electric Cor-
poration.

20 F ages. Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 25 CENTS.

ELECTRICIAN PUBLISHING COMPANY,
tulte 510 ftlarqnetif* m.lir.. Chicago.

AXX. EMPLOYES
In the operating department of the "Alton Road " are
required to pass mental and physical examinations
calculated to Becure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit syBtom, the result being that one
of the Bafest railways In the world Is

"THJEfl ONLY WAY"

~— CHICAGO

AHHHNOIDR AOONT,

reg.trade MARKS Jhe PHOSPHOR BRONZE SMELTINfiCO.hMITED,
2200 WASHINGTON AVE.,PHILADELPHIA.

,)
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGuTS,CASTINGS,"WIRE,RODS, SHEETS, etc.

'/J/„ l/ij/,.>}l,n l ,r
- — DELTA METAL—

/j\. CASTINGS, STAMPINGS and F0RGINGS
/dELT^v, ORIGINAL and Sole Makers in the U S.
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CEDAR POLES
LINDSLEY BROTHERS COMPANY

MENOMINEE, MICH., POrrTLAND, OREGON AND SPOKANE WASH.
WHOLESALE PRODUCERS

SO-roOT TO 80- FOOT POLES OUR -SPECIALTY.

POLES.
WHITE CEDAR.

IDAHO CEDAR up to 80 ft.

BERTHOLD

& JENNINGS,
ST. LOUIS.

Chemical Building.

CROSS
ARMS.

LONC LEAP
PINE AND FIR.

CEDAR POLES, TIES, POSTS
ALL SIZES FOR ALL PURPOSES. ,R-MORS

PRINCIPAL OFFICE*, SA«L\AW, SUCH.

CEDAR POLES
|;

ILI

"f
«"» ST"EET R

;\
TIES ':==== Ozan Lumber Co.. - St. Louis.

Indiaaapolis-Arni, Bracket & Pin Co.
Successors to J. B. MAGERV,

MANUPACTURCHS OP

Arms, Brackets. Locust and Oak Pins,

Tent Stakes, ROPE Lock Blocks.

Olfict-, tMt. W.rldl.n St.. Indlin.iolli. In..

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Mala Office, Lewlsburg, Tenu., Branch Office,

Kellerton, la.. Oak Mills, Montlcello, Ark.

JUST AT PRESENT WE HAVE A SURPLUS OF MICHICAN WHITE
CEDAR 6 IN. TOP

2 5 AND 30 FT. POLES 5x5
5x6 6x6 TIES.

OF COURSE THIS DOES NOT INCLUDE ALL OUR STOCK, BUT WE
CAN MAKE ESPECIALLY LOW PRICES ON THESE. WRITE US.

MALTBY LUMBER CO., BAY CITY, MICHIGAN.

Patents
Fifteen years of continual practice before

theU. S. Patent Office gives me the ability

to render Inventors valuable service In pro-
curing tbelr patents. 1 am an electrloal and
mechanical expert, thoroughly conversant
with U. B. and foreign patent lawn.

Patent Litigation. Opinions.

F. W. BARNACLO,
809-811 Equitable Building. BALTIMORE, MO.

Washington Office. 602 F Street. N. w.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

Our Catalogue r
IS NOT

E A D Y
BUT IF YOU ARE TO DO ANY
CONSTRUCTION THI8 SEASON

I \A/I 'AY YOU
to cet our prices upon

Pike Poles, Jenieys, 8-ft. Taips, Diogiio Bars, Spoois,

Shovels, Cait aid Carryiig Hooks, Picks, Fire Pots, Am,
Braces, Anchor Bods, Washers, in fact anything In

TOOLS OR IRON WORK
Used in Construction Work.

Send a list of your probable requirements for quotations.

W. H. ANDERSON 8c SONS,
Tool Manufacturers. Iron and Steel Workers,

14 and 16 Macomb St., DETROIT, MICH.

POLES W. C. STERLING & SON,
MONROE, MICH.

Eleven Pole Tarda Id Michigan
Ml

TIES.
Wholesale Producer! for JO vears

New Dynamo Tenders' Handbook.
By F. B. BADT.

J26 Page?, no Illustrations. Flexible Cloth Binding. Size of Type Pa*e
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a. XEW BOOK, much more complete than the

old one, Willi all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners

and operators of all kinds of Electric Plants. It is the only book of the kind

published in the English language. 9,000 copies of the old Dynamo Tenders'

Hand-Book sold, and over 10,000 of the new.

Electrician Publishing Co.,
510 Marquette Building, CHICAGO.

KSTABLJBHKJ> 1870.

COMBINATION OF

Stow Flexible Shalt

MMTI-SPEEu MOTOR.
Practically dust and water proof . For PortaMt

Drilling, Tapping. Reaming. Emery Grinding;, etc
Write for Catalogue and Prices.

STOW MFG. CO,. Binghamton, N. T.

Gen'l European Agents, Sell;, Sonneathal & C* .

66 Queen Victoria Street. London. England

Ask your dealer for these goods. CAN'T SHOCK YOU. Read about
it InthecREEN BOOK of Hardware Specialties.

SMITH & HEMENWAY CO.,
Utica Drop Forge
& fool Co.. 296 Broadway, newyork.

R. H. LEAVITT, a
LINE BUILDERS' TOOLS.
Our Tool I

CAPRON, ILL.,

Manufacturer of Our Tool Roo< toils about them.
STANDARD ELECTRIC-LIGHT AND TELEPHONE It la of Interest to all linemen

CROSS-ARM BRACKETS AND PINS. copy now, FREE.

Wrlto us for prices. We like It. Will sll up late Headquarters lor Linemen's
'

»cdr '"» loansweryou.ndBllyouror.tots. MATHIAS KLEIN & SON.
B
1 uc."o

B
'ElV

h-

RED CEDAR PILINC, POLES AND
POSTS, all lengths, J. P. MEREDITH
CEDA'R CO.. .Memphis, Teuu.

C. J. HUEBEL & CO.,

MENOMINEE, MICH.

Our Stock of

POLES
Is Complete.

Main Yard at Menominee.
BRANCH YARDS AT

Wausaukee and Packard, Wis.
Nathan and Bagley, Mich.

Cedar
TORREY
CEDAR CO..

CLINTONVILLE. WIS.

Liros Stock Constantly on Hind.
Poles

AND UP»l=»l_V CO.

OFFICE, 826 Guaranty Blag., MINNEAPOLIS, JIINN.

COOLIDOE f=-\J
WII1TI' CEDAR

nnd TA4'l VIV COAST

Bound Volumes

Western Electrician

FOR S\LE

rrny\RPf)irsJOHMH. fowler
ULL/AlV I ULLU 1705-7 FlSHCr? BLOC,, CHICAGO

From Vol. 1 to Date.
1DDB1

ELECTRICIAN PUBLISHING CO..

510 Marcuette Bultolnj, CHICAGO
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Westingh ouse
Lightning Arresters

Protect Valuable Electric Apparatus.

Absolutely Non-Arcing.

Prevent Generator Current from following

in Wake of Lightning Discharge.

Wtstinghouse Lightning Arrester. Type A.

Westinghouse Electric
& Manufacturing Co., Pittsburg, Pa.

ELECTRICITY FOR ENGINEERS P>

Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

CONTENTS.—CHAPTER I: Electricity; Positive and Negative; Conductors,
najnsulalors; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-

PART I.
Jfon-Conductors am
peres —CHAPTER!!: Dynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of, Different Kinds of; Commutators, How Made and Con-
nected; Heating of Armatures; Eddy Currents.—CHAPTER IV: Tile Current: How Produced;
Induction: Series "Wound Dynamos; Shunt "Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant* Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.

—

CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated in Series: Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series CutOut; Three Wire System—CHAPTER VI: The Arc Light; How Formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Globes: Shape of Carbons Under Different
Conditions of Burning; Arc I-amps; Regulating aud Cut-Out Mechanism: Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps—CHAPTER VII: Commutators
ind Brushes; The Brush Commutators: Brushes; Different Styles of Brushes: Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
it Brushes: Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
Hand" Regulation; By Position of Brushes; Resistance Box; Resistance Coils—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brash System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits thrM:_'li Dynamo, Beeulator and lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTERXI: The Edison System: Automatic Regulator;
Circuits of Regulator: < "ircuic-, of Dynamo: Action of Regulator: Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation: Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of circuits in Armature aud Field; Regu-
lator; i ..- SUlator.—CHAPTER 3CTV: Thomson-Houston System of Automatic Current

lynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Cortent ." Dynamo; Extra Brush; Resistance Colls and Regulator. CHAPTER XVI:
AmpereM agential Scale deters. CHAPTER XVII: Voltmeters; Pressure
MdTotenUal Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle: Differ-
ential Apparatus -CHAPTER XIX; Wheat-tone Bridge or Electrical Balance; Diagram of Cir-
cuits arid Metti, fridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The Ma;-- ent; Armature: Field; Bell; Diagram of Circuits.-CHAPTER

rapiing Dynamos Together: In Series; In Shunt; Series, Shunt and Compound Wound Ma-
HAPTERXXTI: Switches and Switchboards; Loop Switch; Plug and Socket; change

Over PI luslon. chapter XXXIIl: Electric Motors: General Principles the
Same as In Dynamos; Type-.; Shunt and Series Motors Suitable for all General purposes; Regula
Bon of Shunt Motors; Of Series Motors: I [ranter E. M. I .; Direction of Rotation and Direction of
jurreot; Starting Motors; Diagram of Coimectloii

PART II. CONTENTS.-CHAPTERI: Alternate Current Dynamos; Principles of the
Field: Field Current Armature; Winding; Connections; Lamination; Different Types of Alterna
tors; Regulation: Leading Systems; The Brush Generators; Magnets; Armature; Principles of In
duction.—CHAPTER II: Dynamos', Continued; The Mordey Alternator; stationary Armatures;
Field Magnets; Ferrantl Armature; Field Magnets; Winding"; Collectors.- CHAPTER III: Dyna
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters; 'Trans
formers: Economy of Distribution; An Electrical H. P.; Losses In Conductor; Induction Coils; Ef
feet of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Coils; Con
verters; Transforming Up and Down; Design of Transformers; The Static Charge; Protection
Against; Grounding tlie Secondary; Other Devices; The Foil Protector; Different Types of Trans
formers.—CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Windingof Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System; Series Arc
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light circuit.—CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.-CHAPTER IX: Arc Lamps; In Series; The Wcstinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism: Flat Carbons.-CHAPTER X;
Arc Lamps, in Multiple; Slattery Differential Lamp: Mechanism of Lamp; Its Operation—CHAP
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments, Continued ; Hot Wire Instru
ments; The Cardew Voltmeter; Details of the Instrument: Lew Potential Voltmeter.—CHAPTER
XIII: Voltmeters: Donble Coll Voltmeter: Two Types.—CHAPTER XIV: Spring Meters; Curled
Spring Meter—CHAFTER XV: Twisted Strip Instruments; Diagram of Connections and Opera
tion of Instrument—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prln
ciples of Operation; Diagrams of Parts; Slattery Induction Meier; Description of Parts and Prln
ciplesof Operation; Watt Meter; Thomson Meter—CHAPTER XVII: Generators In Parallel:

Difficulties In Operating: Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for Operating In Parallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER XVIII: ohm's Law; strength of Current; Formulas aud Examples; Power and H»M
Ing Effects of Currents.—CHAPTER XIX: Ground Alarms aud Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO.
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FORT WAYNE ELECTRIC WORKS
(INCORPORATED).

THE "WOOD" SYSTEMS £°J LIGHT AND POWER.

-SPECIAL BOOSTER SETS.-

We are

Prepared to

Build Booster

Sets to Special

Specifications.

75 K W BOOSTtR.

Highest

Efficiency

and

Durability

Guaranteed.

FOR INFORMATION ON ANY KIND OF ELECTRICAL APPARATUS, WRITE TO ONE OF OUR BRANCH

OFFICES, OR TO THE MAIN OFFICE AND FACTORY,

FORT WAYNE, NDIANA.
»«»««»»» o«»« a oft» « •« «««><

IM OWJREADY!

!

WESTERN ELECTRICIAN'S

I90I.
ARRANGED IN BOOK FORM, POCKET SIZE.

10 Cents per Copy. Send for it.

ELECTRICIAN PUBLISHING CO.,
m
JSSgT CHICAGO.
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VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

THE FRANKLIN MODEL DYNAMO
10 Volts, 5 Amperes.
Shunt or Series Winding.

V\"e furnish all Castings. Punchings and Materials in
|

sets with Blue-prints and Directions. I

To the electrical student, amateur or ingenious
j

peron these machines are of the greatest interest, as
]

they furnish practical experience la construction and I

winding.

WRITE FOR DYNAMO CIRCULAR NO. 16.

PARSELL & WEED, I29-I3I West 31st St., New York City.
m nikiii ct TMrr... me ^N.CANALST. "^"tTALwoKntB

CHIC AG O-ILL-US'A- ItL-CATKLOGUt

Tor Porcelain or Clay In'
sulating Specialties, such as
Bushings, Knobs or Cleats,
Address,

THE AKRON SMOKING PIPE CO.,
MOCADORE. OHIO

OVB. SPZCIAlTY:Hi«h grade

engines of medium capacity

for high or low pressure.

60 sizes under 200 H.P.

B.F.STURIEVANTCO.
BOSTON, MASS.

NIWYORK - FHIIADEIPHTA . CHICAfiO

ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

MANUFACTURERS OP

PORCELAIN OR CLAY SPECIALTIES,
Knob., Cleats, Circuit Brokers.

THE BOWERS MANUFACTURING CO.,
MOGADORE, OHIO.

MOGADORE INSULATOR CO.,
MANUFACTURERS

Wfi; Electrical Supplies
Tubings, Bashings, Knobs and Cleats.

MOGADORE, 0.
Buydlrect from

Factory,

.
... M l

BREWSTER UNIVERSAL

SIGN RECEPTACLES,
A SYSTEM OF UNITS
From wfc^jtt may tw qjjKic^y formed, wtred %i*ct;S|itpp|||

anytnmjntt j&e shape of

'THOBOUCHLY WSATHRETOOOK ;

KkKOTSIC SlQNSOTi K&K«?|WCA.t,
DKCORAflONSOF ASVSTiftE. -. 41111111

.'el jreadtty

THE CONNBCTTNO LINK.

Clamp, trie Receptacle* to porfeetly rigid

adj unable formation of toy deVtred design.

81m pie 1 Practical I Inexpensive I

lndttpenaaWe to Theaters or Hercbants desiring to fecep

abreaai at tbe times by

ELECTRICAL ADVERTISING.

LCCTRICAL
SUPPLY
DEALERS and
CENTRAL
STATIONS or
ILLUMINATING
COMPANIES
CENERALLY.

f/.TENTH) oto «. int
AK. t 'I

• U. ItW

UPACTURERS,

THE ELtCTPIC HOTOR & EQUIPMENT CO.,

»t»v-.? Str-_ NEWARK, N. 4.

1 Black Diamond File Works it
toInc. 18»5.

Special

Prize

Gold Medal

at Atlanta,

189E.

ct
c»
2*
&»
to
to
to

S* OVB GOODS ABB ON SALE IN ETEBT LEADIX6 HABDWAM P»
4PJ iTOBE IN THK UNITED ITATKt AND CANADA. Jj>

1 G.&H. BARNETT COMPANY, |S PHILADELPHIA, PA.

HELIOS-UPTON

Storage
Batteries
For Street Railways, Central Station Lighting, and

Power Plants, Isolated Lighting Plants, Elec-
tric Vehicles, Telegraph, Telephone,

Fire Alarm, and Police Signal
Service, Electric Launches,

Mining Locomotives,

And all Purposes to which Batteries are
Applicable.

HELIOS-UPTON COMPANY
NEW YORK AGENTS:

THOMAS & BETTS,
141 Broadway, N.Y.

CHICACO, ILL.
PHILADELPHIA, PA.
PEABODY, IWIA58.
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SIMPLEX WIRES AND CABLES.
RUBBEH COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

wtsTiRN srLL.No »ocNT. simplex Electrical Company,
i jj HIXSON

tn7Mon.Jnock Block, CHICAGO. 7B-8 I Cornhlll, BOSTON, MAS8.

*&*
1889—Paris Exposition,
Medal for Bnbber I adulation.

1893-World'a Fair,

ffledal for Rubber Innalatixn.

TRADE MAHJt

THE STANDARD FOB
RUBBEK ISSI I.ATIOM.
Sole Manufacturers of

Dkonite Wires, Okonite Tape, Manson Tape, Candee
w
r.r Wires.

THE OKONITE CO., Ltd
WEmiSSl*. \

«•»»«« 253 Broadway, Hew York.
Geo. T. Manson, Gen'l Sill
W. H. Hodgins, Secy.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cables,

UNDERGROUND. AERIAL. SUBMARINE AND INSIDE USE.

TELEPHONE. TELEGRAPH AND FIRE ALARH CABLES.

All Wires are tested at Faclory. JOSiESBOHO, IMO.

" PHONO =ELECTRIC "

TROLL. FA

WIRE.

!ELIABLE.

BRIDGEPORT BRASS CO..

19 Mgrny St.. New Yotk.

CEDAR Bttf POLES
ONO DISTANCE 'PMONE^///^ WRITE US

A. P. HOPKINS & CO.E5CANABA.MlCM.

USED BY SIGNAL CORPS U. S. ARMY and ADOPTED AS THEIR STANDARD.

OUR TELEPHONES STAND EVERY TEST AND ARE ALWAYS SATISFACTORY.
CIVE THEM A TRIAL ANO BE CONVINCEO. PARTICULARS FREE.

ERICSSON TELEPHONE CO., 296 BROADWAY, NEW YORK.

JbL Standard Underground Gable Go.
{ j?| 322 The Rookery, VVesttnglMnifle Bldg., &9 -Liberty St.. 1226 Bet* B

$
Westtngboufie uwig.,

Chicago." Pltbrti

Mill.- I

56 Liberty St..

New Yoi
TremoQl Bid;:

1226 BOU KldK-
tua. pa.

. Boston.

- Electric Gables, Conduits.Wiresanrj Accessories.
AIno IIIeh <»rurie Huliber Covered Wlrcn and Cables.

Queen * Co..
IOIO Chestnut St., Ptaila.

4S0 MONON BLDG., CIIICA.O.

FOR SALE.
Lot J 10-volt new fan motoi

Old material purchased. WALSH S 80
" uaililngtonSt.. Newark. N. J SB

2,000 IN USE.

riwIMun Ekt.tUc.Cn. .Tr»..il>i.

Acme Testing Sets, Queen-Wirt
Switchboard Instruments, X-R.t
Focus Tubes, Induction Colls.

Th« Inc&nd.sc.nt Lamp R.placor ana
Cleaner replaces and cloana any o. p lamp
at any height or annus.

Incandescent Electric Light Manipulator Co..

I 16 Bedford St.. Rn«ti.n. Mi»s».

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contraelors and Builders of Street Railway and Electric Plaatt.

THE BEARDSLEY CRAVITY DAM.
For five csnts lo itimpi, we will mail to any Address our book entittsd.The GraTity Dam.

107 MAIN ST. Write m. w. STARK, Stc'yandTreu.. for particulars, ELKHART. INO.

FIBRE-GRAPHITE

/ COMMUTATOR k'i

BRUSH t
1

' l

?>t.M -V.VSVW.KUNH \l

There's No Friction
with ihe Flbre-G rap bite Cornmnutor Brush.

Brine 90 percent, p-fe graph- 1 . U tniurei low

refinance, no -parking under a van log I01

lunjcrr wear. Tl ere i* no j

The rtlifr-.f.rapldre it tberrfo

nomio bruin on ihe market, end tor price li.r.

HOLMES FIBRE-GRAPHITE MFG. CO.

5l5SW.ik«fk'IJSI.,liormjnlo»n, I'llll Ull I.PIIU.

WESTUN Electrical In^rjoment Co.,
a A -_^_^_ ... 1.. D-.i- ceccv f~r\ .1 .Wavcrly Park, ESSEX CO., N. J

!Un.t.A Dill

Station Instruments.

The* I nutrumen la «''"

ba*od upon the fimo tren-

•ral principle nod nre Jmrt

•§ accurate on our roffulnr

Btnodard Portable 1

CarroDt Voltmeters rtnit

AmmeUr«, but are much
liWKer, nod tho workiuk*
psrta ar» Inclosed Id u
neatly deal froed.dunt'proof
east-Iron cane which effect-

(TPly ablolds tho inritrn

msnts from disturbing In-

flounces of external mag-
natto field*.

BeHLIS-Run-ipcan
trlcal luMruiacut Co., RJttei .1

ItO. M

Weston Standard

'i-AdlDK
; Miut.it-

' 'iii'.anss

I ^«-!nU'»ards
IVillAvfl

nl-Portsbk La-
b Standard

tars ara

h« moat rslle-

its -tanJards for

Weston Standard Illuminated
Dial Potential Indicator,

Style B. "Flu.*.. Type."

irrn> Klr- "in u r when critic.

"Bullock Electric

Mfg. Co.,
CINCINNATI, U. S. A.

Wagner Electric

Mfg. Co.,
ST. LOUIS, U. S. A.

Diftd »nd Alttrnaiing Current

Equipments for Eledric Light and
Power. 387

PHOENIX GLASS CO.
MANUFACTURERS OF

GAS AND ELECTRIC

:; GLOBES, SHADES, Etc.
,

,

—
,

< ' SCND FOR A COPT OF OU» NCW AntO '

]
UtTCST CATALOGUE.

• Plttsbargh. NeiYort. Cbicago.
;

;

N. I. R
Natloaal

India

Robber Co.'.

RUBBER COVERED
:S AND OABL.es.
OFFICE AND FACTORY; BRISTOL. R. I

ELECTROLYSIS PROOF CONDUIT
•aPHA.I ANU PAPER.

• -in ptoo( against 1

service over wil

structioo simple • '. in< tpeosive. Eveiluting. \\ »t«

frost proof. |oints water tii;lit. 7 foot lengths ; i

diameter. V\ to foot. We build 1 su
Iptcl 1 . itcht* tea titchat mit. n

ELtCTROLfSIS PROOF CONDUIT .FO CO. HI) «>hi ' >• III
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IS MOWEYAN OBJECTTOYOU?
If so, send for our pamphlet, and when you are at the Pan-

American be sure and visit our exhibit in Section No* 34 of

the Machinery and Transportation

Building. We can show you how

to pay all station expenses and se-

cure your current free by installing

our system of

UNDERGROUND STEAM MAINS.

MENTION WESTERN ELECTRICIAN.

AMERICAN DISTRICT STEAM CO
OK IM

BREWSTER UNIVERSAL

SSGN RECEPTACLES.
A SYSTEtt OF UNITS
From wkjj&a may be <ttttefc}^-foroMttj* wired &ad irratftltedj

TtfOBOUGHtA* \TOMWr3KpRoop .;
-.

CUmita the Receptacle* io perfectly rigid ret readily

adjustable formation of any desired design.

8lmple! Practical! Inexpensive!

ipdUpeniftbie to Tboatera or MorefoanM desiring 10 keep
&bre»n of toe timer by

ELECTRICAL ADVERTI8INC.

ELECTRICAL
8UPPLY
DEALERS an<i

CENTRAL
STATIONS or

ILLUMINATING
COMPANIES
CENERALLY.

PAUNTEO 010 «. »>
AM. » Mtt
" 11. 1131

8OLE MANUFACTURERS,

THE ELECTRIC MOTOR ft EQUIPMENT CO.,

1 3- IS Beaver str' NEWARK, N. J.

Columbia Carbons
'OR-

Enclosed Long Burning Arc Lamps

USED EXCLUSIVELY BY THE

PAN-AMERICAN EXPOSITION.

RESULTS TALK.
Try them and be convinced. COST
you NOTHING if not as represented.

National Carbon Co.,
CLEVELAND, OHIO.
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An INCANDESCENT LAMP represents a large Investment of capital, ingenuity and skilled workmanship, It is sold at a price 10 low is to necessitate eternal

vigilance In cutting costs to a mlnlmim. A successful lamp manufacturer can not afford to experiment with poor materials. This explains me popularity ofBAKER & OO. 'S PLATIINLJIVI
408 N. J. R. R. Ave., NEWARK, N. J. 120 LIBERTY ST., MEW YORK.

We buy and
Refine
Platinum
Scrap also.

Crlmshaw. Raven White Core. Raven Black Core.

ALL OO R WIRES pass Inspection and carry the above TRADE-MARKS on our lags. We also manufacture Crlmshaw and Competition Tapes i"d Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

ij-17 Cortlandt St., New York. < IQ2 Ocspfalnes St.
BOSTON:
7 Otis St.

SAN FRANCISCO.
J3 Second St.

ii

Crown
" Insulated Conductors

AND

Rail Bonds
"Crown" wires are the perfection of Rubber Insulation for high or low voltage, direct or alter-

nating currents, solid or stranded conductors up to 2,500,000 circular mils' capacity.

"Crown" bonds are the perfection of simplicity and economy in rail bonding, together with
perfection of contact.

In "CROWN" WIRES or "CROWN" BONDS you secure the best attainable results,

electrically and mechanically.

Solid or stranded bare copper conductors; also lead - encased and armored for aerial,

underground and submarine work.

American Steel and Wire Co., Chicago, III.

NEW YORK, WORCESTER, DENVER, SAN FRANCISCO; LONDON, ENC.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... 23

Akron Smoking Pipe Co —
American Battery Co —
American District Steam Co.. 2

Amer. Electric Fuse Co 10

Amer. Electrical Heater Co..—

Amer. El. Telephone Co 15

American Electrical Works... II

Amer. Steel A Wire Company. 3

Amer. Toll Telephone Co.... 14

Amer. Vitrified Conduit Co. ..22

Anderson A Sons, W. H 19

Baker A Company 3

Ball Engine Company 18

Barnaclo, F. W 19

Barnes Company, Wallace.... 10

Barnctt Company, G. A H 22

Barron, A. M II

Bcardsley Gravity Dam A
Construction Co 1

Becker Brothers 12

Berthold A Jennings 19

Besly A Co., Charles H 22

Big Four R. R 16

Bissell Company, The F 16

Bossert El. Construction Co. . 10

Bowers Manufacturing Co ... -

Bridgeport Brass Co 1

Brunt Porcelain Works, G. F. 7

Bullock Electric Mfg. Co 1

Central Electric Co 5

Central Telephone A El. Co. .—

Century Telephone Const. Co. 15

Challlet, Adolphe A 10

Chicago A Alton Railroad. ...is

C. AN. W. R. R IK

Chicago Edison Company—

4

Chic. Fuse Wire A Mfg. Co..—
Cb,lc, House Wrecking Co.... 13

C, M. ASt. P. R. R 18

Chicago Telephone Co 14

Chic. Telephone Supply Co.. .16

CoUegeClty Electric Co 11

Colorado Lamp Co.. The 11

Columbia Telephone Mfg.Co.—
Columbus Batt. A Spec. Co.. 11

Continuous Rail Joint Com-
pany of America 17

Coolldge Fuel A Supply Co.. 19

Crocker-Wheeler Company..—
Cutler-Hammer Mfg. Co 16

Cutter Elec. A M fg. Company.—

D. A W. Fuse Company —
Dearborn Drug A Chem. Co.. 9

DeDlon-Bouton MotoretteCo. -i

Diamond Meter Company—

—

Dtehl M fg. Company 7

Dixon Cruclblo Co., Joseph. .18

Edison Decorative & Minia-

ture Lamp Department 10

Edison Mfg. Company 5

Edwards A Company 13

Eldrcdge Electric Mfg. Co.. . 17

Electrical Engineer Institute.—

Electric Appliance Company. 10

Electric Storage Battery Co..—
Electrician Pub. Company... 21

Elec. Motor A Equipment Co. 2

Electrolysis Proof Conduit

Manufacturings 1

Ericsson Telephone Company I

FarrTel. ACon. Supp.Co.... 16

"For Sale"Advertlsements .. 12

Ft. Wayne Elec. Works., Inc. 21

Fowler, John H 19

Franklin Eng. A Elec, Co. ...—

General Electric Company. .. 9

General Incandescent Arc

Light Company 11

General Incand. Lamp Co....—

Glas^ Wool Mfg. Co 10

Goodrich Steamship Line— 16

Gordon Battery Company.... 10

Gould Storage Battery Co —
Great Western Smelting A
Refining Company 11

Gregory Electric Company... 12

Hartford Steam Boiler In-

spection A Insurance Co.. .13

Hazard Manufacturing Co.. .22

Heath Electric Company ....II

Helios-Upton Company 22

Hobart Elec. Mfg. Company.. I

Holmes Fibre-Graph. Co 1

Holtzer-Cabot F.kTtrlcCo...—

Hopkins A Co.. A. I' 1

Huebel A Co., C J 19

Incandescent Electric Light

Manipulator Company 1

Indianapolis Arm, Bracket A
Pin Company 19

Indiana Rub. A Ins. W. Co.... 1

India Rubber A Gutta Percha

Insulating Company t

Internat'l Corrcs. Schools ...12

Jeffrey Manufacturing Co.... 18

Johnston, Thomas J II

Kansas City Tel. Mfg. Co 16

Kartavcrt Manufacturing Co. 22

Kellogg Switchboard A Sup

plyCompany 11. 14

Keystone Elect. Inst. Co —
Klein A Son, Mathlas 19

Kokomo Tel. A El. M. Co 16

K usel Tel. A E1.M fg.Co.. D.A. —

Leather Preserv. M. Corp —
Leclanche Battery Company. 12

Leffel A Co., James 18

Llndsley Brothers Company.. 19

Lowell Model Co 17

Maltby Lumber Company .... 19

Manhattan Gen'l Const. Co.—
Manross, F. N —
Mason Tel. Pay Station Co..—
McLennan A Company, K.... 10

McRoy Clay Works in

Hen dub Cedar Co.. J. P 19

Mica Insulator Company —
Miscellaneous Advs 12

Missouri Electrical Mfg. Co.. 8

Modern Gas Engine Co 1?

Mogadore Insulator Co —
Molonoy Electric Company ..—

Monarch Fire Appl. Co 10

Monon Railroad IS

Moon Mfg. Co.. The 11

Munsell A Co., Eugene 10

National Carbon Company... 2

National Conduit A Cabli

National India Rubber Co.... I

National Tel. Equlpm. Co.... 14

New York Ins. Wire Co 3

Northern Elec Mfg. Co i»

Ohio Electric Works 4

Okontte Company, The 1

Ozan Lumber Company 19

Pacific Electric Company 8

palmer A Olson 6

Palmer Brothers IS

Paragon FanA Motor Co —
Parsell A Weed —
Perrizo A Sons 19

Peru Elec. Mfg. Company— 5

Phillips, Eugene F II

Phillips Insulated Wire Co.. .11

Phoenix Gloss Company 1

Phosphor-Bronze S. Co 18

Plgnolet. L. M 10

Pittsburg A L. S. Iron Co 19

Porter-Morse Company 19

Queen A Company 1

Reislnger, Hugo :

Reynolds Electric Co —
R. I. Toleph. A Elec Co 16

Rockwood Mfg. Company l

Roebllng's Sons Co., J. A 22

Sage A Bro., F. B 16

- Elec Supply Co... IS

Sargent A Lundy —
Sawyer-Man Elec. Company. .20

Schureman A Hay den 12

Shelby Electric Company....—
Simplex Electrical Co.. The.. 1

Simples Enteric

Smith A Hemonway Co 19

Smith Co., S, Morgan IS

Snahr A Swingle 17

leclrle Company 23

Spon A Chamberlain IT

Spragne Electric Company .. 4

Standard Construction Co. ...16

Standard Tel A Elec Co. 16

Standard Undent. Oar- -

Stanley Elec. Mfg Company.. 9

Stanley Instrument Co i*

Sterling A Son. \v. C 19

Sterling Electric Company . . .
—

Sterling Varnish Co.. The 5

Stllwell - Bierce A Smlth-
Valle Company 17

Stow Mfg. Company —
Stromberg-Carlson Tel. Mfg.

Company 15

\.ut. Tel. Exchange 15

St artevan; Company, B. F....22

Swans Metal Refining Co....—

Telephone Co. of Amer . The 1«

Tenn. Lumber Company 19

Torrey Cedar Company 19

Turner Brass Works 6

Union Switchboard Co IS

Valentine-Clark Co., The.... 19

Varley Duplex Magnet Co. . &
Vlndex Electric Company... 5

Vulcanized Fiber Company. .22

Wagner Electr;

Wagner. Herbert A 10

Walsh's Sons A Company ... 1

Warren El. Mfg. Company . 1

1

Western E - 7

Western EL Supp:> Company.—
WesUngtaowi Ktoeuta A
Manufacturing Company.. 20

Woston Electrical Inst. Co... 1

any. \\ W U
Willyonng. Elmer G —

Central R. R i$

Worceater Company.. C- H.. 19

Worcester Polytechnic Inst. 17

YurgacSignalphone Mfg. Co. 14

Zerbe Company

For ciassU'k'ti Ir»ci<?:s=: of Aclvertisements «See l^ca^o «3.
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PARAGON
FAN MOTORS

\A/RITE FOR •RICI

CHICAGO EDISON COMPANY, 139 Adams Street, CHICAGO,

WE EXCEL AND UNDERSELL ALL
and are manufacturing and selling

all kinds of

ELECTRICAL NOVELTIES AND SUPPLIES.
THE FOLLOWINC ARE SOME OF OUR SPECIALTIES:

JFLASH LIOHT. ''Jgf

HERE ARE OUR PRICES. REMEMBER
VOLTMETER. WE UNDERSELL ALL. HAND LANTERN.

Ammeters and Voltmeters, to 20 *? -

?i!
Pocket Flash Lights J-J"«
Electric Hand Lanterns »•"«
Electric Carriage Lights »'"«
Battery Fan Motors .,

e -BO

AGENTS WANTED. Send for catalogue—JUST OUT.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

MhlMt-lOi

GBMHUnVi

BOLE AMERICAN AGENTS
AND

LICENSED MANUFACTURERS
FOR

De DtON-BOUTON iCO. OF FRANCE.

DE DION "IVIOTORETTES"

STANDARD
OF THE

WORLD.
"Motorettes" may be seen and tried

at CHICAGO OFFICE, 147 Michigan

Avenue.

N. Y a Type "Motorette."

LUNDELL
MOTORS
Have always had a higher effi-

ciency and greater durabilitythan

any other motor by reason of

superior design and construction.

They are adapted to all classes of machine driving and are made

in sizes from £ H. P. to 1,000 H. P. Send for descriptive

bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 627-631 WEST 34th ST., NEW YORK.

BRANCH OFFICES: CHICAGO, BOSTON, ST. LOUIS, BALTIMORE.

DE DION-BOUTON MOTORETTE CO.,
Church Lane and 37th St., Brooklyn, N. Y.

PRACTICAL ELECTRICITY
PRICE, $2.00 PREPAID.

2t7 Pages. 427 Questions and Answers. 95 Illustrations. 20 Tables (all that's required)

Size, 6\4H. Inches. Flexible Binding. Set In a good, readable size type.

TS a SCHOOL for the beginner and a VALUABLEREFERENCE for the Electrical Engineer. If you
t are willing to study carefully the nineteen chapters, and work out correctly the answers to the

427 questions yourself, and only refer to answers given in back of book to verify your own
answers you (whether you are the college student, the ambitious young man, the staiionary

engineer, the motorman, or anvone else whom the study of electricity would benefit) will have

a knowledge of electricity which you could not acquire from any other source for ten times the-

cost of this little hook. Table of Subjects.
Chapter.
I—Wiring.
II—Electric Batteries, Electric Plating.
Ill—Magnetism.
IV—The Magnetic Circuit.
V—Magnetic Traction.
VI—Magnetic Leakage.
VII—Energy In Electric Circuit.
VIII—Calculation of Size of Wire for Mag-

netizing Colls.

IX—Calculation of EMF's In Electric Ma-
chines.

X—Counter EMF.

Chapter.
XI—Hysteresis and Eddy Currents.
XII—Armature Reaction.
XIII—Sparking.
Xrv—winding of Dynamos and Motors.
XV—Proper Method of Connecting Dyna-

mos and Motors—Self Excitation.

XVI—Diseases of Dynamos and Motors,
Their Symptoms and How to Cure
Them.

XVII—Arc and Incandescent Lamps.
XVIII—Measuring Instruments.
XIX—Alternating Current.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bliig., Chicago.

There is No Higher-Class India-Rubber Insulation

For Wires and Cables thanHABIRSHAW »

Authorized Manufacturers of the

IX FLEXIBLE TUBI \ASIRI

The India-Rubber and Gutta-Percha Insulating Co.,
]

MAIN OFFICE, Clenwood Works,

i

!

J. W. CODFREV, Manager Sales,
ID Cortlandt Street, NEW YORK. YONKI IM. Y.

(1CHW3)

:::::::::::::::::::^\\\%^^
^
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"PALMER (8L OLSON"

I, 2, 3. 5. T,i. 10 H. P.

It is generally conceded

that for compactness, dur-

ability, highest efficiency,

simplicity, noiselessness,

detailed mechanical and
electrical perfection and
graceful design our motors

and dynamos have no
equal.

Catalogue and price-lists on application.

PALMER.
(SL OLSON

MANUFACTURERS.

210 Cervtre Street,

NEW YORK.

"0K0NITE"
IS NOT THE CHEAPEST WIRE

PER EOOT EVERYONE KNOWS.

IT IS THE CHEAPEST
IN THE END BECAUSE

IT LASTS THELONGEST

EDISON
BATTERY FAN OUTFITS

...WITH..

EDISON LALANDE CELLS

Aro toe only efficient battery fan ootflu on it*

market. Invaluable for tbo tick roo»

ASK THOSE WHO HAVE TRIED IT.

THEN TRY IT YOURSELF.

(BrntedCMrirCinttjraiui,
SALES AGENTS,

264-266-268=270 Fifth Ave., CHICAGO.

Write for Catalogue No. 4.

EDISON MFG. CO..
FACTORY. ORANGE, NEW IERSEY. U.S.A.

New York Office: 13j Flflli Arenue
Cblcago Office: 144 Wabash Avenue.
Foreign Department. IS Cedar S'.ree:. New York.

[

CHANCE
IT

Next time you are in the market for Mains and
Branches. Specify "PKBt" and see what you
get We claim they are the best in the world. You
Drove it, but be sure the goods are stamped
"PERU." The " RF1> BOOK." tells

about them; free for the asking.

PERU ELECTRIC MFG. COMPANY, Peru, Ind.

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Black Finishing Varnish,

Sterling Black Air Drying Yarnlili,
Sterling Block Core Plate Varnish.

THE STERLING VARNISH CO.,
Pittsburg. Pa. U.S. A.

THE STERLING VARNISH CO.,
25 Colmore Row. Birmingham, England.

VINDEXTRANSFORMERS

VARNEY ELECTRICAL SUPPLY CO., Indianapolis, Ind.
MANHATTAN ELECTRICAL SUPPLY CO., Chicago.

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK, N. Y.

Pacific Coast Agency: 33 New Montgomery St., SAN FRANCISCO, CAL.
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THE TURNER GASOLINE POCKET TORCH.
PRICE $1.50 EACH.

This is a small, nickle-plated hand torch for getting into corners, between ceilings, or working /
in cramped places. It is a new style of burner that lights with a match and makes its own

gas. The reservoir is 5 inches high and ij^ inches in diameter. A bicycle pocket pump is

used for making air pressure. The reservoir holds about one-half pint of gasoline and the

torch will burn about one hour with one filling.

FOR SALE BY DEALERS IN ELECTRICAL SUPPLIES.

THE TURNERIBRASS WORKS,
120 kin: CHICAGO.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, In*. Lamps.
Inc. El. Lt. Manipulator Co.

Annunciators.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co.

Western Elec. Supply Co.

Am LlHpi.
Central Electric Co.

Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.

Gregory Electric Co.

Helfos-Upton Co.
Manhattan Gen'l Const. Co.

Western Electric Co.

Western Elec. Supply Co.

Westinghouse El. A Mfg. Co.

AiiomoBilei.
DeDion-BoutonMotorette Co.

Lowell Model Co.

Babbitt Metal and
Solder. „ ^ „
Gr Western Sm. and Refg.Co.

Swarts Metal Refining Co.

Batteries and Jars.
Central Electric Co.

Columbus Batt. A Spec. Co.

Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Peru Elec. Mfg. Co
Western Electric Co.

Western Elec. Supply Co.

Battery Solution.
Spahr A Swingle.

Belle, Boiien, Etc.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt DriHUf.
Leather Preserver Mfg. Corp.

BeltlnB* „ , , „
Chicago House Wrecking Co.

Leather Preserrer Mfg. Corp.

lowers.
SturteTant Co.. B. F.

Seller*. „ t , ^
Chicago House Wrecking Co.

Whitehead Company, W. W.

••Ice, leetrloal.
Electrician Publishing Co.

Druhei.
Becker Broa.
Central Electric Co.

Hobart Elec. Mfg. Co.

Holmes Fibre-Graphite Co.

Sage A Bro.. F. B.

Western Electric Company.

Cables (See Insulated Wires.)

Cab-lea, Bleetrle (Seelnsu-
!»tadW!re*)Copper, sheet
aa4 Bar.
American Elec. Works.
American St<el A Wire Co.

Central Electric Co.
General Electric Co.
Mliwuri Electrical Mfg. Co.

>'*-.ional Conduit A CableCo.
Hew York Ins. Wire Co.
Simplex Electrical Co.
Standard Cnderground C. Co.

Wattern Elect. Supply Co.

Western Electric Company.

rbeas, Poiiti aalOarbe
r>lnt
Caniral Electric Co.
Cblcaeo EdlaonCO-
lleetne a opllaoce Co.
Kailonal Carbon Co.
ftsliinrer. Hugo.
w*t*.«m F.act. Sup;

C**tl*«n.
Imlto Co. 8. Morran.

Cfcala*.
Jaffray Mfr. Co.

Otr-eaJt Breaker*.
Cvtur x.v, A Mfr
ww.tr- R *--- Soxsptny,

* o a I a, n d A *. 1 1 t-H Hand-
line Msrhlnery-
Jtffrty Mfr. Go.

Cetla aee Na*-nets.
Varley Drjplax Xarrisi Co.
Western E:ec*.rv Company.

Compound.
Dearborn Drug A Chem. Wks.
McLennan A Co., K.

Condnlt and Conduits.
Amer. Vitrified Conduit Co.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay Works.
Sprague Electric Co.
western Elect. Supply Co.

Connectorg and Termi-
nals.
American Elec. Fuse Co.

Construction & Repairs.
Becker Bros.
Chicago Edison Co.
Parseil A Weed.
Spies Electric Company.
western Electric co.

Contractors and dec-
trie I lifht Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner ElectrioMfg. Co.
Warren Elec. Mfg. <jo.

Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Copper. (Scrap, Bought.
Swarts Metal Refining Co.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roeblmg's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
Electrical Engineer Inst.

Int. Correspond. Schools.

CroHn- Arm Braces. Etc.
Anderson A Sons, W. H.

Croii-Armi, Pins and
Brackets.
Central Electric Co.
Indpls. Arm, Brack. A Pin Co.

Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cat-Onts and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
D. A W. Fuse Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

ri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westtnghouae El. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Co.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft, Wayne Elec. Wks., Inc.

Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.

IfOUz' E <-Tic Co.

Mfg. CO.
Northern BleC, Mfg. Co.
Ohio Electric Work*.
Palnv

Scboreman A Hayden.
ftiiragrji Electric Co.
Stanlc 1 Mfg. Co.
Sturterant Co.. H. F.

Warren Elec. MfK I

Western Electric Co.
Western Elect. Supply Co.
Westinghousa El. A Mfg. Co.

Electric Heating Appl.
Amer. Electrical Meater Co.

Kiev trio Railways.
Crocker- Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric t*igiiK.
Elec. Motor & Equipment Co.

Electrical and Mechan-
ical Engineers.
Barron, A. M.
Chaillet, Adolphe A.
Illinois Maintenance Co.
Sargent & Lundy.
Wagner, Herbert A.

Electrical instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical Inst. Co.
Pignolet, h. M.
Queen A Co.
Sage A Bro., F. B.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric (Jo.

Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating Mueh'y.
Besly A Co., Cbae. H.
Crocxer- Wheeler Company.
General Electric Co.

Elevatori-Coaveyors.
Jeffrey Mfg. Co.

Engines, Gas.
Modern Gas Engine Co.
Palmer Bros.
Parseil A Weed.

Engines, Steam.
Bail Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W-.

Exb'st Steam Apparatus.
American District steam Co.

Earn Ontflts.
Central-Electric Co.
Crocker-Wheeler Company.
Dlehl Mfg. Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Holtzer-Cabot Electric Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Kxtlnsmlshers.
Monarch Fire Appliance Co,

Flasher**.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Foraree.
Sturtevant Co., B. F.

Fuses and Fnse Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
D. A W. Fuse Co.
Electric Appliance Co.
Western Elect. Supply Co.
Western Electric Company.

Gears.
Besly A Co., Cbas. H.

General Bleo. Supplies.
Blraell Company, The F.

Central Electric Co.
Chicago EdlHOn Co.
Electric Appliance Co.
General Electric Co.
Heath Electric Company.

our] Electrical Mfg. Co.
Ohio Electric Works.
st. Louis Elec, Supply Co.
Weatera Eleetrlc Co.
Wentern Elect. Supply Co.

dftMM M'OO I.

1V00I Mfg. Co.
Glob«» ana Klectrlsal
Olaaawar*.
Ptaomlz Qlau Co.
Western Elect. Supply Co.

Graphite Specialties,
Besly A Co., Chas. H.
Dixon Crucible Co., Job.
Holmes Fibre-Graphite Co.

Heating; and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Igniters.
Columbus Batt. A Spec. Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Institntes.
Worcester Polytechnic Inst.

Insulators and Insulat-
ing: Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Mogadore Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co. ,

Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated WireCo.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
D. A W. Fuse Company.
General Inc. Arc Light Co.

Lamps, Incandescent.
Central Electric* Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co,
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westlngboune El. A Mfg. Co.

Lamps, Inc., Adjusters.
Inc. El. Lt. Manipulator Co.

I.ampM, Incandescent —
KeplneerH a Cleaners.
Inc. El. Lt. Manipulator Co.

i.irh'ntnr Arresters.
American Elec. Fukc Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wk«., Inc.
General Electric Co.
WobtlnghouHe El. A Mfg. Co.

Linemen's Climbers.
Anderwon A Sonn, W. II.

Klein A Son, Mathlas.
Smith A Hemcnway Co.

Uanrnet Wire*.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec Wk»., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
Crocker-Wheeler Compa ny

.

Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg.Co.

See Dynamos andMotors -

Motors.

Packing*.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Pbospbor Bronxe.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Platlnnm Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.
Swarts Metal Refining Co.

Poles and Ties.
Berthold & Jennings.
Coolldge Fuel A Supply Co.
Fowler, John H.
Hopkins A Co., A. P.
Huebel ACo.,C. J.

Llndsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Poruelaln.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Mogadore Insulator Co.
Peru Elec. Mfg. Co.

Power Transmission
Machinery-.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Bierce Smlth-Vaile.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Bierce Smith-Valle.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.and Refining Co.
Swarts Metal Refining Co.

Re-WIndtns;—Repairs.
Becker Bros.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. B.
Westlnehouse El. A Mfg. Co.

Second-Hand Maoh'y-.
Chicago House Wrecking Co.
Gregory Electric Co,
Schureman A Harden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Pacific Electric Co.

Speaking- Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Speed Indleaters.
'*.---= v AGO., Chan.H.
Queen A Co.
WeHton Electrical Inst. Co.

Springs.
American Bttel A Wire Co,

IPox* AJf>y»c»i>etlo€»l Index of Advertisements See I*€afi;e> 3*

Barnes Co., The Wallace.
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storasre Batteries.
iffimerlcan Battery Co.
Columbus Batt. A Spec. Co.
Electric Storage Battery Co.

UiGould Storage Battery Co.
Helios-Upton Co.

Tapes, Insulating:.
American Electrical Worka.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch-
beards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Bissell Company, The F.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co.
Chicago Telephone Sup. Co.
Columbia Telephone Mfg. Co.
Ericsson Telephone Co.
Farr Tel. A Cons. Supply Co.
Holtzer-Cabot Electric Co.
Kansas City Tel. Mfg, Co.
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. A EL Mfg. Co.
Kusel Tel. A EL Mfg.Co.,l>. A.
Mason Telep. Pay Station Co.
Missouri Electrical Mfg. Co.
Moon Mfg. Co., Tbe.
National Tel. Equipm. Co.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co. --

Simplex Interior Telep. Co.
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Strowger Aut. Tel. Exchange.
Telephone Co. of Amer., The.
Union Switchboard Co.
Western Electric Co.
Western Elec. Supply Co.
Yurgae Signalphone Mfg. Co.

Telephone Service.
Chicago Telephone Co. \

Teels.
Anderson A Sons. W. H.
Klein A Son, Mathlas.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Torches.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
V Index Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Trscbi, Bleotrfe Oar.
General Electric Co.
WestlnghouBe El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jan.
Smith Co., S. Morgan.
Stllwoll-Bierce Smith-Valle.

Varnishes.
Sterling Varnluh Co.

Vnlcanlsvd Fibre.
Vulcanized Flbra Co.

Wire, Bare.
American Steel A Wire Co.
Herdy A Co., Chan. H.
Central Electric Co.
Electric Appliance Co.-

•*"'

OkonltoCo., The
Phillips Insulated Wire Co.
Roebllng'iH Hon* Co., J. A.
Standard Underground 0. Oe
Western Electric Co.
Weitern Electrical Bup. Oo.

X-Rar Oatflta.
Qu««n a Oo.
Willyoung, fllmer Q,
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The "ELECTRA" Highest

Grade Nuernberg Carbons are

recognized as standard all the

world over.

All genuine "ELECTRA"
carbons are put up in packages

bearing the label with the traoV

mark "ELECTRA."

'
v{.cri>.~)! FOR ENCLOSED 10NC-BURNING ARCL/-^P r

. x-m-m-x-x^m-m-m-x-x-x-^

flood carbons mean less cost

for current.

UNEQUALLED IN O.UALIT;

AND EFFICIENCY
X STEADY

-IANT LICHT.

All the excellence in dynamos

and arc lamps counts for but

little where poor carbons are 2 !

used in lamps.

HUGO REISINGER "broaoway NEW YORK. x»x~x~x-x~x-x~x-x~x-x-x-

I M •

4' •
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Diehl Enclosed Motors
EXCLUDE DUST, SMOKE. FUMES, ETC.—A VERY
IMPORTANT FEATURE FOR THIS CLASS OF WORK.

Compactness, Accessibility and Low Heat Limit Are Its Strong Points.

SEND FOR CATALOGUE DESCRIBING THIS MOTOR ATTACHED
TO DIFFERENT MAKES OF WHEELS AND BLOWERS.

DIEHL MANUFACTURING CO.,
Main Office and Works: ELIZABETHPORT, N. J.

HIGH-GRADE

PORCELAIN TUBES
300 DIFFERENT LENGTHS AND SIZES

SHOW HIGHEST TESTS YET MADE ON TUBES.

BATTERY BUSHINGS IN ALL SIZES.

BRUNT

ASK YOUR DEALER FOR "BRUNT" TUBES,
INSULATORS AND CLEATS.

THEY COMPLY WITH THE UNDERWRITERS'
REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

Western Electric Generators.
CENTRAL STATIONS.

Isolated Plants. Arc Lighting Systems.

LIGHTING AND POWER PURPOSES.

Write

for

Bulletin.

WESTERN ELECTRIC COHPANY
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMP vn 1

*
.

St. Pnul. Minn.

STANDARD ELECTRIC COMPANY
Cincinnati. Ohio.

CALIFORNIA BLBCTRICAI "ORKS.
Sun l

: r«ncisco, C*l.

KILBOURNG & CLARK COMPANI
Seattle. \v««h.
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AD STUDIO
RINGER MAGNETS

QUIT G0O-G00IN6!
THE MAN THAT IS GOING TO BUY A FAN IS LIKE A CIRL FLIRTINC
HE FIRST (AS THE CIRLS DO!) MAKES "COO-COO EYES" AT EVERY
COOD LOOKING FAN MAN: IN THE MARKET AND AFTER HE HAS
COO-COOED TO HIS HEART'S CONTENT ANDTHE SUMMER IS ABOUT
CONE HE CONCLUDES HE'LL BUY (OR SHE'LL TRY !) AND WHEN THE
"TRY" IS MADE AND HE (OR SHE) FINDS "NONE IN STOCK" EXCEPT
A FEW LEFT-OVERS (!) THEN THERE IS TROUBLE!

QUIT COO-COOINC ! AND CUESSINC. THE SUMMER IS COING ON.
LITTLE WILLIE'S WAVINC THE RICHT FLAC.

IMPORTANT I

WE HAVE A BIG STOCK OF

WESTINGHOUSE
ALTERNATING DESK FANS WE CAN SHIP

FROM STOCK.

HOT SEASON NOT HALF OVER.

ORDER QUICK

OUT REMEMBER
WE HAVE A BIC LINE OF ALL SORTS OF ELECTRIC FANS SUITABLE

FOR PRACTICALLY ANY CIRCUIT. TRY US

Ringer »» Bridge Bell Magnets,

complete, including cores. Made
to any specifications and

to fit any ringer
frames.

WRITE FOR PRICES AND CIRCULARS.

VARLEY DUPLEX MAGNET CO.
FISHER BLDC, CHICAGO. PHILLIPSDALE, R. I.

Send to the "AD STUDIO" too for a "VINDEX" Transformer

Catalogue.

Above we show a cut of our "Bell" transmitter which in-

volves principles original with ourselves. It is of the " solid

back" type with carbon block, both the carbon and granules

being of the highest grade obtainable. There is nothing to

get out of order and no complicated parts made to mount on

box or adjustable arm.

Net Prices.

Single Transmitter, 90c

Lots of 1 2, - 85c

Lots of 25, - 75c

Lots of 50, - 65c

Missouri Electrical Manufacturing Co.,

. LOUi:

Where transmitters are desired to fasten on adjustable

arm, add 10c each additional.

PACIFIC ELECTRIC CO.,
LA CROSSE, WIS.
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WATER ANALYSES
City Supplies, Drinking, Medicinal Use, Boiler

Purposes, Etc.

:neral chemis
SPECIALLY EQUIPPED FOR

LUBRICATING OILS
Friction Test, Viscosity, Flash and Fire,

Cravlty and Cold Tests, Percentages of
Animal OH and Other Compounding.

Determined

.

FUEL ANALYSES
Moisture, Volatile Combustible Matter Car-

bon and Ash, Sulphur and Calori metric
Determinations.

DEARBORN DRUG * CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDINC, CHICACO, ILL.

\a/ivi M. edgar, Prosidont. Telephone, Harrison 1358 and 1373.

ji

1
1
1
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THE GENERAL ELECTRIC COMPANY'S

:

Switchboard Instruments

Horizontal Edgewise Ammeters, Voltmeters, Wattmeters.

Standard Instruments for Alternating Current Measurements.

General Office: Schenectady, N. Y.

Chicago Office, Monadnock Building. Sales Offices in All Large Cities.

Ad. No. S-164

jf jp »f jp if if *? a? »f *f j? af »f a? a? af jp af af af i? a? af af af af »? af af af af K1
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1
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Northern

Motors

are of such compact and
symmetrical design that

they are easily operated

in any situation for any
kind of work. They can

be belted, geared or direct-

connected to the driven

machine. Our Engineering
Corps has made an exhaustive study of the various wood and
metal working machines in use by manufacturers for the pur-

pose of determining the best methods of electric drive, and we
have the results of years of patient investigation carefully com-
piled for the benefit of our customers. We have made some
of the largest installations for complete electric drive in

Nonhtrn Sphcrkai Moicr. indosed Type. America and challenge a comparison of economical results.

We build all sizes "I Generators and Motors for either Alternating or Direct Current. Ask for Bulletin No. 140.

STANLEY ELECTRIC MFG. CO.,
PITTSFIELD, MASS.

NORTHERN ELECTRICAL MFG. CO..
MADISON. WIS,



to WESTERN ELECTRICIAN July 27, 1901

YOU LOSE!
When you use lamps and transformers

"just as good." Packard transformers

and incandescent lamps will stop your

troubles and add dollars to your profit

account. We have sold them many
years and speak with absolute know-

ledge.

ELECTRIC APPLIANCE COMPANY, Chicago,

ELECTRICAL, SUPPLIES.

U

WE ALSO MAKE

BUYS OUR NEW

ENCLOSED FUSE.
ROUCH HANDLINC WILL
NOT BREAK IT.

E WIRE PROTECTED.
ALL MICA INSULATION. SAMPLES FREE.

I
Fuse Blocks, Lightning Arresters, Connectors,

'Paper Insulators, FUSE WIRE and Specialties.

IO STORI

AMERICAN ELECTRIC FUSE CO.
New York. Chicago. San Francisco.

SOFT
GREEN MICA

A VERY SOFT MICA FOR COMMUTATOR INSULATION

We are the original and largest importers of this
quality and have direct connection for our supply. If

you have not used this quality let us send you a sample
order. Prices lowest in the market. ALL OTHER QUALITIES.

EUGENE MTSJSELX. & COMPANY,
CHICACO & NEW YORK.

ENGINEERING,HERBERT A. WACNER.
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,

VOLT=AMMETERS,
POCKET SIZE.

>:"CKr^3 For Testing Batteries and Battery
JEgSPSfCircults, Locating Faults, Grounds,

RELIABLE. ACCURATE.
Send for Circular.

L. M.PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y.

£HAILLET, ADOLPHE A.
Consulting Electrical Engineer.

Plans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

CLASS WOOL
FOR STORACE BATTERIES ANO
LABORATORY WORK, FILTRA-

TION PURPOSES, ETC.

GL.ASS WOOL 3IFG. CO.
urSeOnludlStata 207 W.Madison St., Chicago.

YOU K^E>E>I> IT!
Gale's Commutator
Compound.
The Only Article That Will Prevent Sparking.

Will keep the Commutator In good condition antf prevent cutting. Absolutely will not gum the brushes.

SOc. per stick. 85.00 per dozen Send 50c. for trial stick.

FOR SALE BY ALL SUPPLY HOUSES OR

k. Mclennan & co„ »»».io.
Sole Manufacturers.,

Washington Street, • CHICAGO.

BLOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES ANO ALL
ELECTRICAL APPARATUS.

Monarch Fire Appliance Company,
27 William Street,

New York City,

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

UTIOA, IMIVW YORK.

cl^X mjitU

(h—

jhjM dul

McRoyCuv Works,
Brazil. lud.

302 Broadway, New York.

1020 Monadnoek Blk., Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,
Executive Offices, Times Building, NEW YORK, N. YCEMENT LINED PIPE FOR CONDUITS.

THE GORDON PRIMARY CELL.

The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, ' gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Gordon Battery Co.,
13 and 15 Lalght Street, New York.

DEWAR BULBS FOR LIQUID AIR

Are now supplied with special silvered coat-

ing preventing Meat Radiation. Liquid Air.

has been kept 29 days in such a bulb. Made

in all sizes up to 10 inches.

EDISON DECORATIVE AND MINIATURE
LAMP DEPARTMENT,

(General Electric Co.) Harrison, N. J.
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FRANK N. PHILLPI1, PftCSlOCNT.

C. H. WAMNbllL ......
CUGCNt f. PHILLIP*.
OCNCHAL Mjn.C(«

I. rowl.no PMitliPS, V.ce-Pm».
• .n. hcmihcton.jn., «CO.

AMERICAN ELECTRICAL WORKS,
BARE AND INSULATED ELECTRIC WIRE,

ELECTRIC LICHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Vokk Stoub, W. J. Watson, 26 Cortland! St.
CmrAoo Store. F. E. Donoboe, hj I.:i; < m

Mostkeal UnaNcn, Eugene F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE, It. I.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market.

Write for Prices.

Manufactured by

THE HEATH ELECTRIC CO.,

OETROIT. MICH.

A. M. BARRON,
Investigations and Reports (or Financial Insti-

tutions and Municipalities on Waterworks.

Electric Light. Gas, Street Railway and Telephone

Plants.

ROOM 220 FIRST NATIONAL BANK BUILDING,

DEARBORN AND MONROE STS.

Telephone, Central 128. CHICAGO, ILL.

Six Years with Gantnl Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Cautet . Patent Soliciting.

Vuluuof lamps depends largely upon
close and accurate sorting. " Some
lamps are cheap because all kindsare
shipped on an order.

COLORADO LAMPS
are closely and accurately sorted and
rated. It will pay you to use them.

\ Prices and catalogue upon appli-
cation.

THE COLORADO LAMP CO.,
2067 California St., Denver. Colo.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,

\ASm Are*
229 SO. GREEN ST., CHICAGO.

Prepared *© rurnlsh Boo-t Quel l*y

WIRFINE MAGNET
ANNUNCIATOR

JUMPER
Any silk or cotton Insulated Wire made to order

Standard Products in stock.

ALSO
SWITCHBOARD

CABLE.

GENERAL INCANDESCENT ARC LIGHT CO.,
Factory and General Offices: 672-678 FIRST AVENUE, NEW YORK.

Trade ^i Mark.

Manufaoturtrs of HIGH-GRADE* ELECTRICAL SUPPLIES.
WHITE rON ATTRACTIVE BULLETINS.
Branoh Offloo*:

Chkaro, Philadelphia. Boston, Cleveland, St. Louis, Milwaukee, Cincinnati, Dearer, St. Paul.

G. I. INCANDESCENT LAMPS.

J TERMINALS
THIS IS A CUT Ol l ill

MOON FUSE TERMINAL HEAD
Showing Ihe Outer Cuing Closed.

NEVER KNOWN TO FAIL
OR LOSE A WIRE.

Simplifies testing and transposing of Hoes It

occupies bnt a small space. The only cost of

maintenance is fuse wire

WRITE FOR NEW DESCRIPTIVE MATTER.

THE MOON MFG. CO.,
45-47-49 S. Canal St., CHICAGO.

THE SEVERE TESTS GIVEN THE HARD PLATES OF

THE COLUMBUS STORAGE BATTERY
By numerous Electrical Experts, has proved
conclusively that the plates have the greatest
carrying capacity per pound of weight and the

lowest internal resistance. They will stand high

charge and discharge rates.

THE PRICE IS RIGHT.

The Columbus Battery and Specialty Co,,

25 N. SCIOTO ST., COLUMBUS, OHIO.
WRITE FOR CATALOCUE.

IMPROVED

WARREN
.pa

2,000 LIGHTS

ALTERNATOR
5ANDUSKY

OHIO

NATIONAL CODE STANDARD

'0. K." Weatherproof Wire,

Slow-Burning Weatherproof

10 and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET, R. I.

COLLEGE

AUTOMATIC

CLOCK

SWITCHES.
w main then to turn on or to

mm off show window or

lights after dosed,

es same for " on '"or

16 Amp.. 25 Lights, Standard. 220
V. 0. P.. $4 50: T. P . SS.60.

25 Amp.. 60 Lights. Standard. 220

V., 0. P., 55 00: t. P..S6 60

60 Imp.. 1 00 lights. Standard. 220

V..D. P.. S6 00: T P . $8 00.

76 Amp.. ISO tights. Standard. 220

V ,D. P . $8 00: T. P.. $10.00.

Perfect!. Reliable

Sent on 10 Da>s' Trial.

CITY ELECTRIC CO.,
CALESBURC, ILL.
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WANTED.
First-class, experienced mechanical draftsmen

wanted at once, some of them acquainted with
electrical work; those with shop experience
preferred. Apply bv letter to CHIEF DRAFTS-
MAN, "P. O. Box 911, Pittsburg, Pa., stating
experience in full and giving references.

By man of 30, position as manager or supt. of
telephone exchange. Have had seven years'
practical work in installing, operating and
maintaining exchanges; up-to-date in wiring
and assembling 'phone*. Have now under my
supervision five telephone switchboards, all

different makes. Have held position as city
construction foreman. Can furnish best of
references from present and past employers.
Address "J.." care Western Electrician, 510
Marquette Bldg.. Chicago.

WANTED.
To know of town from 3,000 to 5,000 which

is desirous of putting an Electric Light Plant to

be operated by private parties. Capital, $25,000.
Address "E. M. L." care Western Electrician,

510 Marquette Bldg., Chicago.

WANTED.
A position as electrical engineer in a town of

from *2,000 to 4.000 inhabitants, and desire

charge of the running, operation and all recon-
struction of plant. Letters of reference may be
had on application. Address "H. P." care
Western Electrician, 510 Marquette Bldg.,

Chicago.

WANTED.
All-around telephone man thoroughly capable

of handling switchboard, telephone and line

troubles. Also proficient in the management of
toll lines and exchange construction work.
Must be sober, steady and thoroughly familiar
with the telephone business. Give references,

state experience and salary wanted. Answer
quick. Address Box 111, Warren, Ark.

WANTED.
A Telephone man—one up-to-date on con-

struction work, also instruments, permanent
position to the right man. State experience,—
married or single—and wages wanted. Address
"L. T. C," care Western Electrician, 510 Mar-
quette Bldg., Chicago.

WANTED.
Position as armature winder and general re-

pair worker: experienced in work on fields of

arc and incandescent generators and commuta-
tors; street railway company preferred; rifieen

years experience and best of references;
married, sober and industrious. Address
ARMATURE WINDER No. 2, care of Western
Electrician, 510 Marquette Bldg., Chicago, 111.

FOR SALE.
One—100 Horse power direct current belted

tvpe 500 volt Moderate Speed Motor.
'One—40 Horse power direct current belted

tvpe 500 volt Moderate Speed Motor.
'Manufactured bv the Westingbouse Electric

& M fs. Co. These machines were used less than
ten months to operate a flouring Mill; are in first

class condition and ready for immediate de-

livery. For further particulars, address,

The Lee-Warren Milling Co.. Salina. Kansas.

FOR SALE.
Second-hand insulated weatherproof copper

wire. No 6. 14 cents per pound; No. 10, 15
cents per pound.

G. MATHES' SONS COMPANY,
ST. LOUIS, MO.

FOR SALE.
One 75 K.W. Slaitery alternator; speed 1,400,

16,000 alternations, 1,000 volts. Second-hand,
in good condition, two armatures, exciter,

i". voltmeter, ammeter, sclf-olling bear-
wood condition. Address

HOPKINSVlLLE GAS & LIGHTING CO.,

HOPKINSV1LLE, KY.

FOR SALE.
rjer wishes to sell mill

and electric light plant. Town in Ea tern
population. Electric light

plant is three years old. Steam and water power.
Hill Is stone and brlc P making money
•and can be greatly Increa much
expenditure. For particalfl d

L. W. BURCH, Pres.,
ELECTRICAL. SUPPLV CO, 4AOISON, WIS.

FOR SALE.
Two 150 K. W. Detroit 550 volt

multipolar generators, compound wound,

self-oiling bearings, slotted armatures, $500

each f. 0. b. Chicago, subject to inspection

at oar works.

Gregory Electric Co.,

54-62 S. Clinton St.,

CHICACO.

FOR SALE.
Electric Power Plant.
This plant was installed by the General

Electric Company through the Union Iron

Works. San Francisco, and was operated bui

a few months. The machinery is guaranteed

in first-class condition, as good as new.

Will name prices f. 0. b. Townsend, Mon-

tana, or delivered.

One 3-phase alternaling-current generator.

500 K. W., 00 cycle with 24 poles, type
A. P.; volts full load 2,400, A. M. P. 120,

revolutious 300, with rheostat.

One electric generalor or exciter, 12J
K. W. multiple direct current exciter,
type M. P., class 4-12.5-12.75, volts 125,

with rheostat.

One marble generator switchboard panel.

30"x90"x2", containing one general field

rheostat, one exciter field rheostat, one
station transformer, one potential indi-

cator, one current indicator, one pilot

lamp, one ground detector with plug
and receptacle, three type L lightning
arresters, six feeder fuse blocks, one
double pole exciter switch, two single

pole switch brake 2,000 volt switches,
iron angle frame.

100,000 feet, more or less, No, 2 B. & S.

copper wire on reels.

One large lot of electrical fixtures and

fittings.

Two Pellon Water Wheels, 350 H. P. each.

The generator is direct connected with
two Pelton water wheels, 750 H. P. If

to be steam driven, will furnish new out-

board bearing, shaft and flexible coup-
ling under plans of General Electric

Company.
For full information and prices, apply to

CHAS. E. BILL1N & COMPANY,
1545 Marquette Building, - - CHICAGO.

FOR SALE.
One Edison 40-light, 2,000 c p. arc

dynamo with extra armature (this arma-
ture has never been used); one ammeter
for arc machine; two T. H. arc lightning

arresters, latest type; forty 2,000 c. p. arc

lamps; six spring jacks and three cable

loops with transfer plugs; two new sets of

K. and W. arc brushes; a complete 40-light

outfit all in Ai condition and ready for

immediate delivery, guaranteed to be in

good operative condition. For further

particulars address

E. H. FARR, Supt.,
ENFIELD ELECTRIC LIGHTAND POWER CO.,

TMOMPSONVILLE, CONN.

INVENTION!

Engineers of standing and acquaintance in
Europe wish to arrange for handling several
good Inventions abroad. We want such as are
adapted for the organization of companies, etc.
Liberal propositions made.
ZERBE CO., Engineers, 11 Broadway, New York.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chicago.

regory:
ELECTRIC co?

5t-6Z 5.CLINT0N 5T CHICAGO

FOR SALE.
One BO-lc. w. General Electric alternator.
One 80-k. «-.

. 5-Jc. w. " "
20-k. Wl « ..

One SO-k. w. Wcatlngbotua
One -ir.-k. w.

''.:. v.,

0-k. w. ' B0 cycle.
One 76-k. v.. " 60 "

One 120-k.w. " " 60 "

10-k.w. " "133 "

Our Monthly Bargain Siici-'

i IVOl . All
apparatu-. rulljr guaran

Write for Our Prices on

CORLISS ENGINES
24 x 44 x 48 Allis Cross Compound.
28 x 60 Allis Corliss.

26 x 48 Fishkill Corliss, R. H.
26 x 48 Fishkill, L. H.
26 x 48 Rankin & Fritsch Corliss.

24 x 48 Allis Corliss.

24 x 42 Rankin & Fritsch Corliss,

20 x 48 Harris Corliss.

20 x 48 Wheelock Corliss.

20 x 42 Hamilton Corliss.

18 x 42 Wright Corliss.

16 x 42 Harris Corliss.

18 x 42 Rankin & Fritsch Corliss.

14 x 24 Cooper Corliss.

12 x 36 Harris Corliss,

10 x 30 Allis Corliss.

16 x 42 Hoffman & Billings Corliss.

20 x 48 Fraser & Chalmers Corliss.

AUTOMATIC ENGINES.

J4i and 24 x 16 Ball & Wood Cross
Compound.

13 and 20i x J5 Armington & Sims
Cross Compound.

20 x 24 Erie Class " B " Tangye Bed.
16 x 32 Buckeye.
15 x 14 Ideal.

13x18 Porter Allen.
12 x 12 Armington & Sims.
8x9 Armington & Sims.

BOILERS.

Six 250-hp. Babcock & Wilcox, J25 lbs.

One 150 Heine, 125 lbs.

Three 72 x 18 Tubulars, 100 lbs.

Twenty 60 x 16 Tubulars, 100 lbs.

W. W. WHITEHEAD COMPANY, DAVENPORT, IOWA.

roTHERS
39-43

W. WASHINGTON ST.
CHICACO.

REPAIRS
For Everything Electrical, including NATIONAL ELECTRIC CO.'S MACHINES.

Manufacturers
of the

Celebrated Perfection

Brushes
for Dynamos
and Motors.

| Our Students
i

j
Succeed

I Our instruction be] ps students to
| better positions and higher sala-

I ries. This is what a student says:

I

A Llncmau IE*ineflti <l.

E My coarse has been * benefit to me in
\ many wuys. When I enrolled, I
? ing an a lineman.
P Owing to the ex-
i cellence of yonrin-
* etruction, I was

advanced to the
position ofdynamo
tender,and then to
trimmer, with an
increase in wages.
I am now getting
practical experi-
ence in handling
mach inery and

ding
=8. I

ways be a
friend of
schools.

al-

Fbed W. Hotjohtaling,
Three Rivera, Mich.

I

i

S

i

|
Instruction by Mail

I for Electrical Workers In Electri-
{cal Engineering:, Power and Light-

ing, Railways, Lighting, Car lluu-
(uing. Monthly payments.

When writing, state subject in
I which interested.

| INTERNATIONAL CORRESPONDENCE SCHOOLS
Established 1891. Capital $1,50(1,000.

Box 1002, Scranton. Pa.

^ccy

i The Standard Open Circuit Batteries

of the World.

8 CND F >R CIRCULAR AND PRICES.

;
THE LEClANCHE BATTERY CO.,

111 to 117 East 131st St., N. Y.

A NEW BOOK.

MUNICIPALITIES
vs.

PRIVATE CORPORATIONS.
Political and Business Management Compared.

By M.J. FRANCISCO.

Tables showing cost of lights furnished by Private Companies and Municipal Plants.

A list of Municipal Plants sold or abandoned.
Average cost by the two systems.
Experience of Municipalities who own plants.

Legal and official opinions from a large number of the most prominent men in the nation

Editorials opposing the system from nearly all the leading journals of the U. S.

All statistics to date.

Any Company doing street lighting will want the data contained in this book.

Sent postpaid on receipt of price, $1 .OO.

ELECTRICIAN PUBLISHING CO.,
5IO MARQUETTE BLDG., CHICACO.
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Bargain
Offerings.

WE ARE THE BARGAIN MACHINERY HOUSE

OF AMERICA.

When in the market for anything in the way of

Boilers, Engines, Pumps or Machinery of any kind, be

sure to write for our list.

WE OFFER THE FOLLOWING ITEMS

SUBJECT TO PRIOR SALE:

El—One 400-llght T.-H. dynnmo.
E2—One 500-lIgbt T.-H. dynamo.
E3—One GOO-Hght T.-H, dynamo.
E4—One 50-lignt U. S. dynamo.
E5—One 12-llght Excelsior dynamo.
E&—One 50-lIght Westinghouse arc dy-

nnmo.
E7—One 65-Ugut Brush arc dynamo.
ES—One 45-llght Schoyler arc dynamo.
E9—One 30-light Schuyler arc dynnmo.
ElO-Onc 50 K. W., 1000-lIght, 1000-volt

Westinghouse generator.

Ell-One 60 K. W., 1200-IIght Slattery
generator.

E12—Two 50 K. W., 1000-lIght, 1000-volt
Westinghouse generators.

E13—One 4 H. P. electric motor.

E14—One Plllsbury 3 II. P. motor.

E15—One electric elevator hoist, manu-
factured by the Union Elevator
& Machine Co., complete with nil

attachments.

E16—One electric motor, direct-con-
nected to drum for elevator; man-
ufactured by the Keystone K!ee-
tric Co. Cost originally, $1,400.
Will sell at sacrifice.

E17-One SO K. W. U. S. Westinghouse
generator.

* BOILERS.
Three 60x18 horizontal tubular boilers.

Two 66x16 horizontal tubular boilers.

One 72x18 horizontal tubular boilers.

Three 51x16 horizontal tubular boilers.

ENGINES.
Two 2S0 H. P., hlgh-duly Atlns, rope-

drlvcn.

One pair Williams, 250 H. P. each.

One 22x60 Rnnkln-Fltch Corliss.

One 12x34 Putnam.
One 13x34 FItchhurg.

One 20x30 slide valve.

One 1S\2S Nlcols-Burr.

One 22^x36 Wright Corliss.

One 13^x22Vjx15 crosa-coinpnund Arming-
ton & Slmms.

One 15x17 Ideal.

One 15x16 Ball.

One 13x12 Bull.

ENQINES-Continued.
One 12x12 Arlington & Slmms.
One pair twin engines, 15x22.

One 20x40 automatic, with Nordburg
governor.

One McEwen compound.
One Payne compound.
One 10x20x20 Rice automatic.
One 14x20 Atlas slide valve.

One 12x20 Atlas slide valve.

One 11x16 Atlas slide valve.

One 12x24 automatic.
One 12x24 slide valve.

Ten TIfft engines, 9x12.

Ten Tifft engines, 8x12 (reversible).

One 10x18 Buckeye.
One 11x16 Itussel automatic.

One 8x14 Taylor-Beck.

Six 10x22 plain slide valve.

One 9x14 slide valve.

One 10x18 vertical.

One 9x9 vertical Racine.

One 9x15x9 Westinghouse.

One 13x22x13 Westinghouse.

One 14x24x14 Westinghouse.
Two 12x20x12.

One 10x18x10.

One 6^x6.

One 11x10 Standard.

One 10x9.

One 12x11.

MISCELLANEOUS.
Five hundred arc lamps.

One hundred and seventy-five electric
meters.

Fifty-five assorted transformers.

Weather-proof wire, all sizes.

Rubber-covered wire, all sizes.

Twenty-five thousand Edison Incandes-
cent lamps, 10-1 volts.

Seven hundred and fifty telephones. In

good condition, used a short tunc.
Price, each. $5-50.

Two hundred rolls short lap leather
belting, nil widths, single and
double thick.

Shafting, hangers, pulleys, couplings,
boxes, etc.

OUR CATALOGUE NO. 156 is the book

you need.

West 35th and Iron Sts..

CHICAGO.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Given a higher percentage of useful effect than any other »«ler-wh«*
heretofore made. All )»•. right and left hand, are built from pattern* per-

I v<tteD3Btlctcati in the Ilolyoke Te H

-

Parik 1 baring power plant* which arc un\atl* factory, and thow: a
platloK tli*; improvement of power*, will find It to their Inter-

with 111 as wo are willing' to guarantee reaulu where other* have failed. n«
matter what make of turbine haa been In uae. STATE fceQCIRfcTlht f -•

AND SEND FOR CATAUK1UE.

S. MORGAN SMITH CO., York, Pa.

THOROUGH INSPECTIONS
AND

Insurance against Loss or Damage to

Property and Loss .of Lite and

Injury to Persons caused by

STEAM BOILER EXPLOSIONS.

J. M. ALLEN. President.

WM. B. FRANKLIN, Vice-President,

F. B. ALLEN, Second Vice-President,

J. B. PIERCE. Secretary,

L. B. BRAINERD. Treasurer,

L. F.MIDDLEBROOK.Asst. Secretary.

Edwards a^co

Lock Gravity

Drop

Annunciator.

Extra heavy, well finished

caseof ornamental design.

The drops being fastened to

I

the back-board, the case may
be removed without disconnect-

ing wires.

fVE^YowK H-y

New and Revised Edition JUST ISSUED.

American Telephone Practice
By KEMPSTER B. MILLER, M. E.

CONTENTS.
Chapter I.—History and Principles of the Magneto Telephone. II.—History

and Principles of the Battery Transmitter. III.—The Telephone Re-
ceiver. IV.—Carbon Transmitters. V. —Induction Coils. VI.—Bat-

teries. VII.—Calling Apparatus. VIII.—The Automatic Shunt. IX.

—

The Hook Switch, and Circuits of a Telephone. X.—Commercial Call-

ing Apparatus. XI.—The Telephone Relay or Repeater. XII.— Self-

induction and Capacity. XIII.— Telephone Lines. XIV. — Simple
Switchboards for Small Exchanges. XV.—Listening and Ringing Appa-
ratus for Switchboards. XVI.—-Self-Restoring Switchboard Drops. XVII.
—Complete Switchboards for Small Exchanges. XVIII.—Lamp Signal

Switchboards. XIX. —The Multiple Switchboard. XX —Transfer Sys-
tems. XXI. — Common-Battery Systems. XXII. — House Systems.
XXIII.—Protective Devices. XXIV—Distributing Boards. XXV.—Party
Lines Non-Select;ve. XXVI,—Party Lines. Step by Step Selective Sig-

naling. XXVII.—Selective Signaling by Strength andPolariiv. XXVIII,
—Harmonic Systems of Selective Signaling. XXIX.—Wire forTelephone
Use. XXX.—Pole Line Construction. XXXI.—Overhead Cable Con-
struction. XXXII.—Underground Cable Construction XXXIII.—Test-
ing. XXXIV. — Automatic Exchanges. XXXV. — Storage Batteries
XXXVI.—Specifications.

SIS large octavo pages, 379 lllus. Price, S3. 00.

This is the first complete treatise on Telephony in the
English language. The author was peculiarly qualified for the
task, having been an examiner in the U. S. Patent Office in

the telephonic class, and subsequently as a telephone engineer
had a wide experience in every branch of telephonic work . The
text is profusely illustrated by cuts of commercial apparatus
and carefully prepared diagrams of circuits. No diagram is

given without a (till explanation. The apparatus, circuits and
methods of the American Bell Telephone Company and of the
various independent companies are fully described. The
apparatus and methods used in making all of the tests required
in commercial telephone work are fully treated.

Copies of this or any other i • • .

* - price.

Electrician Publishing Co.,
510 Marquette Building,

CHICAGO. ILLISOIS.
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INSIDE -

OUTSIDE,
LONG DISTANCE,

LOCAL or

INTERCOMMUNICATING.

No. 3.

Intercommunicating Central
Energy Wall 'Phone.

CENTRAL
ENERGY
SYSTEMS

FOR ALL PURPOSES.

Send for Catalogue and
Prices.

No. 9B.
Fire, Policeand Burglar Alarm.YUROA

SICNALPHONE MFG. CO.,
MILWAUKEE, WIS., U. S. A.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with
Pennies or Washers on a string.

Have you investigated Measured Service?
All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St., CLEVELAND, 0.

All the Year 'Round
it is possible to enjoy the
benefits of a

TELEPHONE
at a cost of

5 Cents a Day and
up

according to one's needs. A minimum price for

an ideal service, enabling one to reach over
subscribers in Chicago and vicinity.

CHICAGO TELEPHONE COMPANY, — Wa "hl
T;;,

n
^'street.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent
protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every
house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus
are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W„ WASHINGTON, D. C.

NATIONAL APPARATUS
Metallic Circuit Multiple

Switchboards.
Positive Double Supervisory Signals. Central Energy.

Simple and Mechanically Perfect.
All Circuits Perfectly Balanced Electrically.

Cost of Operation and Maintenance Reduced to a
Minimum.

The Method of Operating that we have adopted has been
determined upon, by long years of experience and

practical operation by the very best telephone
engineers, to be unexcelled.

9«nd KJ m Your- Speolfloatlona,

National Telephone Equipment Co.,
330-332 Lafayette Avenue, Detroit, Mich.

KELLOGG

TELEPHONES
AND

SWITCHBOARDS.

You are cordially invited

visit the Kellogg Pavilion

Section R, Electricity Bldfi.,

the Pan -American Exposition,

Buffalo,

S HWITCIfflOAUII.
Restoring Dropi*

Factory and General Offices:

229 SO. GREEN ST., CHICAGO.
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How a

Telephone Manager....
MAY

Keep Cool.
Avoid work and worry both for yourself,
your operators and switchboard men by in-

stalling a

UNION TELEPHONE
SWITCHBOARD.

It requires the least number of motions to connect

subscribers.

Its simplicity of construction reduces trouble to a

minimum.

It gives the promptest service attainable.

Hence your subscribers will have no
provocation to get "hot" because of the
service you give them.

Union Switchboard Co.,
ERIE. PA.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
CEN

Tri*phlJ?e.
RCY

36-50 W. Jackson Boulevard, CHICAGO. U. S. ».

St. Louis Ideal.

A HIGH -GRADE
TELEPHONE

We are also manufacturers
of high-grade Telephone
Instruments and jobbers in

all Supplies.

Write us lor terms on

our new

"st. louis ideal"

St. Louis Electrical Supply Co.

911 Market Street, ST. LOUIS, MO.

^paooaaac/^aaaaaaaaaaaaaaaaaoaaaaaaaaaaGa^

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO

cs CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., TPI MCP Pfl

CHICACO, U. S. A. I KLLi IflrUi UUi

GABLE TERMINALS.

CHEAPEST AND BEST ON THE MARKET.

NEAT, SUBSTANTIAL,
COMPACT, MOISTURE PROOF,
CONVENIENT, WILL NOT ARC.

HARD RUBBER INSULATION.
ALL CONTACTS SOLDERED.

WRITE FOR PRICES.

Century Telephone Construction Co.,
CLEVELAND, OHIO.

BE OF» TO DATE
And install in )our town or cit> an

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
F9 00 !««» r-y , - - Chio«go>
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Pole Houses, Double

Enclosure,
Absolutely dry, all doors close against

shoulders, with supporting straps, painted

three coats lead, 50 pairs, $7.00; 75 pairs,

$7.50; 100 pairs, $8.00.

Iron Pole Seats, light, strong,

convenient, safe, cheap. Cost $3.00 each.

If a man fell from a seat like that, could

he reasonably sue you?

% to 3 amperes, one set free with dis-

tributing panels. Extras, $1.00 per C.

$9,00 per M.

Cable Distributing

Boards,
Combining screw contacts with washers,

fuse connections and lightning arresters

and ground strips. Price, 10c. per con-

ductor, including fuses.

M M--
« —

*

View

of Two

Ptiels,

Capacity

Fifty Pairs

or One

Hundred

Conductors.

s ;i
"•

5: i

« c \ e c
,

Dlmimioni ol Panel Boirdt:

25 Conductors, 4/3 incbei by 12 inches.

50 4ji " n'/i "

75 4*4 " 31 "

100 4^4 " ipyi "

Send for catalogaeon

CROSS CONNECTING BOARDS.

100 conductors, 9% inches by 38% inches.

THE F, BISSELL CO,,
TOLEDO, OHIO,

Uikan ol

Telephone Specialties.

DO YOU WINT
QUICK SHIPMENTS ?TELEPHONES.

Ask us what we can do for you on short notice on Tele-
phones, Switchboards and Line Material.

Kansas City Telephone Mfg. Co.,
SIS Main St., K.nu. Olty, Mo.

TELEPHONE AND

CONST. SUPPLY CO..
CHICACO.

NEW CATALOCUE FREE,

K0K0M0 TELEPHONES
\AAill Satisfy YOU.

NOTHINCIN FRONT OF THEM.

Writ* ns for particular*.

K0K0M0 TELEPHONE & ELECTRIC MFC. CO.,

& KOKOMO, IND.

Wright Cable Hanger.
SEND FOR SAMPLES AND PRICES.

R.I. TELEPHONE & ELECTRIC CO.,

PROVIDENCE, R. I.

Mention this paper.

HIGH-GRADE

SERIES 'PHONE.
One of the strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut.4 bar, fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

Telephone Troubles and How to Find Them.
A complete hand-book for telephone inspectors, by Wm. H. Hyde and

J. A. McManman, edited by Prof. C. H. Haskins.

SIXTH EDITION. 63 PACES. PRICE, 26 CENT8.
The large number of telephone exchange managers and employes will find this

book a great help in locating telephone troubles and remedies therefor. Sent prepaid
on receipt of price, by the

6IO Marquette Building,
CHICACO.Electrician Publishing Co.,

N?ao

SPECIAL

STANDARD

Telephone^ Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOGUE.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

The Largest and Oldest Manufacturers of KhM-
stats In the World.

CHICACO
TELEPHONE
SUPPLY C0.=CHICAG0, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

THE TELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price Sl.OO.

The only complete and practical work
of its kind on the market.

PUBLISHED BT

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chicago

Mackinac Island
AND RETURN—7 days trip— $Ot\
Meals and berth Included. ft£ ^3
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
AND RETURN—4 days trip— $ I O
Meals and berth included I O
Leave Chicago Tues.. Wed., Fri. and Sat,,at8 p. m.

MUSKEGON OR GRAND HAVEN $C
ANO RETURN
Berth included.

GOODRICH

Line
steamers

Leave Chicago 7:45
P. M. dally.

Finest
Service on
the Lakes.
For complete infor-
mation address

R. C. DAVIS,: C. P. A., Foot Michigan Ave., Chicago, Hi.

OR C, R. I. & P. OR C.,B. & Q. RY'S.

A. Direct Reading Ohmmeter.

Ohmmeters,
Ammeters,

Voltmeters.
Special Electrical Machinery.

F. B. SAO K & BBO.,
Successors Co American Electric Specialty 0«.»

128 Liberty St., New York City.
New York Agents Wirt Electrlo Go. Rheo-

stats and Brushes.

Big Four

to

1901
Pan=Amcrican
Exposition

[Blf? Four Route In connection with]
I Lose Shore &Michigan Southern and I

I Now York Central R.R. oflV>rn the finest!
I equipped train service atfrequent In-/
Ltorvuls to Buffalo from South & West.!

M. E. IngaUs, President.

Warren J, Lynch, Ccnl. Pass. Agt,

W.P.Deppe.A.G.P.A.
Cincinnati.
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The Smith-Vaile Electric Driven Triplex Pumps.

The Stilwell-Bierce &

Are easy to start, easy to run,

and are the acme of perfection.

We build Slosm and Power Pumping Machinery

for all purposes, including

WATER WORKS
PUMPS,

Jot and Surlaco CONDENSERS.

AIR COMPRESSORS,

Cottonseed and Linseed Oil Ma-
chinery, Filter Presses and

Victor Turbines.

I!-' INTERESTED. ADDRESS

Smith-Vaile Co.,
257 Lehman St., DAYTON, OHIO, U. 8. A.

ATon, or Two, of Coal.

or less, per day, is often ibe line which
divides the field of profit from the abyss
of loss. Instead of wasting your ex-

haust steam by carrying it out in theair,

save the beat units in it by u'.ing it in a

Stillwell Feed Water Heater.

For every ten degrees added to the tem-
perature of the water before it enters a

boiler, about one per cent, of the total

fuel otherwise required will be saved,

and then, in addition, these heaters
really purify the water. They are

easily cleaned, reliable in operation,

and built of the very best materials,

IF INTERESTED, tVQDRESfl

The Stllwell-Blerce & Smith-Vaile Co..

1 St.. Dayton. Ohio. U. 5 A

PRACTICAL FEATURES

OF TELEPHONE WORK.
By A. E. DOBBS.

Cloth, 7 by 5 14 Inches. Illustrate!. 134 pages. Appendix. 75 Cents.

THIS work is designed as a simple, plain-speaking handbook for the prac-

tical telephone man. Its author, Mr. Dobbs, has been eminently fitted

by fourteen years' experience in telephony to deal with the subject in a thor-

oughly competent manner. This he has done, and the result is a mine of in-

formation, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding

wires, resistance, inductive capacity, etc.

This or any other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

ELECTRICIAN PUBLISHING CO.,
510 MARQUETTE BUILDING, CHICACO.

STANDARD POLYPHASE
APPARATUS AND SYSTEMS,

By MAURICE A. OUDIN, M. S.,
Member A. I. E. E.

242 Pages, Profusely Illustrated. Price, S3.00.

The Only Work Treating Fully of American
Alternating-current Apparatus-

Generators—Induction Motors—Synchronous Motors—Rotary Converters

—

Static Transformers— Station Equipment and General Apparatus—Two-
phase System — Three-phase System — Monocyclic System

—

Frequency—Calculation of Transmission Line, Etc., Etc.

Copies of this or any other electrical book published sent prepaid,

In the world, on receipt of price.

ELECTRICIAN PUBLISHING CO.,
5IO Marquette Building, CHICACO.

to any address

Tbe Worcester Polytechnic Institute,

WORCESTER, M.Ans.,

T. C. MENDENHALL, Ph.D..IX.I>., Presi-
dent. Courses of study In Mechanical, civil
and Electrical Engineering, Chemistry and
GeneralSclenee. New and extensive laborato-
ries in Engineering, Electricity, Physics, and
General ana Industrial Chemistry. Special facil-

ities in Hydraulics. 200-page catalogue, *Aow
ing appointments secured by graduates, rttailtd

free. Address J. K. MARSHALL, i :._-...

.

Eureka Depolarizinb

Solution for battery cells.

WRITE CS ABOUT IT.

8PAHR & SWINCLI,
MILL.ERS8URC, OHIO.

CONTINUOUS RAIL JOINT COMPANY OF

AMERICA.
General Offices: 164 MARKET STREET,

NEWARK, N. J.

Milliong In use on One Hundred and Forty-Five (145)
railroads in the United States, on over Seven Thousand Five
Hundred (7,500) miles of track.

/gi Eldredge Battery Voltmeter,

\^Er F° r Testing Primary and Storage

JPP&^t DEAD BEA "P.
^^«*.—«-^^ The only low-price pocket Instro*

B-^d^fix^K ment Indicating In rolts. Connect-

L. ?k^BT"Teal lnp P°st8 bavenon-remoTdble nut-.
my ^^Es gm Light weight and neat In appear-

^£^hj%P Eldredge Elect rlr Tifc- Co.,
^^•^^ Springfield, Mass., U. 8. A.

NEW EDITION OF XORRIE'S

INDUCTION
1 COILS.
LATEST AMERICAN PRACTICE.

Nearly 300 pages and 79 Illustra-

tions. Cloth. 11.00. Send for foli
descriptive circular.

SPON & CHAMBERLAIN,
12 Cortlandl SI.. Ne« York, U. $. «.

GASOLINE MOTOR CASTINGS
For Constructing Automobile
Motors, 4 H. P. and 7!{ H. P.

OPPOSITE CYLINDER BALANCED TYPB
WITH BLUE PRINTS.

LOWELL MODEL CO.,
North Chelmsford, Mass.

i-ten-ted lephony,
A review of patents pertaining to Telephones and Telephonic Apparatus by the

American Electrical Engineering Association.
CONTENTS : Introductory.—Fercentage of Patents Sustained.—Supreme Court Decisions.

—Berliner Case.—Induction Coll.—Drawbauph Cases.—Hunnlnps Transmitter.— SuDserlbersTalls.
—Switchboards.—Law System.— Mann Sv.-teni.— Multiple Board.— Express System.—Raverot-Hess
System.—Comparative Advantages. Multiple and Iuvlcfed Board Systems.—Carney Plug Board.—
Brief Mention.—Automatic Switchboards.- Conclusions.—Index.

ILLUSTRATIONS!
Patent of A. O. Bell. No. 174.465. Patent of Emlle Berliner. No. 233.9S9. Fatent of

Emlle Berliner. No. 4li3.5i». Patents of Emlle Berliner In Parallel Columns. Patent of
C. A. Cheever. No. 2ilS.4il3. Patent ..f II. H. EldreU. No. 303.714. Patent of Thos. i
Watson. No. 256.25S. Patent of L. B. Flrmau. No. 2S3.334. Patent of M. O. Kellers.
No. 247.199. Tatent of C. E. Scrlhner. No. 330.U5S. Talent off. E. Scrlbner, Ko.3DD.Ul
Trunklng Principle. Patent of Shaw ,v I'lillds. No. 319.858. Mann System. Patent of
L. B. Flrmnn. No. 252,676. Western I'nlon Pin Switch. Express System. Patent of
Sablu & Hampton. No. 513.534. Subscriber's Automatic Signal. Raverot-Hess System
Patent of M. J. Carney, No. 258,886. Apostolofl System.

Handsomely Bound in Cloth. 5ent Prepaid on Receipt of Price. Si. 50.

Electrician Pnhlisliing Co., 5IO Marquette Hide.. Chicago.

THE TELEPHONE HAND-BOOK
NEW AND REVISED EDITION, WITH A NEW CHAPTER ON "RECENT PROGRESS," BRINGING THE BOOK UP TO DATE.

BY HERBERT LAWS WEBB.
'A Practical Guide lo UuMember of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers. Tendon. Author of '

Testing of Insulated Wires and Cables." Joint'Author of 'Eki'trintv in P<iilu Life."

l«SO F»ages, 133 Illustrations, Cloth, Hand-Book Sb
# 1 .

K
L
xtr?ct T*"

OK? Preface.—"This little book has no pretension to bo considered a complo'.o treatise on telephony as It exists In America. Ttao time for such a work is not vet come. But tt ItHMtBHtnere La a demand for a practical book on telephone working and management, and the TELKPHONE HAND-BOOK Is an attempt at meeting that demand. With the exception of a few
cniipterH final

1
ng with certain forms of transmitters and receivers used In Europe, which are given for the Information of those who may wish to engage In the manufacture of telephones tbebook la based entirely on standard American practlco; and most of the material, apparatus and mot bods described are peculiar to or have originated In this country."

'rice $I.OO.

No pains have been spared to make It tho best book of Its kl
everything regarding telephone work and management. It con

nd. It Is right up to date, Intensely practical, and so plain and clear In It* language that
forms In slz.e and style to our other lland-Books which have been so favorably received by

CHATTER The Invention of the Telephone.
Sounu Waves. Artlculnte Speech.
Electric Telephony. The Bell Tele-

phone.
The Microphone.
Current Induction. Electromagnetic

Induction.
The Induction Coll: Its Use In tho

Telephone Transmitter.
The Complete Telephone Circuit.
MngnH THi'phniH'M.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader nnd D'Arsonval Re-

ceivers, Mercndler's Bl-Telephone.
The Siemens, Kotyra, Neumayer and

BoUcher Receivers.

-CONTENTS-
anyone can understand and learn from It

the entire electrical fraternity.

CHATTER 18, Cnrbon Transmitters.
14. The Blake Transmitter.
16. The Long Distance Transmitter.
16. Tho Solid-back Transmitter.
17. The Berliner Transmitter.
18. The Cuttrlss Transmitter.
19. Various European Transmitters.
20. The Efficiency of Carbon Transmit-

ters.
21. Batteries for Telephone Work.
22. Open Circuit Batteries.
23. Closed Circuit Batteries.
24. The Tractlcal Management of Bat-

teries.
25. Magneto Bell.
26. Automatic Switches.
27. Telephone Line Construction.

rabn.t,.d ana for aai* t, ELECTRICIAN PUBLISHING CO., 510 Marquette Building, Chicago

CHAPTER 2S. Metallic Circuit.
29. I'nderground Wires.

Lightning Arresters.
Inside Wiring.
Installation of Telephone Instru-

ments.
Inspection and Maintenance.
The Condenser: it « I'se In Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Bxchsnki b

Party Lines: The Rrldglng Hell.
Ix»ng Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Teleph-

ony.
Recent Progress. Appendix.

3D.

3L
32.

33.

34.
.v.

SS.

S7.

SS.

39.

40.

41.
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Gold
Medal.
Paris,
1900.

MEDIUM AND
HIGH SPEED

THE
ENGINES. HICHEST EFFICIENCY,

BEST CONSTRUCTION.

IALL INOINI
CHICAGO OFFICE:

1526 Monad nock Building. ERIE, PENNSYLVANIA.

JEFFREYWCHAINS
FOR CATALOGUE,

ADDHESS

THE JEFFREY MFG. CO
C0LUMBUS,0HI0.

6AS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 600
horse- power.

CASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

SUMMER HOMES.

In the Lake Country of Northern Illi-

nois, Wisconsin, Minnesota and the

Upper Peninsula of Michigan, on the

line of the Chicago, Milwaukee & St.

Paul Railway, are hundreds of most
charming summer resorts. Among the

list are: Fox Lake, Delavan Lake, Lake
Geneva, The Lauderdale Lakes,

"Waukesha, Oconomowoc, Palmyra, The
Dells at Kilbourn, Elkhart Lake, and
Madison, Minocqua, Star Lake,
Frontenac, White Bear, Minneionka,

Marquette, Spirit Lake, Okoboji, Big
Stone Lake, etc , etc.

For illustrated booklets "Summer
Homes for 1901" and "In the Lake
Country," send addr< ss.wilh six cents in
postage, to F. A. Miller.General Passen-
ger Agent. Chicago, Milwaukee & St
Paul Railway, Chicago, 111.

PALMER BROS.,
MIANUS, CONN.

Stationary and Marine Casollne
Engines and Launches.

SEND FOR CATALOO.

"TELEPHONE

TROUBLES

HOW TO FIND THEM,'
E» W. H. HYDE and J. A. McMANMAN.

RASKINS' TELEPHONE TROUBLES.

TUls little book i<> strictly up to*date on all

matter-, pertalolog to telephone troubl
their remedies.

Sent Pos'paid lor 25c.

Many (Uscf A corn

""

will f,r.

-.rouble* and re for.

ELECTRICIAN PUBLISHING CO.,

610 Mtrqsett* Bldg.. Cnicigo.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

fHE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-
Union Pacific & North-Western Line, ar-

rives San Francisco 5.15 afternoon of
third day and Los Angeles 7.45 next
morning. No change of cars; all meals
in Dining Cars. Buffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted
excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

«<i Bf^I«r. • Hew YoffcMtt Vhw St., • Cincinnati
Bid St., I'ltUt.Uftf

/A Wa.sl.i- .

-
•

. -

j : Jgwt/1 -f ntOkOat

GRAPHITE FOR RESISTANCE...
Hade in almost any form required and of 1 ohm or 1,000,000 ohms as

desired. We also make graphite boxes and crucibles resisting heats
of 4,000 degrees .

JOSEPH IIIXOX CKTCIBL.E CO., - JERSEY CITY, X.J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

AN ELECTRIC SPRING.
The astonishing celerity of the

cures effected by Pluto Water at

French Lick Springs have earned
for it the title of the "Electric
Spring." Disorders of the blood
disappear as if by magic.

French Lick Springs are situa-

ted in the highlands of Orange
County, Indiana, on the Monon
Route. Well appointed hotels
with every convenience, under
new management. Two trains

daily from Dearborn station.
Write for booklet. Frank J. Reed,
G. P. A., Chicago.

When Traveling Northwest
See that your ticket reads via

WISCONSINCENTRAL
RAILWAY

For St. Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE, - - WIS.

DON'T THINK
That you can keep posted as to

what is going on in the western
electrical field without- reading the
Western Electrician., It is the
electrical newspaper,, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

$3.00 per year

;

91.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Sintr 510 Marrjuntix Bldg.. CHICAGO.

JUST PUBLISHED.

DYNAMOS,
A practical explanation of the Designing,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYNAMOS,
BY F. S. HUNTINQ,

Chief Engineer Port Wayne Electric Cor-
poration.

20 Fages, Size 7 by 10 inches, 36 Illustrations,
Pamphlet Form.

PRICE, 2S CENTS.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bids:.. < hionsro.

' ^ >.

AT.T, EMPLOYES '

In the operating department of the "Alton Rond " are
required to pass mental and physical examinations
calculated to Becure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the safest railways In the world Is

**THB ONLY WAY"

QEO, .T. OTTAJIL.'^'ON, AHBlflNQOU A.UICNX,

REGJRADE MARKS The Phosphor Bronze SMELTiNfcCo.liMiTED,
2200 Washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGSfWlRE,R0DS, SHEETS, etc.— DELTA METAL-
CASTINGS, STAMPINGS «nd F0RGINGS
ORIGINAL and Sole Makers in the U.S.
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CEDAR POLES
LINDSLCY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREG-ON AND SPOKANE WASHWHOLESALE PRODUCERS
SO-roOT TO 80- FOOT POLCS OUR -SPECIALTY.

POLES.
WHITE CEDAR.

IDAHO CEDAR up to 80 It.

:

BERTHOLD

& JENNINGS,

8Tb LOUIS.
Chemical Building.

CROSS
ARMS.

j
LONC LEAP

PINE AND FIR.

STREET RAILWAY TIES.
Oar apprlalty, 7 foot while cednr tie* for Electric

and Street Hallway*.

PERRIZO&8ON8,
Daggett, Mich.

COOLIDOE FUEL. AND SUPPLY OO.
HFIITK I Kllll! l^i «"^ I E~ ^S

and PAI'IFIC <OAHT T^ \^0 l_ 1—_ ^9 .

OFFICE, 826 Guaranty Bldg., MINNEAPOLIS, MI>N.

POLES W. C. STERLING ft SON,
MONROE, MICH. TIES.

EleTSD Pole Yftrdi lo MlcblspiLD-

Wboles&Te Producer! for » y^-ri

CEDAR POLES, TIES, POSTSJICEDAR POLES«L™M!l
ALL SIZES FOR ALL PURPOSES.PORTER-MORSI

I'HIXCII'.VI; OFflCfS, »ABI.VAW,3IIi:tl.

IPaAXaaWv^ <M/voV XaAU/ &m*^wvw <&\#yv £«C
^IPaoiUvc^aV oAA^rwWoW>Xwy. 64e4A/vu\WrMwv.

CEDAR POLES PILING AND STREET R> R> TIESi— Ozan Lumber Co.. • St. Louis.

ludiaiiapolis Arm, Bracket & Pm Co.
Successors to -• B. MACERS,

MANUFACTURERS OF

Arms, Brackets, Locust and Oak Pins,

Tent Stakes, ROPE Lock Blocks.

QUite : 1 25 S. Merldlin St., Indlinipolli. Ind.

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and cbestDut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, ana
all kinds of hardwoods.

Mala Office, Lewlsburg, Teao. t Branch Office.

Kellerton, la., Oak Mills, Moot.cello, Ark.

TIES.
JUST AT PRESENT WE HAVE A SURPLUS OF MICHIGAN WHITE

CEDAR 6 IN. TOP n f\ | r- Q 5x5
25 AND 30 FT. "ULCO 5x6 6x6

OF COURSE THIS DOES NOT INCLUDE ALL OUR STOCK, BUT WE
CAN MAKE ESPFCMALLY LOW PRICES ON THESE. WRITE US.

MALTBY LUMBER CO., BAY CITY, MICHIGAN.

si uj

SPRINGS
ALL SMALL SPRINGS USED
BY ELECTRICAL TRADE,

MOTOR OR MOTOR VEHICLE MANUFACTURERS.

a

7 THE WALLACE BARNES CO.

ll \ml
Establlshed '857. BRISTOL, CONN.

• yj/"*' Submit samples for prices. Complete assortment, high-grade co.d
rolled steel always In stock. Catalog upon application.

Patents
Fifteen years of continual practice before

theU. 3. Patent Office gives me the ability

to render Inventors valuable service In pro-
curing their patents. 1 am an electrical and
mechanical expert, thoroughly conversant
with U. 8. and foreign patent laws.

Patent Litigation. Opinions.
F. W. BARNACLO,

809-811 Equitable Building, BALTIMORE, MD.

Washington Office, 602 F Street, N. W.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

Ask your dealer for these goods. The ONLY ONE to have Is the best. On
Page 7 1 of the CRFEN BOOK of Hardware Specialties you will find It.

UriCA DROP FORGE & TOOL CO., 8SS.V, c». 296 Broadway, New York City.

New Dynamo Tenders' Hand=Book.
By F. B. BADT.

aa6 Pages, 140 Illustrations. Flexible Cloth Binding. Size ol Type Pace
5 1*3x3 Inches. Price Si. no.

This is, as the name indicates, a NEW BOOK, much more complete than the

old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners

and operators of all kinds of Electric Plants. It is the only book of the kind

published in the English language. 0,000 copies of the old Dynamo Tenders'

Hand-Book sold, and over 10,000 of the new.

Electrician Publishing; Co.,
510 Marquette Building, CHICAGO

W. H. ANDERSON & SONS,
16 MACOMB ST., 0ETR0IT. MICH.

IRON and STEEL WORK and

*fi-

LINE BUILDERS' TOOLS.
Our Tool Hook tells about them.
It Is of Interest to all llnemi *

copy now. FREE.
Headquarters for Linemen's Tools.

TELEPHONE AND RAILWAY CONSTRUCTION. MATHIAS KLEIN & SON,

RED CEDAR PILING, POLES AND
POSTS, nil lengths. J. 1'. MKREDITU
CF,1)\R OO.. M«nu>hls. Term.

c. j. huIbIl & GO.,

MENOMINEE, MICH.

Our Stock of

POLES
Cedar

TORREY
CEDAR CO.,

CLINT0NVILLE, WIS.

Larg. Slock Constantly tn Hind.
Poles

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY.

Bite 510 Mnrqnctte. CHICAGO.

<;edartole5
In Complete

Main Yard at Menominee.
BRANCH YARDS AT

Wausaukee and Packard, Wis.
Nathan and Bagley, Mich.

4 X* aSau.it St., Cmicx&o.

"Var^s. TFrNcoflrhNc*, Miciv - ^reeNBau. "Wis. — New LoHpoW. XnJis.
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Westinghouse
O. D. Transformers

Contain the essentials of good mechanical design and

guaranteed electrical efficiency.

Westinghouse O. D. Transformer Erected to Pole.

Westinghouse Electric
& Mfg. Co., Pittsburgh, Pa.

All Principal Citiis in

U. S. and Canada.

Incandescent Lamps

Not injured by vibration.

Sawyer=Man Electric Co.
510-530 West 23d St., New York City.

ELECTRICITY FOR ENGINEERS
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.—CHAPTER I: Electricity; Positive and Negative; Conductors,
ion-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
seres —CHAPTER II: Dynamos; Mat-nets; Field Coils; Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of. Different Kinds of; Commutators, How Made and Con-

nected: Heatint; of Armatures; Eddv currents.—CHAPTER IV: The Current: How Produced;
Induction; Series Wound Dynamos; ShuDt Wound Dynamos; Exciting the F'lelds; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
;HAPTERV: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;

"andle Power; Operated in Series; Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;

Multiple Series Cut-Out; Three Wire System.—CHAPTER VI: The Arc Light; How Formed;
pauses of Unsteadiness; Remedy; Effect of Shades or Globes: Shape of Carbons Under Different

Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch

Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—CHAPTER VII: Commutators
ind Brushes; The Brush Commutators; Brushes; Different Styles of Brushes; Double Brushes;

jingle Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes: Sparking
it Brushes; Care Of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
'land Regulation; By Position of Brushes; Resistance Box; Resistance Coiis.—CHAPTER IX:
.Vmerican System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
•HAPTERX; Brush System of Automatic Current Regulation; Brush Armature ; Diagram of Cir-

mlts through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;

Rial Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo— < II APTER XI: The Edison System; Automatic Regulator;

.f Regulator; Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-

f Circuits; Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation: Dynamo; Armature: Diagram of Circuits; The Regulator and Motor;
letlon of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
'ynamo; Armature, Commutator and Brushes; Diagram of circuits In Armature and Field; Regul-
ator; Circuit* In Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic Current
f:<-guIation; Dynamo; Armature; Commutator and Brushes; controlling Magnet; Wall Controller;

1 of Circuits; Air Blast.-CHAFTER XV; Waterhouse System of Three-Brush Automatic
;tion; Dynamo; Extra Brush: Resistance Colls and Regulator. CHAPTER XVI:

\rnperc Meters; Tangential nolo Meters.—CHAPTER XVff: Voltmeters; Pressure
indFoti HAPTERXVIII: Testing; Galvanometers: Astatic Needle; Dllfer-

otlalApp rata BAITER XIX: Whcatstone Bridge or Electrical Balance; Diagram of cir-

Bridge and Rheostat; Round Form; Square Form,—CHAPTER. XX:
In crument; Armature: Field; Bell; Diagram of Circuits.-OIIAITEE

] 1.-hunt; S'-rlos, Shunt and Compound Wound Ma-
CHAPTERXXII: 1 .switchboards; Loop Switch; Plug and Socket; Change

)»erPl t: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
,

'f yj-es; Shunt and Series Motors Suitable for all Genera] Purposes; Regula-
- Hint Motors; Of Scries Motor-.: Counter E. M. 1'.; Direction of Rotation and Direction of

at; Starting Motors; Diagram of Connection.

PART II CONTENTS.—CHAPTER I: Alternate Current Dynamos; Principles of the

Field; Field Current Armature; Winding; Connections; Lamination; Different Types of Alterna-

tors; Regulation; Leading:Systems; The Brush Generators; Magnets; Armature; Principles of In
duction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures,
Field .Magnets; Eerrau'i Armature; Field Magnets; Winding; Collectors.-CHAPTER III: Dyna
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stauley Constant Current Dynamo;
The Armature; Self Induction; Regulation.—CHAPTER TV: Induction Coils; Converters: Trans
formers; Economy of Distribution; An Electrical 11. 1'.: Losses in Conductor; Induction Coils; Ef
feet of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction toils; Con
verters; Transforming Up and Down; Design of Transformers; The Static charge; Protection

\gainst; ( Mounding the Secondary; Other Devices; The Foil 1 rotcctor; Different Types of Trans
formers.—CHAPTER VJ: Transformers, Concluded; Fuses; Regulation; Winding oi Transformers;

Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System; Series Arc
Light System; Diagram of circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing

of Transformers; Fuses; Diagram of Scries Arc Light Circuit.-CHAPTER VIII: Lines of Force;

Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis. CHAPTER IX: Arc Lamps; In Series; The Westinghouse

_ .-.i c «.- a*„„i,—j™. K,i"*c.lr ij0ns,_cHAPTERX;,f the Mechanism: Flat Carbons. „
p; Mechanism of Lamp; Its Operation.—CHAP
Instruments for Use with Alternating Currents

!; Ammeters; Voltmeters; Description of Several
ing Instruments, Continued; Hot Wire Instru
rumeiit- Low Potential Voltmeter.-CHAPTER

i.—CHAPTER XIV: Spring Meters; Curled
tents; Diagram of Connections and Opera
us- Stanley Meter; Construction and Prln
dion Meter; Description of Parts and Prln
-CHAPTER XVII: Generators In Parallel:

monitors lu Parallel; Arrangements of Circuits and
f Common Arrangcm- nt of Machines and Circuits.—

CHAPTER XVIll: ohm's Law; Strength of Current; Formulas and Examples; Power and Heat
ing Elfects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

Arc Lamp; Diagram of circuits in Lamp; Actioi
Arc Lamps, in Multiple; Slattery Differential La
TER XI: Measuring and Indicating Apparatus
Differ from those used with Continuous Currei
Forms of Instruments.—CHATTER XII: Meas
ments; The Cardew Voltmeter; Details of the lustrum
XIII: Voltmeters; Double Coil Voltmeter; Two 'Type

Spring Meter.—CHAPTER XV: Twisted Strip Instrur
tion of Instrument.—CHAPTER XVI: Recording Met
ciplesof Operation; Diagrams of Parts; Slattery Indm
codes of Operation; Watt Meter; Thomson Meter.
Difficulties in Operating; Alternate Current Generatol
Machines for Operating in Parallel; I

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO.
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FORT WAYNE ELECTRIC WORKS,
(INCORPORATED)

"Wood" Systems for Light and Power.

ARC DYNAMOS

FOR ANY NUMBER OF LAMPS

FROM 1 TO 150.

HIGHEST EFFICIENCY,

BEST REGULATION,

SUPERIOR DESIGN,

CONSTRUCTION

AND FINISH.

ARC LAMPS

OPEN .AND ENCLOSED FOR

SERIES,

CONSTANT POTENTIAL,

DIRECT OR

ALTERNATING

CURRENT

CIRCUITS.

No. 9B ARC DYNAMO, lag, 2,000 C. P LAMPS

SEND FOR BULLETINS.

Main Office and Factory, - FORT WAYNE, IND.

j

««8.<S>4x^^KS^^<s^^^>^.4'i ............... ,
.... ........ ......... ....... ...

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid.

$1 A VOLUME.

Electrician Publishing Co.,

5I0 Marquette Building. Chicago.
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KARTAYERT
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUfUML

For Electrical and Mechanical Purposes, Railway Dust Guarat, W»tJ4»ri
and Packings, Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAYERT MANUFACTURING CO.. Wilmington., Osil,

VULCANIZED FIBRE
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

HAZARD MANUFACTURING CO.,

Wires and Gables.
HIGH-GRADE RUBBER'

COVERED,
WEATHERPROOF

MAGNET, OFFICE, ANNUNCIATOR WIRE.
Senebal Office and Works, New York Office, Chicago Office,

Wilkesbarre. Pa. 69 Dey St 1201-2 Marquette Bldg

American YitriM Conduit Company,'
'MANTJFACTITBERB OF

j

VITRIFIED SALT GLAZED
UNDERGROUND AND INTERIOR CONDUITS.

Contractors for Complete Installation
of Conduit Systems.

General Offices: 39 Cortlandt St.. N. Y.

of every conceiva

Me form for every

conceivable purpose

B.F.STTJRTEVANTCO.
BOSTON.MASS.

NEWYORK PHUADEIPKTA - CHICAGO

SEOEffDAHL PATENT

HAVE YOU SEEN
THE NEW TYPE

"BUG
PROOF"

If not, send for
Samples and

Prices.
ITWILLINTERESTYOU.

Special Inducements to

the trade.

Made in all Sizes from
2 In. up to 14 In.

SPIES
ELECTRIC COMPANY

SOLE MAKERS.
87-89 W. Van Buren St.

CHICAGO, ILL.

HELIOS-UPTON COMPANY
ENCLOSED ARC LAMPS

220, 550 Volt Circuits

FOR

RAILWAY PARKS,

RAILWAY STATIONS,

RAILWAY CAR BARNS,

POWER CIRCUITS,

STREET LIGHTING,

MILL LIGHTING,

FACTORY LIGHTING,

Etc., Etc.

*RC LAMPS FOR ALL
CIRCUITS.

HELIOS-UPTON C9
New York Agent* PHILADELPHIA,

THOMAS & BETTS, CHICAGO,

14. Broadw y. PEABODY, MASS.

Ine. 1895.

1 Black Diamond File Works it

c*

E
., ©UK «*OODS ABB ON SALE IN EVERT LZADIS6 HABDWABE 0»

V| STORE IN THE UNITED STATES AND CANADA. {j»

| G. & H. BARNETT COMPANY, S
5 PHILADELPHIA, PA.

Special

Prize

Gold Medal

at Atlanta,

1895.

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co,

WORKS AT

TRENTON. N. J.

AKRON GENERATORS and MOTORS.

GUARANTEED

MECHANICALLY

AND

ELECTRICALLY

PERFECT.

Highest efficiency and

modern design.

Built In stie* from 6.6 K.W.

(0 176 K. W.

NEW YORK OFFICE. MacKay Engineering Co.. 149 Broadway.

AKRON ELECTRICAL MANUFACTURINQ COMPANY, • AKRON, OHIO.
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SIMPLEX INSULATED
WIRES AND CABLES.

HUSBEH COVERED. WEATHERPROOF. UNOEHGROUHD AND SUBMARINE.

STEHN GELLING AGENT.

I. R. HIXSON,
I l37Monadnock Block. CHICAGO

Simplex Electrical Company,
75-81 Cornhlll, BOSTON, MASS.

eW^ .*>«a936&«t. ^k

1889—Pari* Exposition,
Hedal for Rubber I emulation.
1893—World'* Fair,
Uledal for Bobber Inaulatiitn.

THE STANDARD FOB
BUBBEB INSULATION.
8ole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee
w
r™r Wires

THE OKONITE CO., Ltd
fffi^-cK }«-•«•• 253 Broadway, New York,

Geo. T. Minion. Gen'l S»|H
W. H. Hodglm, S.cy.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cables,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEGRAPH AND FIRE ALARJl CABLES.

All Wires ire tested at Faclory. JONKHBOHO, ISO.

" PHONO -ELECTRIC"
TROLLEY
WIRE

STRONG
AND RElflABfcE.

BRIDGEPORT BRASS CO.,

9 Mirr«T St.. New York

OHIO ELECTRIC WORKS,
CLEVELAND, OHIO,

Are now mailing their new Illus-

trated catalogue of the leading

Electric Novelties and Appliances.

Write for an early copy with dis-

count sheet.

2,000 IN USE.

Tat Hafcm BccVli.C.Trai.Oktt.

Jueen fc Co.,
lOlO Chestnut St., Phil*.

480 MONO* BLOC, CIIIMM.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Ra;
FocusTubea, Induction Colls.

GENUINE SWEDISH
COAL- GRAIN

ERICSSON TEL-EPMOHF.

J>£JIFECT TRANSMITTER
0. JVO MDJUSTINO. NO -
LETELME LONG D1STAHCE,-

NY- -ELZPHOMCS.

EXCHANGE EQUIPMENT.
TELEPHONES ALL KINDS. TEST SETS-DESK SETS. We help new
companies to start right and old exchanges to Improve.

ERICSSON TELEPHONE CO., 296 Broadway, New York.

I-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO., PHILADELPHIA

HEKRV II. HUMPHR]
Consulting
Electrical Engineer.

Central Lighting Statu

b

Electrit Power Tra:

Suite 1305 Chemical Itldg , St. Louis

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY CRAVITY DAM.
For five cents In atampa, we will mail to any address our book entitled, The Gravity Dam.

107 MAIN ST. Write M. w. STARK, Soc'y and Treas.. for particulars. ELKHART. IND.

CONTINUOUS RAIL JOINT COMPANY
OF AMERICA.

General Ornew. U2 MARKET STREET.
NEWARK, N. J.

jgfi* Millions In u<w on One Hundred and Forty

-

»v* Five ( 1 45 > railroads in thr, Ci
Thousand Five Uundrttd (7.500)

miles of track.

m
LAMPS«Wg«Kf

WESTUN Electrical Ingtament Co., The Bossert Electric Construction Co.
II MANUFACTURERS OF

Wavcrly Park, ESSEX CO., N. J.

Illuminated Dili

Station Instruments.

Thoeo liintmniont* rtro

baited upon Ihu ram« ^oa-
eral principle sad nro ju«t
as accurate nn our regular
Standard Porbib
Current Vol tllio torn "rut

AmnioUtr«, but nro murh
larfrer, nud ttiu working
part* are inclosed In n
neatly d« B |fiDnd dnat^prool
east'lroo oaao which effect-
ively shields the lostru-
mentu from illeturbliiK In-
fluence* of external nioK-
notlc fields.

Weston Standard

Plnvt Itioidlnir

Voltniater* and Millivolt
nn tera. a

U a 1 1 me tcr.«

mid Voltmeters, for Alter*
natlnic ao

MTEE1, OI'TLET AND JUNCTION BOXES,
SWITCHBOARD!*. PANEL BOARDS!. SWITCHES*. ETC.

i-J-TIOA. NEW YOPtK.

i-,

world.

Kil-Portabto La-
boratory Standard Volt-
meter* and Ammeters are
still b«

The* arc ttlS tttOSl rails-
> tie 'lAodarda for

MODEL K

OF THE

"AONE"
PORTABLE

TEST SET

NOW READY.

in this Journal fot

ption, illustration, etc.

Write for Catalogue No. fOO-A F

SMALLEST, LIMTEST, MOST COMPLETE.

Metsures Resistance. Conductivity. Iniuljlion. Sen- r

Calibrates Ammeters and Voltmeters. Locates Faults o> Hurra

I

Loop Testt, #tc. ttc.

RERUN. -BUropsftn Woaton
Klectn™i In.trnment Co., Kit-
torBtra... No. KH.

WcMton Standard lllnmlnatrri
Dial Ntatlon Vollmrlrr

Style B. "Flush Type."
Mention tho Wbstkbn Electrician when wrltlDg

toi at. m
't lire, No ELMER C. WILLYOUNC,

97-09 FRANKFORT ST. NEW YORK. N. Y.
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A NEW DEPARTURE.

This cut illustrates six Synchronized Clocks

connected in series with Master Clock.

A SYNCHRONIZED CLOCK SYSTEM.

A Paying Investment for a

Telephone Exchange Company.

WRITE FOR DESCRIPTIVE BULLETIN AND PRICES.

Time Corrected Hourly.

No Winding.

No Attention.
SYNCHRONIZED CLOCK.

12-inch dial. Case, 24 x 25 inche

CORRECT TIME ALWAYS.

EVERY BUSINESS HOUSE
WANTS AN ACCURATE CLOCK.

To Investigate Means to be Convinced of an Invest*

ment that will prove a

DIVIDEND=PAYER.
1ASTKV CLOCK.

-.a dial. Caie. 2(1 % 72 inches

Western Electrical Supply Co.,

ST. LOUIS, MO.
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I^I^^^^IJVUJVX FoR INCANDESCENT LAMPS AND EVERYTHING ELSE.

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

WbicII PLATINUM In any quantity, either largo or small. Wo buy PLATINUM or anything
containing PLATINUM, In any quantity.

MANUFACTURERS OF
Ncaark. N 1.

I* «& CO.,
PLATINUM IN ALL SHAPES.
Ne« York Office, 120 Liberty Street.

Crlmshaw. Raven White Core. Raven Black Core.
ALL OO R WIRES P"»s Inspection and carry the above TRADE-MARKS on our tags. We also manufacture Crlmshaw and Competition Tapes »•"' Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlandt St., New York. BRANCHES:
{
,„««#»£ s«.

BOSTON:
7 Oils SI.

SAS FRANCISCO.
33 Second St.

1

Genuine Telephone Wire
Of highest conductivity and heaviest galvanizing, made in accordance with the specifications of the largest
Telegraph and Telephone Companies, has an embossed tin seal securely riveted around every bundle as follows : £

o WMrfiEa^^awfjmJiiEfe 1

Bundle of Telephone "Wire !
"la ( with Seal Attached. •

Jk \g ^^ I ^ O I I Cf OT IT I IT I ^\ EVI of inferior wires by seeing that every bundle is taggedM V \J I \J OUDw I I I V I I \J 111 (according to grade) with one of these seals.

A I Oil Copper Wire, bare and insulated, single and AUCDIAAU CTCCI 0, UIIDC AllALOU stranded, for telephone, light and power. AlflElllUAll W I CCL OK fllllt UUij •

GALVANIZED STRAND. THE ROOKERY, CHICAGO. ILL.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... —
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American Battery Co 17
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Shelby Electric Company.... 1

Simplex Electrical Co., The.. 1

Simplex
Smith A Hemenwaj Oo io

Smith Co.. S. Morgan 12

SpahxA Swingle 17

Company 12

Sprague Electric Company .. 4

Standard Construction Co.... 16

Standard Tel. A Elec Oo IS

Standard Underg. Oeb •

Stanley I vpany.. 9

Stanley Instrument Co !»

Sterling A Son. W. C IB

Sterling Electric Company. „H

Sterling Varnish Co.. The.... 5
Stllwell - Bierce A Smith-
Vaile Company \\

Stow Mfg. Company |8

Stromberg-Carlson Tel. Mfg.
Company j«,

Strou :;cr A ut. Tel. Exchange 15

Sturtevant Company, B, F....S
Swans Metal Refining Co.... 13

Telephone Co. of Amer. The 16

Tenn. Lumber Company 19

Torrcy Cedar Company 19

Turner Brass Works $

Union Switchboard Co is

Valentine-Clark Co.. The....—
Varley Duplex Magnet Co.. 17

Company...—
Vulcanlied Fiber Company. .22

Wagner Electrle M fc -

Wagner. HerNrt A 10

Walsh's Sons A Company 1

Warren El. Mfg. Company . n
Western Electric Co ;

EL Supply Com pan v. 2
Westlnghouse Elec -

.

afanoiac .-any.. 20
Weston Electrical Inst. Co... 1

Whitehead Company, w. w. —
Willyoung. Elmer G 1

U%] R. R IS

Worcoater Company.. C. H.. is

r Polytechnic

Yurgmc Signalphone Mfg. Con

Zorbe Company

For ClfiMslfliMl Inaex of Aclvertisemciit >» «oe F*cm ere- 0»
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PARAGON
FAN MOTORS.

P^

m^

\A/R|- ICES.

m

CHICAGO EDISON COMPANY, 139 Adams Street, CHICAGO.

LUNDELL
OTORS

Have always had a higher effi-

ciency and greater durability than

any other motor by reason of

superior design and construction.

They are adapted to all classes of machine driving and are made
in sizes from 2o H. P. to 1,000 H. P. Send for descriptive

bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 527-631 WEST 3411, ST., NEW YORK.

BRANCH OFFICES: CHICAGO, BOSTON, ST. LOUIS, BALTIMORE.

GOULD STORAGE BATTERIES.
ESPECIALLY ADAPTED FOR

STREET RAILWAY
POWER PLANTS.

also CENTRAL STATIONS

and ELECTRIC VEHICLES.

Electric Elevators, Railroad Signal
Apparatus, Telegraphs, Telephones,
Electric Fire Alarms.

Send lor Description and Catalogue.

GOULD STORAGE BATTERY CO.,

NEW YORK OFFICE, 25 West 33d St.

work., depew, n. y. NEW YORK, N. Y., U. S. A.

BREWSTER UNIVERSAL

SIGN RECEPTACLES,
KHicHwW^*^"

A SWTEM OF UNITS
Fi-om w$t$sfc may be qoickiy &>tme4. wired and "iastttUed

&njtl*ajf%t!itt»e shape of .'.',.';

THOBOOGHLY "WEiWHJSflPSOOSu. - .

.

' RLKOTRIC SIGNS 0% JSUKCKRICAi
JMSCOBATIONS OF AKY STYkE.

.;

v THE PONNBCTKKI UNK.
.

Ciatnos toe Seeeotaei&t in pstfeeUy rigid yet ieo<ti|

«4}t»tabi* formation of attydeaiiwMeslgo. J J

Simple t Practical i Inexpensive!

Ij^JtjuMttsatote to Theaters <8Tiierebanta desiring to -is*

&»r«&«t<itf to* tttao.V
ELECTRICAL ADVERTISING,

»

For Sale by

ELECTRICAlC
supply • f*;*

DEALERS and
CENTRAL
STATIONS or
ILLUMINATING
COMPANIES
GENERALLY.

PATENTED ojo.a,iso«
APt. 8. "KS
\ « «. tow

'

SOLE MANUFACTURERS,

THE EUGTRIC MOTOR & EQUIPMENT CO.,

(Sign *o« Specialty Detriment.)

ISM Si Beaver Street, NEWARK, N. J.

Scheeffer Recording

Wattmeter.
ROUND PATTERN TYPE "E. FOR ALTERNATING CURRENTS.

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO,
PEORIA, ILL., U. t. A.
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*
Money Saver.

THE

ORIGINAL
REYNOLDS
FLASHER.

For giving the flashing or changeable effect lo

electric lights In show windows, electric signs,
decorations, electric flags, etc.

THE ONLY PRACTICAL AND SUCCESS-

FUL DEVICE OF ITS KIND.

Used and endorsed by hundreds of the lending
business houses throughout the United Slates.

Central Stations,
Electricians and Electrical Supply Houses

can save customers money by introducing
this device.

WRITE TODAY
for particulars.

REYNOLDS
ELECTRIC CO..

22 1 5lh Avenue, CHICAGO.

Remember This-
Enclosed Fuses ace a sure protection

and the time is soon coming when
their use will he compulsory.

D. & W. ENCLOSED FUSES
AND SAFETY DEVICES ARE
THE BEST.

Send for Bulletins now and post yourself.

Price List No 7 will give you prices on all

D. & W. Material.

We carry a large stock of D. & W. Material.

Crutral (IforirirCauqtattg,
SALES AGENTS,

264=266=268=270 Fifth Ave., CHICAGO.
^jS^

MOLONEY

TRANSFORMERS
HAVE NO EQUAL.

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.
Two-year guarantee.

Moloney Electric Go.
ST. LOUIS, Mo.

FKANCIS <iU AN'UEK. New York.

WESTERN ELECTRICAL SUPPLY CO .

M. L.iuis. Mo.

NORTHWEST ELECTRIC ENO. CO..
Portland. Ore.

ELECTRICAL BOOKS.
All Kir-ids.

ELECTRICIAN PUBLISHING COMPANY.

Salt« 510 Marquette, CHICAGO.

CHANCE
IT

Next time you are In the market for Mains and
Branches. Specify "PEBU" and see what you
get We claim they are the best In the world. You
prove It, but be sure the goods are stamped
"PERU." The "BFB BOOR" tells

about them; free for the asking.

PERU ELECTRIC MFC COMPANY, Peru, Ind.

GENERAL INCANDESCENT ARC LIGHT CO.,
Factory and General Offices: 672-678 FIRST AVENUE, NEW YORK.

TRADE fm Mark.

Manufacturers of HIGH-GRADE ELECTRICAL SUPPLIES.
WRITE FOR ATTRACTIVE BULLETINS.
Branoh Offlooa:

Chlt'-ato, Phllidelpfala. Boston, Cleveland, SI. Loots, Milwaukee, Cincinnati, Denver, SI. Paul.

G. I. INCANDESCENT LAMPS.

STERLING EXTRA INSULATING VARNISH.
Sterling; Extra Black Finishing Varnish,

Sterling Black Air Drvinc Vanii-h.
SterfinR Black Core Plate Varnish.

THE STERLING VARNISH CO.,
Pittsburg. Pa.. U.S. A.

THE STERLING VARNISH CO.,
26 Colmore Row. Birmingham, England,,

^«aaiai)ftiKJLiiMMiiiiM
ASPHALT AND PAPEB.i

Cables enclosed in them proof against Electrolysis. ioc<^- better
service over wires enclosed in them. Makes the best subway. Con-
struction simple and inexpensive. Everlasting. Water, gas and
frost proof. Joints water tight. 7 foot lengths. 3 inches internal
diameter. Weight, 2 lbs. to foot. We build complete subways.

Fpcclal Sizes trom 1 S inches to 8 inches made In quantities.

ELECTROLYSIS PROOF CONDUIT MFG CO.. Ills MANHATTAN BUM) . CHICA60.

HCKE /r /Jt-jri/fAy other wssx-
And yrk i/rrjLE jsrd/sy—

jVFYSTOjlIC aamcAUHsrtmm &

/The mov- popular lypcl
for Switchboard ir-tru-l
I i he market 1

lsu.e. appoaimDce, *t % -|
I i».-t. dur»Wutj|
1 .nut pi EH

IraniEM oltboi i

\ stum i Amruoier* far-,
- j- nt.apUM toj

aula ,

t1 fivdr

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway. NEW YORK, N. V.

Pacific Con9t Agency: 33 New Montgomery St., SAN FRANCISCO, CAL.
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DIEHL ENCLOSED MOTORS
PROTECTS THE INSULATION

ON CURRENT CARRY-
ING PARTS.

WE ATTACH THEM TO ALL MAKES OF WHEELS, BLOWERS AND
STEEL PLATE FANS.

DIEHL MANUFACTURING CO.,
Main Office and Works, ELEZABETHPORT, N. J.

K»ra»»^>>:^»ra^^^
CLASSIFIED INDEX OF ADVERTISEMENTS.

Adjusters, Inc. Lamps.
Inc. El. Lt. Manipulator Co.

A no oiiciators.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Arc Lamps,
Central Electric Co.

Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.

Gregory Electric Co.
Helios-Upton Co.
Manhattan Gen'l Const. Co.

Western Electric Co.

Western Elec. Supply Co.

Westinghouse El. & Mfg. Co.

Automobiles.
Lowell Model Co.

Metal and

, The

Babbitt
Solder.
Gr. Western Sm. andRefg.Co.
Swarts Metal Refining Co.

Batteries and Jars.
Central Electric Co.
Columbus Batt. & Spec. Co.

Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co.,

National Carbon Co.

Ohio Electric Works.
Peru Elec. Mfg. Co
Western Electric Co.

Western Elec. Supply Co.

Battery Solution.
Spahr a Swingle.

Bells, Buesers, Etc.
Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Dressing.
Leather Preserver Mfg. Corp.

Belting.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blowers.
Sturtevant Co., B. F.

Boilers. __
Chicago House Wrecking Co.

Whitehead Company, W. W.

Books, Electrical.
Electrician Publishing Co.

Brashes.
Central Electric Co.

Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Sage A Bro., F. B.
Western Electric Company.

Cables (See Insulated Wires.)
Cables, Electric fSeelnsu-
latedWires)Copper, Sheet
sad Bar.
American Elec. Works.
American Steel A Wire Co.

Central Electric Co.
General Electric Co.
MlMODii Electrical Mfg '

National Conduit A I

>"ew York Ini. Wire Co.
Simplex Electrical Co.
Standard Undergro
Western Elect. Supply Co.

-n Electric Company.

Carhons, Polats and
Plates.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.

si Carbon Co.
Relflnger. Hugo.
Western Elect. Supply Co.

Castings.
Smith Co.. S. Morgan.

Chains.
Jeffrey vz Co.

Clroalt Breakers.
Cottar Elec. A M'r
Western Electric Company.

<:oal and AnheK flnnd-
Ilns ,t! mr- h I n «• ry.
Jeffrey Mfr. Co.

OsvUa ana Magafti.
Varl«7 Dnplex Baa b

-i El metricCompan 7.

Compound,
Dearborn Drug A Chem. Wks.
McLennan & Co.. K.

Conduit and Conduits.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction «fc Repairs.
Chicago Edison Co.
Parseil A Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-W heeler Company.
Ft. Wayne Elec. Wks., inc.
General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Copper. Strap, Bought.
Swarts Metal Refining Co.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roeblmg's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
Electrical Engineer Inst.

Int. Correspond. Schools.

Crosa-Arm Braces, Etc.
Anderson A Sons, W. H.

Cross-Arms, Pins and
Brackets.
Central Electric Co.
Indpls. Ann, Brack. A Pin Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cut-Outs and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
I ege City Electric Co.
D. & W. Fuse CO.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Weatinghonse El. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.

.'-. Elec. Mfg, Co.
Central Electric CO.

go Bouse Wrecking Co,
•-Wheeler Company,

Ft, Wayne Elec. wka.. Jnc.
General Electric Co.

Inc. Arc Light Co.
Electric Co,

Hobart Elec, Mfg. Co.
Lowell Mo-]-

trica] Mfg, Co.
' ec ';'. Co,

i Works,
Olson.

Schariman AHayden.
SpTafua Elect -

.

Kfg. Co.
StorteTarr Co., B. Y.

Warren Elec. Mfg.Co.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Electric Heating ^ppl.
Arner. Electrical Heater Co.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Kleetnc "*igus.
Elec. Motor A Equipment Co-

Eieetrlcal and Mechan-
ical Engineers.
Barron, A. M.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent A Lundy.
Wagner, Herbert A.

Electrical instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical insi. Co.
Pignoiet, L. M.
Queen & Co.
faage A Bro., F. B.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Ulectro-Platlng Much'y.
Besly A Co., Chas. H.
Crocker- Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engines, tias.
Modern Gas Engine Co.
Palmer Bros.
Parseil A Weed.

Engines, Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Exh'st Steam Apparat's.
American District steam Co.

Fan Ontflta.
Central Electric Co.
Crocker- Wheeler Com pany.
Diehl Mfg. Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. a Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Extinguishers.
Monarch Fire Appliance Co.

E- J:r- h 1- i - .

Reynolds Electric Company.
Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co., B. F.

Fnses and Fuse Wire.
American Elec. Fuse Co,
Central Electric Co.
Chicago Fuse Wire A Mfg.Co.
D. A W. Fuse Co.
Electric Appliance Co,
Western Elect, Supply Co.
Western ElectrlcCompany.

Gears.
Besly A Co., Chan. H,

General Eleo. Supplies.
Blssell Company, The F.
Central Electric Co.
Chicago Edlnon Co.
Elect rlc a ppllance Co.
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg, Co,
Ohio Electric Works,
St. Louis Elec. Supp]
Weniern Elrotrlc Co.
Western Elect, Supply Co,

4-lllKM WOOL
.. [fg.Co

Globes and Rlectrleal
Glassware.
Ph'ftnli Glass Co.
Western Elect. Supply Co,

Graphite Specialties,
Besly & Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre- Graphite Co.

Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Igniters.
Columbus Batt. A Spec. Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Institutes.
Pratt Institute.
Worcester Polytechnic Inst.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.

'

Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

insulated Wires and
Cables—Magnet Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co,
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkonlteCo., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western ElectrlcCompany.

Junction Boxes.
Bossert Elect. Const. Co.
D. & W. Fuse Company.
General Inc. Arc Light Co.

Lamps, Incandescent.
Central Electric* Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept,

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co,
General Inc. Lamp Co.
Missouri Electrical Mfg. Co,
Ohio Electric Works.
Sawyer-Man Elec. Co,
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghoune El. A Mfg. Co.

Lamps, Inc., Adjusters.
Inc. El. Lt. Manipulator Co.

i.i* ni|ih. IneandcHcent —
KeplaccrH A CleiinerM.
Inc. El. Lt. Manipulator Co.

Lightning Arresters.
American Klec. Fuho Co,
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks,, Inc.
General Electric Co,
WehtinKhouHe El, A Mfff, Co.

Linemen's Climbers.
A ridnrnon A Son«t, W. U.
Klein A Son, MathlaB.
Smith A Hem en way Co,

Magnet Wires.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec Wk?., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Motors— See Dynamos and
Motors.

Rippers and Plyers.
Klein A Son, Mathias.
Smith & Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm. Co., Ltd.

Platinum Bonght and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.
Swarts Metal Refining Co.

Poles and Tics.
Berthold & Jennings.
Coolidge Fuel A Supply Co.
Fowler, John H.
Huebel A Co., C. J.

Llndsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrlzo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Peru Elec. Mfg. Co.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America,

Refiners.
Gt. West. Sm.ana Refining Co.
Swarts Metal Refining Co.

Re-Winding—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. H.

Westinghouse El. A Mfg. Co.

Second-Hand Mach'y.
Chicago House Wrecking Co.
Gregory Electric Co,
Schureman A Hayden.
Walsh's Sons A Co.
Whitehead Company, W- W.

Shades.
Pacific Electric Co.

Speaking Tubes.
Central Electric Co.
EdwardnA Company.
Electric Appliance Co.
Wewtern Electric Co.
Western Elec. Supply Co,

Speed Indicators.
Hewly A Co., Chan, H.
Oueen A Co.
WeHton Electrical In«t. Co.

Springs.
Amorlcan Steel A Wire Co.

JFo-r Alphabetical Ii-xeloj-c of Atlvertisetnent» See I*£*fi:e 3.

Barnes Co., The Wallace.
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
Imerican Battery Co.
Columbus Batt. A Spec. Co.
Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonite Co., The.
Simples Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch-
boards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Bissell Company, The F.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co.
Chicago Telephone Sup. Co.
Ericsson Telephone Co.
Farr Tel. A Cons. Supply Co.
Kansas City Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Kusel Tel. A El. Mfg.Co., B. A.
Mason Telep. Pay Station Co.
Missouri Electrical Mfg. Co.
Moon Mfg. Co., The.
National Tel. Equipm. Co.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co
Standard Tel. A El. Co,
Sterling Electric Co.
Stromberg-Carlson TeLM. Co
Strowger Aut. Tel. Exchange.
Telephone Co. of Amer., The.
Union Switchboard Co.
Western Electric Co.
Western Elec. Supply Co.
Yurgae Signalphone Mfg. Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith & Hemenway Co.

TorcheH.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
Genera! Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
Vindex ElectrlcCompany.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stllwcll-Blerco Smith-Valle.

Varnishes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Fibre Co.

Wire, Bare.
American Steel A Wire Oo.
Besly A Co., Chas, H.
Central Electric Co.
Electric Appliance Co.
Okonite Co., The
Phillips Insulated wire Co.
Roebling's Sons Co., J. A.
Standard IJndergroundC.Co
Western Electric Co.
Western Electrical Sup. Co.

X-Ray Oatflta.
Queen A Oo.
Willyoung, Elmer Q.
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A NEW PRICE LIST OF THE

Cblorfoe Accumulator"

Has just been issued and is ready for distribution. This

list embodies many important new features, additional

types of batteries and appurtenances, complete revision

and more fully detailed tables of capacities, etc., etc.,

and supersedes all former issues.

SEND FOR PRICE LIST A, THIRD EDITION.

The Electric Storage Battery Co.
Allegheny Avenue and 19th 5treet, Philadelphia, l'a.

Niw York, Boston, Chicago. Baltimore. St. Louis, l'levkland, San Francisco, Philadelphia, Detroit.
100 Broadway. 60 State St. Marquette Bldg. Equitable Bldg. Wainu right Bldg. New Kngland Hldg. Nevada Block. Allegheny Ave. and 19th St. Michigan Electric Co.

HIGH GRADE

Porcelain Insulators,
ALL STYLES AND SIZES.

CUTS REDUCED ONE-HALF SIZE

INSIST ON HAVINC BRUNT'S TUBES, INSULA-
TORS AND CLEATS.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

Constant Current Series

Long BurningArcLamps

Differentially Controlled.

Direct Carbon Feed.

Easily Adapted for Differ*

ent Currents and
Voltages.

No Springs.

Write for Bulletin 7006.

WESTERN ELECTRIC COHPANY
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPAN1 .

St. Paul. Minn.

STANDARD ELECTRIC COMPAN1
Cincinnati, Ohio

wnuk'i -
.

Li

CALIFORNIA ELECTRICAL WORK?.
San prandSOOi Cal.

KILBOL'RVE « CLARK COMPANY,
Seattle. \\ ash.
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When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 F=IIMI

ST. LOUIS, MO.

eOCf0GG&VO0lC&OG0O00QO0GG^^

MANHATTAN SERIES

A. C. Enclosed

Arc Lamp System.

ENCLOSED ARC LAMPS FOR ALL CIRCUITS.

MANHATTAN GENERAL CONSTRUCTION COMPANY,

NEWARK, W. J.

SALES OFFICE : 120 BROADWAY, NEW YORK.

THE TURNER GASOLINE POCKET TORCH.
PRICE $1.50 EACH.

This is a small, nickle-plated hand torch for getting into corners, between ceilings, or working .

in cramped places. It is a new style of burner that lights with a match and. makes its own
gas. The reservoir is 5 inches high and ij^ inches in diameter. A bicycle pocket pump is

used for making air pressure. The reservoir holds about one-half pint of gasoline and the

torch will burn about one hour with one filling.

FOR SALE BY DEALERS IN ELECTRICAL SUPPLIES.

THE TURNER BRASS WORKS,
I20 KINZII CHICAGO.

Important Telephone Books.
THE TELEPHONE HANDBOOK. By Herbert Lawa

Webb. 16mo, 150 pp. Price $L00.
This handbook is a complete treatise on telephony, and a prac-

tical book on telephone working and management, based en-
tirely on standard American practice. It is extremely useful to
telephone inspectors and operators.
PATENTED TELEPHONY. A Review of the Patents

Pertaining to Telephones and Telephonic Apparatus. Pub-
lished by the American Electrical Engineering Association.
Cloth bound; fully illustrated. Price $1.50.

THE ELECTRIC TELEPHONE. By E. J. Houston,
Ph. D., and A. E. Kennelly, Sc. D.; 12mo, cloth, 422 pp.,
142 illustrations. Price 51.00.

This book describes the construction of the various
forms of transmitting and receiving devices, the signaling
mechanisms, and the switchboard apparatus at the central
Btatlon. It Is written by two well-known electricians,
and haB the merit of being the latest work on the subject.
THE PRACTICAL TELEPHONE HANDBOOK. By

Joseph Poole, A. I. E. xs. Second edition, revised and
enlarged. 560 Dp. 288 Illustrations. Price $1.50.

In this work" the writer has endeavored to produce a
manual of moderate size and cost, but thoroughly prac-
tical, and detailing, as far as space will allow, the most

recent methods of telephone working. While the require-
ments of telephone employes have oeen kept constantly
In view, it is fully intended also that the book shall be of
service as a source of Information on telephonic matters
to users of the telephone and to the public generally.
TELEPHONE TROUBLES AND HOW TO FIND

THEM. A complete handbook for telephone inspectors.
By W. Hvde and J. H. McManman, edited by Prof. C. H.
Hnskins. Sixth edition. 16mo, 50 pp. Price 25 cents.
This little volume is an extremely practical work for

telephone employes, written in a popular style and devoid
of technicalities.
TELEPHONE LINES AND THEIR PROPERTIES.

By Wm. J. Hopkins. Second edition. 272 pp. Illustrated.

Price $1.50.

A MANUAL OF TELEPHONY. A new and large edi-

tion. By W. H. Preece, F. R. S., and A. J. Stubbs. 508

pages. 333 illustrations. Price $4.50.

HOW TO MAKE AND USE THE TELEPHONE. By
Geo, H. Cary. The purpose for which this book Is written
Is to furnish Information to those who may desire to con-
struct or use telephone apparatus or lines on a small Bcale.
Price $1.00.

TELEPHONES, THEIR CONSTRUCTION AND FIT-

TING. A Practical Manual on the Fitting Up and Main-
tenance of Telephone and Auxiliary Apparatus. By F. C.
Allsop. 191 pp.. 168 Illustrations. Price $2.00.
TELEPHONE SYSTEMS ON THE CONTINENT OF

EUROPE. By Bennett. 436 pages. 169 Illustrations. Price
$4.50.
TELEPHONING OF GREAT CITIES. By Bennett.

Paper. Price 35 cents.
MAGNETO HAND TELEPHONE. Its Construction,

Fitting Up and Adaptability to Everyday Use. By Hughes.
SO pages. 23 illustrations. Price $1.00.
BELL'S ELECTRIC SPEAKING TELEPHONE. Its

Invention, Construction, Application, Modification am*
History. By Prescott. New edition, revised and enlarged
796 pages. 616 illustrations. Price $4.00.
PHILIPP REIS, INVENTOR OF THE TELEPHONE

A Biographical Sketch with Documentary Testimony. By
Thompson. Translation of the original papers of the
Inventor and contemporary publications. 1S2 pages. 2
plates and 48 engravings. Price $3.00.

ELECTRICAL TRANSMISSION OF INTELLIGENCE
AND OTHER ADVANCED PRIMERS OF ELECTRICITY,
treating on the telegraph, telephone, etc. By B. J. Hous-
ton. 330 pages. 88 Illustrations. Price $1.00.

The Above, or Any Other Electrical Works Published, Sent on Receipt of Price.

ELECTRICIAN PUBLISHING CO.. 51Q MARQUETTE BLDC. CHICAGO.

ELECTRICAL MACHINERY
FOR POWER AND LIGHTING.

NEW YORK. N. Y., 39 Cortlandt Street. ST. LOUIS, M0., 642 Century Building.

BOSTON. MASS., 31 State Street. CHARLOTTE, N. C, 29 ;
. S. Tryon Street.

PHILADELPHIA, PA., 14 S. Broad Street. ATLANTA, GA., English-American Building.

WASHINGTON, D. C, Kellogg Building. DENVER. COLO., 311 Kitlredge Building.

CHICAGO, ILL., Old Colony Building.

CROCKER-WHEELER
COMPANY,

General Office and Works, Ampere, N.J.
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UBRIC INO Ol me: in
Highest priced oils on the market by the gallon but the cheapest by the month, and the

safest and only oils to-day on the big units of high pressure steam.
Our Oils are used by the largest Electric and Street Railway Plants in the big Cities from

ocean to ocean. We are Oil Chemists.—Write us.

DEARBORN DRUG * CHEMICAL WORKS,
SL-7 , ZO, 29, 30, 31, 32, 33 A r\l D 3<t R1ALTO B l_ D G ,

CHICAGO, • 1— 1—

,

WM. H. EDCAR, President. Telephone, Harrison l3B8and 1373.
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THE GENERAL ELECTRIC COMPANY'S

Portable Indicating Wattmeters

For Transformer, Arc and Incan=

descent Lamp and Hultiphase Hotor

rieasurements.

SIZES 150 TO 30,000 WATTS.

General Office: Schenectady, N. Y.

Sales Offices in All Large Cities. Chicago Office, Monadnock Building.

Alternating or Direct Current

Generators »°d Motors.
Factory and Shop Equipments, Mining, Railway and
Lighting Work.

Power Plants for Long Distance Transmission.

Stanley Electric Hfg. Co.,

Pittsfield, flass.

Catalogues and Circulars on request. Correspondence solicited from manufac-

turers, machine tool makers, mine operators, railways, etc.

TRANSFORMERS, INSTRUMENTS, SWITCHBOARDS.

Northern Electrical rifg. Co.,

riadison, Wis.
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MARK VI

PACKARD TRANSFORMER
It stands the test for Insulation, Mechanical
Construction, Regulation, Core Loss and
Heating. It is replacing other makes in many
parts of the country. A pretty good guarantee,
and the makers give one too.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES,

92 and 94 W. Van liureii St., CHICAGO.

DEWAR BULBS FOR LIQUID AIR

Are now supplied with special silvered coat-

ing preventing Heat Radiation. Liquid Air

has been kept 29 days in such a bulb. Made

in all sizes up to 10 inches.

EDISON DECORATIVE AND MINIATURE
LAMP DEPARTMENT,

(General Electric Co.) Harrison, N. J.

MICANITE CLOTH
HI6H INSULATOR FOR ARMATURES, ETC,

NON-ABSORPTIVE, FLEXIBLE ar.d STRONG.

MICA INSULATOR CO.
ORIGINATORS.'

CHICACO. NEW YORK.

HERBERT A. WACNER,
Consulting Engineer.

RAILWAY LIGHTING AND POWER PLANTS,

^^VOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,

y*""^ 'RELIABLE. ACCURATE.
dWMs3 Send for Circular.

2 £ i L.M.PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y-

cBullock Electric

Mfg. Co.,
CINCINNATI, U. S. A.

Wagner Electric

Mfg. Co.,
ST. LOUIS, U. S. A.

Direct and Alternating Current
Equipments for Electric Light and
Poiver. 287

YOXJ IVE>B>r> IT!
Gale's Commutator
Compound.
The Only Article That Will Prevent Sparking.

Will keep the Commutator In good condition and prevent cutting. Absolutely will not gum the brushes.

50c. per stick. 95.00 per dozen Send 50c. for trial stick.

FOR SALE BY ALL SUPPLY HOUSES OR
Sole Manufacturers,KU«I CUU1U 9 Aft Sole manufacture

g HIGLtHllAN « (lUii »0», 100 Wasblngton Street, IHICAGO.

McRov Clav Works.
Brazil, Ind,

502 Brojidiray. New York,

IOT0 Monadnock Blk., Chicago,

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.BARE COPPER WIRE ANO CABLE, PAPER INSULATEO CABLES,
CEMENT LINED PIPE FOR CONDUITS. Executive Offices, Times Building, NEW YORK, N. Y.

AMERICAN ELECTRICAL HEATER CO.
Manufacturers Electric Heating Appliances,

Write for cutuioguu. 199-197 River St. DETROIT MICH

THE GORDON PRIMARY CELL.

The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Lalght Street, New York.



August 3, 1901 WESTERN ELECTRICIAN If

FRANK «. PHILLPIB, PnroiOCNT.

C. H. WAOENBCIL, TncABuncn
CUOCNC f PHILLIPS,
General Man«okr.

t. AOWLmNO Phillips, viec-Pnia.
o. n. hemihgton, j--

( sec.

AMERICAN ELECTRICAL WORKS,
11 \ I PIIOVIOKNCK, K. I.

V I/A BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL .NO UNDERGROUND USE.

New Yokk Stcjie, W. .T. Watson, 26 Corllnnill St.

CnirAOO Stoiie. V. K. Donnhoe, H2 Lake bt.

Mohtheal UnANcu, Eugene F. I'hlll
I
ps' Elect rlcal Works.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE, H. I.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market.

Write for Prices.

Manufactured hy

THE HEATH ELECTRIC CO.,

DETROIT, MICH.

A. M. BARRON,
Investigations and Reports lor Financial Insti-

tutions and Municipalities on Waterworks,

Electric Light, Gas, Street Railway and Telephone

Plants,

ROOM 220 FIRST NATIONAL BANK BUILDING,

DEARBORN AND MONROE STS.

Telephone, Central 128. CHICAGO, ILL.

Six Years with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 86 Broadway, - NEW YORK CITY.

Patent Causes. Patent Soliciting.

Experience proves that efficiency
and maintenance of C. P. are nec-
essary for good lighting service.

COLORADO LAMPS
possess these characteristics and
therefore give satisfaction.

It will pay you to use them.
Prices arid catalogue upon ap-

plication.

THE COLORADO LAMP CO.,
2C67 California St., Denver. Colo.

TERMINALS
THIS IS A CUT OF THE

MOON FUSE TERMINAL HEAD
Showing the Outer Casing Closed.

NEVER KNOWN TO FAIL
OR LOSE A WIRE.

Simplifies testing and transposing of lines. It

occupies but a small space. The only cost of

maintenance is fuse wire,

WRITE FOR NEW DESCRIPTIVE MATTER.

THE MOON MFG. CO.,
45-47-49 S. Canal St., CHICAGO.

SEVEN UNITS OF

VICTOR TURBINES,
Similar to en

pairs or 54-lncb wheels with our (intent draw rod n^

for operating the gate*, and each unit arranged for direct -

oection to electric generator, bare recently be-en Installed for

THE ST. LAWRENCE POWER CO., Massena, N. Y.

A

OUR NEW CATALOGUE DESCRIBES THIS STYLE AND MANY OTHERS. « E

MANUFACTURE

STEAM AND POWER PUMPING MACHINERY,

....INCLUDING....

Single Pumps, Duplex Pumps, Triple Expansion and Compound
Pumping Engines, Jet and Surface Condensers, Air

Compressors, Oil Mill Machinery and
Filter Presses.

IF INTERESTED, ADDRESS

The Stilwell-Bierce & Smith-Yaile Co.,

257 LEHMAN STREET, DAYTON, OHIO, U. S. A.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

\ASe Are Prepared to P""*J r-n Ish Best Quality

FINE MAONET
ANNUNCIATOR

JUMPER NAZI
ALSO

SWITCHBOARD
CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products in stock.

IMPROVED

WARREN
S ALTERNATOR
J SANDUSKY
¥ \ ... OHIO

NATIONAL CODE STANDARD

^ "0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET, R. I.

AUTOMATIC

CLOCK

SWITCHES.
: ake them 10 turn cm

turn off show window or d -

lle.ht*

Prices same for" on '"or "on*."'

IB Amp.. 26 Uoht>. Standard. 220

V. 0. P.. $4 50: T. P. $6.50.

25 Amp.. 60 Llohts. Standard. 220

V., 0. P., $5 00: T.P..S6.60

60 Imp.. 100 Lights. Standard. 220

V..D. P.. $6 00: T. P . S8 00.

76 Amp.. 150 tiqhls. Standard. 220

V .0. P . S8 00:T. P.. SI0 00.

Pcrlcctl) Rcllab e

Sent on 10 Oa)S' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.
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WANTED.
First-class, experienced mechanical draftsmen

wanted at once, some of them acquainted with
electrical work; those with shop experience
preferred. Apply bv letter to CHIEK DRAFTS-
MAN, P. O. Box 911, Pittsburg, Pa., stating
experience in full and giving references.

WANTED.
Alternator. Arc Dynamo and Arc Lamps.

One 60 cycle Alternator, 1,100 or 2,200 volts,

approximately 100 K. W. capacity. Also two
65 light Brush Arc Dynamos, 9 6 amperes;
75 Brush, T.-H. or Wood, 9.6 ampere, double
carbon Arc Lamps. Address

Lincoln Gas and Electric Co.. Lincoln. Neb.

WANTED.
Permanent position, by a practical telephone

engineer as manager, construction superintend-

ent or salesman. Experienced in the installation

and management of plants. Can take full charge
of a telephone system. Experienced in pole

setting, line, cable and switchboard work. Best
references. Address P. O. BOX 104, Spring
Mills, Pa.

WANTED.
A position as electrical engineer in a town of

from 2,000 to 4,000 inhabitants, and desire

charge of the runninsr, operation and all recon-
struction of plant. Letters of reference may be
had on application. Address "H. P." care
Western Electrician, 510 Marquette Bldg.,

Chicago.

WANTED.
Incandescent Lamp Salesman—one exper-

ienced and acquainted in Middle States

preferred. Address

" A. IM.,"
Care Western Electrician, 510 Marquette Bldg. Chicago.

FOR SALE OR LEASE
To .Responsible Parties.

Electric light.power and central heating plant
in thriving countv seat In central Illinois. New
brick building 40 x 160 ft., slate roof; 100ft.
brick s ack; 500 H. P. boiler capacity; Corliss
engines. City contractforpower(pumplngwater)
and light. Day power circuit. Business district
and part of residence district piped for hot
water heating. Good business started, customers
pleased.arid,heating income will soon pay entire
operating expenses. No gas. Manaeer and
principal owner has other business that will
take entire time. Address " C- H. L ," care
Western Electrician. 510 Marquette Building.
Chicago.

FOR SALE.
One—100 Horse power direct current belted

type 500 volt Moderate Speed Motor.
One—40 Horse power direct current belted

type 500 volt Moderate Speed Motor.
"Manufactured by the Westinghouse Electric
& Mfg. Co. These machines were used less than
ten months to operate a flouring Mill ; are in first

class condition and ready for immediate de-
livery. For further particulars, address,

The Lee-Warren Milling Co., Salina, Kansas.

FOR SALE.
Lot 110-volt new fan motors at bargain prices.

Old material purchased. WALSFTS SONS &
CO., 280 Washington St., Newark, N. J.

FOR SALE.
Second-hand insulated weatherproof copper

wire. NO 6, 14cents per pound; No . 10, 15
cents per pound.

G. MATHES' SONS COMPANY.

FOR SALE.
Two 150 K. W. Detroit 550-volt

multipolar generators, compound wound,

self-oiling bearings, slotted armatures, S500

each f. o. b. Chicago, subject to inspection

at our works.

Gregory Electric Co.,

54-62 S. Clinton St.,

CHICACO.

regory:
ELECTRIC co.

54-62 5.CLINT0N 3T. CHICAGO

1

it

Two ] 1 - ••

One 30-k. w. WenUnyhouv;
4-Vk. w.

Two 60-5c. w.
One 60-k. w. **

cycle.
. x,
c.w. "

1 "
-.. w. "

. 13 •

- Monthly Bargain 5ne't
In stock at oi>r wotks. All

apparatus tally guaranteed.

FOR SALE.
Electric Power Plant.
This plant was installed by the General

Electric Company th ough the Union Iron

Wo ks, San Francisco, and was operated but

a few months. The machinery is guaranteed

in first-class condition, as good as new.

Will name prices t. o. b. Townsend. Mon-

tana, or delivered.

One 3-phase alternating -current generator,

500 K. W., 60 cycle with 24 poles, type
A. P.; volts full load 2,400, A. M. P. 120,
revolutions 300, with rheostat.

One electric genera or or exciter, 12J
E. W. multiple direct current exciter,
lype M. P., class 4-12.5-12.75, volts 125,

with rheostat.

One marble generator switchboard panel.

30"x90"x2", coniainiDg one general field

rheostat, one exciter field rheostat, one
station transformer, one potential indi-

cator, one current indicator, one pilot

lamp, one ground detector with plug
and receptacle, three type L lightning
arresters, six feeder fuse blocks, one
double pole exciter switch, two single
pole switch brake 2,000 volt switches,
iron angle frame.

100,000 feet, more or less, No. 2 B. & S.

copper wire on reels.

One large lot of electrical fixtures and

fittings.

Two Pelton Water Wheels, 350 H. P. each.

The generator is direct connect? d with
two Pelton water wheels, 750 H. P. II

to be steam driven, will furnish new out-

board bearing, shaft and flexible coup-
ling under plans of General Electric
Company.

For full information and prices, apply to

CHAS. E. BILLIN & COMPANY.
1 646 Marquette Building, - - CHICAGO.

Pratt Institute
BROOKLYN, N. Y.

TWO YEAR COURSES IN

APPLIED ELECTRICITY
AND IN

STEAM & MACHINE DESIGN
Write for Catalogue and Particulars.

INVENTION!

Engineers of standing and acquaintance In
Europe wish to arrange for handling several
good inventions abroad. We want such as are
adapted for the organization of companies, etc.
Liberal propositions made.
ZERBE CO., Engineers, 11 Broadway, New York.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chicago.

"BUG-PROOF"

BELLS

WILL INTEREST YOU.

Sell n( Sight. Are Von

P'^lcd?

Made in all Slzcf from 2

In. up lo 14 in.

SPIES
ELECTRIC COMPANY,

87-89 W.VanBurcnSt.,

CHICAGO. ILL.

fim
M'CORMICK TURBINE.

On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work

.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem.
plating the improvement of powers, will find it to their interest to confei
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIREJTENT.S
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

Our students succeed because they use
I. C. S. textbooks.

Steam Engineering
A course in StPam EncineerinR enar
denlR lo p;tss examinations and Recur
positions, includes opei
motors. This is what i

t. stn-
.__ better

f dvnamos and
ims is wnai a student says:

SALARY DOUBLED
After having been a student in the Inter-

nal mn:il rorr.-spun.lenee Schools for some time,
I believe it my duty to write a few words set-

ting forth some of the
benefits 1 have derived
from my Course. When
1 enrolled in the station-
ary Engineers* Course, I
was employed as fireman
ina small electric street-
railway power station.
Since enrolling, 1 have se-
cured a first-class unlim-
ited engineers' license,
have been advanced to
the position of chief en-
gineer in charge of a 6,000
H. P. electne railway
power station, and have
had my salary more than
doubled.

F. H. Kimball,
Boston Terminal Co. Power Mouse,

Boston, Mass.
1, Steam, Electri-
ering; Shop and
Drawing; Arcni-
tal Work; Tele-

Ornamental

We teach hv mail. Me
cal. Civil and Mining
Foundry Practice; Mec
tecture; Plumbing; Si
phony; Telegraphy; i

Oesiini; Lettering: Book-keeping ; Stenotra pliv
1 ••aching; Kntfish I'.ranclies: Locomotive liu'n-
mng; Electrotherapeutics; German; Spanish;
rrench. When writing state subject in which
interested.

taught by mail.
ools, h

PALMER <& OLSON"

3. 7> 10 H. P.

It is generally conceded
that for compactness, dur-

ability, highest efficiency,

simplicity, noiselessness,

detailed mechanical and
electrical perfection and
graceful design our motors
and dynamos have no
equal.

Catalogue and price-lists on application.

PALMER.
m. OLSON

MANUFACTURERS.

210 Centre Street,

NEW YOUK.

The Standard Open Circuit Batteries
of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

EDISON
BATTERY FAN OUTFITS

...WITH...

EDISON LALANDE CELLS
Are tne only efficient battery fan outfltB on tho

market. Invaluable for the sick rooa.

Wrlto for Catalogue No. 4.

EDISON MFG. CO.,
FACTORY, ORANGE, NEW JERSEY, U.S.A.

New York Office: 186 Fifth Avenue
Chicago OfflCtf: L44 Wabash Avenue.
Foreign Department, 15 Cedar Street, New York.
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WANTED -- FOR OASM.
500,000 lbs. of Bare Copper Trolley Wire.

250,000 lbs. of Ordinary Bare Copper

Wire (Scrap).

250,000 lbs. of Insulated Copper Wire.

125,000 lbs. of Heavy Red Brass (Scrap).

125,000 lbs. of Heavy Yellow Brass

(Scrap).

125,000 lbs. of Light Sheet Brass.

5,000 lbs. of Platinum, at $i4.oo per

troy oz.

Any of the above bought in

large or small quantities.

We supply the electrical trade with our high-grade

Babbitt Hetal, Solder and Cotton Waste.

Give us a trial order and you will find we will

save you money.

CHICAGO'S LEADING METAL HOUSE. ESTABLISHED 1885.

SWARTS METAL REFINING COMPANY,
OFFICE AND WORKS,

20 * 22 N. DesPlaines Street,
REFERENCES: I

Dun's Agency,

/ Bradstreet's Agency. CHICAGO, ILL.

"Wcurtlx Having!

STEVENS'

MECHANICALCATECHISM
PRACTICAL KNOWLEDGE

FOB
Stationary and /larlne Engineers, Firemen, Electricians, notormen. Ice

Machine Men and Mechanics In General.

New and Original. All Modern Machinery fully described and explained. Technical
Points made Clear by Word and Drawing. Qusitlons and Answers

for Uvll Service Examinations, etc.

NEW BOOKS.
AUTHORITIES ON SUBJECTS MENTIONED.

The Pocket Electrical Dictionary. SM^i&S.6 Y^U'™:
dispensable to the electrician, student and professor. Over 11,000 words and about 15.000
definitions. By Edwin J. Houston, A. M., Ph.D. (Princeton). 1 volume, 32mo, cloth, $3.50;
leather, $3.00.

Profusely Illustrated. A hand-book for busv peonli
Houston, A. M.. Ph. D., and Arthur E. Ktnndly,

eiy
Edwin J.

50.

r?

SUBJECTS TREATED:
WATER. STEAM, COMBUSTION. SMOKE PREVENTION. BOILERS. BOILER
CONSTRUCTION. TESTING AND MANAGEMENT. SAFETY VALVES. IN-

JECTORS. TUMI'S AND GOVERNORS. STEAM GAUGES. LUBRICATORS.
ENGINES, COMMON SLIDE VALVE. TANDEM COMPOUND. CROSS COM-
POUND RECEIVER ENGINES. HOT AIR AND COMPRESSED AIR EN-
GINES. TRACTION ENGINES. ELECTRIC ENGINES. AUTOMATIC AND
CORLISS ENGINES, CONDENSERS. JET AND SURFACE. ECCENTRIC.
BALANCED SLIDE VALVE. LINK MOTION. HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION. ABSORPTION AND COMPRESSION METH-
ODS, BRINE AND DIRECT EXPANSION SYSTEMS. PUMPS, VALVES.
TESTS, TABLES. AMMONIA, AMMONIA FITTINGS. LIQUID AIR. MACHINE
SHOP PRACTICE. STANDARD NUMBERS AND RULES, PULLEY SPEED
'CALCULATION. SQUARE ROOT. LEVERAGE. ELECTRICITY. DYNAMOS.
ACCUMULATOR. RHEOSTAT. TRANSFORMER. VARIETIES OF DYNAMOS.
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM. MANAGE-
MENT AND CARE OF ELECTRIC PLANT. REPAIRS. ELECTRICAL MEAS-
UREMENTS. MOTORS STATIONARY, TROLLEY AND THIRD RAIL SYS-
TEMS. CONTROLLER. ELECTRIC LOCOMOTIVE. ELECTRIC HEATING
AND COOKING. HOUSE WIRING. DIFFERENTIAL GEAR. FRICTION-
CLUTCH, COMPOUND CYLINDERS. REVERSING GEAR. THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.

336 Pages. 240 Illustrations.

'l^l^iEI, $I.OO. Sent anywhere prepaid on receipt of price.

Electrician Publishing Company,
510 Marquette Bldg., Chicago.

Electricity Made Easy.
Sc. D. 1 volume, 12mo, cloth, $1

DynamO-EleCtriC Machinery. s&tb'e™i"tio\ifYevfid^nd enlarged".
A
FiofUtiy

illustrated with new engravings. 19 folding plates. 2 volumes. Svo. cloth, pilt. $6.00.
The rapid advance of electrical science made*it absolutely necessary 10 revise the last edition,

and this is now a new work. It Is indispensable to the electrical expert, professor and student
of electrotechnics. Students and professors highly appreciate the publication of this extensive
work in two volumes.

Polyphase Electric Currents and Alternate Current Motors.
By SUvanus P. Thompson, D. Sc., B. A., F. R. S. 1 volume, 8vo. cloth, pilt, S3. 50.

The most important work on the subject. A companion book to "Dynamo-Electric Ma-
chinery." One of the text-books In schools of technology and colleges. Beautifully Illustrated
with fine engravings. Folding plates. Invaluable to the expert electrician.

A 1/-r/>U..-. H/T-.J,-. U^f-u By Edirin J. Houston, Ph. D.. and A. E. Klmadbt. Sc. P.
/\lgeDra IViaae nasy. This Utile work Is of special value to readers of Prof.
Thompson's Dynamo-Electric Machinery and Polyphase Electric Currents, as the work has been
written to explain in a clear and simple manner the equations contained in those works. 1 vol-
ume, 16mo, cloth, 75 cents. »

The Interpretation of Mathematical Formulae. R.^S/i5St
nelly, Sc. d. 1 volume, ismo.. cloth. $1 2*.

A most valuable aid to students and electrical workers.

AD f .f "Pt t»/-+*.;^-;f,r Now approaching Its 65th thousand. Bv William H. MOVu Ul JUeCiriCIiy. croft, l volume, 12mo. cloth. 50 cents. Fully illustrated.
This excellent primary book has taken the Hist place in elementary It hai

received the endorsement of Thomas a. Edison. It Is for every person desiring a knowi-
electricity, and is written In simple style so that a child can understand the work. It Is what iu
title indicates, the first flight of steps in electrlcltv.

Scholars' A B C of Electricity. SEJSSES&RKS8* '

™lum *- ltm°-

The author of this work baa designed. It tor the usoof teachers and scholars, a large num-
ber of simple experiments ba wltn notes relative to the work. I: Is the primary
book for school use.

TL. "Y" T? -»*».. or Photography of the Invisible and Its Value InSurgerv. By William J.
1 lie ./V Ivdy, Morton, u, l». Written in collaboration w lib Bdfi* IF. Hammer, \ volume,

lJm<\ cloth and silver. 75 c. nts; paper, 50 c.

The work explains In clear and simple style how these extraordinary
Ihrougb solids. Full description is given of the apparatus used, and the lev
t rated with half-tone illustrations giving facsimile copies of the pictures taken from tho nega-
llves Of the author. The subjects are varied.

The A B C of the X Ray. 2»
ydffi,

,^{L"
Kte,Kn^ ' "*"* *""

Brsi primary work on tho iplo, Tho author of "A B
Electricity" showed clearly in that work his ability to explain a technical subject foi
who know nothing scientific terms. tie has written tot* work about the X Ray In bis

circulation of this useful book is assured. The text of the
author Is beautifully embellished with tine engravings, and nothing Is omitted that will give the
publlo a clear knowledge of this remarkable discovery ofProf. ROntgen. The public would do
well to secure both these Important

Sent Prepaid 011 licoe.pt of Price.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO.
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FUSES
Some
Cheaper

F
U
S
E
S

OPEX FOR REPAIRS.

RENEWABLE
as well as

INDESTRUCTIBLE.

None

Better

F
U
s
E
S

STERLING ELECTRIC CO,
OFFICES AND FACTORY: LAFAYETTE. INDIANA.

BRANCH: 1260 MONADNOCK. CHICAGO, IL<

.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with
Pennies or Washers on a string.

H^ve you investigated Measured Service?
All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St., CLEVELAND, 0.

All the Year 'Round
it is possible to enjoy the
benefits of a

TELEPHONE
at a cost of

3 Cents a Day and
up

according to one's needs. A minimum price for

an ideal service, enabling one to reach over
ribers in ( liicago and vicinity.

CHICAGO TELEPHONE COMPANY, '03W"b,B«S,

USJV«»

INSIDE

OUTSIDE,
LONC DISTANCE,

LOCAL or

INTERCOMMUNICATING.

No. 3.

Intercommunicating Central
Energy Wall 'Phone.

CENTRAL
ENERGY
SYSTEMS

FOR ALL PURPOSES.

Send for Catalogue and
Prices.

No.9B.
Fire, Police and Burglar Alarm.YUROA

SIGNALPHONE MFG. CO.,
MILWAUKEE, WIS., U. S. A.

NATIONAL APPARATUS
Metallic Circuit Multiple

Switchboards.
Positive Doable Supervisory Signals. Central Energy.

Simple and mechanically Perfect.
All Circuits Perfectly Balanced Electrically.

Cost of Operation and Maintenance Reduced to a
Minimum.

The Method of Operating that we have adopted has been
determined npon, by long years of experience and

practical operation by the very best telephone
engineers, to be unexcelled.

AortcJ KJ& Your Specifications.

National Telephone Equipment Co.,
330-332 Lafayette Avenue, Detroit, Mich.



Anpriisf 3, tqoi WESTERN FJ-F-rTRTCIAN

Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper

ation meets the most ex-

acting demands of

modern
switchboard practice.

TELEPHONES and

SWITCHBOARDS

Union Switchboard Go.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
CHICAGO. U. S. A.

No. 35.

CEN
TritphI?e

E
.

RCY
36-50 W. Jackson Boulevard,

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOGUE.

Success
Comes only to those telephone exchanges wtalcn use the
BEST material. If you use our goods success Is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for oar
capacity. Rapid deliveries our rule and each order
tilled with care. Large stocks always on band.
Telephones, every style and grade. Long and short

backboards. Elegant 'finish and design. Prices that

will suit. Hard rubber receivers. Oak or walnut wood-
work. New ideas in magneto bells. Each Instrument
guaranteed.

All kinds of telephone supplies. New parts for old

telephones. Double-pole receivers.
Electricians' tools. Lightning arresters, carbon and

fuse. Extension bells—standard aud bridging. Circuit-

closers. Transmitters of various styles. Repeating
colls, induction colls, construction material of all kinds.

No. 1 . Desk Telephone.

WRITE FOR CATALOKDE.

Central Telephone & Electric Co.

909 MARKET STREET, ST. LOUIS. MO.

BE UP» TO DATE
And install In your town or city an

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
F3 o o U. *r» ry ,

O hie* so*
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ESTABLISHED 1600.

notice !

The old original

D. A. KUSEL

TELEPHONE AND

ELECTRIC

MFG. COMPANY,

1119 Fine St.,

ST. LOUIS, MO.

The oldest and
most reliable
manufafturer of
telephones and
switchboards in
the west. Write
for catalogue
and price list

D. A. KUSEL,

Proprietor.

HIGH-GRADE

SERIES 'PHONE.
One of the strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut. 4 bar,fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
Tubber receiver, long level- automatic
switch, long distance* solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEXD FOB CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
23.00 per year, in advance.

Electrician Publishing Co.,

Suite 5!0 Marquette Bidg,, - CHICAGO

CHICAGO FUSE WIRE & MFG. CO.

Fusf Wirr. FnncLinkN,
Telephone Fn»e«,
Fa*e Illockt).

Exhibit, Sec. "8," Electricity Bidg., Buffalo.

CHICAGO FUSE WIRE A. MFC. CO.,
359 DCORSORN BTRCET CHICAGO.
853 QROADWAY, NEW YORK.

i$ AREYOU L0OK1NGFDRTROUBLE?

I TELEPHONETROIBLES
ASDTJOW TO FIHD 7

-IV—
BOTH MAGNETO AND COMMON BATTERY

SYSTEMS.

Slh Edition Just Out. Price, 2.5c.

Electrician Publishing Co.,

iio Hsmjaette Building,

CHICAGO.

KOKOMO TELEPHONES
\A/ill Satisfy YOU.

NOTHING IN FRONT OF THEM.

Write iim for particulars.

KOKOMO TELEPHONES ELECTRIC MFG. CO.,

S& KOKOMO, IND.

TELEPHONE AND

CONST. SUPPLY CO..
CHICACO.

NEW CATALOCUE FREE.

CHICAGO
TELEPHONE
SUPPLY 00.=—CHICAGO, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

THE BEST ANSWER TO A QUESTION
On Wiring, can be found in the New Book,

"WIRING TABLES,"
"How They are Made and How to Use Them."

BY THOS. C. CRIER.
"Whenever yon are asked a question on Wiring, refer the

questioner to this book, and he trill And what he desires.

THE BOOK CONTAINS: The Law of Resistance, Electromotive Force and Current
Fully Explained. How to Calculate the Size of Wires. The Different Methods of Wiring, with
Diagrams. How to Apply the simple Formula, in Calculating the Size of Wires Under all Condi-
tions. Diagrams for Wiring 3 Point, 4 Point. Head Light and Heat Regulating Switches.

27 TABLES ON WIRING AND VALUABLE DATA.
Ohm's law is described in snch plain and simple language

that one cannot fail to clearly understand it.

Bound in Cloth, 80 Pages, Size 5x7i In. t , Sent, prepaid, on receipt of price, $1.00.

ELECTRICIAN PUBLISHING CO..
510 Marquette

Bniliiinq CHICAGO.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at

two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America

is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any

other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA

719-721 Thirteenth Street N. W„ WASHINGTON, D. C.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

The Largest and oldest Manufacturers of Bhu-
stats in the World-

THETELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price gl.OO.

The only complete and practical work
of its kind on the market.

PUBLISHED BY

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chlcaga

ELECTRICAL ENGINEER-
ING TAUCHT BY MAIL.

Write for our free Illustrated boolc

"Can I Become an Electrical Engineer?"

"We teach Electrical Enginee-ine, Eleo-
tric Lighting, Electric Railway a. Median,
ical Engineering, Mechanic*' Drawing,
etc., at your home, by mail. Initltut*
indorsed by Thos. A. Edison.

Electrical Engineer Institute,

Dept. K. 240-242 W. 23d St., New York.

"*£ "MANROSS"
HAIR SPRINGS

FOR ELECTRIC
IWDICAT1KG AND RECORDING
GAUGES STEAM GAUGES, ETC.

Largest Manufacturers of

Hair Springs in the United States.

Non-Magnetic Hair Springs of Phos-
phor Bronze and other non-magnetic
metals. Hair springs of any de-
scription manufactured to order.

Ft N. MANROSSp Forestville, Conn.

Mackinac Island
AND RETURN—7 days trip— $OC
Meals and berth included. £m sj
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
$ I3.AND RETURN—4 days trip

Meals and berth included

Leave Chicago Tues., Wed.. Fri- and Sat., at 8 p

MUSKEGON OR GRAND HAVLN $
AND RETURN
Berth included.

5.

GOODRICH

STEAMERS

Leave Chicago 7:45
P. M. daily.

Finest
Service on
the Lakes.
For complete infor-
mation address

R. C. DAVIS, C. P. V. Fool Michigan .Ave., Chicago, III.

OR C, R. I. & P. OR C..B. * Q. RY'S.

A Direct Reading Ohmmeter.

Ohmmeters,
Ammeters,

"Voltmeters.
Special Electrical Machinery.

F. B. S/UiiK <& BBO.,
Successor*) to American Kloctrlc Specialty Co.,

1»8 Liberty *«., New York City.

New York Aizentii 'Wirt Rlectrlo Co. Rbeo-
tatB and Bmshei.
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INTERCOMMUNICATING PHONES.
FOR FACTORIES, STORES. WAREHOUSES, ETC.

GET THE BEST THE SIMPLEX.
The SIMPLEX SYSTEM possesses all the good

features of the best telephones of this kind on the

market, but is cheaper in price. Communication may be

had between any two 'phones and any pair of 'phones

may hold converse AT THE SAME TIME without

interference.

NO CENTRAL EXCHANGE REQUIRED.

Neit in design, elegant in appearance. Occupy

wall space of only q'i by 12 inches. Capacities : from

5 to 30 stations.

Used by hundreds of leading firms. Write for list

of users and further particulars.

-Simplex Interior Telephone Co.,

The Pioneer Manufacturers of Interior Telephones,

431 Main St., CINCINNATI, OHIO.

SLOT MACHINES FOR

TELEPHONE PAY STATIONS.

Years of efficient service have proven

the reliability of our apparatus.

thbre; are others,
but 3vopcis as good.
Our Machines are strictly automatic, because when

the coin is deposited the machine does the rest.

THERE IS NO CRANK TO TURN,
LEVER TO PULL,

NOR BUTTON TO PUSH.

A service equal to that furnished by Bell companies,

and nothing less will satisfy tie public. Catalogue

for the asking.

SATISFACTION GUARANTEED.

MASON TELEPHONE PAY STATION CO.,

LUDINCTON, MICH.

AMERICAN"SB"
ARE THE' BEST. Send for descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
cst'B toss. 17' S. Clinton St., Chicago, 111,

The Worcester Polytechnic Institute,

WORCESTER, MASS.,

T. C. MES1)E\"HAI.L, Ph.D.. LIj.D., Presi-
dent. Courses of study in Mechanical, Civil

and Electrical Engineering, Chemistry and
GeneralSclencc. New and extensive laborato-

ries in Engineering, Electricity, Physics, and
General and Industrial Cliemisiry Special facil-

ities in Hydraulics. 200-page catalogue, show-

ing appointments secured by graduates, maitid
free. Address .1. K. MARSHALL, Registrar.

WE BUY OLD BELTS
OR SCRAPS, ANY SIZE OR

CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFQ. CORP.
27 W. MONROE ST.. CHICAGO.

Eureka Depolarizing

Solution for battery cells.

WRITE US ABOUT IT.

8PAHR & SWINGLE.
MILLERSBURC, OHIO.

The Electrician Publishing Co., 510 Marquette Bldg.,

Chicago. Headquarters for all latest Electrical Books.

Write for Catalogue.

RINGER MAGNETS
-**««£(£

Ringer ™ Bridge Bell Magnets,

complete, including cores. Made
to any specifications and

to fit anv ringer
frames.

WRITE FOR PRICES AND CIRCULARS.

VARLEY DUPLEX MAGNET CO,

FISHER BLDC, CHICACO. PHILLIPSDALE, R. I.><
PRACTICAL FEATURES

OF TELEPHONE WORK.
By A. E. DOBBS.

Cloth, 7 by 5 I 4 Inches. Illustrated. 134 pages. Appendix. 75 Cents. 4

THIS work is designed as a simple, plain-speaking handbook for the prac-

tical telephone man. Its author, Mr. Dobbs, has been eminently fitted

by fourteen years' experience in telephony to deal with the subject in a thor-

oughly competent manner. This he has done, and the result is a mine of in-

formation, clearly and concisely presented, and invaluable to the manager,

operator and lineman alike. The appendix contains reliable data regarding

wires, resistance, inductive capacity, etc.

This or any other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

ELECTRICIAN PUBLISHING CO.,
BIO MARQUETTE BUILDINC, CHICACO.

THE TELEPHONE HAND-BOOK
NEW AND REVISED EDITION, WITH A NEW CHAPTER ON "RECENT PROGRESS,

BY HERBERT LAWS WEBB.
BRINGING THE BOOK UP TO DATE.

Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers London Author of "A Practical Guide to th,

• J Wires and Cables." Joint Author of "Electricity in Daily Life.

•rice $I.OO.
Testing of Insulated

160 F»agt-s, 133 Illustrations, Cloth, Hand-Book
Extract from Preface.-" This little book has no pretension tobe considered a complete treatise on telephony as It exists in America. The'time for such a work is n Bat It Is

felt that there U a demand for a practical book on telephone working and management. and the TELEPHONIC HAN D-BOOK is an attempt at meet up
^at demand. \\ lth he cn

chapter* dealing with certain forms of transmitters and receivers used In Europe, which tve given for the Information of those who may wish tojMUin in he manufacture of telephones, lb

book Is based entirely on standard American practice; and most of the materia l, apparatus and methods described aro peculiar to or have originate! in tnia country.

No pains have been spared to make it the best book of Its kind. It Is right up to date, intensely practical and so plain and clear In [telanguami th»i»^n««n
|

u;*;"^*^
l
^*n, '

everything regarding telephone work and management. It conforms in size and stylo to our other Hand-Books which have been so favorably received by the ei

CONTBNTS-
DHAPTER

12,

The Invention of the Telephone.
Sounu "Waves. Articulate Speech.
Electric Telephony. The Bell Tele-

phone.
The Microphone.
Current Inducilon. Electromagnetic

Induction.
The Inducilon Coll: Its Use In the

Telephone Transmitter,
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magni'l Telephone*.
The Gower, Ader and LVArsonval Re-

ceivers, Mercadler's Bl-Telephone.
The Siemens, Kotyni, Neuiunyer and

CHAPTER 13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

26.

26.

27.

Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttrlss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmit-

ters.

Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Bat-

teries.

Magneto Bell.
Automatic Switches.
Telephone Line Construction.BLU tcber Receivers

Published and ror »« by ELECTRICIAN PUBLISHING CO., 5IO Marquette Building, Chicago

CHArTEK CS. Metallic Circuit.
adernoond Wires,

30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instru-

ments.
33. Inspection anil Maintenance.
S4. The Condenser; Its phony.
SR. Electromagnetic ItetaMation.

Exchange Working.
.TT. Small E:
ss. Party Lines: 1'he nrMslng Belt.

Telephony.
40. Duplex Telephony.
41. Bimnltaneous and Teleph-

one.
42. Recent rrogress Appendix.
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Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH SPEED ENGINES. HICHE8T EFFICIENCY,

BEST CONSTRUCTION.

IAI.L. ENGINE CO.,

CHICAGO OFFICE:
1526 Monadnock Building. ERIE, PENNSYLVANIA.

JEFFREY ?u
h
c

a
ket DREDGES

FOR CATALOGUE,

THE JEFFREY MFG.CO.I
COLUMBUS, OHIO.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

CASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-pa^e
Catalogue (mailed free to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

HALF RATES

TO

Wisconsin and Michigan Resorts.

August Is', to 10th, the Chicago. Mil-

waukee & St. Paul Railway will sell excur-
sion tickets from Chicago to the Sum-
mer resorts of Wisconsin and MichigaD
at rate of one fare (Minimum rate

$4.00) for round trip, limit October 31st.

The list of resorts includes Milwaukee.
Waukesha. Palmyra. Madison. Kilbourn.

Elkhart Lake. Pewaukee. Lakeside. Hartland.

Nashotah. Oconomowoc. Sparta. Marquette.

Houghton. Ontonagon. Sault Ste. Marie, St.

lgnace. Minocqua and Star Lake.

Through sleeping cars to Marquette,
Calumet, Minoc'iua, and Star Lake and
frequent (rains with parlor cars to

nearby resorts.

Full information at Ticket Office, 95
Adams St., or at Union Passenger Sta-
tion, Canal, Madison and Adams Sts.

it TELEPHONE

TROUBLES

PALMER BROS.,
MIANUS, CONN.

Stationary and Marine Casoline
Engines and Launches.

SEND FOR CATALOG.

HOW TO FIND THEM,"
BjW. H. HIDE and J A V-.V AN VAN

FORMERLY

HASKINS TELEPHONE TROUBLES.

m«t*;ri pertaining to telephone trout,:

Sent Pos'paid for 25c.

page*
Many dugrai

n&gf:T* and ei

win find tbfe book a great b ting t*:l>

a trouble* an<] 1 for.

ELECTRICIAN PUBLISHING CO.,

610 Harquttte Bldg.. Chlctgo.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Western Line, ar-

rives San Francisco 5. 1 5 afternoon of

third day and Los Angeles 7.45 next
morning. No change of cars; all meals

in Dining Cars. Buffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted

excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago ik

North-Western Railway,

r. . KswYoHi
liadelphU

.

. • - Buffalo

Vine SI . - Cincinnati
Pltl ITS

I •

17 C*rnpoft-Mart1us, Detroit
» Klng£H.l8Mt,T0rflat4iOnt>

DIXON'S BELT DRESSING
AND LEATHER PRESERVATIVE

Is guaranteed to prevent slipping and preserve the leather.

It will pay you to send for circulars and testimonials.

JOSEPH DIXON CRUCIBJLYE CO., JEBSET CITY'. X. .1.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet 13 stating your Head, and
Power required.

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

AN ELECTRIC SPRING.
The astonishing celerity of the

cures effected by Pluto Water at

French Lick Springs have earned
for it the title of the "Electric
Spring." Disorders of the blood
disappear as if by magic.

French Lick Springs are situa-

ted in the highlands of Orange
County, Indiana, on the Monon
Route. Well appointed hotels
with every convenience, under
new management. Two trains

daily from Dearborn station.
Write for booklet. Frank J. Reed,
G. P. A., Chicago.

When Traveling Northwest
See that your ticket reads via

WISCONSIN
CENTRA!-
F*A.II_\A/A"V

For St. Paul, Minneapolis, Ashland and
Duluth.Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE. - - WIS.

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

93.00 per year

;

01.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Sinlr BID IM.,r,n.i'll.- Rl'lu 0HIRAG0

1

JUST PUBLISHED.

DYNAMOS
A piactical explanation of the Designing,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYINAIWOS,
BY F=. S. HUNTING,

Chief Engineer Fort Wayne Electric Cor-
poration.

20 F ages. Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE:, 2S CENTS,

ELECTRICIAN PUBLISHING COMPANY,
Suite SIO Marquette Bldg:.. Chica&ro.

AXJL. EMPLOYES
In the operating department of the "Alton Road " are
required to pass mental and physical examinations
calculated to secure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy arc re-

warded by the merit system, the result being that one
of the safest railways In the world Is

"THE ONLY -WAY"

l'A-VIISN(Jir.H ANIENT,

REG.TRAOE MARKS

.//w:j4lit/>,jQ'uiiil

The Phosphor Bronze SMELTiNciCo.liMiTED,

2200 Washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS.CASTINGSrWlRE,RODS, SHEETS, etc.— DELTA METAL—
CASTINGS, STAMPINGS and F0RGINGS
ORIGINAL and SoleMakers in the U.S.
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CEDAR POLES
LINDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREGON AND SPOKANE. WASH.
WHOLESALE PRODUCERS

50- FOOT TO 80- FOOT POLES OUR -SPECIALTY.

POLES.
WHITE CEDAR.

IDAHO CEDAR HP tO 80 ft.
)

Chemical Building,
\

~ PINE AND FIR.

BERTHOLD CROSS
& JENNINGS, ARMS.
ST. LOUIS.

) LONC LEAF

xWIiliircmFlMF
ALL SIZES FOR ALL PURPOSES.ORTER-MORSI

PKIXC1PAI. OFFICES, SAGINAW, HIGH.

IPaWUajtvo^ (mAvtjoJ&u $Mf^wv\$v &mtm 6«C

CEDAR POLES PILING AND STREET Ra Ra T,ESi

— Ozan Lumber Co.. - St. Louis.

Indianapolis Arm, Bracket ft Pin-Co.
Successors to J- - maceri,

Arms, Brackets, Locust and Oak Pins,

Tent Stakes, ROPE lock Blocks.

Office: 126 S. Marldltn St., Indlinapollt, Ind.

factory: JAMESTOWN, INO.

1 THE TENNESSEE LUMBER CO.

1
Is headquarters for red cedar and chestnut tele-

I phone poles, fence posts, barn poles, railway
I
and highway piling, locust Insulator pins, and

I all kinds of hardwoods.

Main Office, Lewlsburg, Term., Branch Office,

Kellerion, la., Oak Mills, Montlcetlo, Ark.

TIES.
JUST AT PRESENT WE HAVE A SURPLUS OF MICHIGAN WHITE CEDAR

6 AND 7 IN. TOP B/^l CG SPECIAL
25 AND 30 FT. r V/L.C9 TROLLEY

OF COURSE THIS DOES NOT INCLUDE ALL OUR STOCK, BUT WE
CAN MAKE ESPECIALLY LOW PRICES ON THESE. WRITE US.

MALTBY LUMBER CO., BAY CITY, MICHIGAN.

Patents
Fifteen years of continual practice before

theU. S. Patent Office (jives me the ability

to render inventors valuable service in pro-
curing their patents. 1 am an electrloal and
mechanical expert, thoroughly conversant
with U. B. and foreign patent laws.

Patent Litigation. Opinions.
F. W. BARNACLO,

809-811 Equitable Building, BALTIMORE, MO.

Washington Office, 602 F Street, ft. w.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

Ask your dealorfjr these eooda which are Illustrated IntheCOFfN B n OK or Hardware
spec.,,,...

SM |TH g HEMENWAY CO., VW?l
r,"» 296 r«Ic.n.

POLES W. C. STERLIN6 & SON,
MONRO!, MICH.

Eler.n Pole T.rdi In Mlchlgan.
Wuoles.le Producer! f,r » 7ee.f1

TIES.

fiMI:;.!-.Ih I
-'.j

COMBINATION OF

Stow Flexible Shaft

MULTI-SPEED MOTOR.
Practically dust and water proof. For Ports-M*

Drilline, Tapping. Reaming, Emery Grinding, etc
Write for Catalogue and Prices.

STOW MFG. CO., Binghamton, I. T.
Gen'l European Agents, Sellg, Sotineathai * C*»..

86 Queen Victoria Street, London, England

ELECTRICITY MADE SIMPLE.
233 Pages.
108 Illustrations.

Cloth il.OO.
Paper .60.By CLARK CARYL HASKINS.

A BOOK DEVOID OF TECHNICALITIES -SIMPLE, PLAIN AND UNDERSTANDABLE.

There are many elementary books about electricity upon the market, but

this is the first one presenting the matter In such shape that the layman

may underr'and It, and, at the 6ame time, not written In a childish manner.

This little work is not Intended for theinstruc-
tlon of experts, nor as a guide for professors.
The author has endeavored to bring the matter
down to the level of those whose opportunities
for gaining Information on the branches treated
have been limited.
Four chapters are devoted to Static Electricity;

three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
Electro-Magnetism; one each to Atmospheric

Electricity: Lightning Rods; Electro-ChemUtry'
Applied Electro-Magnetism; Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity, other than Chemical.
The large number of examples that are given

to illustrate the practical application of element-
ary principles is gaining for it a reputation as a
text book for schools and colleges.

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.

FOR STUDY OR REFERENCE.

ELECTRICIAN PUBLISHING CO., 510 marquette bldg, CHICAGO.

New Dynamo Tenders' Hand=Book.
By F. B. BADT.

2m Page?, 140 Illustrations. Flexible Cloth Binding. Size of Type Page

5 1-2x3 Inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the

old one, with all the information, instructions and rules which are required by

practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners

and operators of all kinds of Electric Plants. It is the only book of the kind

published in the English language. 9,000 copies of the old Dynamo Tenders'

Hand-Book told, and over 10,000 of the new.

Electrician Publishing Co.,
510 Marquette Building, CHICAOO.

ANDERSON& SONS,
16 Macomb St., Detroit. Mich.

Digging Sets, Arm Braces, Guy Rod*.

Pole Slept, Etc., Etc.

Tools and Iron Work for

TELEPHONE AND RAILWAY CONSTRUCTION.

m£Z,

LINE BUILDERS' TOOLS.
I

Our Tool Rook tells about them.
It is of Interest to alt linemen. Get a

copy now, FREE.

Headquarters for Linemen's Tools.

MATHIAS KLEIN & SON,

REO CEDAR PILINC, POLES AND
POSTS, all lengths. J. P. MEREDITH
CEDAR CO., Memphis, Tenn.

C. J. HUEBEL & CO.,

MENOMINEE, MICH.

Our Stock of

POLES
Is Complete.

Main Yard at Menominee.
BRANCH YARDS AT

Wausaukee and Packard, Wla.
Nathan and Bagley, Mich

J A/lnf CEDAR CO.. MAiOC Bound Volumes
vvUul clnonvws

1 UIC3
Large Stock Conittntlyon Hand.

Western Electrician
AND 8U »I_Y CO.COOLIDOE FUE

wiiiti: t'KDAR
and PACIFIC COAST .

OFFICE, 826 Guaranty Bldjf., MINNEAPOLIS, MINN

PFI1AR Pill F.S
J0HM H.FOWLER

ULL/AIX I l/LLU 1705-7 FlSHC/? BLOfr.. CHICAGO

rOB SALE.

From Vol. 1 to Date.
ADDBBSa

ELECTRICIAN PUBLISHING CO.,

510 M»r«ui'tt» Building, CHICAOO
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Westinghouse
AMMETERS AND VOLTMETERS

For Alternating or Direct Current Circuits,

Round pattern designed

especially for switchboard

and station use.

Neat in appearance, com=

pact in form, substantially

constructed, reliable in

operation.

Westinghouse Electric
& Mfg. Co., Pittsburg, Pa.

All Principal Cities in U, S. and Canada.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.
iron-Conductors and Insulators; Electro-Motive Force

CHAPTER I: Electricity; Positive, and Negative; Conductors,
_.ectro-Motive Force; Volts; Resistance; ohms; Current; Am-

peres.—CHAPTER II : Dynamos; Magnets; Field Colls; Electro Magnets; Permanent Magnets.—
CHAPTER in.: Armatures, Construction of, Different Kinds of: Commutators. How Made and Con-

nected ; Heating of Armatures ; Eddy Currents.—CHAPTER IV: Tile Current: How Produced;
Induction; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-

rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System —
•jHAPTERV: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; lesting;

Candle Power; Operated in Series; Automatic Cut-Out; In Multiple Arcor Parallel; Multiple Series;

Multiple Series Cut-Out; Three Wire Systein.-CHAPTER VI: The Arc Light; How Formed;
Causes ol Unsteadiness; Remedy; Effect ol Shades or (llohes; Shape of Carbons l'nder Different

Conditions of Burning; Arc Lamps; Regulating and Cut-out Mechanism: Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—CHAPTER MI: Commutators
»nd Brushes; The Brush Commutators: Brushes; Different Styles of Brushes; Double Brushes;

Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes: Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;

Hand Regulation; By Position of Brushes; Resistance Box: Resistance Colls.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTERX: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-

cuits through Dynamo. Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;

Dial Controller; Circuits ana Connections ol No. s Brush Dynamo; Circuits of Compound Wound
Constant Potential Finish Dynamo.—CHAITER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo: Action of Regulator: Howell Pressure Indicator; Dia-
gram of Circuits: Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation: Dynamo; Armature: Diagram of Circuits: The Regulator and Motor;
Action of ReeuIator.-CHAFrER XIII: Schuyler System of Automatic: Current Regulation;
Dynamo: Armature, Commutator and Brushes; Diagram of Circuits In Armature and Field; l.'egu-

Ircultsin Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Annatu I Itator and finishes; Controlling Magnet; Wall controller;

Diagram of <Hreults; Air Blast—CHAPTER XV: Waterhou.se System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush; Resistance Colls and Regulator. CHAPTEKXVI:
Ampere SI fcale Solenoid Meters.—CHAPTER XVII: Voltmeters: Pressure
ind Potential Ii ill: Testing; Galvanometers: Astatic Needle; Differ-

ential Apparatus -CHAPTER XIX; Wheatskme Bridge or Electrical Balm ; Diagram ol Clr-

:ultsand Met). Round Form; Square Form.—CHAPTER XX:
ng Instrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER

;ether; In Serl Series, Shunt and Compound Wound Ma-
chines—CHAPTKRXXlf: Switches and Switchboards: Loop Switch; Plug and socket; Change
Overplus r

. in
i
Electric Motoi ;

General Principles the
SameasiTi Dyrjar.',',-.; T>[^.-.; shoot arei :- Suitable for all General Purposes; J'.ceuia

don of Shunt Motors; Of Series Motors: Counter E. M. 1 .; Direction of Rotation arid Direction of

Current; Starting Motors; Diagram of Connection.

PART II CONTENTS.—CHAPTER I: Alternate Current Dynamos; Principles of the

Field; Field Current Armature: Winding; Connections; Lamination; Different Types of Alterna-

tors; Regulation; Leading Systems; The Brush Generators; Magnets; Armature; Principles of In-

duction.-! 11APTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.- CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction: Regulation.-cHAPTEH I V: Induction Coils; Converters; Trans
formers- Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Colls; Ef
feet of Induction; Transformers.-CHAPTER V: Transformers Continued ; Induction Colls; Con
verters; Transforming t'p and Down; Design of TransfurilATS; The Static Charge; Protection

Against; Grounding the Secondary; other Devices; The Foil Protector; Different Types of Trans
formers.- CHAPTER VI: Transformers. Concluded; Fuses; Regulation; Winding of Transformers;
Connecting to circuit; Regulation; Safety Fuses—CHAPTER VII: Parallel System; Series Arc
Light System; Diagram of circuits; Parallel System; Primary circuit; Secondary circuit; Placing

of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force;

Hysteresis: Magnetic Penetration; The Circuit ol Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.-CHAPTER IX: Arc Lamps; In Series; The Wostlnghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the .Mechanism: Flat Carbons.- CHAPTERX;
Arc Lamps, in Multiple: siattcrv Differential Lamp; Mechanism of Lamp; Its Operation.—CHAP.
TERXI- Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ n those used with Continuous Currents; Ammeters; Voltmeters; Description of Several

Forms of Instruments.- CHAPTER XII: Measuring Instruments, Continued: Hot Wire Iustru

incuts The Cardew Voltmeter: Details of the Instrument; Low Potential Voltmeter.-CHAPTER
XIII- Voltmeters: Double Coll Voltmeter; Two Types- CHAPTER XIV: Spring Meters; Curled

Spring Meter- CHAPTER XV: Twisted Strip Instruments: Diagram of Connections and Opera
lioool Instrument.—CHAPTKRXVI: Recording Meters; Stanley Meter; Construction and Prln

ciplesof Operation; Diagrams of Parts; Slatterv Induction Meter; Description of 1'arts and Prln-

chiles of Operation; Watt Meter; Thomson Meter. -CHAPTER XVII: Generators- In Parallel:

Difficulties in Operating: Alternate Current Generators In Parallel; Arrangements ol circuits and
Machines for Operating In Parallel; Diagram of Common Arrangement of Machines and circuits.—

CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas and Examples; Power and HeM
lug Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO.
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FORT WAYNE ELECTRIC WORKS,
(INCORPORATED)

"Wood" Systems for Light and Power.

ARC DYNAMOS

FOR ANY NUMBER OF LAMPS

FROM 1 TO 150.

HIGHEST EFFICIENCY,

BEST REGULATION,

SUPERIOR DESIGN,

CONSTRUCTION

AND FINISH.

ARC LAMPS

OPEN AND ENCLOSED FOR

SERIES,

CONSTANT POTENTIAL,

DIRECT OR

ALTERNATING

CURRENT

CIRCUITS.

No. 9B ARC DYNAMO. .25, 2,000 C. P LAMPS.
-

SEND FOR BULLETINS.

Main Office and Factory, - FORT WAYNE, IND. j

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid,

$1 A VOLUME.

Electrician Publishing Co.,

5I0 Marquette Building. Chicago.
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For Porcelain or Clay In*
sulating Specialties, such as
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKiNG PIPE CO.,

MOCADORE. OHIO

ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

MASUPACTUREnS OF

PORCELAIN OR CLAY SPECIALTIES,
Knobs, Cleats, Circuit Breikers.

THE BOWERS MANUFACTURING CO..
MOGADORE, OHIO.

£HAILLET, ADOLPHE A.
Consulting Electrical Engineer.

flans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE. BUFFALO, N.V.

VULCANIZED FIBRE.
Highest grades for electrical Insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

The Franklin Model Gas Engine.
K-HORSE POWER. 450 REVOLUTIONS.

We furnish complete sets of Castings, Materials and Blue
Prints for either horizontal or vertical types.

SEND FOR ENGINE CATALOGUE NO. 16.

PARSELL & WEED,
1JJ0-181 We.i 31st Street, Sew York City

lNC2IL5 fsRRaOHD IhShUkMm

f
i"
tT

ioa« Cts
F r""fc| &N.CANALST. ^tTM.WOKM«S

chicag 0'iiL- li-sa- s
;s;°,tS:'S'

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co.

WORKS AT

TRENTON. N. J.

HELIOS-UPTON

Storage
Batteries
For Street Railways, Central Station Lighting, and

Power Plants, Isolated Lighting Plants, Elec-
tric Vehicles, Telegraph, Telephone,

Fire Alarm, and Police Signal
Service, Electric Launches,

Mining Locomotives,

And all Purposes to which Batteries are
Applicable.

HELIOS-UPTON COMPANY
NEW YORK tOE.Tt:

THOMAS ft BETTS.
Ml Broadwj,

CHICACO, ILL.
PHILADELPHIA, PA.
PEABODY, MASS.

S Black Diamond File Works

s

Ine. 1805.

Special

Prize

Gold Medal

at Atlanta,

1895.

s

B

I^ ©CB GOODS ABE ON SALE IN ETEBT LEADISO H1BOWA1E
4(\ STOBB IN THE UNITED STATES AND CANADA.

I G. & H. BARNETT COMPANY, §
Jo PHILADELPHIA, PA.

STUKTEVONT
BLOWERS

ENGINES
MOTORS
GMRAHNGSEK
&FOR<JESfi
STEAM HEATING
APPARATUS

BFSTURIEYANTO
&BOSTONMASSUSA4S
NEWYORKB PHILADELPHIA « CHICAGO B LONDON



TBI. IIII S3 Per Amu.. CHICAGO, AUGUST 10, 1901.

SIMPLEX WIRES AND CABLES.
RUBBER COVERED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.

"" "LLING A0,NT Simplex Electrical Company,d HlXSON
onid'nock Block. CHICAGO. 75-81 Cornh III, BOSTO N, M AS8.

&"!l
18S9—Paris Exposition,
Medal for Rubber Insolation.

1893-World's Fair,

Hedal for Bobber Insolation.

THE STANDARD FOB
HIIBKEK INSULATION.
Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee "?&v Wires.

THE OKONITE CO., Ltd
fflWft&l *«""» 253 Broadway, Mew York. SV^r."^.Goo. T. Manson, Gen'l Sapt

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranita Rubber Covered Wlrts and Cables,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONB, TBLEORAPM AND FIRE ALARH CABLES.

All Wires are tested al Factory. .IONF.HBOKO, ISO.

u PHONO -ELECTRIC "

TROLLEY
WIRE

STRONG
AND RELIABLE

BRIDGEPORT BRASS CO
19 Mnny St.. Nc» York.

FOR SALE.
Lot 110-toH new fan motors at bargain prices.

Old material purchased. WALSH'S SOSS A
CO., 280 Washington St., Newark, H J

*lir
2,000 IN USE.

iT rrfll

The Hoban Eie^*.t.u>..Tra?. '•$•.

f
Standard Underground Cable Go.
322 The Rookerv, WesllnKhouse Bldg., 6f

Chicago. >urg. 'hi. Pa-
Mills Bldgr., San Francisco.

Elec1ricCables,Conduits,Wiresand Accessories.
Alao High f-rarfe Bobber Covered Wlr#« and Cables.

ANr^^TO?
YES, AND "UNCLE SAM" USES THEMJOO.

Read why the Signal Corps U. S. War Department adopted

our make. We can please you. Ask for particulars.

290 BROADWAY,
NEW YORK.ERICSSON TELEPHONE CO.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
ISWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

UTIOA. IMBCVk/ VOfSikC.

The Incandescent Lamp Replacer mna
Cleaner replaces and cleans any c. p lamp
at any height or angle.

Incandescent Electric Light Manipulator Co..

I 16 Bedford St., Boston, Mass.

FIBRE-GRAPHITEV

COMMUTATOR jfo

I BRUSH W

, %W\-WTOW \UC \l

There's No Friction
with the Fibre-Graphite Corcimijtnrur Brush.

Being 90 percent, pv re Rfaph iie, it insures low
resistance, no sparking tinder a ranrlrig load, and

"car. Tl.cre U no greasing required.

Tho Fibrr-Graphtte is therefore the n
nomlc brush on the market, send for prion li»t,

HOLMF.S FIBRE-GRAPHITE MFC. CO.

5IS5 Wakefield St.,Gcrm.inl.mn. PltlLtDELPIIIA.

Queen fc Co.,
IOIO Chestnut St., Pb.Ua.

480 MONON BLBG., CXICAtO.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Ray
Focus Tubes, Induction Colls.

IPHOENIX GLASS CO.I
MANUFACTURERS OF

GAS AND ELECTRIC

GLOBES, SHADES, Etc.

SEND FOR A COPT OF OUR NEW ANS '

LATEST CATALOGUE.

Pittsburgh. HeiYort Chicago.;;
•sssssssssssssssssooo*

STERLINC EXTRA INSULATING VARNISH.
Sterling Extra mack Finishing Varnlafi

Sterling Black \ir Drjlng Varnlah,
Starling m.i.-k ( . rales*,

THE STERLING VARNISH CO., THE STERLING VARNISH CO.,
Pittsburg. Pa., U. S. A. 26 Colmore Re*. Birmingham, England

\pSTDN Electrical Itftannent Co.,
Waverly Park, ESSEX CO., N. J.

Illuminated Dial

Station Instruments,

Those In".tramouts are
baaed upon the tamo gen-
araj principle and are juat

aa accurnte rut our regular
SUn.lnr l Portable Direct
Current Voltmeters and
Ammeter*-, but aro much
larger, aud the working
part* are Ineloaod in o
neatly deeidued. dust-proof
caet-troti case which effect

-

tvalT ahielda the Inntru-
aunta from disturbing In-
faenoea of external niag-
aebe fields.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY GRAVITY DAM.
For five cents In stamps, we will mail to any addresa our book entitled, The Gravity Dana.

S07 MAIN ST. WrlleM. W. STARK. Sec', and Treas., (or particulars. ELKHART. I N D.

!M. 1. R.
Weston Standard

Portable Direct Reading
Voltmeter*, mi,! Millivolt-

U .it t meter*
\ltcr-

Xational

India

Rubber Co.'a

RUBBER COVERED
WIRKS AND OABLKS.

OFFICE AND FACTORY: BRISTOL, R. I.

__ HEiiH.v European
Bactrt.-ft. liiNtrmiipiit
lemnwur

Mention the Wwn n wrhln

Weston standard Illuminated
Dial Station Ammeter.

Style B. "Flush Type.*'

Ourportablc tn«tramants
laed hp •.taorinrde

I the clvtltied

Our Semi-Tortable La-
boratory Standard Volt*
meter*, aud Aiuruotera are
stilt bettor.

Lba moat relta-
«»lute standards for

'ELECTROLYSIS PRDDF CONDUIT
(ASPHALT AND PAPEP.

Ctlbli

service over win
sanction simp;

frost proof. |oi

diameter. Wei
Special Sir., II to fi Lean m.a> In 4.

ELECTROLYSIS PROOF CONCLlT MFC. CO. 111$ MASH*
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YOU CAN GIVE THEM ALL

THE...
LAUGH

By paying all your station expenses and

interest on the investment for Steam

Mains, by installing our system of Ex-

haust Steam Heating, through under-

ground Steam Mains. We have over 1 75 steam plants in opera-

tion. Write for our pamphlet describing our system.

MENTION WESTERN ELECTRICIAN.

AMERICAN DISTRICT STEA
IM. Y.

CO.,

HELIOS-UPTON COMPANY
ENCLOSED ARC LAMPS

220, 550 Volt Circuits

FOR

RAILWAY PARKS.

RAILWAY STATIONS,

RAILWAY CAR BARNS,

POWER CIRCUITS,

STREET LIGHTING,

MILL LIGHTING,

FACTORY LIGHTING,

Etc., Etc.

iRC LUMPS FOR ALL
CIRCUITS.

sS-jfrn^B^

Mpfl

:

i{\
j

HELIOS-UPTON C2
New York Agents, PHILADELPHIA,

THOMAS & BETTS. CHICAGO,

.4. b. PEABODY, MASS.

"AN OUNCE OF PREVENTION
IS WORTH APOUNDOFCURE"

TO PROPERLY PREPARE YOURSELF
for the coming lighting season you
should use

Columbia Carbons
For Enclosed Long-Burning Arc Lamps.

USED EXCLUSIVELY BY THE

Pan-American Exposition.

If not as reprewen ted can be returned at onr
expenne. Mend for descriptive matter.

NATIONAL CARBON CO.,
CLEVELAND, O.
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An INCANDESCENT LAMP represents a large Investment of capital, ingenuity and skilled workmanship, It is sold at a price 10 low as to aecessltate eternal We buy and

vigilance In cutting costs to a mlnlmim. A successful lamp manufacturer can not afford to eiperiment will) poor materials. This explains m popularity of RefineBAKER & GO'S F»I_/\TII\IULVI
408 N. J. R. R- Ave., NEWARK, N. J. 120 LIBERTY ST., HEW YORK.

Platinum
Scrap alio.

Crlmshaw. Raven White Core. Raven Black Core.

ALL OUR WIRES paes Inspection and carry th« above TRADE-MARKS on oar lags. We also manufacture Crlmshaw and Competition Tapes •"» Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13.17 Cortlandt St.. New York.
BRANCHES: I CHICAGO:

"l 102 Desplalnes St.
BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

It

Crown
u
Insulated Conductors

AND

Rail Bonds
"Crown" wires are the perfection of Rubber Insulation for high or low voltage, direct or alter-

nating currents, solid or stranded conductors up to 2,500,000 circular mils' capacity.

"Crown" bonds are the perfection of simplicity and economy in rail bonding, together with
perfection of contact.

In "CROWN" WIRES or "CROWN" BONDS you secure the best attainable results,

electrically and mechanically.

Solid or stranded bare copper conductors; also lead - encased and armored for aerial,

underground and submarine work.

American Steel and Wire Co., Chicago, III.

NEW YORK, WORCESTER, DENVER, SAN FRANCISCO; LONDON, ENC.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
.22Akron Electrical Mfg. Co

Akron Smoking Pipe Co —
American Battery Co —
American District Steam Co.. 2

Amer. Electric Fuse Co 10

Amer. Electrical Heater Co..—

Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. Steel A Wire Company. 3

Am«r. Toll Telephone Co.... 14

Anderson & Sons. W. H 19

Baker A Company 3

Ball Engine Company 18

Barnaclo, F. W 19

Barnes Company, Wallace. ...10

Barnett Company, G. A H 22

Barron, A. M 11

Beardsley Gravity Dam A
Construction Co 1

Berthold A Jennings 19

Bosly A Co., Charles H 22

Big Four R. R 19

Bissell Company, The F 16

Bossert El. Construction Co. . 1

Bowers Manufacturing Co ...—

Bridgeport Brass Co 1

Brunt Porcelain Works, G. F. 7

Bullock Electric Mfg. Co.... 12

Central Electric Co... 5

Central Telephone A El. Co. .
-

Century Telephone Const. Co. 15

Challlet, Adolphe A 22

Chicago A Alton Railroad.. ..18

C. AN. W. R R 18

Chicago Edison Company.. .. 4

Chic. Fuse Wire A Mfg. Co...—

Chic. House Wrecking Co....—

C, M. A St. P. R. R 18

Chicago Telephone Co H
Chtc. Telephone Supply Co.. .16

College City Electric Co 11

Colorado Lamp Co.. The 11

Columbus Batt. A Spec. Co.. 12

Continuous Rail Joint Com-
pany of America 19

Coolidge Fuel A Supply Co.. 19

Crocker-Wheeler Company..—
Cutler-Hammer Mfg. Co 16

Cutter Elec. A Mfg. Company.—

D. A W. Fuse Company 5

Dearborn Drug A Chem. Co. . 9

Diamond Meter Company—

—

Dlehl Mfg. Company 7

Dixon Crucible Co., Joseph. .18

Edison Decorative A Minia-

ture Lamp Department 10

Edison M fg. Company 12

Edwards A Company 16

Edwards, W. 8., Mfg. Co... .12

Eldredge Electric Mfg. Co... 16

Electrical Engineer Institute.—

Electric Appliance Company. 10

Electric Storage Battery Co..—
Electrician Pub. Company... 21

Elec. Motor A Equipment Co. 5

Electrolysis Proof Conduit

Manufacturing Co 1

Ericsson Telephone Company I

Karr A Farr 16

"For Sale"Advertisement8 .. 12

Ft. Wayne Elec. Works-, Inc. 21

Fowler, John H 19

Franklin Eng. A Elec. Co...,—

General Electric Company...
General Incandescent Arc

Light Company
General Incand. Lamp Co

—

Glass Wool Mfg. Co
Globe Auto. Telephone Co...

Goodrich Steamship Line....

Gordon Battery Company....

Gould Storage Battery Co
Great Western Smelting A
Refining Company

Gregory Electric Company... 12

Hartford Steam Boiler In-

spection A Insurance Co... 18

Hazard Manufacturing Co... 22

Heath Electric Company ....11

Helios-Upton Company 2

Hobart Elec. Mfg. Company.. 1

Holmes Fibre-Graph. Co l

Huebel A Co., C. J 19

Humphrey. Henry II —

Incandescent Electric Light

Manipulator Company 1

Indiana Rub. A Ins. W. Co... . 1

India Rubber A Gutta Percha

Insulating Company 4

Internat'l CorreB. Schools. ...12

Jeffroy Manufacturing Co.... IB

Johnston, Thomas J 11

Kansas City Tol. Mfg. Co 16

Kartavert Manufacturing Co. 22

Kellogg Switchboard A Sup-

ply Company 11, 14

Keystone Elect. Inst. Co —
Klein A Son, Mathlas 19

Kokomo Tel. A El. M. Co 16

KuselTel. A El. Mfg. Co., D.A. —

Leather Preserv. M. Corp —
Leclanche Battery Company. 12

Leffel A Co., James 18

Llndsley Brothers Company.. 19

Lowell Model Co 19

Maltby Lumber Company 19

Manhattan Gen'l Const. Co.—
Manross, F. N —
Mason Tel. Pay Sutton Co. .

.—
McLennan A Company, K.. ..10

McRoy Clay Works 10

Meredith Cedar Co. . J. P 19

Mica Insulator Company —
M Iscellaneous Advs 12

Missouri Electrical Mfg. Co.. 8

Modern Gas Engine Co IS

Moloney Electric Company..—
Monarch Fire Appl. Co 5

Monon Railroad IS

Moon Mfg. Co., The ...11

MunsellA Co., Eugene 10

National Carbon Company... 2

National Conduit A Cable Co.10

National India Rubber Co 1

Now York Ins. Wire Co 3

Northern Elec Mfg. Co 9

Ohio Electric Works 4

Okonlte Company, The 1

Ozan Lumber Company 19

Paciflc Electric Company —
Palmer Brothers 18

Paragon Fan A Motor Co 8

Parsell A Weed —
Ferrlzo A Sons 19

Peru Elec. Mfg. Company 5

Phillips, Eugene F 11

Phillips Insulated Wire Co.. .11

Phoantx Glass Company 1

Phosphor-Bronze S. Co 18

PIgnolet, L. M ,...10

Pittsburg A L. S. Iron Co 19

Porter-Morse Company: 19

Pratt Institute —

Queen A Company 1

Relslnger, Hugo 7

Reynolds Electric Co —
R. I. Teleph. A Elec Co 16

Rockwood Mfg. Company 1

Roebllng'sSonsCo., J. A 22

Sage A Bro., F. B 16

St. Louis Elec. Supply Co... 22

Sargent A Lundy 10

Sawyer-Man Elec Company..—
Schu reman A Haydcn 12

Shelby Electric Company —
Simplex Electrical Co., The.. 1

Simplex Interior Telep. Co. .
—

Smith A Hemenway Co 19

Smith Co., S. Morgan 12

Spahr A Swingle 16

Spies Klectrlc Company 22

Spraguo Electric Company .. 4

Standard Construction Co 16

Standard Tel. A Elec Co 15

Standard Underg- Cable Co. . . 1

Stanley Elec. Mfg. Company.. 9

Stanley Instrument Co b

Sterling A Son. W. C 19

Sterling Electric Company...—

Sterling Varnish Co.. The 1

Stllwell - Bierce A Smith-
Valle Company it

Stow M fg. Company —
Stromberg-Carlson Tel. Mfg.

Company 15

Strowger Aut. Tel. Exchange 15

Sturtevant Company. B. F....22

Swans Metal Refining Co....—

Telephone Co. of Amer.. The 14

Tenn. Lumber Company 19

Torrey Cedar Company 19

Turner Brass Works 4

Union Switchboard Co 15

Valentine-Clark Co., The.... 19

Varley Duplex Magnet Co.. 14

Vlndcx Electric Company... 6

Vulcanized Fiber Company.. 22

Wagner Electric Mfg. I

Wagner, Herbert A 10

Walsh's Sons A Company 1

Warren El. Mfg. Csmpany . . 11

Western Electric Co 7

Western El. Supply Company.—
Westlnghouse Electric A
Manufacturing Company., so

Weston Electrical Insu Co... 1

Whitehead Company, w. w. 12

Willyoung. Elmer G —
Wisconsin Central R. R 1$

Worcester Company., e. H.. id

n^t Benedict 11

Yurgae Signalphone Mfg. Co.14

Zerbo Company IS

For Ciossltled Index o* Advertlseiiienta See Page «3.
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There Is No Higher-class India-rubber Insulation

for Wires and Cables than

HABIRSHAW,
WRITI F"OR •RICI

CHICAGO EDISON COMPANY, 139 Adams Street. CHICAGO.

WE EXCEL AND UNDERSELL ALL
and are manufacturing and selling

all kinds of

'%

ELECTRICAL NOVELTIES AND SUPPLIES.
THE FOLLOWINC ARE SOME OF OUR SPECIALTIES:

FLASH LIOHT.

HERE ARE OUR PRICES. REMEMBER
VOLTMETER. WE UNDERSELL ALL. HAND LANTERN.

Ammeters and Voltmeters, O to SO $2.00
Pocket Flash lights J.J0
Electric Hand Lanterns ...... 2.00
Electric Carriage tights S.OO
Battery Fan Motors 5Ma

AGENTS WANTED. Send for catalogue-JUST ODT.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

LUNDELL
MOTORS
Have always had a higher effi-

ciency andgreater durability than

any other motor by reason of

superiordesign andconstruction.

They are adapted to all classes of machine driving and are made
in sizes from 2

' H. P. to 1,000 H. P. Send for descriptive

bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 627-531 WEST 34th ST., NEW YORK.

BRANCH OFFICES: CHICAGO. BOSTON, ST. LOUIS, BALTIMORE.

THE TURNER BRASS WORKS, CHICAGO.
•line Blow Torch

ALL KINDS.
ALL SIZES.

FOR ALL PURPOSES

Our Blow Torches
Are Unexcelled in

Heat Production.

There is No Higher-Class India-Rubber Insulation

For Wires and Cables thanHABIRSHAW
Authorized Manufacturers of the

ATTIX FLEXIBLE TUBI \*/IRI
>< > X

The India-Rubber and Gutta-Percha Insulating Co., i

MAIN OFFICE, Clenwood Works,
J. W. CODFREY, Manager Sales,

IB Cortlandt Street, NEW YORK. YONKERS, IM. Y,

?r»"" »««"?"M«««««««?««»*"»»»»?**»«""^^
i ;;:;;;;;;;;^ii^^^^^^^».»...»«»»»«>«»«««^^^^>>» ««««««•«»«•«•«••••••—
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"

BREWSTER UNIVERSAL

SIGN RECEPTACLES.
A SYSTEM OF UNIT3
From which may be quickly formed, wired and umaiied

anytbing In the shape of

THOBOIWHLY WEM'HRBl'tWOlf
ELECTRIC SIGNS 08 RLKOTRIOAL
DKCOBATIONS OF ANY STYLE.

TH6 CONNBCWNO UNK.

<3a»p» tb« Reeeoteeles (n peatectly rigid yet reedtly

adju*<»ble formation of »oy desired design.

Simple! Practical! Inexpensive!

IsStspeasftble to Ttw»ter« «r Merchants desiring to keen

fcoreast ot the time* by

,

ELECTRICAL ADVERTISING.

ELECTRICAL
SUPPLY
DEALERS and
CENTRAL
STATIONS or
ILLUMINATING
COMPANIES
CENERALLY.

?M£8T£0 we.*, mm

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

(Sign *n« SpeeJxttjf JBepartJnsnt.)

,'MMS Seaver Street, HEWA.RK, H. J.

,

' —

COLUMBIA LAMPS.

Vncqualcd

in Quality.

Highest

Efficiency.

Longest

Life.

Uniformity

in Initial

Candle

Power.

Made in All

Candle

Powers and
All Voltages.

220- Volt

Lamps
a Specialty.

,Vo Delay in

Shipments.

Cnttral (EltftrirCDratpaitu,
SALES AGENTS,

264-266=268=270 Fifth Ave., CHICAGO.

CHANCE
IT

Next time you are in the market for Mains and
Branches. Specify " PEBV " and see what you
get. We claim they are the best In the world. You
prove It, but be sura the goods are stamped
"PJBBU." The » BED BOOH." tells

about them; free for the asking.

PERU ELECTRIC MF6. COMPANY, Peru, Ind.

BLOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

Monarch Fire Appliance Company, " USSft'&fSg?'

F D. &W. FUSE CO,
MANUFACTURE A COMPLETE LINE OF

Service Switches and Boxes
FOR TWO AND THREE WIRE SYSTEMS.

Service Switches. 4- to 300 Amperes.CAPACI IE.S. Service Boxes, 4- to 500 Amperes.

On EXHIBITION at the PAN-AMERICAN,
ELECTRICITY BUILDING, SECTION "M."

D.&W. FUSE CO., Providence. R. I.

-OFFIOES-
I.omion. ENG.BOSTON: NEW YOBK: PHILADELPHIA: CHICAGO: ST. LOUIS: TOLEDO

PMtlnnll-Andrewa Co. Western Electric Co. Western Electric Co. Central Electric Co. Western Electrical Suppl? c>. The w. 1.. Nnc-l i-l.v:r!o c.v Imp-rial >.„-,-uu- >,r. :

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK, N. Y.

Pacific Coast Agency: 33 New Montgomery St., SAN FRANCISCO, CAL.
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VINDEXTRANSFORMERS
Always Reliabl

FACTORY,

AURORA,
ILL.

VINDEX ELE
BROWN & McLAIN, Boston, Mass.
MISSOURI ELECTRICAL MFC. CO., St. Louis, Mo

IO CO., Chica.,
VARNEY ELECTRICAL SUPPLY CO., Indianapolis, Ind.
MANHATTAN ELECTRICAL SUPPLY CO., Chicago.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, lit. Limpi.
Inc. El. Lt. Manipulator Co.

Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co. -

Western Elec. Supply Go.

An Lamps.
Central Electric Co.

Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.

Gregory Electric Co.
Helios-Upton Co.
Manhattan Gen'l Const. Co.

Western Electric Co.

Western Elec. Supply Co.

WestlnnhouBe El. & Mfg. Go.

litomobllti.
Lowell Model Co.

Metal andBabbitt
Solder. . „ M „
Gr Western Sm. and Relg.Co.

Swarts Metal Refining Co.

Batteries and Jars.
Central Electric Co.

Columbus Batt. A Spec. Co.

Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Peru Elec. Mfg. Co
Western Electric Co.

Western Elec. Supply Co.

Battery Solution.
Spahr A Swingle.

Bells. Bmien, Etc.
Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.

Western Elec. Supply Co.

Bait Drenlog.
Leather Preserver Mfg. Corp.

Belt In*.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

lewers.
gturteyant Co., B. F.

Chicago" House Wrecking Co.

Whitehead Company, W. W.

I.pki lcetrlcal.
Electrician Publishing Co.

Brnhti.
Central Electric Co.
Hobart Elec. Mfg. Co.

Holmes Fibre-Graphite Co.

gage A Bro.. F. B.

Western Electric Company.

Cables (Be* Insulated Wires.)

Cables, aUeetrlefSeeXnsu-
iattdWlresjCopper, Sbeet
sa4 Bar.
American Elec. Works.
American Steel A Wire Co.

Central Electric Co.
Gsnsral Electric Co.
Missouri Electrical Mfg. Co.

Rational Conduit A Cable Co.
New York Ini. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elect. Supply Co.
Western Electric Company.

Careaaa, relate aal
Plates.
Central Electric Co.
Chicago Edison Co.
Ilecine Appliance Co.
National Carbon Co.
Minrr Hugo.
Western Elect. Supply Co.

Castuan.
Smith Co., S. Morgan.

Cbalaa.
J«ff;%7 Mfg. Co.

Ctrealt anreeJcera.
Caller Ilea. A Mff. Co.
Western E.ectrtc Company.

foal and A *)*-*« II and-
llriE tl ir lit n • r ; .

Jeffrey Mfg. Ua.

Galls and aansta.
Verl«7 Duplex STan.** 00
Weetern Electric Company.

For

Compound.
Dearborn Drug A Chem. Wks.
McLennan A Co.. K.

Conduit and Conduits.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction &. Repairs.
Chicago Edison Co.
Parsell & Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric LI ifhi Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Copper, t*<Tiip, Bought.
Swarts Metal Refining Co.

Capper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
OkoniteCo.,The.
Phillips Insulated Wire Co.
Roebling's Sons Co.. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
Electrical Engineer Inst.

Int. Correspond. Schools.

Cross-Arm Braces, Etc.

Anderson A Sons, W. H.

Cross-Arms, Fins and
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric company.

Cat-Outs and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
D. A W. Fuse Co.
Electric Appliance Co.
Ft. Wayne Elec. WkB., Inc.
General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westinghouse El. A Mfg. Co.

Cuts.
Franklin Eng. A Electro Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Oo.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co,
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Lowell Model Co.
Mlwonri Electrical Mfg. Co.
Northern Elec. Mfg. Co.
Ohio Electric Works.
ParseL L P

Schoremac AHayden.
Sprague Electric Co.
Stanley Electric Mfg. Co.
8tune-rant Co.. B. V.

Wagner Electric U fir, (

Warren Elec. Mfg.Co.
Western Electric Co,

Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Electric Heating Appl.
Amer. Electrical Heater Co.

Electric Hallways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse EI. A Mfg. Co.

Electric »itfu&.
Elec. Motor & Equipment Co.

Electrical and JUechau-
leal KniElneers.
Barron, A. M.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent A Lundy.
Wagner, Herbert A-

Electrical Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage A Bro., F. B.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

EUeotro-PlatluBT Alach'y.
Besly A Co., Chan. H.
Crocner-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Eugluei, Uas.
Modern Gas Engine Co.
Palmer Bros.
Parsell A Weed.

Euglneip Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Kxh'st Steam Apparatus.
American District Steam Co.

Fan Outfits.
Central Electric Co.
Crocker- Wheeler Company.
Diehl Mfg. Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
WeBtern Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Bxtlna-ulshers.
Monarch Fire Appliance Co.

FlahherM.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forn*ee.
Sturtevant Co., B. F.

Fuses and Fuse Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
D. A W. Fuse Co.
Electric Appliance Co.
Westera Elect. Supply Co.
Western Electric Company.

Gears.
Besly A Co., ChaB. H.

General ICleo. Supplies.
Blsnell Company, The F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg.Co.
Ohio Electric Works.
St. LOQls Elec. Supply Co.
Western Eleetrle Co.
Western Elect. Supply Co.

QlaaJfj Wool.
Glau Wool m r^. c<>.

Globes aad Kleetrleal
oiaiswwt.
Edv.urd

. W. S., Mfg. Co.
Phoenix Glass Co.
Western Elect. Supply Co.

Graphite Specialties,
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre- Graphite Co.

Heating- and Ventilat-
ing- Apparatus.
Sturtevant Co., B. F.

Holders, Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Igniters.
Columbus Batt. A spec. Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Institutes.
Pratt Institute.

Insulators and Insulat-
ing? Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain WorkB, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co,
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. InB.Wlre Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
D. A W. Fuse Company.
General Inc. Arc Light Co.

Lamps, Incandescent.
Central Electric Co.
Chicago EdlBon Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec, Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
WeBtlnghouie El. A Mfg. Ce.

Lamps, Inc., Adjusters.
Inc. El. Lt. Manipulator Co.

Lamps, Incandescent —
Keplacers A Cleaners.
Inc. El. Lt. Manipulator Co.

Llg-htnlng Arresters.
American Elec. Fune Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Westinghouie El. A Mfg. Co.

Linemen's Climbers.
Andernon A Sons, W. H.
Klein A Hon, Matblaii.
Smith A Hemenway Co.

Magnet Wire*
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec Wks., Inc.
General Inc. Arc Light Co.

Mica,
Munsell A Co., Eugene.

Mining Apparatus, Elec,
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg.Co.

Motors— See
Motors.

Dynamos and

Kippers and Ply era.
Klein A Son, Mathias.
Smith & Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co., Ltd.

Platinum Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.
Swarts Metal Refining Co.

Poles and Ties.
Berthold A Jennings.
Coolidge Fuel & Supply Co.
Fowler, John H.
Huebel A Co., C.J.
Lindsley Bros. Co.
MaltDy Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Peru Elec. Mfg. Co.

Power Transmission
machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Valle.

Puller*.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.ana ReflningCo.
Swarts Metal Refining Co.

Re-Wind I n«r—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. B.
Westinehouee El. A Mfg. Co.

Seoond-Hand Haoh'r.
Chicago House Wrecking Co.
Gregory Electric Co,
Schureman A Harden.
Walsh's Sons A 60.
Whitehead Company, W. \V.

Shades.
Pacific Electric Oo.

Speaking* Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Weutorn Elec. Supply Co.

Speed Indicators.
Hosly A Co., Chan II

Oueen A Co.
W«onion Electrical Inst. Co.

print's.
American Steel A Wire Oo.

Aipn.-ifK-tJoni Index of A<i vorUwcinoiitf* (See P*«afi:e 3*

Barnes Co., The Wallace.
ManrosB, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Stora&re Batteries.
American Battery Co.
Columbus Batt. A Spec. Co
Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

Tapes, Insulating

.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
OkoniteCo., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch-
boards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Bissell Company, The F.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co.
Chicago Telephone Sup. Co.
Ericsson Telephone Co.
Farr A Farr.
Globe Auto. Telephone Co
Kansas City Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Kusel Tel. A El. Mfg.Co.,D. A.
Mason Telep. Pay Station Co.
Missouri Electrical Mfg. Co
Moon Mfg. Co., The.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel. M. Co
Strowger Aut. Tel. Exchange.
Telephone Co. of Amer. The
Union Switchboard Co.
Western Electric Co.
Western Elec. Supply Co.
Yurgae Signalphone Mfg. Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Torches.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
Vlndex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Tracks, Eleotrle Oar.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Valle.

Varnishes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Fibre Co.

Wire, Bare.
American steel A Wire Oo.
Besly A Co., Chai. H.
Central Electric Co.
Eloctrlc Appliance Co.
Okonlte Co., The
Phillips Insulated Wire Co.
Roebling's Som Co., J. A.
Standard Underground 0. Cs
Western Electric Go.
Weitern Electrical Bup. Oo.

X-Rar •atflta.
Queen A Oo.
Wlllyoung, Ilmer Q,
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CARBONS
The "Electra"

Carbons are the

recognized

standard

all the

world over.

cy^ CJ1A FOR ENCLOSED LONG-BURNING ARC LAMPS

TOR
Ol R E C T
CURRENT
APQ- LAMPS

UNEQUALLEO IN O.UALIT;

AND EFFICIE>CY

\ STEADY
LLIANT:.. LIGHT.

HUGO REISINGER "Broadway NEW YORK.

IMS

There are no

Carbons better

than the

"Electra" and

none

"just as good."

Diehl Exhaust Outfits,

Our enclosed Motors are an advance

in the Art of Modern Motor Production.

Compactness, Accessibility and Low

Heat Limit are its Strong Points.

DIEHL MANUFACTURING CO.,
Main Office and Works: Elizabethport, N. J.

A FEW OF BRUNT'S
High-Grade Porcelain Cleats.

(REDUCED TO HALF SIZE.)

BRUNT

imWW(m*^^"
INSIST ON HAVING ' BRUNT'S" CLEATS, TUBES
AND INSULATORS. YOU REQUIRE THEM

IN DOING FIRST-CLASS WORK.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

WESTERN ELECTRIC
MOTORS.

Direct Connected. Belted. Geared. For all Purposes.

ft
1

WESTERN ELECTRIC COHPANY
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANV.
St. Paul. Minn.

CALIFORNIA ELECTRICAL WORKS,
S.n Francisco, CI.

STANDARD ELECTRIC COMPANY, KILBOl'RNB & CLARK COMP *M .

Cincinnati, Ohio. SMttlc. \v»jh.

ANTWERP. LONDON, PAW*.
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Paragon
Fan Motors

FOR DIRECT CURRENT.

HIGHEST EFFICIENCY, ATTRACTIVE IN DESIGN,

HANDSOMELY FINISHED.

CUARANTEED ELECTRICALLY
AND MECHANICALLY.

DIIIICTIM Un CI Contains full descriptions. Illustrations and prices of DESK, BRACKET,
tSU LLC I ID HO. Ol TRUNNION AND CEILING FANS. Mailed promptly upon request.

Paragon Fan & Motor Go,
572-578 FIRST AVENUE, NEW YORK CITY.

BRANCH OFFICES:

CHICAGO. ILL.. 48 West Jackson Boulevard.

PHILADELPHIA, PA.. 522 Drexel Building.

BOSTON, nASS.,31 nilk Street.

ST. LOUIS, MO , 638 Century Building.

EXPORT DEPT., N. Y.

CLEVELAND. OHIO, 39-47 East Prospect St.

MILWAUKEE, WIS., 408 Uihlein Building.

DENVER, COLO., 1732 Champa Street.

CINCINNATI, OHIO, 57 IVrin Building.

572-578 First Avenue.

G. I

INCANDESCENT
LAM

General IncandescentLamp Co.,

iVB^VV YORK.
ClyBVBiwAND,

AD STUDIO

'SOME PEOPLE.'

ir
j 1

There are some people who have no
use for anything in the line of TELE-
PHONE MATERIAL especially LONG
DISTANCE EQUIPMENT!

But WE especially solicit TELE-
PHONE SWITCHBOARD PROPOSI-
TIONS.

Remember you cannot judge as to

what we can do until you let us know
what you want. TRY US ON ANY-
THING TELEPHONIC.

Missouri Electrical Manufacturing Co.

P. D. CABLE, F. B. LITTLE, H. W. MOORE, W. F. LITTLE,
President. Vice Pres't. Secretary. Treasurer.

General Offices, 1216 Washington Avenue, ST. LOUIS, MO.

P. 8. Don't forget, either, when it's hot that we are

the Southwestern Emporium for FANS,
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

WESTERN ELECTRICIAN

COMPOUND MUST
TO SUIT IT.Your Boiler Water Must be AnalyzedK

You must deal with a Company who can sail you the concentrated solid extracts to be
reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This Is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

wal. «. BDGAB, Pre»ldent. TELEPHONE, HARRISON I358and 1373.

gjjijjtjtjtjtjtjt£JtJt.*jt£JtJtJijt£Jtjt SJt jt jt jt jt jt jit jtji ji jt ji jt jt jt jt & jt jtt j* jt jt ji jt jtj jt J J & & J J J jt j« j« jt jt je j« ..•*.•* -t.-t.vt-*

THE GENERAL ELECTRIC COMPANY'S

Switchboard Instruments

Thomson Astatic

Ammeters and

Voltmeters.

STANDARD FOR DIRECT CURRENT MEASUREMENTS.

General Office: Schenectady, N. Y.

New York Office, 44 Broad Street. Sales Offices in All Large Cities.

j^jj.jf.jj.jfjj.jj.jf.jf.jj.jj.jj.jpjj-.j^jf.jj.jj.jj.jpjf, ^.^ jfjpj»j?}f-,f,f,pjp,J>,f>,ipjf>,p,p,f>jf,p,fjp,J>,(>,f tftf jf f* j? jf> jf> jf jf f? }~ jc- }f> jf jf jf ,f jp jo jf jc- p j,- jp j,' ^

Northern

Motors

Northern Spherical Molor. Inclosed Type.

are of such compact and

symmetrical design that

they are easily operated

in any situation for any
kind of work. They can

be belted, geared or direct-

=^=^===^^==== connected to the driven

machine. Our Engineering
Corps has made an exhaustive study of the various wood and
metal working machines in use by manufacturers for the pur-

pose of determining the best methods of electric drive, and we
have the results of years of patient investigation carefully com-
piled for the benefit of our customers. We have made some
of the largest installations for complete electric drive in

America and challenge a comparison of economical results.

We build all sizes of Generators and Motors for either Alternating or Direct Current. Ask for Bulletin No. jjo.

STANLEY ELECTRIC MFG. CO.,
PITTSFIELD, MASS.

NORTHERN ELECTRICAL MFG. CO.
MADISON, WIS.
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ADAMS BAGNALL
ARC-LAMPS

FOR ALL CIRCUITS
CARRIE© IN STOCK
CAN SHIP BAY ORDER
IS RECEIVED.

ELECTRIC APPLIANCE COMPANY, CHICACO, ELEC-
TRICAL SUPPLIES, SELLING ACENTS A-B ARC LAMPS,
PACKARD LAMPS AND TRANSFORMERS, CUTMANN IN-

TEGRATING WATTMETERS, ETC., ETC.

BUYS OUR NEW

ENCLOSED FUSE.
ROUGH HANDLING WILL
NOT BREAK IT.

u \A/I R
ALL MICA INSULATION.

*OTECH
SAMPLES FREE.

WE ALSO MAKE I

Fuse Blocks, Lightning Arresters, Connectors,

I Paper Insulators, FUSE WIRE and Specialties.

AMERICAN ELECTRIC FUSE CO.
New York. Chicago. San Francisco.

MICA
INDIA
AMBER
SOFT GREEN

For ELECTRICAL and MECHANICAL PURPOSES.
Quality the Best. Prices Low. Correspondence Solicited.

EUCENE MUNSELL & COMPANY,
I 17 Lake Street, CHICACO. 2 18 Water Street, NEW YORK.

ENGINEERING.HERBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,

VOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,

p» aetc.^P RELIABLE. ACCUEA TE.
^ *4 Send for Circular.

L. M.PICNOLET.
Cortlandt St., NEW YORK, N. Y-

CARGENT & LUNDY,

Engineers,

1000, 46 E. VAN EUREN ST., CHICAGO.

FREDERICK SARGENT. A. D. LUNDV

GLASS WOOL
FO« STORACE B 'TTERIES ANu
LABORATORY WORK, F'LTRA-

TION PURPOSES, ETC.

GLASS WOOL MFG. CO.
?°li£$Zn^'ll1J3S, 207 W.Madison SL.hlcago.

YOU PkJKE>T3 IT!
Gale's Commutator
Compound.
The Only Article That Will Prevent Sparking.

Will keep the Commutator In good condition and prevent cutting. Absolutely will not gum the brushes.

50c. per stick. 95.0O per dozen Bend 5<>c. for trial stick.

FOE SALE BY ALL SUPPLY HOUSES OR

k. Mclennan & co., »...io»
Sole manufacturers.

Washington Street, • CHICAGO.

I

3
wmm. •^

SPRINGS
ALL SMALL SPRINGS USED
BY ELECTRICAL TRADE,

MOTOR OR MOTOR VEHICLE MANUFACTURERS.

U

THE WALLACE BARNES CO.
Established 1857. BRISTOL, CONN.

Submit samples for prices. Complete assortment, hlgb-grade co.d
rolled steel always in stock. Catalog upon application.

d 7K

(UL

6U (k. <H)iL

McRov Clay Works,
Brazil, Ind

302 Broadway, New York
1030 Moriadiiock" Blk., Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CARLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Gordon Battery Co.,
13 and 15 Laight Street, New York.

DEWAR BULBS FOR LIQUID AIR

Are now supplied with special silvered coat-

ing preventing Heat Radiation. Liquid Air

has been kept 29 days in such a bulb. Made

in all sizes up to 10 inches.

EDISON DECORATIVE AND MINIATURE
LAMP DEPARTMENT,

(General Electric Co.) Harrison, N. J.
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fRANK W. PHlLLPIfj, Pnc«IOKNT

C. H. WAGEN«KIL, Tf«e*«UHtfl.

f . ROWLAND PHILLIPS, v 1 l'*n
• . P. «t MiK'.TO'l, jr,

, BCC.

AMERICAN ELECTRICAL WORKS,
I

1 PROVIDENCE, It. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

>'ew VoitK Stork, W. J. Watson, 26 CorllamK St.

Chicago Stohk, F. K. Donohoe, 82 Lake St.

MotiTitEAi. Hrancu, Kugcne F. Phillips' ElcclricaHVorks.

MAIN OFFICES AND FACTORIE8, PHI LLIPS DA LE
, H. I.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Beat on the Market

Write for PrlceB.

Miaoftctured by

THE HEATH ELECTRIC CO.,

DETROIT, MICH.

BARRON,
Investigations and Reports for Financial Insti-

tutions and Municipalities on Waterworks.

Electric Light, Gas, Street Railway and Telephone

Plants,

ROOM 220 FIRST NATIONAL BANK BUILDING,

DEARBORN AND MONROE STS.

Telephone, Central 128. CHICAGO, ILL.

Six Yori with Qtntril Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Pitenl Ctmei. Patant Soliciting.

~r-

CARDINAL VIRTUES OF

COLORADO LAMPS.
Uniformity of C. I'., voltage and

wattage. High maintenance of C.
P. during life. Long life with high
efficiency. Full average 0. P. at
marked voltaee. Use them and
prove our claims. Prices and cat-
alogue upon application.

1HE COLORADO LAMP CO
2C57 California St., Denver. Colo.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

FINE MAGNET
ANNUNCIATOR

JUMPER NA/IR ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products In stock.

MANUFACTURERS
BABBITT METAL, BAR. WIRE SOLDER,

PIG LEAD, INGOT COPPER. SPELTER, ETC.

GREAT WESTERN SMELTIN6 AND REFINING CO., Chicago

^L_L_ J
YOU WILL REST ASSURED

That Your Terminals are Safe
When Protected With a

Moon Fuse Terminal Head
Never Known to Fail or Lose a Wire.

THIS ILLUSTRATION SHOAS THE OUTER CASINO CLOSED

Simplifies testing and transposing ol lines:

it occupies bat a small space; the only

cost of maintenance is fuse wire

Write Now For Descriptive Matter.

THE MOON MFG. GO.
45-47-49 S. Canal St., CHICAGO.

- TAL
at/

AT. AtWD. .

/ Save Vr?
Morvey

by usir\<s the

Remington
Typewriter users testify

1

that it gives a better
return, for the in-

vestment than any^

other writing

machine.

WiCKOFF, SEAMANS & BENEDICT, '"c^ggS.*-

IMPROVED

WARREN
ALTERNATOR
SANDUSKY

. OHIO

NATIONAL CODE STANDARD

'0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET, R. I.

AUTOMATIC

CLOCK

SWITCHES.
w. make. I

mm oil sbow « in.low or

;o>od.

Prices .iin;,' for " on " or '•off."

16 Amp., 26 Light*. Standard. 220

V.. 0. P.. $4 60: T. P . $5 50

26 Amp. 50 Lights. Standard. 220
V . 0. P., $6 00: T.P..S6 50

50 imp..) 00 Lights, Standard. 220
V„ 0. P.. 56 00: T. P . $8 00.

76 Amp.. 150 lights. Standird. 220

V ,D. P . $8 00: T. P.. $10 00.

Prrlccll) RellaDe

Scnl on 10 Dais' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.
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WANTED.
First-class, experienced mechanical draftsmen

wanted at once, some of them acquainted with
electrical work; those with shop experience
preferred. Apply bv letter to CHIEK DRAFTS-
MAN, P. O. Box 911, Pittsburg, Pa., staling
experience in full and giving references.

WANTED.
Alternator, Arc Dynamo and Arc Lamps.

One 60 cycle Alternator, 1,100 or2,200 volts,

approximately 100 K. W. capacity. Also two
65 light Brush Are Dvnamos. 6 amperes;
75 Brush, T.-H. or Wood, 9.6 ampere, double
carbon Arc Lamps. Address

Lincoln Gas and Electric Co.. Lincoln. Neb.

WANTED — FOR IMMEDIATE DELIVERY.

One 300 K. W. 2,200 volt, 2-pbase Alternator,
7,200 alternations.

One 400 H. P. vertical Engine, direct connected
to alternator.

One 400 H. P. Sterling Boiler.
Above machinery to be in first-class condition

and subject to inspection before purchase.

Address Owensboro City Municipal Electric Works,

Kentucky. E H. Breidenbach. Mgr.

FOR SALE.
On account of failing health I desire to sell

my controlling interest in a telephone plant
with 225 subscribers and 250 miles of toll lines.

For full particulars address.

Lock Box 374, Olney, III.

FOR SALE.
One—100 Horse power direct current belted

tvpe 500 volt Moderate Speed Motor.
"One—40 Horse power direct current belted
tvpe 500 volt Moderate Speed Motor.
'Manufactured by the Westinghouse Electric
& Mfg. Co. These machineswerp used less than
ten months to operate a flouring Mill; are in first

class condition and ready for immediate de-
livery. For further particulars, address.

The Lee-Warren Milling Co., Salina, Kansas.

FOR SALE.
Second-hand insulated weatherproof copper

wire. ~So 6, 14cents per pound; No. 10, 15
cents per pound.

G. MATHES' SONS COMPANY,

FOR SALE.
Two 150 K. W. Detroit 550 volt

multipolar generators, compound wound,

self-oiling bearings, slotted armatures, $500

each f. 0. b. Chicago, subject to inspection

at our works.

Gregory Electric Co.,

54-62 5. Clinton St.,

CHICACO.
ION2

:uroi
Engineers of standing and acquaintance In

Europe wish to arrange for handling several
good inventions abroad. We want such as are
adapted for the organization of companies, etc.
Liberal propositions made.
ZERBE CO.. Engineers. 11 Broadway, New York.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

bay or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chicago,

GREGORY:
ELECTRIC co.

54-62 5.CLINT0N 3T. CHICAGO

FOR SALE.
. Bttenwtor.

1
.-,..

.

...

.. „
30-k. w. Wratlnghouw
45-k. w.

Two 60-k. w.
«.

One 75>k. w. •• -i
One 120-k.w. ••

1 "
One 240-k. w. •• "133 • -

• Monthly Barjaln Sn.'l
. All

Apparatus lully guaran '.• <:'i.

bullock Electric

Mfg. Co.,
CINCINNATI, U. S. A.

Wagner Electric

Mfg. Co.,
ST. LOUIS, U. S. A.

Direct and Alternating Current
Equipments for Electric Light and
Power. 287

W.S.EDWARDS MFG.CO.,
MAKERS OF FINE

Gas and Electric
Light Fixtures

21 EAST LAKE STREET, - CHICAGO.

Send for Catalog.

EDISON
BATTERY FAN OUTFITS

...WITH...

EDISON LALANDE CELLS
Are toe only efficient battery fan outfits on the

market. Invaluable for the sick roo3L

Write for Catalogue No. 4.

EDI8ON MFC. CO.,
FACTORY, ORANGE. NEW JERSEY, U.S.A.

CdIcoko Office: 144 Wataub A
.1 Department, 16 Cedar Street, New York.

Write for Our Prices on

CORLISS ENGINES
26 x 48 Fishkill Corliss, R. H.
26 x 48 Fishkill, L. H.
26 x 48 Rankin & Fritsch Corliss.

24 x 42 Rankin & Fritsch Corliss.

20 x 48 Harris Corliss.

20 x 48 Wheelock Corliss.

20 x 48 Frascr & Chalmers Corliss.

18 x 42 Rankin & Fritsch Corliss.

J 8 x 42 Wright Corliss.

16 x 42 Atlas Corliss.

16 x 42 Harris Corliss.

14 x 24 Cooper Corliss.

12 x 36 Harris Corliss.

AUTOMATIC ENGINES.

14+ and 24 x 16 Ball & Wood Cross
Compound.

13 and 20* x 15 Armington & Sims
Cross Compound.

16 x 32 Buckeye.
15 x 14 Ideal.

12 x 12 Armiogton & Sims.
8x9 Armington & Sims*

BOILERS.

Six 250-hp. Babcock & Wilcox, 125 lbs.

One 150 Heine. 125 lbs.

One 72 x 18 Tubulars, 100 lbs.

Eleven 60 x 16 Tubulars, 100 lbs.

W. W. WHITEHEAD COMPANY, DAVEHPORT, IOWA.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem.
plating the improvement of powers, will find it to their interest to confe:
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE RBQUIRE-TENT5
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

Our Students
Succeed

Our instruction helps students to
better positions and higher sala-
ries. This is what a student says:

A Lineman Benefited.
My coarse has been a benefit to me in

many ways. When I enrolled, I was work-
ing as a lineman.
Owinfi to the ex-
cellence of yonrin-
etraction, I was
advanced to the
position ofdynamo
tender, and then to
trimmer, with an
increase in wapea.
I am now getting
practical experi-
ence in handling

r machinery and

E

winding arma-
tures. T shall al-
ways be a good
friend Of the

j I schools.

>

,| Instruction by Mail
j I for Electrical Workers in Electri-

cal Engineering, Power and Light-
ing, Railways, Lighting, Car Run-
ning. Monthly payments.
When writing, state subject in

which interested.
INTERNATIONAL CORRESPONDENCE BGHOOLS

Established 1891. Capital *1,&0U,0U0.

Box 1003, Scran ton. Pa.

o

> The Standard Open Circuit Batteries

of the World.

S.CND F )R CIRCULAR AND PRICES.

I THE LECLANCHE BATTERY CO.,

111 to 117 East 131st St., N. Y.

THE SEVERE TESTS GIVEN THE HARD PLATES OF

THE COLUMBUS STORAGE BATTERY
By numerous Electrical Experts, has proved

conclusively that the plates have the greatest

carrying capacity per pound of weight and the

lowest internal resistance. They will stand high

charge and discharge rates.

THE PRICE IS RIGHT.

The Columbus Battery and Specialty Co.,

25 N. SCIOTO ST., COLUMBUS, OHIO.

WRITE FOR CATALOCUE.
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THIS IS INTERESTING.

MANUAL vs. AUTOMATIC
TELEPHONE SERVICE.

When you buy telephones of the Manual type, you not only pay a big price for the instrument, but you

actually agree to pay a tribute of from $7.00 to $12.OO per year on each telephone for operating it. Why
not apply a remedy at once, or at least investigate ? We guarantee the Globe Automatic Telephone System
to perform the duties of operators, and to require very little and inexpensive room. No heat is required

and no light. Perfect service night and day, absolute secrecy of conversation, and the manipulation so

simple that mistakes are impossible, while the rapidity with which connections are secured is amazing.
Connection to long distance lines and neighboring exchanges are affected with the same swiftness

and dispatch.

Ask for estimates on new exchanges, and also how to convert Manual exchanges into automatic. Our
proposition, prices and terms will be agreeable surprises.

6L0BE AUTOMATIC TELEPHONE CO
Office: 59 Dearborn St. Factory: 31-45 W. Randolph St., Chicago.

STEVENS'

MECHANICALCATECHISM
PRACTICAL KNOWLEDGE

FOR
Stationary and riarlne Engineers, Firemen, Electricians, riotormen, Ice

Machine Men and Mechanics In Qeneral.

New and Original. All Modern Machinery fully described and explained. Technical
Points made Clear by Word and Drawing. Qu«itlons and Answers

for Civil Service Examinations, etc.

SUBJECTS TREATED:
WATER. STEAM, COMBUSTION. SMOKE PREVENTION. BOILERS, BOILER
CONSTRUCTION. TESTING AND MANAGEMENT. SAFETY VALVES. IN-
JECTORS. PUMl'S AND GOVERNORS. STEAM GAUGES. LUBRICATORS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND. CROSS COM-
POUND, RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR EN-
GINES. TRACTION ENGINES, ELECTRIC ENGINES. AUTOMATIC AND
CORLISS ENGINES. CONDENSERS. JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE. LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR. REFRIGERATION. ABSORPTION AND COMPRESSION METH-
ODS, BRINE AND DIRECT EXPANSION SYSTEMS, TUMPS, VALVES.
TESTS. TARLES. AMMONIA, AMMONIA FITTINGS. LIQUID AIR. MACHINE
SHOP PRACTICE. STANDARD NUMBERS AND RULES. PULLEY SPEED
CALCULATION. SQUARE ROOT. LEVERAGE, ELECTRICITY. DYNAMOS.
ACCUMULATOR. RHEOSTAT. TRANSFORMER. VARIETIES OF DYNAMOS.
PARALLEL AND SERIES WIRING. THREE-WIRE SYSTEM. MANAGE-
MENT AND CARE OF ELECTRIC PLANT. REPAIRS, ELECTRICAL MEAS-
UREMENTS. MOTORS. STATIONARY. TROLLEY AND THIRD RAIL SYS-
TEMS. CONTROLLER. ELECTRIC LOCOMOTIVE. ELECTRIC HEATING
AND COOKING. HOUSE WIRING. DIFFERENTIAL GEAR. FRICTION-
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR. THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.

336 Pages. 240 Illustrations.

' F^ICJE!, ^I.OO. Sent anywhere prepaid on receipt of price.

Electrician Publishing Company,
510 Marquette Bldg. . Chicago.

New and Revised Edition JUST ISSUED.

American Telephone Practice
ByKEMPSTER b. miller, m. e.

CONTENTS.
Chapter I —History and Principles of the Magneto Telephone. II —History

and Principles of the Battery Transmitter. III.—The Telephone Re-
ceiver. IV.—Carbon Transmitters. V. — Induction Coils. VI.—Bat-

teries. VII.—Calling Apparatus. VIII.—The Automatic Shunt. IX.

—

The Hook Switch, and Circuits of a Telephone. X.—Commercial Call-

ing Apparatus. XI.—The Telephone Relay or Repeater. XII.—Self-

induction and Capacity. XIII. —-Telephone Lines. XIV. — Simple

Switchboards for Small Exchanges. XV.—Listening and Ringing Appa-
ratus for Switchboards. XVI.—Self-Restoring Switchboard Drops. XVII.

—Complete Switchboards for Small Exchanges. XVIII.—Lamp Signal

Switchboards. XIX. —The Multiple Switchboard. XX —Transfer Sys-

tems. XXI. — Common-Battery Systems. XXII. — House Systems.

XXIII—Protective Devices. XXIV—Distributing Boards. XXV.—Par:y

Lines Non-Selective. XXVI.—Party Lines. Step by Step Selective Sig-

naling. XXVII.—Selective Signaling by Strength and Polarity. XXVIII
—Harmonic Systems of Selective Signaling. XXIX —Wire forTelephone
Use. XXX.—Pole Line Construction. XXXI.—Overhead Cable Con-
struction. XXXII.—Underground Cable Construction. XXXIII.—Test-

ing. XXXIV. — Automatic Exchanges. XXXV. — Storage Batteries

XXXVI.—Specifications.

518 large octavo p tges, 379 lllus. Price, $3. 00.

This is the first complete treatise on Telephony in the

English language. The author was peculiarly qualified for the

task, having been an examiner in the U. S. Patent Office in

the telephonic class, and subsequently as a telephone engineer

had a wide experience in every branch of telephonic work. The
text is profusely illustrated by cuts of commercial apparatus
and carefully prepared diagrams of circuits. No diagram is

given without a full explanation. The apparatus, circuits and
methods of the American Bell Telephone Company and of the

various independent companies are fully described. The
apparatus and methods used in making all of the tests required

in commercial telephone work are fully treated.

Copitsof this or any other tlectrical book pH&RsAed sri: prepaid,
to any address i't the ~ ti ice,

SIO Marquette Building.

CHICAGO, ILLISOIS.Electrician Publishing Co.,
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PROTECT YOUR PROPERTY BY
USING OUR

SIGNALPHONE
FIRE ALARM.
FIRE, POLICE AND BURGLAR

*LARM.

< U 1 INTERCOMMUNICATING
CENTRAL ENERCY WALL
PHONE CAN'T BE BEAT.

INSIDE or OUTSIDE.

YURCAE
SICNALPHONE MFC. CO.

MILWAUKEE, WIS.

PRACTICAL FEATURES

OF TELEPHONE WORK.
By A. E. DOBBS.

Cloth, 7 by 5 14 Inches. Illustrate!. 134 pages. Appendix. 75 Gents.

THIS work is designed as a simple, plain-speaking handbook for the prac-
tical telephone man. Its author, Mr. Dobbs, has been eminently fitted

by fourteen years' experience in telephony to deal with the subject in a thor-

oughly competent manner. This he has done, and the result is a mine of in-

formation, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding
wires, resistance, inductive capacity, etc.

This or any other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

ELECTRICIAN PUBLISHING CO.,
510 MARQUETTE BUILDING, CHICACO.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with
Pennies or Washers on a string.

Have you investigated Measured Service?

All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St., CLEVELAND, 0.

All the Year 'Round
it is possible to enjoy the
benefits of a

telephone:
at a cost of

5 Cents a Day and
up

according to one's needs. A minimum price for

an ideal service, enabling one to reach over
50.000 subscribers in ( liicago and vicinity.

CHICAGO TELCPHONE COMPANY, 'eaWMW
''lS

,

i&ft,rert.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every
house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W., WASHINSTON, D. C.

DROP MAGNETS
COMPLETE, INCLUDING CORES AND TERMINAL PINS.

BUILT TO ANY SPECIFICATIONS BY

VARLEY DUPLEX MAGNET CO.

Fisher Building, CHICACO. PHILLIPSDALE, R. I.

KELLOGG

TELEPHONES
AND

SWITCHBOARDS.

You are cordially invited to

visit the Kellogg Pavilion in

Section K, Electricity Bldg., at

the Pan-American Exposition, at

Buffalo.

111:1.1. Tiri! SWITCHBOARD,
Manually Bpitorlng Dropi,

Factory and General Offices:

229 SO. GREEN ST., CHICAGO.
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Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Go.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
36-50 W. Jackson Boulevard, CHICAGO. U. S. A.

No. 35.

CENTRAL ENERCV
Telephone.

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOGUE.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO

e»

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., JPI IflCP Pfl

CHICACO, U. S. A. I CLi Ifirili Ulli

GABLE TERMINALS.

CHEAPEST AND BEST ON THE MARKET.

NEAT, SUBSTANTIAL,
COMPACT, MOISTURE PROOF,
CONVENIENT, WILL NOT ARC.

HARD RUBBER INSULATION.
ALL CONTACTS SOLDERED.

WRITE FOR PRICES.

Century Telephone Construction Co.,

CLEVELAND, OHIO.

be: ljf» to date
And Install In >our town or cit) an

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STR0WGER AUTOMATIC

TELEPHONE EXCHANGE,
tookery, Chioaso*
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TELEPHONE

CABLES
"REGULAR" OR
"CONFERENCE
SPECIFICATIONS.

1 >

Dry paper, single or double

wrapped, twisted in pairs,

length of twist not to exceed

three, inches, formed into a

core and loosely arranged in

reversed layers.

Five Hundred Megohms
per mile insulation resistance.

Static Capacity Absolutely

Guaranteed.

All subject to purchaser's

tests, and factory tests are

open to purchaser's experts if

desired.

MARLIN CABLE HANGERS

DURABLE AND CHEAP,

Shipped to all parts of the

United States. Samples and

BOTTOM PRICES on application.

THE F. BISSELL CO.,

114-116 ST. CLAIR STREET,

TOLEDO, OHIO.

KOKOMO TELEPHONES
\AfilI Satisfy YOU.

NOTHING IN FRONT OF THEM.

Write lis for particulars.

KOKOMO TELEPHONE & ELECTRIC MFG. CO.,

jffc KOKOMO, IND.

CHICAGO
TELEPHONE
SUPPLY CO.=CHICAGO, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WI8.

Tbe Largest and Oldest Manufacturers of RhM-
etats In tbe World.

TELEPHONES FOR EVERY ONE
GUARANTEED
Or Money Refunded.

BATTERY CALL
telephones

IGENERATOR CALL, Fl I 7.50
eel W^^^HB«B.BWaa

GENERATOR CALL
TELEPHONES

Good lor 3 Miles.

RELIABLE AND CHEAP.

ITWO TELEPHONES,^

BHUilEIlBiJIiEEi] /%\

Address all orders

FARR & FARR, I 10 W. Jackson Blvd.
Deparimen a. CHICAGO.

00 YOU WANT
QUICK SHIPMENTSTELEPHONES.

Ask us what we can do for you on short notice on Tele-
phones, Switchboards and Line Material.

Kansas City Telephone Mfg. Co.,
Kansas Olty, iwio.516 Main St.

HIGH-GRADE

SERIES 'PHONE.
One or the strongest Series 'Phones on

the Luarket, equipptd as follows: Double
battery box and backboard of highly
finished oak or walnut. 4bar,fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induct on
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

Eldredge Battery Voltmeter,

A Direct Reading Onmmeter.

Ohmmeters,
Ammeters,

Toltmeters.
Special Electrical Machinery.

F. B. SAGE & BR©.,
Successors to American Electric Specialty Co.,

128 Liberty St., Kew York City.

New York Agents Wirt Electrlo Co. Rheo-
stats and Brushes.

BUY YOUR BOOKS
FKOM THE

Electrician Pub. Co.. 6 1 Marquette Bldg ., Chicago.

The only low-price pocket Instru-
ment indicating in volts. Connect-
ing posts have non-removable nuts.
Light weight and neat in appear*
ance.

Eldredee KlectrlcMfg.Co.,
Springfleld. Mass., U- S. A.

Eureka Depolarizing

Solution for battery cells.

WRITE US ABOUT IT.

SPAHR & SWINGLE,
MILLERSBURC, OHIO.

———————————

ARE YOU LOOKING FORTROUBLE?
IF SO, GET A COPY OF

TELEPHONE TROUBLES
AND HOW TO FIND THEM

—IN—
BOTH MAGNETO AND COMMON BATTERY

SYSTEMS.

8th Edition Just Out. Price, 25c.

Electrician Publishing Co.,

• SIO Marquette Buildine,

2 CHICAGO.

i

Mackinac Island
AND RETURN— 7 days trip— $0£
Meals and berth included. ^m %J
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
AND RETURN-4 days trip— $ I Q
Meals and berth included I Oi
Leave Chicago Tues., Wed., Frl. and Sat, at 8 p. m.

MUSKEGON OR GRAND HAVEN $C
ANO RETURN
Berth included.

IGOODRICH

STEAMERS

Leave Chicago 7 :45
P. M. daily.

Finest
Service on
the Lakes.
For complete infor-
mation address

R. C. DAVIS, C. P. A., Foot Michigan .Ave., Chicago, III.

OR C, K. I. & P. OR C.,B. & Q. RY'S.

THOROUGH INSPECTIONS

Insurance against Los» or Damage

Property and Loss iol Lile ind

Injury to Persons caused by

steam boiler explosions. Wright Gable Hanger.
. M. ALLEN, President.

tt.M. B. FP.ANKL1N. Vice-President.

F. IJ. Al.l.nN. Second Vlc«-Prenlflent,

J. I!. PIEBCE, Secretary,

L. B. BBAISEBD, Treasurer,

L. K.MIDDLEBKOOK, AIM. Secretary.

SEND FOR SAMPLES AND PRICES.

R.I. TELEPHONE & ELECTRIC CO.,

PROVIDENCE, R. I.

Mention this paper.

JBOWARDS a^Co

DOOR SWITCH
(The Lungen).

Porcelain Insulation.

Wire Connections in Front.

Style A—Lights when door is open;
out when door is closed.

Style B— Lightswhen dnorli closed;
out when door Is open.

THE ECO DOOR SWITCH OPERATES
LIGHTS "EVERY OTHER TIME."

Approved by tho National Board of
Unci crwritura.

flEwyowK N-y
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The Smith-Vaile Electric D riven Triplex Pumps.

easy to start, easy to run,

are the acme of perfection.

Sloam and Power Pumping Machinery

for all purposes, including

WATER WORKS
PUMPS,

Jet and Surface CONDENSERS.

AIR COMPRESSORS,

Cottonseed and Linseed Oil Ma-
chinery, Filter Presses and

Victor TurbiDes.

IF INTERESTED. ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,
257 Lehman St., DAYTON, OHIO, U. S. A.

ATon, or Two, of Coal.

or less, per day. is often the line which
divides the field of profit from the abyss
of loss. Instead of wasting your ex-
haust steam by carrying it out in theair,

save the heat units in it by using it in a

Stilwell Feed Water Heater.

For every ten degrees added to the tem-
perature of the water before it enters a
boiler, about one per cent, of the total

fuel otherwise required will be saved,
and then, in addition, these heaters
really purify the water. They are
easily cleaned, reliable in operation,

and built of the very best materials.

IF INTEBESTED, ADDE1

The Stilwell-Bierce & Smith-Vaile Co.,

257 Lehman St., Dayton, Ohio. U. S. A.

XrHE TELEPHONE HAND-BOOK
NEW AND REVISED EDITION, WITH A NEW CHAPTER ON "RECENT PROGRESS," BRINGING THE BOOK UP TO DATE.

BY HERBERT LAWS WEBB.

ieo
Zlember of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Practical Guide to the

Testing of Insulated Wires and Cables." Joint Author of "Electricity in Daily Life."

'ages, 133 Illustrations, Cloth, Hand- look 'rice $I.OO.
Extract from Preface.—"This little book has no pretension to be considered a complete treatise on telephony as It exists in America. The time for such a work is not yet come. But It it

felt that there is a demand for a practical book on telephone working and management, and the TELEPHONE HAN'D-BOOK is an attempt at meeting that demand. With the exception of a few
chapters dealing with certain forms of transmitters and receivers used in Europe, which a re given for the information of those who may wish to engage in the manufacture of telephones, the
book is based entirely on standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been snared to make it the best book of its k.
everything regarding telephone work and management. It con

nd. It Is right up to date, intensely practical, and so plain and clear in Its language that
forms In size and style to our other Hand-Books which have been so favorably received by

anyone can understand and learn from It

the entire electrical fraternity.

CHAPTER 1. The Invention of the Telephone.
2. Souna Waves. Articulate Speech.
3. Electric Telephony. The Bell Tele-

phone.
4. The Microphone.
5. Current Induction. Electromagnetic

Induction.
6. The Induction Coll: Its Use in the

Telephone Transmitter.
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.

10. Other forms of Magnet Telephones.
11. The Gower, Ader and D'Arsonval Re-

ceivers, Mercadier's Bi-Telephone.
12. The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

CHAPTER 13.

14.

15.

16.

17.

18.

19.

20.

2L
22.

23.

24.

25.

26.

27.

-CONTENTS
Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmit-

ters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Bat-

teries.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

CHAPTER 2S.

29.

30.

3L
32.

33.

34.

35.

36.

37.

38.

39.

40.

4L

Metallic Circuit.
Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephone Instru-

ments.
Inspection and Maintenance.
The Condenser; Its Use in Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.
Long Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Teleph-

ony.
Recent Progress. Appendix.

rnhiuhed and for »aie by ELECTRICIAN PUBLISHING CO., 5IO Marauette Building, Chicago

ELECTRICITY FOR ENGINEERS
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.-CHAPTER I: Electricity; Positive and Negative; Conductors,
Kon-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; ohms; Current; Am-
peres.—CHAPTER II: Dynamos; Magnets; Field Cells; Electro Magnets: Permanent Magnets —
CHAPTER III: Armatures, Construction of. Different Kinds of; Commutators, How Made andCon-
nected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-
Tent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.

—

CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated in Series: Automatic Cut-Out: In Multiple Arcor Parallel; Multiple Series;
Multiple Series Cut-Out; Threo Wire System.-CHAPTER VI: The Arc Light; How Formed:
Causes of Unsteadiness; Remedy, Effect of shades or o.lobes: Shape of Carbons Under Different
Conditions of Rurnlng; Arc Lamps; Regulating and Cut-Out Mechanism: Action of Current: Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles In Lamps—CHAPTER VII: Commutators
and Brushes; The Brush Commutators; Brushes; Different styles of Brushes: Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes: Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box: Resistance Coiis.—CHARIER IX:
American Svstem of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature: Diagram of Cir-
jults through Dynamo. Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller: Circuits and Connections of No.8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo—CHAPTER XI: The Edison System: Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of circuits; Description of Tartsand Operation.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of circuits; The Regulator and Motor;
Action of Regulator.-CHATTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator ami Brushes; Diagram of circuits in Armature and Field: Regu-
lator; Circuits in Regidator. -CHAPTER XIV: Thomson-Houston system of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush; Resistance Colls and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scale; Solenoid Meters.—CHAPTER XVII: Voltmeters: Pressure
ind Potential Indicators.—CHAPTER XVIII: Testing: Oalvanotncters Asiatic Needle; Differ-
entlal Apparatus,-CHAPTER XIX: Whealstnno Bridge or Electrical Balar ; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.-ell AFTER XX:
gna Magneto as a Testing.Instrument; Armature; Field; Bell; Diagram of circuits.-chapter
XXI: Coupling Dynamos Together; In Series: In Shunt; Series, Shunt and Compound Wound Ma-
shlnes .--CHAPTER XXII: Switches and Switchboards; Loop Switch; Flag and Socket; change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors: General Principles the
Same as In I lynamod; Tv].es; shunt and Scries Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; Of Series Motors; Counter E. M. ¥.; Direction of Rotation and Direction of
fjurrent; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dynamos: Principles of the
Field: Field Current Armature; Winding: Connections: Lamination; Different Types of Alterna-
tors: Regulation: Leading Systems; The Brush Generators: Magnets; Armature: Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Mordev Alternator: Stationary Armatures;
Field Magnets; Ferran'i Armature; Field Magnets; Winding: Collectors.—CHATTER III: Dyna-
mos Concluded; Siemens Dynamo: Best Magnetic Circuits: Stanley Constant Current Dvnamo;
The Armature; Self Induction: Regulation.—CHAPTER IV: Induction Colls; Converters:" Trant-
formers: Economy of Distribution; An Electrical H. P.: Losses in Conductor; Induction Colls; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Colls; Con-
verters; Transforming Up and Down; Design of Transformers; The Static Charge: Protection
Against; Grounding the Secondary; Other Devices: The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers. Concluded; Fuses: Regulation: VVindingof Transiorraers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel svstem: Series Are
Light Svstem: Diagram of Circuits: Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force;
Hysteresis: Magnetic Penetration: The Circuit of Lines of Force; Experiments with Magnet;
Raplditvof Reversals and Hysteresis.—CHAITER IX: Arc Lamps; In Series: The Westinchouse
Arc tamp: Diagram of Circuits In Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X;
Arc Lamps, in Multiple: Slattery Differential Lamp: Mechanism of Lamp; Its operation.—CHAP-
TER XI: Measuring and Indicating Apparatus: Instruments for Use with Alternating Current!
Differ from those used with Continuous Currents: Ammeters: Voltmeters: Description of Several
Forms of Instruments.—CHAPTER Xll: Measuring Instruments. Continued: Hot Wire Instru-
ments; The Cardew Voltmeter: Details of the Instrument: I-nw Potential Voltmeter.—CHATTER
XIII: Voltmeters; Double Coll Voltmeter: Two Tv|«<s.—CHAPTER XIV: Spring Meters: Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments: Diagram of Connections and Opera-
tion of Instrument.—CHATTER XVI: Recording Meters: Stanley Meter: Construction and Prin-
ciples of Operation; Diagrams of Parts: .Mattery Induction Meter; Description of Parts and Prin-
ciples of Operation; Walt Meter; Thomson Meter.—CHAPTER XV11: Generators In Parallel:
Difho. titles in Operating: Alternate Current Generators in Parallel: Arrangements of circuits and
Machines for Operating in Parallel: Diagram of Common Arrangement of Machines and Circuits.—
CHAITER XVIII: ohm's Law: Strength ol current; Formulas and Examples; Power and Heat
IngElfectsot Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO.



i8 WESTERN ELECTRICIAN August 10, 1901

Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH SPEED ENGINES. HICHEST EFFICIENCY,

BEST CONSTRUCTION.

IALL INOINI
CHICACO OFFICE:

1526 Monadnock Building. ERIE, PENNSYLVANIA.

JEFFREY
ELEVATING,
CONVEYING,
POWER

TRANSMISSION

' FOR CATALOGUE,
ADDRESS

THE JEFFREY MFG. CO.
COLUMBUS, 0.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

CASOLINE ENCINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The lodern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page
Catalogue (mailed free to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

HALF RATES

TO

Wisconsin and Michigan Resorts.

August 1st to 10th, the Chicago, Mil-

waukee & St. Paul Railway will sell excur-
sion tickets from Chicago to the Sum-
mer resorts of Wisconsin and Michigan
at rate of one fare (Minimum rate

$4.00) for round trip, limit October 31st.

The list of resorts includes Milwaukee.

Waukesha. Palmyra. Madison. Kilbourn.

Elkhart Lake. Pewaukee. Lakeside. Hartland.

Nashotah. Oconomowoc. Sparta. Marquette.

Houghton. Ontonagon. Sault Ste. Marie, St.

Ignace. Minocqua and Star Lake.

Through sleeping cars to Marquette,
Calumet, Minocqua, and Star Lake and
frequent trains with parlor cars to

nearby resorts.

Full information at Ticket Office, 05

Adams St., or at Union Passenger Sta-

tion, Canal, Madison and Adams Sts.

ii TELEPHONE

TROUBLES

PALMER BROS.,
MIANUS, CONN.

Stationary and Marine Gasoline
Engines and Launches.

SEND FOR CATALOQ.

HOW TO FIND THEM,"
B, W.H. HYDE and J. A. McMANMAM,

FORMERLY

HASKINS TELEPHONE TROUBLES.

Tnl* little book Is strictly up-to-date on all
matters pertaining to telephone troubles and

remedtei.

Sent Postpaid for 25c.

teerentti) edition just o
Man;.
plete hand- nook for te XtOTt.

agora and en
will find tnis book a great beFp In locatli

n tor.

ELECTRICIAN PUBLISHING CO.,

610 Marqurtte Bldg., Chk.jo.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Westem Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next
morning. No change of cars; all meals
in Dining Cars. Buffet Library Cars

with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted
excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

4«i Broadway, - NtwYorfckuVItM St.. . Cfndnnstl'.,. ChllvlelphUk^Smltlinel'l St., PltUbUM
3A8 Wtthlmrtan Si., Bottoa\»34 Baperlof ft., Cl«veluia
y,t Main &«., - - Buff»to 17 0»m[njv-M«rt!u*, Detroit
m» Clarlc St., • • O.i- nr'j » Jtlnff3t.,IU«t,Toroat4,Oftt.

GRAPHITE FOR RESISTANCE...
Made In almost any form required and of 1 ohm or 1,000,000 ohms as
desired. We also make graphite boxes and crucibles resisting heats
of 4,000 degrees .

JOSEPH DIXOX CRITCIBL.E CO., - JERSEY CITY, ST. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head, and
Power required,

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

AN ELECTRIC SPRING.
The astonishing celerity of the

cures effected by Pluto Water at

French Lick Springs have earned
for it the title of the "Electric
Spring." Disorders of the blood
disappear as if by magic.

French Lick Springs are situa-

ted in the highlands of Orange
County, Indiana, on the Monon
Route. Well appointed hotels
with every convenience, under
new management. Two trains

daily from Dearborn station.
Write for booklet. Frank J. Reed,
G. P. A., Chicago.

When Traveling Northwest
See that yourtickel reads via

WISOONSIN
RAILWAY

For St.Paul, Minneapolis, Ashland and
Duluth.Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE, - WIS.

DON'T THINK
That you can keep posted as to

what is going on in the western
electrical field without reading the
Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

93.00 per year

;

91.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marauettn Bldq.. CHICAGO.

JUST PUBLISHED.

DYNAMOS,
A practical explanation of the Designing,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYNAMOS,
BY F. S. HUNTING,

Chief Engineer Fort "Wayne Electric Cor-
poration.

20 F ages. Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 25 CENTS.

ELECTRICIAN PUBLISHING COMPANY,
Hulte 510 Marquette Bide Chicago.

ALL EMPLOYES
In the operating department of the "Alton Road " are
required to paBB mental and physical examinations
calculated to flecure absolute safety to pasBengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the Bafest railways In the world Is

"THE ONLY WAY"

< J EH >- J. f'CAIM/'ilN, a !:>
i

.
i'A"-i)-ii5N((init AQMWT,

Cl'tOAOO, IL.CLNOU*.

REG.TRADE MARKS THE PHOSPHOR BRONZE SMELTINSCO.QMITED,
2200 WASHINGTON AVE..PHILADELPHIA.

i

"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS;Wlr?E,RODS,SHEEtS,ETC.

W&pAnJktwi" — DELTA METAL—
/TV CASTINGS, STAMPINGS and FORGINGS

^EtT*s ! ORIGINAL anoSolkMakcrsiimthe U.S.
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LINDSLEY BROTHERS COMPANY
menominee, mich., portland, oregon anjd spokane. wash,

wholesale: producers
so- toot to 80- foot polcs our -specialty.

POLES.
BERTHOLD CROSS

& JENNINGS,
J

ARMS.
WHITE OEDAR. ST. LOUIS.

IDAHO CEDAR UP tO 80 ft. Chemical Building.
LONC LEAF

PINE AND FIR.

CEDAR POLES, TIES, POSTS.
ALL SIZES FOR ALL PURPOSES. ,-MORSE GO.,

PRINCIPAL OFFICES, SAOIKTAW, MICH.

IPaKXAajUI^ QsN^tjCJ^JU §M^VVVaV &MTM S«C

CEDAR POLES PILING * ND STREET R< R> TIES>

GASOLINE MOTORS
-FOR-

BICYGLES, VEHICLES, LAUNCHES.

LOWELL MODEL CO.,
NORTH CHELMSFORD. MASS.

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Main Office, Lewlsburg, Teno., Brucb Office,

Kellerton, la.. Oak Mills, M.ntlcellc, Ark.

JUSTATPRESENTWE HAVE A SURPLUS OF MICHICAN WHITE CEDAR
6 AND 7 IN. TOP nrtl EC SPECIAL XI CC
25 AND 30 FT. rULCO TROLLEY I ICO.

OF COURSE THIS DOES NOT INCLUDE ALL OUR STOCK, BUT WE
CAN MAKE ESPECIALLY LOW PRICES ON THESE. WRITE US.

MALTBY LUMBER CO., BAY CITY, MICHIGAN.

Patents
Fifteen years of continual practice before

theU. S. Patent Office gives me the ability

to render Inventors valuable service In pro-
curing their patents. 1 am an electrloal and
mechanical expert, thoroughly conversant
with TJ. 8. and foreign patent laws.

Patent Litigation. Opinions.
F. W. BARNACLO,

809-811 Equitable Building, BALTIMORE. MD.

Washington Office. 602 F Street, N. W.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

JOHN H. FOWLER
1705-7 FiSHEf? BLOO;. CHICAGO.

STREET RAILWAY TIES.
Our specialty, T foot white cedar tlea for Electric
and Street Railways.

SPERRIZO&8ON8,
Daggett, Mich.

COOLIOOE FUEL m SUPPLY CO.
WHlTCrr.DAR a^B^ti I »"" r—~

and PACIFIC COAST f*^\^ l__ EZ_ ^9 .

OFFICE, 826 Guaranty Bldg., MINNEAPOLIS, MINN.

OLES W. C. STERLING & SON,

TIES.MONROE. MICH.
Eleven Pole Yard! In Michigan.

Wholesale Producer, for 40 year.

X-ULst r*ai1oliH»to.©ca.

PRACTICAL
Guide for Firemen,

By W. H. WAKEMAN.
Price 7B Cents.

80 pages, 14 Illustrations, hound In cloth.

BigF

An elementary treatise relating to the care
and management of Steam Boilers, Pumps,
Injectors, etc., and Steam Planta generally.
Containingtjomplete instructions, and many
valuable suggestions for tha safe, practical,
and economical management of the Steam
Plant.
Especially intended for those who seek

promotion, and aspire to be something more
than a "Coal bustler," and for the benefit of
Firemen and Engineers who do not "know
it all" and who are willing to profit by th<
Hugge*tiona, etc., of "one who has beeu
there."
In writing this book it has been the aim of

the author to give the duties of the fireman,
or the one in charge of a steam plant, in ad
simple and concise a manner as the subject
and tbe English language will admit of; and
to furnish all the information required to en-
able them to take charge of ana operate a
steam plant successfully add economically.

ELECTRICIAN PUBLISHING COMPANY,

510 Marquetta Building, CHICAGO-

Ask your dealer for these goods. DON'T LOOK for quantity but QUALITY. In the
GREEN BOOK of Hardware Specialties you will find only the BEST quality.

UriCA OROP FORGE & TOOL CO., %SA*u. 296 Bioadway, Hew York City.

CONTINUOUS RAIL JOINT COMPANY OF

AMERICA.
General Offices: 164 MARKET STREET.

NEWARK, N. J.

Millions In use on One Hundred and Forty-Five (14o)
railroads In the United Suites, on over Seven Thousand Five
Hundred (7.500) miles of track.

TOOLS, CROSS ARM BRACES,
DISTRIBUTING POLE TOPS.
IRON AND STEEL WORK OF

EVERY DESCRIPTION.

W. H. ANDERSON & SONS,
18 Macomb SI., Detroit, Mich.

mSSm

LINE BUILDERS' TOOLS.
1 Our Tool Book tells about them.
j

It is of Interest 10 all linemen. Get a
eopy now, FREE.

Headquarters for Linemen's Tools.

MATHIAS KLEIN & SON, "tffi&SJR.

3
RED CEDAR PILING, POLES AND

POSTS, all lengths. ,1. P. MEREDITH
CEDAR CO., Memphis, Tenn.

G. J. HUEBEL & CO.,

MENOMINEE, MICH.

Our Stock of

POLES
Cedar

TORREY
CEDAR CO.,

CLINT0NVILLE, WIS.

L.ro. Slock ContLntly on Hand.
Poles

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY.

Hultr SI O MnrniuMtf. CHIC.VKO.

CEDARTOLES
In Complete.

Main Yard at Menominee.
BRANCH YARDS AT

Wausaukee and Packard, Wis.
Nathan and Bagley, Mich.

— £34 Lys JSau.e' St., Cmi«^&o.

"Yards-. >>KC0|<NiNU, Miclv - £REeN)lAy."VvT5- — New LoNpolL "W'5.
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Westinghouse
AMMETERS AND VOLTMETERS

For Alternating or Direct Current Circuits.

Round pattern designed

especially for switchboard

and station use.

Neat in appearance, com-

pact in form, substantially

constructed, reliable in

operation.

Westinghouse Electric
& Mfg. Co., Pittsburg, Pa.

AU Principal Cities in U. S. and Canada.

IM OW R EADYl I

WESTERN ELECTRICIAN'S

1 1

ARRANGED IN BOOK FORM, POCKET SIZE.

10 Cents per Copy. Send for it.

ELECTRICIAN PUBLISHING CO., "Jas?" CHICAGO.
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FORT WAYNE ELECTRIC WORKS
(INCORPORATED.)

"Wood" Systems tor Light and Power \

DIRECT CONNECTED, DIRECT CURRENT GENERATORS.

Engine Type

Generators

From

1 K. W. to 500 K. W.

Capacity.

:

Built

For

Light, Railway

and

Power Work.

-SEND FOR BULLETINS.

Main Office and Factory,

-

...

Fort Wayne, Ind.

;.............;....,.....:..;;.:. ;

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid,

$1 A VOLUME.

Electrician Publishing Co.,

5I0 Marquette Building. Chicago.

1 r

I
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"BUG-PROOF"

WILL INTEREST YOU.

Sell at Sirtl. Are You

Posted?

Made in all Sizes from t

in. up lo Uin.

HAZARD MANUFACTURING CO.,

Wires and Cables.
HIGH-GRADE RUBBER'

COVERED,
WEATHERPROOF

Sbhebal Office and Wobks,
Wllkesbarre. Pa.

MAGNET, OFFICE, ANNUNCIATOR WIRE.
New York Officb, Chicago Office,

50 Dey 8t 1201-2 Marquette Bldg

£HAILLET, ADOLPHE A.

Consulting Electrical Engineer.

Plans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE. BUFFALO, K.Y.

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

electric company VULCANIZED FIBRE CO., - Wilmington, Del.
SOLE MAHER6. * « *

KARTAVERT.
HARD and flexible fiber in sheets, rods and tubing.

For Electrical and Mechanical Purposes, Railway Dust Guards, W aihera
and Packings. Patent Insulating Cleats.

87-89 W. Van Buren St.

CHICAGO, ILL.

UAjrumCTT/BKp BY

THE KARTAVERT UANUfACTDRkNG CO., Wilmington, M.
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01^

N. CANAL ST. T^twoartjs "
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BT,0WERS~**ORGE&
ENGINES • MOTORS
GENERATING SISTEAM HEATIJ
VENTILATING
TJRYINGAPPARA']
MECHANICALHT

'treyrVobk-

CARfl COMMUTATOR TRUING DEVICE.
DIRECTLY ATTACHABLE
ANY MACHINE HAVING

REMOVABLE BEARING

Built In Two Sizes.

TYPE A.

TYPE B.

,-i mm
i CAP. I

THE AXftOH ELECTRICAL MANUFACTURING CO., AKRON, OHIO.

SjAAAAAAAAAAAAfAAAAAAAAAAA.AB

9 Black Diamond File Works a

«R
4ft

W
4$

92—
- — --

*< OVK GOODS ABE ON BALE IN EVtBY LEADIS6 HIBDWill 0»
V( iTOBE JS THE TJ1SITED STATES AND CANADA. Jjf

Twelvs

Medals

Awarded at

International

Expositions.

43 of

1 G. & H. BARNETT COMPANY, §S PHILADELPHIA, PA. !

Insulated

Rubber
Wires and Cables.

John A. Roeblings Sons Co.

WORKS AT

TRENTON, N. J.

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Suoply Co.,

1118 f=»IIME STREET,
ST. LOUIS, MO.
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IMDI CY INSULATED
IfirLtA WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

"o
e
«^««l

ctNT Simplex Electrical Company,
onailnock. Block, CHICAGO. 75-81 Cornhlll, BOSTON, MASS.

WCSTCRN SELLING AGCNT.

H. R. HIXSON,
I 1 37 Monadnock.8lock. CHICAGO

*°N^
TRADE MAMC

18S9—Paris Exposition,
Medal for Rubber Insolation.
1893—World's Fair,
Medal for Rubber Insolation.

THE STANDARD FOB
RUBBER I XNIILATION.
Sole Manufacturers of

Okonite Wires, Qkonite Tape, Manson Tape, Candee "ssr Wires.

THE OKONITE CO., Ltd.
ffftrnTcK. [«••»•»»« 253 Broadway, New York.

Geo. T. Manson. Gen'l S«H
W. H. Hodglnt. Secy.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cables,

UNDERGROUND. AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEGRAPH AND FIRE ALARn CABLES.

All Wires are tested at Factory. JOXfiSBOKII, ISO.

(i PHONO =ELECTRIC "

TROLLEY
WIRE.

"Phono-Electric
AND

BRIDGEPORT BRASS CO..

19 MtrriT St . Nc» York

OHIO ELECTRIC WORKS,
CLEVELAND, OHIO,

Afe now mailing their new Illus-

trated catalogue. of the leading

Electric Novelties and Appliances.

Write for an early copy with dis-

count sheet.

2,000 III USE.

Tkc Nolan Ek.. tli.Co Trtj .(»»•.

Queen & Co.,
IOIO Cheatnnt St., Phila.

480 MONON BLOC, K.'IC*M,

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Rajr
Focus Tubes, Induction Colls.

.jrjs.^rr: STANDARD of the world.
wall 'phone—just suits
your PARTICULAR sub-
scriber.

ERICSSON TELEPHONE COz-obvw NEW YORK

Full equipments for
exchanges and private

lines. Ask for Cata-
logue and informa-
tion.

I-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.. PHILADELPHIA

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

CHAILLET, ADOLPHE A
Consultloi Electrical Eiflaeer.

flans and specifications for Electric Llett-
jng and Power Plants. Designer of Klee-
trlcal Macblnery.

476 BLUCOTT SQUARB. BUFFALO B V.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Stroot Railway and Electric Plants.

THE BEARDSLEY CRAVITY DAM.
For five cento in tamps, we will mail to any address our book entitled, The Gravity Dam.

307 MAIN ST. Write M. W. STARK. Sec'y and Treat., for particulars. ELKHART. I N D. fe-*«^®

CONTINUOUS RAIL JOINT COMPANY
OF AMERICA.

GSHIKaI. oitki!.: W2 MARKET STREET.
NEWARK, N. J.

Millions in use.on One Hundred and Foriy-
145) railroads in the United Statat, oo
Seran Tboasand Mvej Hundred (7.500?

rack.

WESTON Electrical Injitmrjient Co.,

^•ay Wavcrly Park, ESSEX CO., N. J.

futon Standird Foriablo Direct figadiop
MMi"> "*"** *»""••»

' Ammetin, Ullllammaters.

Broonl Ditectirs aid Circuit Testers,

Ohmmiten. Portable Galiinometen.

Stnndnr.t Srml-Port-
iboratory Standerii

Mir Stal'nn Voltmeters and Aramn

Martina

SVeaton Standard Portat.li' Direct
Beading Mllllvoltmcter

DERI !il In-
strument

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOABD8, PANEL, BOARDS. SWITCHES, ETC.

UTIOA. NSEXkf VORK.

MODEL K

OF THE

"AONE"
PORTABLE

TEST SET

NOW READY.

in this Journal (or mor
ption, ill

Write for Catalogue No. 60O-A F

SMALLEST, LIGHTEST, MOST COMPLETE.

Itisuci'- Resistance. Conduri

Calibrates Ammeters and Voltmeters.

& Varley Loo etc.

Insulation Si

Locates Faults bj Mur't,

ELMER C. WILLYOUNC.
97-90 FRANKFORT ST. NEW YORK, N. r.
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The System of the Future.

9 9

CENTRAL ENERGY

VISUAL SIGNAL

TELEPHONE EXCHANGES.

Entirely new in design and

especially adapted for

small exchanges.

Simple in construction.

No complicated circuits or

apparatus employed.

JOO Line Visual Signal Central Energy

Switchboard.

Full Metallic.

Operates equally well on com-

mon return or grounded

circuits.

Full information and descrip-

tive matter on application.

Central Energy Wall Telephone. Central Energy Desk Telephone.

WESTERN ELECTRICAL SUPPLY CO.

^-•-•-
ST. LOUIS, U. S. A•<

t

t

t

t

t
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For Incandescent Lamps and Everything Else. PL^ATINUM
BArcKre «& co.,

MANUFACTURERS OF PLATINUM IN ALL SHAPES.
Nowark, N. J. New York Office, 120 Liberty Slreet.

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

W« tell PLATINUM In any quantify, either large or mull. We buy PLATINUM or anything

containing PLATINUM. In any quantity.

Crlmshaw. Raven White Core. Raven Black Core.

ALL OUR WIRES pass Inspection iind carry the above TRADE-MARKS on our tags. We also manufacture Crlmshaw and Competition Tapes MM Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlandt St.. New York.
.

1 CHICAGO:
'

] 102 Uesplalnes St.
BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

•0»»»*j»•••••!

Genuine Telephone Wire
Of highest conductivity and heaviest galvanizing, made in accordance with the specifications of the largest

Telegraph and Telephone Companies, has an embossed tin seal securely riveted around every bundle as follows :

It,
I

toQ
_) <
< x

LO LU

I OS

hi
a*-
H UJ

OX
ZH

i 10mMBfrMila«*BOifiaiifc^iM

Q WAiAMM^^smaSmMss^
Bundle of Telephone "Wire

with Seal Attached.

1
a « m f^ ||> CIIDCTITIITI tO IVI of inferior wires by seeing that every bundle is taggedAVUIU OUBO I I I U ! Ivll (according to grade) with one of these seals.

A I CO Copper Wire, bare and insulated, single and AUCDIPAU CTCCI fir \A/IDC Pfl
I ALOU stranded, for telephone, light and power. AlflLlllUAIl O I EEL (X IT I It E UUii
I GALVANIZED STRAND. THE ROOKERY, CHICAGO. ILL.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co....—

Akron Smoking Pipe Co 10

American Battery Co 10

American District Steam Co..—

Amer. Electric Fuse Co —
Amer. Electrical Heater Co.. 10

Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. Steel A Wire Company. 3

Amer. Toll Telephone Co— 14

Anderson A Sons, W. H 11

Baker A Company 3

Ball Engine Company 18

Barnaclo, F. W 19

Barnes Company, Wallace . ..
.—

Barnett Company, Q. & H 22

Barron, A. M H
Beardsley Gravity Dam A
Construction Co 1

Borthold A Jennings 10

Bcsly A Co., Charles H 22

Big Four R. R —
Blssoll Company, The P 10

Bossert El. Construction Co. . 1

Bowers Manufacturing Co ...22

Bridgeport Brass Co 1

Brant porcolaln Works, G. F. 7

Bullock Electric Mfg. Co.... 12

Chicago Telephone Co U
Chic. Telephone Supply Co.. .16

College City Electric Co 11

Colorado Lamp Co.. The 11

Columbus Batt. A Spec. Co.. —
Continuous Rail Joint Com-
pany of America 1

Coolldge Fuel A Supply Co. .19

Crocker-Wheeler Company..—
Cutler-Hammer Mfg. Co 18

Cutter Elec. & Mfg. Company. 1

Central Electric Co 5

Central Tolophone A El. Co. . 10

Century Telephone Const. Co. -

Challlet, Adolphe A I

Chicago A Alton Railroad.. ..18

C. AN. W. R. R I*

Chicago Edison Company 4

Chic. Fuse Wire A Mfg. Co. ..12

Chic. Houso Wrecking Co....—

C, M. ASt. P. R. R 18

D. A W. Fuse Company
Dearborn Drug A Chem. Co..

Diamond Meter Company—
Dlehl Mfg. Company
Dixon Cruclblo Co., Joseph..

Edison Decorative A Minia-

ture Lamp Dopartmcnt 10

Edison Mfg. Company 5

Edwards A Company 10

E'dwards, W. S., Mfg. Co... .—
Eidrcdge Electric Mfg. Co.. .

—
Electrical Engineer Instltute.12

Electric Appliance Company. 10

Electric Storago Battery Co. .13

Electrician Pub. Company... 21

Elec. Motor A Equipment Co. 8

Electrolysis Proof Conduit
MauufacturingCo 5

Ericsson TelephoneCompany 1

Farr A Farr 18

"For Salo"Advortlt.ements .. 12

Ft. Wayne Elec. WorkB., Inc.. 21

Fowlor, John H 19

Franklin Eng. A Elec Co....—

General Electric Company... 9

General Incandescent Arc

Light Company 5

General Incand. Lamp Co....—

Glass Wool Mfg. Co —
Goodrich Steamship Llne....l6

Gordon Battery Company.... 10

Gould Storage Battery Co 4

Great Western Smelting A
Refining Company —

Gregory Electric Company. ..12

Hartford Steam Boiler In-

spection A Insurance Co.. .—

Hazard Manufacturing Co...—
Heath Electric Company ....11

Helios-Upton Company 22

Hobart Elec. Mfg. Company.. 1

Holmes Fibre-Graph. Co —
Huebel A Co., C. J 19

Humphrey. Henry 11 —

Incandescent Electric Light

Manipulator Company —
Indiana Rub. A Ins. W. Co.... 1

India Rubber A Gutta Fercha

Insulating Company —
Intornat'l Corres. Schools— 12

Joffrcy Manufacturing Co.... 18

Johnston, Thomas J 1

1

Kansas City Tol. Mfg. Co —
Kartavort Manufacturing Co.—
Kellogg Switchboard A Sup-

ply Company 11, 14

Keystone Elect. Inst. Co 7

Klein A Son, Mathlas 19

Kokomo Tel. A El. M. Co. .16

Leather Preserv. M. Corp 10

Leclanche Battery Company.12
Leffel A Co., James 18

Llndsley Brothers Company.. 19

Lowell Model Co -

Maltby Lumber Company 19

Manhattan Gen'l Const. Co. 8

Manross, F. N 10

Mason Tel. Pay Station Co. ..14

McLennan A Company, K— 10

McRoy Clay Works 10

Meredith Cedar Co.. J. P 19

Metropolitan Tel. A El. Co. .17

Mica Insulator Company 10

M tscetlaneous Advs 12

Missouri Electrical Mfg. Co..—
Modern Gas Engine Co 18

Moloney Electric Company.. 5

Monarch Fire Appl. Co —
Monon Railroad IS

Moon M fg, Co.. The 15

MunsellA Co., Eugeno —

National Carbon Company...—
National Conduit A Cable <o lii

National India Rubber Co —
Now York Ins. Wlro Co 3

Northern Elec. Mfg. Co 9

Ohio Electric Works 1

Okontte Company, The I

Oran Lumber Company 19

Pacific Electric Company —
Palmer Brothers IS

Paragon Fan A Motor Co —

Parsell A Weed 22

Perrizo A Sons —
Peru Elec. Mfg. Company— 5

Phillips, Eugene F 11

Phillips Insulated Wire Co.. .11

Phoenix Glass Company —
Phosphor-Bronze S. Co 18

Plgnolet, L. M 10

Pittsburg A L. S. Iron Co 19

Porter-Morse Company 19

Pratt Institute 12

Queen A Company 1

Relslnger, Hugo —
Reynolds Electric Co 7

R, I. Teleph. A Elec. Co —
Rockwood Mfg. Company 1

Roebllng'sSonsCo., J. A 4

Sage A Bro., F. B IQ

St. Louis Elec Supply Co... 82

Sargent A Lundy —
Sawyer-Man Elec Company..—
Schuronian A Haydon IS

Sholby Electric Company.... 1

Simplex Electrical Co., The.. 1

Simplex Interior Tolep OO, H
Smith A Hemenway Co 19

Smith Co.. S. Morgan 12

Spahr A Swingle 16

lectrlc Company 39

Spraguo Electric Company .. 4

Standard Construction Co. ...16

Standard TcL A Elec Co IS

Standard Cndorg. Cable Co...—

Stanley Elec. Mfg. Company.. 9

Stanley Instrument Co .s

Sterling A Son, W. C 10

Sterling Electric Company...

U

Sterling Varnish Co.. The.... 5

Stllwell - Bierce A Smith-

Valle Company 1

1

Stow Mfg. Company id

Strom berg-Carlson Tel. Mfg.

Company is

utt. Tel. Exchange 15

Si artevan t Company, B. P.. ..S3

Telephone Co. of Amer. The 14

Tenn. Lumber Company r.i

Torrey Cedar Company 19

Turner Brass Works 7

Union Switchboard Co 15

Valentine-Clark Co., The —
Varley Duplex Magnet Co.. 8

Vlndex Electric Company...—
Vulcanized Fiber Company. .32

Wagner Bleclrlc

Wagner. Herbert A 10

Walsh's Sons A Company... 13

Warren El. Mfg. Company ...ll

Western • 7

Western F.l. Supply Company. -:

Westlnghouse Electric A
Manufacturing Company., so

Weston Electrical Insu Co... 1

Whitehead Company. W. w. —
WUlyoung, Elmer G i

D Central R. R is

Worcester Company.. C, H.. 19

>A Benedict 12

Yurgae SIgnalphone Mfg. Co.16

Zerbe Company

For Classified Index o* Advertisements (See I»£»;E;e O,



WESTERN ELECTRICIAN August ly, r.901

There Is No Higher-class India-rubber Insulation

for Wires and Cables than

HAB HAW
\A/I FOI

CHICAGO EDISON COMPANY, 139 Adams Street, CHICAGO.

Insulated

Rubber
Wires and Cables.

John A. Roeblincs Sons Co.

WORKS AT

TRENTON, N. J.

GOULD STORAGE BATTERIES.
ESPECIALLY ADAPTED FOB

STREET RAILWAY
POWER PLANTS.

ALSt CENTRAL STATIONS

and ELECTRIC VEHICLES.

Electric Elevators, Railroad Signal

Apparatus, Telegraphs, Telephones,
Electric Fire Alarms.

Send for Description and Catalogue.

GOULD STORAGE BATTERY CO.,

NEW YORK OFFICE, 25 West 33d St.

work., depew, n. y. NEW YORK, N. Y„ U, S. A.

LUNDELL
OTORS

Have always had a higher effi-

ciency and greater durability than
any other motor by reason of

superiordesign andconstruction.

They are adapted to all classes of machine driving and are made
in sizes from g, H. P. to 1,000 H. P. Send for descriptive

bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 627-631 WEST 34th ST., NEW YORK.

BRANCH OFFICES: CHICAGO, BOSTON, ST. LOUIS, BALTIMORE.

POLYPHASE ELECTRIC CURRENTS
AND-

ALTERNATE-CURRENT MOTORS
By SYLVANUS P. THOMPSON, D.Sc, B.A., F.R.S.

Second and Enlarged Edition, with Twenty-four Colored Illustrations and Eight Folding Plates.

Contents of Chapters.
Alternating Currents in General.
Polyphase Currents.
Combination of Polyphase Circuits and
and Economy of Copper.

Polyphase Generators.
Examples of Polyphase Generators.
Structure of Polyphase Motors.

YII-Y1II. Graphic Theory of Polyphase Motors.
IX. Analytical Theory of Polyphase Motors.

Examples of Modern Polyphase Motors.
Hints on Design.
Mechanical Performance of Polyphase

Motors.
XIII. Single-Phase Motors.

I.

II.

III.

IV.
V.

VI.

X.
XL
XII.

XIV. Polyphase Transformers and Phase
Transformation.

XV. Measurement of Polyphase Power.
XVI. Polyphase Equipment of Factories.
XVII. Distribution of Polyphase Currents

from Central Stations.
XVIII. Polyphase F.lectric Railways.
XIX. Properties of Rotating Magnetic Fields.
XX. Early Development of the Polyphase

Motor.

Appendix —I. Alternate Current Calcula-
tions: the Symbolic Method. II. Schedule of
Polyphase Patents. Index.

I. ist of Plates.— I. Two-phase Generator at Cfcevres. II. Three-phase Inductor Alternator.
III. Two-phase Motor of Six Horse-Power. IV. Three-phase Motor of One Hundred Horse power.
V. Three-phase Motor of Twenty Horse-power. VI. Core Disks of Three-phase Motor. VII. Two-
phase Motor of One Thousand Horsepower. VIII. Locomotive of the Jungfrau Railway.

508 Pages, 358 II In* , Hvo. Cloth. 85.0O.
The above or any other electrical book sent on receipt of price.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg , Chicago, III.

Scheeffer Recording

Wattmeter.
ROUND PATTERN TYPE "£." FOR ALTERNATING CURRENTS.

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO.
PEORIA, ILL., U. t. A.



August 17, 1901 WESTERN ELECTRICIAN

EDISON
BATTERY FAN OUTFITS

...WITH...

EDISON LALANDE CELLS
Are tno only efficient battery fan outfits on th«

market. Invaluable for the sick ro-nn.

WEA THERPROOF,
SLOW=BURNING
Slow=Burning
Weatherproof.

Best Wire—Best Prices.

0000 to 18

Carried in (if

Chicago

Stock.

We will

ship the day
we receive

your order.

We carry the best material.

We give the best service.

EDISON MFG.
FACTORY, ORANGE. NEW JERSEY, U.S.A.

New York Office: 135 Firtlj Avenue
Chicago Office: 144 Wabash Avenue.
Foreign Department, 15 Cedar Street, New York.

ELECTRICAL SUPPLIES,

264=266-268-270 Fifth Ave.,

CHICAGO. TRAlJt MBK.

MOLONEY

TRANSFORMERS
HAVE NO EQUAL.

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.
Two-year guarantee.

Moloney Electric Co.
ST. LOUIS, Mo.

FRANCIS GKANQEK. New York.

WESTERN ELeCTRICAI. SUPPLY CO .

St. Louis. Mo.

NORTHWEST ELECTRIC EMI. CO..
Portland. Ore.

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Suite 510 Marrjnette, CHICAGO.

CHANCE
IT

Next time you are in the market for Mains and
Branches. Specify ** PERU " and see what you
get. We claim they are the best in the world. You
prove It, but be sure the goods are stamped
"PERU." The " RFO BOOK." tells

about them; free for the asking.

PERU ELECTRIC MFG. COMPANY, Peru, Ind.

GENERAL INCANDESCENT ARC LIGHT CO.,
Factory and General OfTicoB: 672-678 FIRST AVENUE, NEW YORK.

TRADE Cm MARK.

Manufacturers of HIGH-GRADE ELECTRICAL SUPPLIES.
WRITE FOR ATTRACTIVE BULLETINS.

ranoh Offloea:
Chliifo, Philadelphia. Boston, Cleveland, St. LodIb, Milwaukee, Cincinnati, Dtnver, St. Paul.

G. I. INCANDESCENT LAMPS.

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Black Finishing Varnish,

Sterling Black Air Drying Tarnish,
Sterling Black Core Plate Varnish.

THE STERLING VARNISH CO.,
Piltsburg.Pa., U.S. A.

THE STERLING VARNISH CO.,
25 Colmore Row. Birmingham. England.

(ASPHALT AND PAPER.)
Cables enclosed in them proof against Electrolysis. ioc<^ better

service over wires enclosed in them. Makes the best subway. Con-
struction simple and inexpensive. Everlasting. Water, gas and
frost proof. Joints water tight. 7 foot lengths. 3 inches internal
diameter. Weight, 2 lbs. to foot. We build complete subways.

Special Sizes from 1 S Inches to 8 inch 3 made In quantities.

ELECTROLYSIS PROOF CONOUIT MFG. CO. lib MANHATTAN BLOC. CHICAGO.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building.

CHICAGO. ILL.

ONE
DOLLAR
EACH.

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK. N. Y.

Pacific Coast Agency: 33 (New Montgomery St., SAN FRANCISCO, CAL.
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DIEHL
EXHAUST COMB INATIONS

ENCLOSED MOTOR. SPECIAL DESIGN.
THOROUGHLY PROTECTED. EASILY ACCESSIBLE.

DIRECT-CONNECTED TO ALL MAKES OF
WHEELS AND BLOWERS.

DIEHL MANUFACTURING CO.,
Main Office and Works, EUZABETHPORT, N. J.

ZZF.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, In*. Lamps.
Inc. El. L,t. Manipulator Co.

iDBQDCiRtOri.
Central Electric Co.
Edwards & Company.
Electric Appliance Co.
Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Art Lamps.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.

Gregory Electric Co.
Helios-Upton Co.
Manhattan Gen'l Const. Co.

Western Electric Co.
Western Elec. Supply Co.

Westinghouse El. & Mfg. Co.

Automobiles.
Lowell Model Co.

Babbitt Metal and
Solder.
Gr. Western Sm. andRefg.Co.

Batteries and Jars.
Central Electric Co.
Columbus Batt. A Spec. Co.

Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.
Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Peru Elec. Mfg. Co
Western Electric Co.

Western Elec. Supply Co.

Battery Solution.
Spahr & Swingle.

Bells* Buxser*. Etc.
Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Dressing.
Leatfcer Preserver Mfg. Corp.

Belting.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blowers. '

Sturtevant Co., B. F.

Boilers.
Chicago House Wrecking Co.

Whitehead Company, W. W.

Books, Electrical.
Electrician Publishing Co.

Brashes.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Sage A Bro.. F. B.

Western Electric Company.

Gables (See Insulated Wires.)
Cables, ' Bleetrle (See Insu-
lat*dW:re3jCopper, Sheet
and Bar.
American Elec. Works.
American Steel A Wire Co.
Central Electric Co.
General Electric Co.
Missouri Electrical Mfg. Co.

Dal Conduits I

New York Ins. Wire Co.
Simplex Electrical Co.
Standard CndergTo
Western Elect. Supply Co.
Western Electric Company.

Urb.n, poiats and
Plates.
Of r. Dal Electrtc Co.
Cblcaa-o Edison Co.
Electric Appliance Co.
National Carbon Co.
Bellinger. Hugo.
Western Elect. Supply Co.

Castlstsrs.
Smith Co.. fl. M orran.

Chala*.
Jsffrsy Hfr- Co-

Cti-ealt BreeJrem.
Col*.«r E,*c A Mfr Co.
we* tern EloetrlcCompany.

Coal and Aihca llaml-
J I ne .YlechlnfTj .

Jsffrsy Mft <Si

Cells ail Majraeta.
Varley f>np;ex HftgDel Cc

nnpany.

Compound.
Dearborn Drug A Chem. Wks.
McLennan A Co.. K.

Conduit and Conduits.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction & Repairs.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roeblmg's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.

Western Electric Company.

Correspondence Schools
Electrical Engineer Inst.

Int. Correspond. Schools.

CrosH-Arm Braces, Etc.

Anderson A Sons, W. H.

Cross-Arms, Pins and
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cat-Outs and Switches.
Bossert Elec. Const, Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
College City Electric Co.
D. A W. Fuse Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc,
General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westlnghouse El. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Co.
Central Electric Co.
Chicago House Wrecking Co.

e r-Wheeler Company.
Ft. Wayne Elec. WTca., Inc.
General Electric Co.

Inc. Arc Light Co.
Qregory Electric Co.
Hobart Elec, Mfg. Co.
Lowell Model Co.

-l Electrical Mfg. Co.
Northern Elec. Mfg. Co.
Ohio Electric Works.

a Weed.
Scharaman AHaydtn.
Bpnena Electric Co.

trie Mfg. Co.
Sturtevant Co.. K V

Co
Warren Bloc. Mfg.Co.

1 Electric Co.

Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Electric Heating j*ppl.
Amer. Electrical Heater Co.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. & Mfg. Co.

JKlecti ic »igut>.
Elec. Motor & Equipment Co.

Electrical and Mechan-
ical Engineers.
Barron, A. M.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent A Lundy.
Waguer, Herbert A.

Electrical Instrument*.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen & Co.
bage^Bro., F. B.
Stanley Electric Mfg. Co.
Stanley instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating Aluch'y.
Besly A Co., Chas. H.
Crocker-W heeler Company

.

General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Englnei. Gas.
Modern Gas Engine Co.
Palmer Bros.
Parsell & Weed.

Engine*. Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Kill's t Steam Apparatus.
American District Steam Co.
Fan Outfits.
Central Electric Co.
Crocker- Wheeler Company.
Diehl Mfg. Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fir* Extinguishers.
Monarch Fire Appliance Co.

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forge*.
Sturtevant Co., B. F.

Fuses and Fase Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
D. A W. Fuse Co.
Electric Appl lance Co.
Weeterm Elect. Supply Co.
Western Electric Company.

Gears.
BeBly A Co., Chas. H.

General Kleo. Supplies.
Blmell Company, The F.
Central Electric Co.
Chicago Edition Co.
Electric Appliance Oj>.
General Electric Co.
Heath Electric Company,

larl Electrical Mfg. Co,
Ohio Electric Works..
St, LouU Elec. Supply Co.
Weitern Eleatrlc Co.
Weitern Elect. Supply Co.

«.lunH Wool.
.

.'. ool Mfg, Co.
Glob** aaa ICleeti-fleal
Glawaswa*-*.
Ed ird ' ,, Mfg. Co,
fnwnii Oku Co.
Wentera Elect. Supply Co.

Graphite Specialties,
BeBly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Igniters.
Columbus Batt. A Spec. Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Institutes.
Pratt Institute.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, S. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junotion Boxes.
Bossert Elect. Const. Co.
D. A W. Fuse Company.
General Inc. Arc Light Co.

For Alpl-iCalDetiotal Inclejc o*

Lamps, Incandescent.
Central Electric Co.
Chicago Eaflson Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
WcHtinghouic El. A Mfg. Co.

Lamps, Ibo., Adjusters.
Inc. El. Lt. Manipulator Co.

I.UIllpM. llMUIIlllHrClll —
Keplacers A Cleuners.
Inc. El. Lt. Manipulator Co.

Llarhlnlnsr Arresters.
American Elec. Ptifto Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. WIcb., Inc.
General Electric Co.
Weutlngbouse El. A Mfg. Co.

Llneotea'a Climber*.
Andenton A Bona, W. H.
Klein A Hon, MathlaH.
Smith A Hemenway Co.

AdvcrtJsciiu nt

Haornet Wires.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. WkP., Inc.
General Inc. Arc Lignt Co.

Mica,
Munsell A Co., Eugene.

Mininsr Apparatus, Blec.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg.Co.

Motors— See
Motors.

Dynamos and

Kippers and Flyers.
Klein A Son, Mathias.
Smith & Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co., Ltd.

Bought andPlatinum
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Ties.
Berthold & Jennings.
Coolidge Fuel A Supply Co.
Fowler, John H.
Huebel ACo.,C. J.

Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Peru Elec. Mfg. Co.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Valle.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiner*.
Gt. West. Sm.and ReflningCo.

Re-Winding-—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. B.
WestinghouBe El. A Mfg. Co.

Seoond-Hand Hach'y.
Chicago House Wrecking Co.
Gregory Electric Co,
Schureman A Hayden.
Walah'a Sons A Co.
Whitehead Company, W. W.

Shade*.
Pacific Electric Co.

Speaklns; Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

peed Indleater*.
Bealy A Co., Chan. H.
Queen A Co.
Weuton Electrical Inst. Co.

prlnara.
American Steol A Wire Co.

So© Page 3«

Barnes Co., The Wallace.
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
American Battery Co.
Columbus Batt. A Spec. Co.
Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

Tape*
r Insulating.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch-
boards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Bissell Company, The F.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co.
Chicago Telephone Sup. Co.
Ericsson Telephone Co.
Farr A Farr.
Kansas City Tel. Mfg.Co.
Kellogg Svvitchb. A Sup. Co.
Kokomo Tel. A El. Mfg.Co.
Mason Telep. Pay Station Co.
Metropolitan Tel. A Elec. Co.
Missouri Electrical Mfg. Co
Moon Mfg. Co., The.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
StrowgerAut.Tel. Exchange.
Telephone Co. of Amer., The.
Union Switchboard Co.
Western Electric Co.
Western Elec. Supply Co.
Yurgae Signalphone Mfg. Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Klein A Son, Mathias,
Missouri Electrical Mfg. Co.
Smith & Hemenway Co.

Torches.
Turner Brass Works.

Transformer*.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Tracks, Bleotrlo Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffol A Co., Jas.
Smith Co., S. Morgan.
Stllwoll-Blerce Smlth-Vaile.

Varnishes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Fibre Co.

wire. Bare.
Amorlcan Steol A Wire Co.
Besly A Co., ChaB. H.
Central Electric Co.
Eloctrlc Appliance Co.
Okonlto Co., The
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground 0. C*
WoHtom EleotrlcCo.
Weitern Electrical Sup. Co.

X-Kay Oatflta.
Qiiettn A Co.
Willyoung, Elmer G.
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DO YOU WANT A MONEY MAKER?
THE

ORIGINAL
REYNOLDS
FLASHER.

The only practical) successful
device on tne market for flash-

ing olectrld llKins in electric
signs, show window^, decora-
tions, (lags, etc.

w e have a 1 ery Interesting
]>i'0|>osltloii lo make to Central
Stations, Eleclrfc Supply Houses
and Electricians.

Write now for Information.

We have evidence and in-

dorsements from some of

the largest and most sub-

stantial concerns in the

world. Every claim is sub-

stantiated by successful

results.

REYNOLDS ELECTRIC CO., 221 Fifth Ave., Chicago.

SAVES
From 40 to 60%
on Your Electric

LIGHT BILLS.

ONt of ouk spec//) I r/£s-

l# . . slit Tne r/A/e po'vrs •— ^^
j\rysro>ic accrueAUMTtmm cJ*

TWO GOOD TORCHES FOR ELECTRIC WORK
THEY MAKE THEIR OWN CAS—

iMc Voltmeter.'
Ana Ads

|'lin-ci currmi circuit)

aml^rrl* jot are
ktrunft »nd
flurv,

THE MOGUL
THE
POCKET
TORCH.

Is celebrated for producing the maximum degree of

mechanical heat. It is essentially a high-grade
Torch and occupies a field of its own. For outdoor
work the MOGUL TORCH is unsurpassed.

Is a very useful Gasoline Blow Torch operated under
air pressure. It lights with a match and makes its

own gas, and can be carried in the pocket.

CIVE US A WHIRL OR WRITE FOR OUR CIRCULAR MATTER.

IN
MOGUL.

CHICAGO.

HIGH-GRADE

PORCELAIN TUBES
300 DIFFERENT LENCTHS AND SIZES

SHOW HIGHEST TESTS YET MADE ON TUBES.

BATTERY BUSHINGS IN ALL SIZES.

ASK YOUR DEALER FOR "BRUNT" TUBES,
INSULATORS AND CLEATS.

THEY COMPLY WITH THE UNDERWRITERS'
REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

SERIES ALTERNATING
ARC LAMP

No Regulator or

Automatic
Transformer
Required.

Constant Current at

All Loads.

Lamps are Protected

Against Short
Circuits.

Write for our Bulletin

7009.

WESTERN ELECTRIC COMPANY
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANY.
St. Paul, Minn.

STANDARD ELECTRIC COMPANY.
Cincinnati, Ohio

ANTWERP. I

CALIFORMA ELECTRICAL WORKS,
San Francisco, CI.

K1LBOURNE & CLARK COMPANl .

Seattle, Wuh,
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RINGER MAGNETS

Ringer*™ Switchboard Magnets,

complete, including cores and washers.

Made to any specifications and
to fit any apparatus.

WRITE FOR PRICES AND CIRCULARS.

VARLEY DUPLEX MAGNET CO,

FISHER BLDC, CHICACO. PHILLIPSDALE, R. I,

MANHATTAN SERIES

A. C. Enclosed

Arc Lamp System.

ENCLOSED ARC LAMPS FOR ALL CIRCUITS.

MANHATTAN GENERAL CONSTRUCTION COMPANY,

NEWARK, IV. J.

SALES OFFICE : 120 BROADWAY, NEW YORK.

PRACTICAL ELECTRICITY
PRICE, $2.00 PREPAID.

2S7 Pag**. 427 fjuestloas and Answers, 95 Illustrations. 20 Tables (all that's required)

Size. 6x4>i Inches. Flexible Binding. Set In a good, readable size type.

|.>a SCHOOL for the beginner and a VALUABLE REFERENCE Tor the Electrical Engineer. Ifyou
era, and work out correctly theanawc to the

427 que elf, and only refer to answfrs given in back of book to verify your own
- tudent, the ambitious young man, the stationary

• the motor-man. or anyone else whom the study of electricity would benefit) will have
which you could no) acquire from any other source for ten times the

Of this little book. Tablo of Subject-..
Chapter.
I-WlrlDij.
U_Ele^trlc Batteries, Electric Plating.
Ill—Magnetism,
IV—The Magnetic Circuit
V—Magnetic Traction.
VI—Magnetic Leakage.
VII—Energy Id Electric Circuit.
VIII—Calculation of BIze of Wire for Mag-

netizing Coll a.

IX—Calculation of EMF'g In Electric Ma-
chine*.

X—Counter EMF.

I

XI—Hystereals and Eddy Currents.
XII—Armature Reaction.
XIII—Sparking.
XIV—winding of Dynamos and Motors.
XV—Proper Method of Connecting Dyna-

mos and Motors—Self Excitation.
XVI—Dlfwaaes of Dynamos nnd Motors,

Their Symptoms and How to Cure
'] h'-Ui.

XVII—Arc and Incandescent Lamps.
XVIII—Measuring Instruments.
XIX—Alternating Current.

BREWSTER UNIVERSAL

SIGN RECEPTACLES,
A SYSTEM OF UNIT3
Fvom whj^jfa may be quickly formed, wired and Installed

any tftrogln the shape of

TSfOEOU0Ht.Y WB^'i'HeBPROOS'
ELECTRIC SIGNS OB RfcECTRICAt,
JOECOKATIONS OF AKY STYLE.

, THE COJWBCTINa UNK.

damps the Reoeptaeiea to perfectly rigid yet readily,

adjustable formation of any desired design.

Simple! Praettealt Inexpensive 1 .

Ja&SJjspeBsaWe t° Theaters or Merchants desiring io keen

soreast of the times iy

ELECTRICAL ADVERTISING. V

SOLE MANUFACTURERS,

THE EUCTRIG MOTOR & EQUIPMENT CO.,

(Sign and Specialty Department,}

13-18 Beaver Street, NEWARK, N. J.

•'

ELECTRICIAN PUBLISHING CO., 510 Marquette BliJg., Chicago.

A hand-book for busy people. By
M., Ph. D., and Arthur E. Kennelly,

NEW BOOKS.
AUTHORITIES ON SUBJECTS MENTIONED.

Tfi*> PnrWt FWtriraf Dirtinnarv Containing all of the words and deflni-
1 lie JTOCriei CieCLriCai LVlCllOnary. tions in the science. A new work. In-

dispensable to the electrician, student and professor. Over 11,000 words and about 15,000
definitions. By Edwin ./'. Houston, A. M., Ph. D. (Princeton). 1 volume, 32mo, cloth, $2.50;
leather, $3*00.

Electricity Made Easy. gffiWr JgSSSft
Sc. D. 1 volume, 12mo, cloth, $1.50.

FUrr-amr* V\t>r+*\r MirliJnoHr ^ Silvanus P. Thompson, D. Sc, B. A., F. R. S.
LJynamO-IlieCtriC IViacninCry. sixth edition, revised and enlarged. Profusely

illustrated with new engravings. 19 folding plates. 2 volumes, 8vo, cloth, gilt. $6.00.
The rapid advance of electrical science made it absolutely necessary to revise the last edition,

and this is now a new work. It is indispensable to the electrical expert, professor and student
of electrotechnics. Students and professors highly appreciate the publication of this extensive
work in two volumes.

Polyphase Electric Currents and Alternate Current Motors.
By Silvanus P. Thompson, D. Sc., B. A., F. R. S. 1 volume, 8vo, cloth, gilt. $3.50.

The most important work on the subject. A companion book to "Dynamo-Electric Ma-
chinery." One of the text-books in schools of technology and colleges. Beautifully illustrated
with fine engravings. Folding plates. Invaluable to the expert electrician.

A \r*t>U*—* H/Ti/4o "P <xctr By Edwin J. Houston. Ph. D., and A. E. Kennelly, Sc. D.
/Algeura IViaae J-dSy

.

This little work Is of special value to readers of Prof.
Thompson's Dynamo-Electric Machinery and Polyphase Electric Currents, as the work has been
written to explain in a clear and simple manner the equations contained in those works. 1 vol-
ume, 16mo, cloth, 75 cents.

By Edwin J. Houston,
Ph. D., and A, E. Ken-The Interpretation of Mathematical Formulae.

nelly, Sc D. 1 volume, 12mo., cloth, $1 25.
A most valuable aid to students and electrical workers.

A"D (~* ~.f X2\r>f^v>i^'i¥tT Now approaching Us 65th thousand. By William H. MeadowO K^ OI CieCiriCliy. croft. I volume, 12mo. cloth, 50 cents. Fully illustrated,
This excellent primary book has taken the first place in elementary scientific works. It has

received the endorsement of Thomas A.Edison. It Is for every person desiring a knowledge of
electricity, and Is written In simple style so that a child can understand the work. It is what Its

title indicates, the first (light of steps in electricity.

Q-U^,~«^' A R r «f TTto,^4-«;^i4-,r By William H. Meadowcroft. 1 volume, 12mo,
OChOlarS AdLOI electricity. illustrated, clotb, 50 cents.

The author of this work has designed It for the use of teachers and scholars. A large num-
ber of simple experiments have been added, with notes relative to the work. It Is the primary
hook for school use.

T'Ua V Piu« or Photography of the Invisible and Its Value In Surgery. By William J.

1 lie J\. Ivay
r Morton, M. I>. Written In collaboration with Edwin W. Hammer, 1 volume,

12mo, cloth and silver, 75 cents; paper, 50 cents,
The work explains In clear and simple stylo how these extraordinary pictures are taken

through solids. Pull description Is given of the apparatus used, and the text is profusely illus-

trated with half-tone Illustrations giving facsimile copies of the pictures taken from the nega-
tives of the author. The subjects uro varied.

The A B C of the X Ray. l!^!!^^£adowcroft
-

' vol,,rac
'
12m0

'
clolh

The first primary work on the subject. A book for the people. The author of "A It C of

Electricity" showed clearly In that work his ability to explain a technical subject for the laymen
who know nothing of scientific, terms. He has written thin work about the X Ray In his usual

clear And Simple Style, and a wide circulation of this useful book Is assured. The text of the
author Is beautifully embellished with fine engravlngH, and nothing Is omitted that will give the
public a clear knowledge of this remarkable discovery of Prof. Rontgen. The public would do
well to secure both these Important works.

S«nrf Prepa <l on KeceJpt of Price.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

Your Boiler Water Must be Analyzed J^'tSW.
You must deal with a Company who can sell you the concentrated solid extracts to be

reduced by you as wanted. This saves freight also makes It economical so you can use
enough to dothe work. Youhadalsobetterdeal with afirm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This Is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL

\VM. H. BIX'.AH, I'rt'.sltlent. TELEPHONE, HARRISON I358and 1373.
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EDISON
NEW

SIGN LAMP
FOR

Sign, Border and Decorative Lighting.

Furnished in four candle powers.

Every Edison base Lamp fitted with new Moisture Proof Base.

Cheaper and better adapted than Round Bulbs for Sign Work. Sold at same price as

standard 16 candle power Lamps.

All Bases and Voltages from 45 to 130 volts.

GENERAL ELECTRIC COMPANY
HARRISON, N. J.

FULL SIZE.

jfjrjr^'jj'^'sfjs'js'Jf^'K'Jfjf^'^'j^^'^'^'jf KV j?js
,

'j?'js'»«'i{'a«
, }rsct?K'>f}?'»5''»rjf's?jifj<'jraC}fjf jtjt jfafjcjcjcjrjfjo^^jcjcjfjojcjfjojricicjoirjoir

Pioneers in Polyphase Work.

Stanley Electric Manufacturing Co.,

PITTSFIELD, MASS.,

Manufacturers of the S. K. C. SYSTEM of high-grade appa-

ratus for the Generation, Transmission, Distribution and Utilization of

Electrical Power.

RAILWAY LIGHTING and

MINING EQUIPMENTS.

Northern Electrical Manufacturing Co.,

MADISON, WIS.

SALES OFFICES:

NEW YORK, BOSTON, PHILADELPHIA. SAN FRANCISCO.
71 Broadway. EqulUMc Bldg. 30 S. 15th St. 11-33 New Montgomery St.

PITTSBURG, SEATTLE. WASH.. WINSTON-SALEn. ROCK HILL.
724 Du^qucnc Way, Pioneer Bldg North Carolina. South Carolina.

TORONTO. CANADA. Canadian Ocncral BltCtrfc Co.
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ALPHABETICALLY 1st.

BY RIGHT OF BIRTH—BY RIGHT
OF CONQUEST THE A.-B. IS FIRST
IN EVERY QUALITY A 20TH
CENTURY ARC LAMP SHOULD
POSSESS.

TRY OUR 3% AMPERE LAMP TO
MEET GAS AND GASOLINE COM-
PETITION—ALL CIRCUITS.

ELECTRIC APPLIANCE COMPANY, Chicago.

ELECTRICAL, SUPPLIES.

EDISON MINIATURE LAMPS
have been for twenty years

The Standard of the World

and are to-day more largely used than all other

makes combined.
Serviceable, Economical, Reliable.

Miniature and Candelabra Sockets and Receptacles,

X Ray Tubes,
Dewar Bulbs for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.

,

General Electric Company,

Harrison, N.
J.

m. I. u.

COMPOUND

High Insulator

Non Corrosive

No Carbon Bisulphide

Impervious to Moisture

Used by Largest Railways

and Manufacturers

MICA INSULATOR COMPANY
NEW YORK

218 WATER ST.

CHICAGO
117 LAKE ST.

ENGINEERING.— —
HERBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,

VOLT=AMMETERS,
POCKET SIZE.

S

1
For Testing Batteries and Battery
Circuits, Locating Faults. Grounds,
etc.

RELIABLE. ACCURATE.
Send for Circular.

L. M. PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y-

For Porcelain or Clay In*
sulating Specialties, such as
Bushings, Knobs or Cleats,
Address,

THE AKRON SMOKING PIPE CO.,
MOCADCRE. OHIO

WANTED
You Who are Troubled with Sparking and Cutting of Commutators to Use

The only article that will PREVENT SPARKING.
Will keep the commutator in good condition and
PREVENT CUTTING.

Absolutely will Not Gum
The Brushes . > >

the commutator youT^PBIRECTIUNS FOR USB_~_^

50 Cts. per Stick. $5.00 per Dozen.
For Sale by all Supply Houses, or

FREE, Sample Stick.

k. Mclennan & co.9
Sole Manufacturers,

tflW Title and Trust Bldg.. CHICAGO. ILL.

AMERICAN" HS"
ARE THE" BEST. Sand lor descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
t-d <•». I 7 IS. Cllnlan St., Chicago, III,

OXUvUt

6Lock AM. Tnl

JltRov Clay Works,
Brazil. Ind.

302 Broadway, New York.

1030 Moiuulnock Blk.. Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

THE GORDON PRIMARY CELL.

The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm

service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Laight Street, New York.

WE BUY OLD BELTS
OR SCRAPS, ANY SIZE OR

CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFG. CORP.
27 W. MONROE ST.. CHICAGO.

roa*

Engineers of standing and acquaintance In
Europe wish to arrange fur handling several
good inventions abroad. We want such as are
adapted for the organization of companies, etc
Liberal propositions made.
ZERBE CO.. Engineers. 11 Broadway. New York.

X^ "MANROSS"
HAIR SPRINGS

FOR ELECTRIC
IWOICATIWG 4NO RECORDING
GAUGES STEAM CAUGES.ETC.

Largest Manufacturers of

Hair Springs in the United States.

Non-Magnetic Hair Springs of Phos-
phor Bronze and other non-magnetic
motalH, Hair springe of any de-
ecrlptlon manufactured to order.

F. N. MAN ROSS. Forestville. Conn.

MODERN
AMERICAN ELECTRICAL HEATER CO.

Manufacturer, Electric Healing Appliances,

Write for cutuloffuu. 193-197 River St. DETROIT MICH
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frank n. PHILLPII

C. H. WAGENBKIL, T«tAau
[UGINI r. PHILLIPS.
GiNiimL MANAQEI

C. ROWLAND PHILLIPS, VicC'Pftf*.

0. R. REMINGTON, J*., Bcc.

AMERICAN ELECTRICAL WORKS,
PROVIDEICK, K. I.

BAREANDINSULATEDELECTRICWIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR SERIAL AND UNDERGROUND USE.

New York Stoiie, w. ,t. Watson, 26 Cortlumli St.

Chicago Store. V. K. Donohoe, 82 Lake St.

Montreal Hranch, Eugono F. Phillips' Electrical Works.

MAIN OFFICE* AND FACTORIES, PHILLIPSDALE, It. I.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market.

Write for Prices.

Manufmrlurcd hy

THE HEATH ELECTRIC CO.,

DETROIT, MICH.

BARRON,
Investigations and Reports tor Financial Instl-

tutlons and Municipalities on Waterworks.

Electric Light, Gas, Street Railway and Telephone

Plants,

ROOM 220 FIRST NATIONAL BANK BUILDING.

DEARBORN AND MONROE STS.

Telephone, Central 128. CHICACO, ILL.

Six Yeirt with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Came*. Patent Soliciting.

COLORADO LAMPS
Are the result of long experience
and factory equipped with
most modern apparatus. Each
operation superintended hy an ex-
pert. It will pay you to use them.

I Prices and catalogue upon appil-
I cation.

THE COLORADO LAMP CO.,
Denver.

18 NOT

READYOur Catalogue
BUT IF YOU ARE TO DO ANY
CONSTRUCTION THIS SEASON

IT \A/IL_U F»AY
to cet our prices upon

Pike Poles, Jehneys, 8-ft. Tamps, Digging Bars, Spoons,

Shovels, Cant aid Carrying Hooks, Picks, Fire Pots, Axes,

Braces, Anchor Rods, Washers, In fact anything in

TOOLS OR IRON WORK
Used in Construction Work.

Send a list of your probable requirements for quotations.

W. H. ANDERSON * SONS,
Tool Manufacturers, Iron and Steel Workers,

14 and 16 Macomb St., DETROIT, MICH.

SEVEN UNITS OF

VICTOR TURBINES,
Similar to engraving herewith—each unit consisting of three

pairs of 54-Inch wheel* with our patent drmw rod arrangement

for operating the gates, and each unit arranged for direct con-

nection to electric generator, have recently been Installed for

THE ST. LAWRENCE POWER CO., Massena, N. Y.

OUR NEW CATALOGUE DESCRIBES THIS STYLE AND MANY OTHERS. WE ALSO
MANUFACTURE

STEAM AND POWER PUMP1NC MACHINERY,

....INCLUDING...

Single Pumps, Duplex Pumps, Triple Expansion and Compound
Pumping Engines, Jet and Surface Condensers, Air

Compressors, Oil Mill Machinery and
Filter Presses.

IF INTERESTED. ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,

257 LEHMAN STREET, DAYTON, OHIO, U. S. A.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

\ASm Ara Prepared to F'wi-nish Be
FINE MAGNET

ANNUNCIATOR
JUMPER NA/I

am*. Quality
ALSO

SWITCHBOARD
CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products In stock.

IMPROVED

WARREN 2,000 LIGHTS

ALTERNATOR
5ANDUSKY

. OHIO

NATIONAL CODE STANDARD

"0. R." Weatherproof Wire.

Slow-Burning Weatherproof

gy and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET, R. I.

AUTOMATIC

CLOCK

SWITCHES.
We make them to turn on or to

turn off show window or display

after tbe .tow Is closed.

Prices virile for" on "or "off."

15 Amp.. 26 light*. Standard. 220
V .. D P.. SJ 50: T. P . $5.60

25 Amp. 60 Lights. Standard. 220

V., D. P., S6 00: T. P.. $8.50.

50 Imp.. 100 Lights. Standard. 220

V..D. P.. S6 00: T. P . $8 00.

76 Amp.. 150 1 ights. Standard. 220

V .0. P . $8 00: T. P.. $10.00.

Perfcctl) Rcllab'e

Sent on 10 Da>s" Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.
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WANTED.
Practical electrician with business experi-

ence to take interest and to have full charge
and management of works This company is

an old established firm and is doing a large

business. Thev have one of the most modern
and upto-date'shops which is equipped with
electrical machinery throughout. They have
a complete line of direct current apparatus,
ranging in size from 1 H. P. to 260 H. P. They
have been doing business in this line for eleven

years. Trade is thoroughlv established through-
out the United States This u an exceptional
opportunity for the right man. Investigation is

solicited and will be desired in return by the
company. Address ; M4M t FaCTURER," care

Western Electrician, 510 Marquette Building,
Chicago.

WANTED.
We are in the market for a

250=horsepower com pound engine.

Alabama City, Gadsden & Alalia Ry Co.,

GADSDEN, ALA.

IMMEDIATE DELIVERY.

l-phase Alternator,

WANTED — FOR
One 300 K. W. 2,200 volt
7,200 alternations.

One 400 H. P. vertical Engine, direct connected
to alterna'or.

One 400 H. P- Sterling Boiler.
Above machinery to be in first-class condition

and subject to inspection before purchase.

Address Owensboro City Municipal E'ectric Works,

Kentucky. E. H. Breidenbach, Mgr.

I". S- ENGINEER OFFICE. 735 S. Capitol
St., Washington, D. C, Aug. 9. 1901. Sealed
proposals will be received here until noon, Sep-
tember 9, 1901, and then publicly opened, for
furnishing Distributing Centers for el-ctric

lighting arid power circuits for New Building
for Government Printing Office. Information
furnished on application. 4.0HX STEPHEN
SEWELL, Capt. Engrs.

FOR SALE.
One—100 Horse power direct current belted

tvpe 500 voit Moderate Spee<i Motor.
"One—40 Horse power direct current belted
tvpe 500 volt Moderate Speed Motor.
"Manufactured by the Westinghouse Electric
& Mfg. Co These"machines werp used less than
ten months to operate a flouring Mill; are in first

class condition and ready for immediate de-
livery. For further particulars, address,

The Lee-Warren Milling Co., Salina, Kansas.

FOR SALE.
Second-hand insulated weatherproof copper

wire. No 6, 14 cents per pound; ~So , 10, 15
cents per pound.

G. MATHES' SONS COMPANY,
ST. LOUIS, IN/IO.

NEW ENGINES

FOR IMMEDIATE DELIVERY.
Three new 250-horsepower Ideal

Tandem Compound Belted Engines
ready for immediate shipment.

A. L, IDE & SONS. Springfield, III.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN.

140 S. Clinton St,, Chlcaeo.

ELECTRICAL ENGINEER-
ING TAUCHT BY MAIL.

Write tor our free illustrated boolc

"Cm I Become an Electrical taztater?"
We te^ch Electrical Engine* "intf. Eleo

trie Llsfhilngr, Electric RalJwa- ^Mechan-
ic*] Ernrinwrlng, Mechanic* Drawing',
etc., at roar borne, by mill. tniUtat*
Indorsed by Thoi. A. EdUoo,

Electrical Engineer Institute,

Oept. K. 240-Z42 W. 23d St., New York.

\3
regory:
ELECTRIC co.

5^-62 5. CLINTON 3T. CHICAGO

F"0« SALE.
: tor.

••

•

Of,';

One <r.

Two fiO-k. w.
80-k.W

e. w *• ., "
'•

13 " •

' - Monthly fSarzalo Shed
.

To Whom It May Concern :—Notice
is hereby given that sealed bids inclosed
in an envelope directed to the city clerk
of the city of Sheboygan, Wisconsin,
will be received np to and including
October 1, 1901, by the common council
of said city for a telephone franchise
under and pursuant to the terms and
conditions fixed by the -resolution of the
common council of said city of She-
boygan, Wisconsin, adopted on August
5, A. D. 1900, containing specifications
and regulations and on file in the office

of the city clerk of said city and here re-
ferred to and part hereof. Said pro-
posals ishall state separately

:

First—What percentage of the gross re-

ceipts from the business carried on un-
der said franchise the bidder will pay
annually into the treasury of said city

in consideration -of receiving said fran-
chise herein specified in said resolu-
tion described.

Second, and separately—What sum of
money will be paid annually into the
treasury of said city of Sheboygan in

lieu of said percentage of the gross re-

ceipts in consideration of the receiving
of such franchise.

A certified check of one hundred and
fifty dollars ($150) shall accompany
eacih bid pursuant to Section 940g of the

Revised Statutes of Wisconsin and shall

be payable to the city of Sheboygan and
subject to the conditions of said Sec-
tion 94og; and this notice is published
and said resolutions and specifications

adopted under and pursuant to Sections

940c to 940J, inclusive, of the Revised
Statutes of Wisconsin.

All bids delivered to the city clerk

on or before October i, A. D. 1901, will

be opened by the common council 01

said city on October 14, A. D. 1901.

Common Council of the City of She-
boygan,

By Fred A. Dennett, Mayor.
Attest : John F. Armstrong, Clerk.

Dated August 10, 1901.

FOR SALE.
Lot 110-TOlt new fan motors at bargain prices.

Old material purchased. WALSH'S SON'S &
CO.. 280 Washington St., Newark, N. J.

Pratt Institute
BROOKLYN, N. Y.

TWO YEAR COURSES IN

APPLIED ELECTRICITY
AND IN

STEAM & MACHINE DESIGN
Write for Catalogue and Particulars.

"Bullock Electric

Mfg. Co.,
CINCINNATI, U. S. A.

Wagner Electric

Mfg. Co.,
ST. LOUIS, U. S. A.

Direct and Alternating Current

Equipments for Electric Light and
Poiuer. 287

CHICAGO FUSE WIRE & MFG. CO.

Fu*r Wlr.-. Fn«. I

Teloption« I ..

P«>« 1:1.,.
1

Exhibit. 80c. "S," Electricity Bliig,. Outlaid.

CHICAGO FUSE WIRE & MFC. CO.,

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft,

Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, rlgbt and left hand, are built from patterns per-
fected under systematic tests in tbe Holyoke Testing Flume.

Parties having power plants wbich are unsatisfactory, and those contem-
plating tbe improvement of powers, will find it to their interest to confe:
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE RBQUIRET1ENTS
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

Our students succeed because they use
I. C. S. textbooks.r

Steam Engineering
A course in Steam Engineering enabling stu-
dents to pass inanimations ami secure, tetter
positions, includes ^iteration of dynamos and
motors. This is what a student says

:

SALARY DOUBLED
After having been a student in the Inter-

nal mini ('orrespontleiice Schools for sum.- time,
I believe it my duty to write a few words set-

ting forth some of the
benefits I have derived
from my Course. When
I enrolled in the Station-
ary Engineers' Course, I
was employed as fireman
ina small electric street-
railway power station.
Since enrolling, I have se-
cured a first-class unlim-
ited engineers' license,
have been advanced to
the position of chief en-
gineer in charge of a 6,000
H. P. electric railway
power station, and have
had my salary more than
doubled.

F. H. Kimball,
Boston Terminal Co. Power House,

Boston, Mass.
Weteach bymail, Mechanical, Steam, Electri-

cal, Civil and HI mini: Engineering: Shop and
Foundry Practice; 3Ie<-Jiani<-al Drawing ; Archi-
tecture; Plumbing; Sheet Zlletal Work; Tele-
phony; Telegraphy; Chemistry; ornamental
Design

; I.HIituil'; I'.oi.k-keeping ; Stenography
;

reaching: English (.'.ranches; Locomotive. J tun-
ning; Electrotherapeutics; German; Spanish;
French. When writing state subject in wnich
interested.

taught by mail

.

I
International Correspondence Schools.

Jtox lOOa, Scran ton, 1'a,

The Standard Open Circuit Batteries
of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

Save
Money

j^

by using the

Remington
Typewriter users testify

k

that if gives a better
'

return for the in-

vestment than any

.

other writing

machine.

WYCKOFF, SEAMANS & BENEDICT, "Thi"'

New Dynamo Tenders' Hand=Book.
By F. B. BADT.

226 Page? , 140 Illustrations. Flexible Cloth Binding. Size of Type Page
5 1-3x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the

old one, with all the information, instructions and rules which are required by

practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners

and operators of all kinds of Electric Plants. It is the only book of the kind

published in the English language. 0,000 copies of the old Dynamo Tenders'

Hand-Book sold, and over 10,000 of the new.

Electrician Publishing: Co.,
510 Marquette Building, CHICAQO.
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THE
TRADE MARK

j£xide Hccumulator
REGISTERED APRIL 2, 1901.

FOR

ELECTRIC VEHICLES
COMBINES

The Minimum of Weight
WITH

The Maximum of Capacity.

Price List Upon Application.

THE ELECTRIC STORAGE BATTERY CO.

Allegheny Avenue and I9th Street, Philadelphia, Pa.

SALES OFFICES:
NEW YORK: BOSTON: CHICAGO: BALTIMORE: ST. I

100 Broadway. 60 State Street. Marqu.'tte BIJg. Equitable Bldg. U wright Bldg.

CLEVELAND: SAN FRANCISCO: PHILADELPHIA: DETROIT:
Rx New England Bldg. Nevada Block. Allegheny Av. & 19th St. Michigan Electric Co.
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FUSES
Some
Cheaper

F
U
s

OPEN FOR REPAIRS.

E
S

None

Better

F
U
s

RENEWABLE
as well as

INDESTRUCTIBLE.

E
S

STERLING ELECTRIC CO.,
OFFICES AND FACTORY: LAFAYETTE. INDIANA.

BRANCH: 1260 MONADNOCK. CHICAGO, ILL.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with
Pennies or Washers on a string.

Have you investigated Measured Service?

All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St., CLEVELAND, 0.

The Hotter
the Weather
the more you appreciate the
blessing of a

Telephone
in the house.

saves its cost in laundry bills alone.

5 cents a day u£
d

HICACO TELEPHONE CO.,
203 Wabhinsjton St.

96 State St.

;.

it

c

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA

719-721 Thirteenth Street N. W„ WASHINGTON, 0. C.

J

SLOT MACHINES FOR

TELEPHONE PAY STATIONS.
Years of efficient service have proven

the reliability of our apparatus.

THBRB ARES OTHERS,
BUT 1VOXK GOOD.
Our Machines are strictly automatic, because when

the coin is deposited the machine does the rest.

THERE IS NO CRANK TO TURN,
LEVER TO PULL,

NOR BUTTON TO PUSH.

A service equal to that furnished by Bell companies,

and nothing less will satisfy the public. Catalogue

for the asking.

SATISFACTION GUARANTEED.

MASON TELEPHONE PAY STATION CO.,

LUDINCTON, MICH.

KELLOGG

TELEPHONES
AND

SWITCHBOARDS.

You are cordially invited to

visit the Kellogg Pavilion in

Section R, Electricity Bldg., at

the Pan-American Exposition, at

Buffalo.

1SKI.I, TYTI
Manually

Factory and General Offices:

229 SO. GREEN ST., CHICAGO.
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Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

I— K^»

Union Switchboard Co.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES is Complete,

AMERICAN ELECTRIC TELEPHONE CO.,
CHICAGO, U. S. A.

No. 35.

CCN
T"tpho?e.

RCY
36-50 W. Jackson Boulevard,

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO
9.

CO

UJ

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul.,

CHICACO, U. S. A. TEL MFG. GO.

THE MOON TERMINAL
with Metal Outer Casing, showing that

it is possible to place The Moon Terminal
Head at any desired place on the pole, to

advantage, owing to the fact that the door

for outer Casing slides.

NEVER KNOWN TO FAIL OR LOSE A WIRE.

Fuse cost is the only cost of maintenance,

as the supports are everlasting, and any-

one can re-fuse the supports.

WRITE FOR CIRCULAR.

THE MOON MFG. CO.,
43-49 S. CANAL ST., CHICAGO.

E3EC UF> TO C

And install In >our town or dtj an

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
Rookery, ChicaffO*
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TELEPHONE

CABLES
"REGULAR" OR
"CONFERENCE"
SPECIFICATIONS.

Dry paper, single or double

wrapped, twisted in pairs,

length of twist not to exceed

three inches, formed into a

core and loosely arranged in

reversed layers.

Five Hundred Megohms
per mile insulation resistance.

Static Capacity Absolutely

Guaranteed.

All subject to purchaser's

tests, and factory tests are

open to purchaser's experts if

desired.

MARLIN CABLE HANGERS

DURABLE AND CHEAP.

Shipped to all parts of the

United States. Samples and

BOTTOM PRICES on application.

THE F. BISSELL CO.,

114-116 ST. CLAIR STREET,

TOLEDO, OHIO.

PROTECT YOUR PROPERTY BY
USINC OUR

SIGNALPHONE
FIRE ALARM.
FIRE, POLICE AND BURGLAR

ALARM.

OUR INTERCOMMUNICATING
CENTRAL ENERGY WALL
PHONE CAN'T BE BEAT.

INSIDE or OUTSIDE.

YURCAE
SICNALPHONE MFG. CO.

MILWAUKEE, WIS.

K0K0M0 TELEPHONES
\A/ill Satisfy YOU.

NOTHING IN FRONT OF THEM.

Write bs for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

g& KOKOMO, IND.

CHICAGO
TELEPHONE
SUPPLY C0»— CHICAGO, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

TWO TELEPHONES!

BATTERY CALL. FOR S4.50I

TELEPHONES FOR EVERY ONE. RELIABLE AND CHEAP.
GUARANTEED
Or Money Refunded.

BATTERY CALL
TELEPHONES

Good for GOO feet,

GENERATOR CALL
TELEPHONES

Good for 3 Miles.

GENERATOR CALL. FOR 7.501

Address all orders

FARR & FARR <° w -
J ackson Blvd.

I Hill! IX rHIUlf hrpiiitmri 1 ,\ CHICAGO.

HIGH-GRADE

SERIES 'PHONE.
One of the strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut, 4 bar.fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

Eureka Depolarizing

Solution for battery cells.

WRITE TJS ABOUT IT.

8PAHR & SWINGLE,
MILLERSBURC. OHIO.—————————

8 ARE YOU LOOKING FORTROUBLE? f
• IF SO, GET A COPY OF •

1 TELEPHONE TROUBLES \• AND HOW TO FIND THEM
• -IN-

BOTH MAGNETO AND COMMON BATTERY
SYSTEMS.

8th Edition Just Out. Price, 25c.

Electrician Publishing Co.,

510 Marquette Building?

CHICAGO.

Success
Comes only to those telephone exchanges which use the
BEST material. If you UBe our goods success is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
filled with care. Large stocks always on hand.
Telephones, every style and grade. Long and short

backboards. IClegant llnlsh and design. Prices that
will Bult. Hard rubber receivers. Oak or walnut wood-
work. New ideas in magneto bells. Each instrument
guaranteed.
AH kinds of telephone supplies. New parts for old

telephones. Double-pole receivers.
Electricians' tools. Lightning arrcste™, carbon and

fuse. Extension bells—standard and bridging. Circuit-
closers. Transmitters of various styles. Repeating
colls, Induction colln, construction material of al! kinds.

No. 1. Desk Telephone.

WIHTK rOIt CATALO«CE.

CentralTelephone& Electric Co.,

909 MARKET STREET, ST. LOUIS, MO.

RHEOSTATS
FOR ALL PURPOSES.

THECuTLEn.HAMMERMFG.CO.,
MILWAUKEE, WIS.

The Largest and Oldest Manufacturers of Rheo-
stats In the World.

A Direct Heading Ohmmeter.

Ohmmeters,
Ammeters,

Voltmeters.
Special Electrical Machinery.

F. B. SAGE <& BBC,
Successors to American Electric Specialty Co.*

1»8 Liberty St., New York City.
New York Agents Wirt Electrlo Co. Rheo-

stats and Brushes.

Mackinac Island
AND RETURN—7 days trip— $OC
Meals and berth included. mm ^#
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
$ I3.

I p. m.

!

5.

AND RETURN—4- days trip-

Meals and berth Included

Leave Chicago Tiies., Wed., Fri. and Sat., at 8 p. m.

MUSKEGON OR GRAND HAVEN $|
AND RETURN
Eerth included.

Leave Chicago 7:45
P. M. daily.

Finest
Service on
the Lakes.
For complete Infor-
mation address

R. C. DAVIS, C. P. A., Foot Michigan Ave., Chicago, III.

OK C, E. I. & P. OE C.,B. & Q. KY'S.

DERIVATION OF

Practical Electrical Units.

LIEUT. F. B. BADT and PROF. H. S. CARHART.

PRICE, POSTAGE PREPAID, 75c.

Tli is is a very handsome book of CO

pages, printed on fine heavy paper, with

neat cloth binding. It contains Port-

TitAiTS and BioaiiAPniES of Ohm, Watt,

Faraday, Joule, Gauss, Weber, Sir Wil-

liam Siemens, Dr. Werner von Siemens,

Vblta, Ampere, t)aniell, von Jacobi,

together with a carefully prepared table

of the Practical Electrical Units, with

their relative values.

In no other Single Volume can thti

Rare Collection of Portraits be Found.

Electrician PnWishing Company,

510 Marquette Building, CHICAQO.
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TheLeich
Selective Signaling System.

FOUR PARTY
LINE . . .

SOMETHING
ENTIRELY NEW.

No Stop ty Step Method No Relays-
No Springs.

Not affected by Line Inductance, Capac-
ity or RealBlanco.

Condensers in circuit to stop the Bat-
tery Flow.

Needs no Adjustment.

The Bella arc of the ordinary Polarized
Ringer Typo, The Hi^niUtt nro selected by
means of diJToront (reqaencfos.

Drop us a Line and Let
us Tellyou all about
Our System.

Metropolitan Telephone
76 Fifth Avenue,

CHICAGO. & Electric Company.

INTERCOMMUNICATING PHONES.
FOR FACTORIES. STORES. WAREHOUSES. ETC.

GET THE BEST THE SIMPLEX.
The SIMPLEX SYSTEM possesses all the good

features of the best telephones of this Icind on the
market, but is cheaper in price. Communication may be
had between any two 'phones and any pair of 'phones
may hold converse AT THE SAME TIME without
interference.

NO CENTRAL EXCHANGE REQUIRED.

Neit in design, elegant in appearance. Occupy
wall space of only 4,'j by 12 inches. Capacities : from
5 to 30 stations.

Used by hundreds of leading firms. Write for list

of users and further particulars.

"Simplex Interior Telephone Co.,
The Pioneer Manufacturers of Interior Telephones.

431 Main St., CINCINNATI, OHIO.

THETELEPHONE HAND-BOOK
NEW AND REVISED EDITION, WITH A NEW CHAPTER ON -RECENT PROGRESS," BRINGING THE BOOK UP TO DATE.

BY HERBERT LAWS WEBB.
Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Practical Guide to the

Testing of Insulated Wires and Cables." Joint Author of "Electricity in Daily Life."

I60 Pages, 133 Illustrations, Cloth, Hand-Book Size, Price $I.OO.
Extract from Preface.—"This little book has no pretension to be considered a complete treatise on telephony as It exists in America. The time for such a work Is not yet come. But It li

felt that there 1b a demand for a practical book on telephone working and management, and the TEL KPHONE HAND-BOOK Is an attempt at meeting that demand- With the exception of a few
chapters dealing with certain forms of transmitters and receivers used in Europe, which are given for the Information of those who may wish to engage in the manufacture of telephones, the
book Is based entirely on standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated In this country."

No pains have been spared to make it the best book of its kind. It is right up to date. Intensely practical, and so plain and clear in Its language that
everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by

CONTENTS
anyone can understand and learn from It

the entire electrical fraternity.

CHAPTER The Invention of the Telephone.
Sound Waves. Articulate Speech.
Electric Telephony. The Bell Tele-

phone.
The Microphone.
Current Induction. Electromagnetic

Induction.
The Induction Coll: Its Use In the

Telephone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Re-

ceivers, Mercadier's El-Telephone.
The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

CHAPTER 13.

14.

15.

16.

17.
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19.

20.
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22.

23.

24.

25.

26.

Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmit-

ters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Bat-

teries.
Magneto Bell.
Automatic Switches.

27. Telephone Line Construction.

CHAPTER 28.

29.

KL
32.

40.

41.

Metallic Circuit.
Underground Wires.
Lightning Arresters.
Inside Wiring.
Installation of Telephone Instru-

ments.
Inspection and Maintenance.
The Condenser; Its Use In Telephony.
Electromagnetic Retardation.
Exchange Working.
Small Exchanges.
Party Lines: The Bridging Bell.
Long Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Teleph-

ony.
Recent Progress. Appendix.

Published and for eaie by ELECTRICIAN PUBLISHING CO., 5IO Marquette Building, Chicago

ELECTRICITY FOR ENGINEERS
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.-CHAPTER I: Electricity; Positive and NeRatlve: Conductors,
fton-Conductors and ]nsul:ilnrs; Electro-Motive Force; Volts; Resistance; (Huns; Current; Am-
seres —CHAPTER II: Dynamos; Magnets; Field Colls: Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of, Iilllerent Kinds of; Commutators, How Made and Con-
nected: Heating of Armatures; Eddy Currents—CHAPTER IV: The Current; How Produced;
Induction: Series "Wound Dynamos; Shunt "Wound Dynamos; Exciting the Fields; Constant Cur-
Sent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System —
-JHAPTERV: Incandescent I'.amps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated in Series; Automatic Cut-Out; In Multiple Arcor Parallel; Multiple Series;

"Series Cut-Out; Three Wire System—CHAPTER VI: The Arc Light; llow Formed;Multiple . .

.

Causes of Unsteadiness;' Remedv, Effect of SI
Conditions of Homing; Arc Lamp
Lamps; Clockwork Lamps; Double Lamps; Tr
and Brushes; The Brush Commutato

Holies; Shape of Carhnns Cmler Dill
id Cut-Out Mechanism: Action of Current; clutch
hies In Lamps—CHAPTER VII: Commutators

.. "Brushes; Dlflerent Styles of Brushes: Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators; Flashing,—CHAPTER VIII: Current Regulation;
(land Regulation; Hv Position of Brushes; Resistance Box; Resistance Cnlis.-CHAl' l'EK IX:
American System of Automatic Current Regulation; Tile Dynamo; Regulator: Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature: Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller; Circuits and Conm ctlons of No. s Brush Dynamo; circuits of Compound Wound
Constant Potential Brush Dynamo.- CHAPTER XI: The [idlson System: Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Kogulator.-CH.UTEi; XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits In Armature and Field; Regu-
lator; Circuits In Regulator. -CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation: Dynamo; Armature; Commutator nod Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.—chapter XV: Watorhouse System of Three-Brush Automatic.
Current Regulation; Dynamo; Extra Brush; Resistance Coils and Regulator, CHAPTER XVI:
Ampere Meters; Tangential Scale; Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
ind Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Asiatic Needle; Dlllor-
sntlal Apparatus.-CHAPTER XIX: "Wlieatstouo Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The Magneto as a Testing Insmunent; Armature; Field; Bell; Diagram of circuits.- CHAPTER

ng Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Ma-
ul Switchboards; Loop Switch; Plug and Socket; change

XXI: C
chinos.-CHAPTER XXII
Over Plug and Socket: (Over Plug and Socket: Conclusion. CllAPTI'.R XXXIII: Electric Motors; General Principles the
3amoasln Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; of Series Meters: Counter E. M. 1'.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.-CHAPTER I: Alternate Current Dvnamos: Principles of the
Field: Field Current Armature; Winding: Connections; Lamination; Different Types of Alterna-
tors: Regulation: Leading Systems; The Brush Generators: Magnets; Armature: "Principles of In-
duction.-CHAPTER II: Dynamos. Continued; The Mordev Alternator; stationary Armatures;
Field Magnets; Ferrann Armature; Field Magnets; W hiding; Collectors.—CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo: Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction: Regulation.—CHAPTER IV: Induction toils; Conyerters:' Trans-
formers; Economy of Distribution: An Electrical H. P.: Losses In Conductor; Induction Colls; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued: Induction Colls: Con-
verters: Transforming Itp and Down; Design of Transfornvrs; Tie- static Charge; Protection
Against; Grounding the Secondare; other Decices: The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers, Concluded; Fuses: Regulation: W'lndlngof Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER Vll: Parallel System; Scries Arc
Light System: Diagram of Circuits; Parallel System: Primary Circuit; Secondary Circuit: Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit—CHAPTER VIII: Lines of Force;
Hysteresis: Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.—CHAPTER DC: Arc Lamps: InSerles; The WcsUnchous*
Arc Lamp; Diagram of circuits In Lamp; Action of the Mechanism; Fiat Carbons I II Mill: X;
Arc Lamps. In Multiple; Slatterv Differential Lamp: Mechanism of Lamp; Its Operation.-CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments forTJse with Alternating Currents
Differ from those used with Continuous Currents: Ammeters; VoHxneb -

' tlon of Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments. Continued; Hot wire Instru-
ments; Thecardew Voltmeter; Detatlsof the Instrument; Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters: Double Coll V neter; Two Types.—CHAPTER XIV: Spring Meters
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram ei Connections and Opera-
tion ot Instrument.—CHAPTER XVI: Recording Meters: Stanley Meier: Construction and Prin-
ciples of operation; Diagrams of Parts; Slattery Induction Meter; Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators In Parallel:
Difficulties In operating; Alternate Current Generators In Parallel: Arrangements of circuits and
Machines for Operating In Parallel; Diagram of Common Arrangement of .Machines and Circuits.—
CHAPTER XVIII: Ohm's Law: Strength Of current: Formulas and Examples: Power and UM
Ing Effects of Currents.—CHAPTER MX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO.
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Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH SPEED ENGINES. HIGHEST EFFICIENCY,

BEST CONSTRUCTION.

IALL :noini
CHICAGO OFFICE:

1526 Monadnock Building. ERIE, PENNSYLVANIA.

JEFFREY'IkCHAINS
FOR CATALOGUE,

ADDRESS

THE JEFFREY MFC. CO
COLUMBUS, OHIO.

ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

CASOLINE ENCINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

SUMMER HOMES.

In the Lake Country of Northern Illi-

nois, Wisconsin, Minnesota and the

Upper Peninsula of Michigan, on the

line of the Chicago, Milwaukee & St.

Paul Railway, are hundreds of most

charming summer resorts. Among the

list ar«: Fox Lake, Delavan Lake,

Lake Geneva, The Lauderdale Lakes,

Waukesha, Oconomowoc, Palmyra,

The Dells at Kilbourn, Elkhart Lake,

and Madison, Minocqua, Star Lake,

Frontenac, White Bear, Minnetonka,

Marquette, Spirit Lake, Okoboji, Big

Stone Lake, etc., etc.

Pot illustrated booklets "Summer
Homes for 1901" and "In the Lake
Country," send address, with six cents

in postage, to F. A. Miller, General
Passenger Agent, Chicago, Milwaukee
& St. Paul Railway, Chicago, 111.

a TELEPHONE

TROUBLES

HOW TO FIND THEM,"
B» W. H. HYDE and J. A. McMANMAN,

FORMERLY

HASKINS TELEPHONE TROUBLES.

Thl3 Uttle book Is rtTlcMy ap-to-date on ;in

matters pertaining to telephone trout-:

Sent Postpaid for 25c.

Manj

Tef

'. com-

win f--

phone troubles anO r for.

ELECTRICIAN PUBLISHING CO.,

610 Marquette Bldg.. Chlctgo.

PALMER BROS.,
MIANUS, CONN.

Stationary and Marine Gasoline
Engines and Launches.

SEND FOR CATALOQ.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Unhn Pacific & North-Westem Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next
morning. No change of cars; all meals
in Dining Cars, Buffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted
excursions every Wednesday from New
England, Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

'1 Bn 1 if. • Haw Vert

y» Wanhlni;t<.n St., Boston
,»., » • fiuffofo

r. , . . Oilcan

OS Vina St.. . Cincinnati
. Pltubura

I •

. Detroit
Klog».,Eut,ToTO&to,0&t

DIXON'S BELT DRESSING
AND LEATHER PRESERVATIVE

Is guaranteed to prevent slipping and preserve the leather.
It will pay you to send for circulars and testimonials. •

JOSEPH DlXOJf CRUCIBLE CO., - JERSEY CITY, X. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

Higb Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

AN ELECTRIC SPRING.
The astonishing celerity of the

cures effected by Pluto Water at

French Lick Springs have earned
for it the title of the "Electric
Spring." Disorders of the blood
disappear as if by magic.
French Lick Springs are situa-

ted in the highlands of Orange
County, Indiana, on the Monon
Route. Well appointed hotels
with every convenience, under
new management. Two trains

daily from Dearborn station.
Write for booklet. Frank J. Reed,
G. P. A., Chicago.

When Traveling Northwest
See that your ticket reads via

WISCONSINCENTRAL
RAII-VtSAY

For St.Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE, - - WIS.

DON'T THINK
That you can keep posted as to

what is going on in the western
electrical field without reading the
Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

$3.00 per year

;

$1.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marininttp Hi.!
, PHIHAGO.

JUST PUBLISHED.

DYNAMOS,
A practical explanation of the Designing,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYNAMOS,
BY F. S. HUNTING,

Chief Engineer Fort Wayne Electric Cor-
poration.

20 Fages, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 2S CENTS.

ELECTRICIAN PUBLISHING COMPANY,
Salte 510 Sfarqnette Bids.. Chicago.

ALL EMPLOYES
In the operating department of the "Alton Road " aro
required to pass mental and physical examinations
calculated to secure absolute Bafety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded hy the merit system, the result being that one
of the eafeBt railways la the world Is

"THE ONLY WAT"

IBNOIBH AfJIENT,

REG.TRADE MARKS THE PHOSPHOR BRONZE $MELTINfiCO.|jMITED,

2200 WASHINGTON AVE.,PHILADELPHIA.

)
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGSfWIRE,RODS,SHEETS,ETc.

Wwy/i^&uyr — DELTA METAL-
CASTINGS, STAMPINGS and FORGINGS

\ ORIGINAL and Sole Makers in the U.S.
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CEDAR POLES
LINIDSLEY BROTHER'S COMPANY

MENOMINEE, MICH., PORTLAND, ORCCOW AND SPOKANE. WASH.
WHOLESALE PRODUCERS

SO- TOOT TO 80- FOOT POLES OUR -SPECIALTY.

POLES.
WHITE CEDAR.

IDAHO CEDAR up to 80 ft.

BERTHOLD

& JENNINGS,

8Tb LOUIS.
Chemical Building.

CROSS
ARMS.

LONC LEAP
PINE AND FIR.

CEDAR POLES, TIES, POSTS.
ALL SIZES FOR ALL PURPOSES. ,

PKIXC1PAI. OKHCKS, SAGINAW, MICH.

IPaI^XaW^ (aAaA HjCJAv §AAAJkVVV$V &MTM £«C

CEDAR POLES PILING * ND STREET Ri Ra TIES -

Ozan Lumber Co.. - St. Louis.

M.KLEIN & SIGH

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of Interest to all linemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

MATHIAS KLEIN & SON, "?SJSSL

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and hignway piling, locust insulator pins, and
all kinds of hardwoods.

Main Office, Lewlsburg, Tenn., Branch Office,

Kellertoo, la., Oak Mills, Monttctllo, Ark.

TIES.
JUST AT PRESENT WE HAVE A SURPLUS OF MICHICAN WHITE CEDAR

6 AND 7 IN. TOP nril r-Q SPECIAL
25 AND 30 FT. r \J L. C O TROLLEY

OF COURSE THIS DOES NOT INCLUDE ALL OUR STOCK, BUT WE
CAN MAKE ESPECIALLY LOW PRICES ON THESE. WRITE US.

MALTBY LUMBER CO., BAY CITY, MICHIGAN.

Patents
Fifteen years of continual practice before

theTJ. S. Patent Office gives me the ability

to render Inventors valuable service In pro-
curing their patents. 1 am an electrioal and
mechanical expert, thoroughly conversant
with U. 8. and foreign patent lawa.

Patent Litigation. Opinions.

F. W. BARNACLO,
809-811 Equitable Building, BALTIMORE, MO.

Washington Office. 602 F Street. N. W.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

POLES W. C. STERLING t SON,
MONROC, MICH. TIES.

El6T*D Pole Yardi In Mlchlgan.
Wholetal* Prodocen for ao rem

*X1AHIAHUKX> 1875.

COMBINATION OF

Stow Flexible Shaft

MULTI-SPEED MOTOR.
Practically dust and water proof. For Portawt

Drilling, Tapping. Reaming. Emery Grinding, etc
Write for Catalogue and Prices.

STOW MFG. CO.; Binghamton, N. T.

Gen'l European Agents, Sell?, Sonnenthtl & C«..
OG Queen Victoria Street, London. EngLand.

I
PRACTICAL FEATURES

j
OF TELEPHONE WORK.

By A. E. DOBBS.

Cloth, 7 by 5 14 inches. Illustrated. 134 pages. Appendix. 75 Cents.

THIS work is designed as a simple, plain-speaking handbook for the prac-

tical telephone man. Its author, Mr. Dobbs, has been eminently fitted

by fourteen years' experience in telephony to deal with the subject in a thor-

oughly competent manner. This he has done, and the result is a mine of in-

formation, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding

wires, resistance, inductive capacity, etc.

This or any other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

ELECTRICIAN PUBLISHING CO.,
BIO MARQUETTE BUILDING, CHICACO.

Ask jour dealer (or these goods. DON'T LOOK for quantity but QUALITY. In the
CREEN BOOK of Hardware Specialties you will find only the BEST quality.

SMITH & HEMENWAY CO, HM.?
F,r,e

296 Broadway, NEW YORK CITY.

ELECTRICITY MADE SIMPLE.
233 Pages.
108 Illustrations.

Cloth $1.00.
Paper .50.By CLARK CARYL HASKINS.

A BOOK DEVOID OF TECHNICALITIES-SIMPLE, PLAIN AND UNDERSTANDABLE.

There are many elementary hooks about electricity upon the market, but

this is the first one presenting the matter In such shape that the layman
may understand It, and, at the same time, not written In a childish manner.

This little work Is not intended (or the instruc-
tion of experts, nor as a guide for professors.
The author has ende ivorea to brlug the matter
down to the level of those whose opportunities
for gaining Information on the branches treated
have been limited.
Fourchaptersaredevoted toStatic Electricity:

three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
Electro-Magnetism; one each to Atmospheric

Electricity; LlghtningRods; Eleclro-Chemlstry;
Applied Electro-Magnetism: Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity, other than Chemical.
The large number of examples thai art1 given

to Illustrate the practical application of element-
ary principles Is gaining for it a reputation as a
text book for schools and colleges.

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.

FOR STUDY OR REFERENCE.

ELECTRICIAN PUBLISHING CO., 510 marquette bldg., CHICAGO.

RED CEDAR PILING, POLES AND
POSTS, a>l lengths. J. P. MEREDITH
CEDAR CO., Memphis, Tenn.

C. J. HUEBEL & CO.,

MENOMINEE, MICH.

Our Stock of

POLES
In Complete.

Main Yard at Menominee.
BRANCH YARDS AT

Wausaukee and Packard, Wis.
Nathan and Bagley, Mich.

Cedar
TORREY

CEDAR CO.,
CLINTONVILLE. WIS.

Urg* Stock Comtinlly on Hind.
Poles

COOLIDOE FUEL w SUPPLY CO.
WHITE t'KDAR a—

*

^^ — ^—»
and PACIFIC COAST r*UlKta9.

OFFICE, 826 Guaranty Bldg., MINNEAPOLIS, BUHN.

LFDAR POLES JOHN H.FOWLER
ULL//1I\ I ULLU 1705-7 FlSHCr? BLOC-., CHICAGO.

Bound Volumes

Western Electrician

FOR 8 ALE.

From Vol. 1 to Date.
APDRKSS

ELECTRICIAN PUBLISHING CO..

510 Marquette Building, OBICAGO
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Westinghouse
Induction Motors

No Moving
Contacts.

No Flashing,

Burning or

Sparking.

Close Speed

Regulation.

High
Efficiency

Under Wide
Range of

Load.

Minimum
Attendance.

Westinghouse Type C Induction Motor Operating Portable Tools.

Westinghouse Electric
& Mfg. Co., Pittsburgh, Pa.

Universally

Adopted for

the Operation

of

Machine

Tools,

Cranes,

Mine Hoists,

Pumps,

Ventilators,

Etc.

Simple

Construction.

Economical

Operation.

All Principal Cities in

U. S. and Canada.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

BY FRANCIS B. CROCKER,
ri'

Professor of Electrical Engineering, Columbia University, New York.

Prepaid. - Practical and Up
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

TABLE OF" CONTENTS:

•tO-Dati

hapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification
end Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-

g Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Stearn Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
earn Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and

hapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
ts and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter

:ion and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch >

board" Uthyiiw, Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters,

Every Ei timer and Electrician who desire* to thoroughly master the Art of Electric Lighting should have a copy ak
thin book. Kent promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,

GMIGAGO.
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FORT WAYNE ELECTRIC WORKS.

(INCORPORATED)

itWood" Systems for Light and Power.
WE MANUFACTURE BELT DRIVEN GENERATORS

In

Capacities

From

1-3 K. W.

to

500 K. W.

Fcr

Light,

Railway

and

Power

Work.

SEND FOR BULLETINS.

Main Office and Factory, - FORT WAYNE, ND.
• ... ... ...,:....

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid.

$1 A VOLUME.

Electrician Publishing Co.,

5I0 Marquette Building. Chicago.

••»•<
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"BUG-PROOF'

BELLS

WILL INTEREST YOU.

Sell at SiEhi. Are You

Posted?

Made in all Sizes from 2

in. up 10 U in.

SPIES

ELECTRIC COMPANY,

87-89 W.Van BurenSt.,

CHICAGO. ILL.

ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

MANUFACTURERS OF

PORCELAIN OR CLAY SPECIALTIES,
Knobs, Cleats, Circuit Breakers,

THE BOWeRS MANUFACTURING CO.,
MOGADORE, OHIO.

VULCANIZED FIBRE.
Highest grades (or electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

THE FRANKLIN MODEL DYNAMO
I O Volts, 5 Amperes.
Shunt or Series Winding.

We furnish all Castings, Punchings and Materials in

sets with Blue-prints and Directions.

To the electrical student, amateur or ingenious

per=on these machines are of the greatest interest, as

they furnish practical experience in construction and

winding.

WRITE FOR DYNAMO CIRCULAR NO. 16.

PARSELL t WEED, 129-131 West 31st St., New York City.
N. CANAL ST. ^ M «AiW0H«f»5

C H I C A G • I LL • u-SA- "KXJXSKl"

MECMNICAIDMFT
IT COSTS TARIESS
Is independent of -weather. The fan is

positive in action. Responds instantly
to sudden demands for more steam.
Burns cheap fuel. Costs practically nothing
for operation when exhaust steam is utilized

B.F. STVR1EYANT 0? B0S™£
NIW YORK. - PHILADELPHIA - CHICAGO - MNDON

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 PINE
ST. LOUIS, MO.

iBIack Diamond File Works!
43
43
43
43
43
43
43
43

X? OCB SOODH ABB ON HALK IN KVEBY LEADINe HiKBWiEE
4l STOBE IN THE UNITED STATE* AND CANADA.

1 G. & H. BARNETT COMPANY, |
J|

PHILADELPHIA, PA. g

Twelve

Medals

Awarded at

International

Expositions.

HELIOS-UPTON

Storage
Batteries
For Street Railways, Central Station Lighting, and

Power Plants, Isolated Lighting Plants, Elec-
tric Vehicles, Telegraph, Telephone,

Fire Alarm, and Police Signal
Service, Electric Launches,

Mining Locomotives,

And all Purposes to which
Applicable.

Batteries are

HELIOS-UPTON COMPANY
HEW YORK AGENTS:

THOMAS & BETTS,
141 Broadway. N. Y.

CHICAGO, ILL.
PHILADELPHIA, PA.
PEABODY, MASS.
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IRJfbl ITV INSULATED
lYIr LLA wires and cables.

RUBBEK COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

wtST£RN 6tLL'*c *",NT - Simplex Electrical Company,
H • R • MIaSONi

M37Monadnock Block. CHICAGO. 75-81 Cornhlll, BOSTON, MAS8.

*J»W*
1 *»»—Paris Exposition,
Modal for Babber Insolation.
1893-Worlds Fair,

tfcdal for Babber Insulation.

THE NTANMBI) FOB
BVBBEB ifSl IMTION.

trade mahiC Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee
w
p™?" Wires.

THE OKONITE CO., Ltd.
WtAkSSSS. }•"»««•• 253 Broadway, New York. %'MuZ™s?$? **

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cables,

UNDERGROUND. AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE!, TELEQRAPH AND FIRE ALARH CABLBS.

All Wires ire tested at Factory. ,lil\E(tBOUO, ISO.

" PHONO =ELECTRIC "

"Phono-Electric

TROLLEY
WIR1

AND RED 11

BRIDGEPORT BRASS CO.,

19 Mirny St.. Nc» York.

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY,
Salte SIO Mariiuette, CHICAGO. flaw

2,000 IN USE.

Standard Underground Gable Go.
322 The Rookery, Vfestlnghouite mug., 56

'

12-25 Beti Bl
Chlci burg. N«w York City, r

Mills I:

Elecf ricCables, Conduits, Wires and Accessories.
Al-o filch «-nni«- Kniilter C.vprril Mire* ami tablet*.

IMITATED BY MANY
ONLY THE BEST GOODS ARE IMITATED.
LOOK AT THE LONC LIST OF OUR IMITATORS AND

DECIDE FOR YOURSELF.

EQUALED BY NONE Jf"OUR MOTTO. THE RECOLLECTION OF OUALITY
REMAINS LONO AFTER THE PRICE IS FORCOTTEN.
ERICSSON TELEPHONE CO., 296 Broadway, New York.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

The Bossert Electric Construction Go.
-MANUFACTURERS OF-

STEKL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL BOABDS. SWITCHES, ETC.

ITIOA. tMSEYfcf YORK.

r

JFIBRE-GRAPHITEj\
COMMUTATOR .M

/ BRUSH'. 1

There's No Friction
with the Fibrc-Graphitc Ommuiator firush.

Being oopcrcent.p'ire graphite, it i mures low
resistance, no sparking under a k.irving load, an J

1
ir. Tl en- U no grcaiing required.

The Fibre-Graphite is therefore the moil

1
nomic brush on the market. Send for price Hst,

IIOLMHS FIBRE-GRAPHITE MFG. CO.
SISJ Wakefield St., Germanlimn. I'llll. Mil 1 1'lll v.

\

\St\.T-\.\l«.Wt«\HSi \/V ^
'

A.(]HAILLET, ADOLPHE
Consulting Electrical Engineer.

flans and specifications for Electric Lleht-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELMCOTT SQUARE. BUFFALO. N.Y.

Queen & Co.
lOlO Chestnut St., Phila.

480 MONO* BLDG., C^ICAIO.

Acme Testing Sets, Queen-Wlrt
Switchboard Instruments, X-Rm
Focus Tubes, Induction Coils.

[PHOENIX GLASS CO.!
MANUFACTURERS OF

GAS AND ELECTRIC

[
GLOBES, SHADES, Etc.

SEND FOR A COPY OF OUR NEW AND ' >

LATEST CATALOGUE.

F Pittsburgh. HeiYort Chicago.
;

;

l»ss»s*»»», «»«»««»«» >«!

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Black Ffnfalling VarnLah,

Sterling Black Air Drying rarnUh,
Sterling Black Core Plate rarnlah.

THE STERLING VARNISH CO.,
Pittsburg. Pa.. U.S. A.

THE STERLING VARNISH CO..
26 Colmore Rom. Birmingham, England

WESTIIN
Wavcrly Park, ESSEX CO., N. J.

Illuminated Dial

Station Instruments.

Theee InntrnraeDte ore
based upon the xnmo «en-
eral principle and tire Just
*» flcouruut n» our refill nr
Standard Portable Direct
Ourrimt Voltmeters nud
Aruiuotwr*, but tiro mucb
larger, nod tho working
purti nr» incloaod 1q a
DMtly doalKiitHl. dutt-proot
out-Iron oarq which elteot-
lT»ly "Molds tho ln«tra-
montafTOOi disturbing ln-
fluenoea of external man-
aetio fields.

BEKMN.-Kurop«an W#8lrtn
Ifetrli-n) Instrument Co., Kit

temnuiiir. No, ga,

Mention tho WHTXBir

Instalment Co.,

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY CRAVITY DAM.
For five centa in stamps, we will mail to any addresi our book entitled. The Oravlry Dj

107 MAIN ST. Write M. W. STARK. SeCy andTreas., lor particulars. ELKHART. 1*0.

N. I. R.

Wenton
nisi

Standard Illnmlnatrd
Potential Indicator,

Htyle B.
Elbctricus wben writing for catalog u

Weston Standard

•t Koadlng <

voitn e< rtvntt-
,

m*>ti'ri Ammeter* and Mil.
amrmur*. \v „ t tm B tcr ,
and \oltmeti<ri, tor Alter-
nating and Direct Current

OBrportablo inntrumonts

tbroughonl tbe ciTliUed
world,

Our Seml-Pnrtable La-
boratory Standard V01s>
meters nud Atiimelen. ara
still belter.

Thpynr«thr> moat relia-
ble, auenluto standards for
LaNiratory um.

Ilr.-,. Ho,
Id I Bl M»rtli I Ijiiio

National

India
Rubber Co.'*

RUBBER COVERED
ZS AND CABLES
OFFICE AND FACTORY; BRISTOL, R. I.

ELECTROLYSIS PROOF CDNDi
lASPHALT AND PAFEB.

Cables enclosed in diet i pri

service over wires en<

struction simple and inexpensive. Everll
frost proof. Joints jht. J foot !«•:

diameter. Weight,
fpecl.l Sires (r«m t , i.ch.t to 9 Inch. mt4t

ELtCTROLYSIS PROOf C0*OUII SFG CO. HIS MAHHAT'-'
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A HEART TO
HEART TALK!

CENTRAL STATION
MANAGERS:

Only \5% of your fuel is utilized in your engine.

All of the steam generated escapes through the exhaust
head. You can sell the latter for enough to pay your
entire fuel bills, at the station, besides the interest on the

investment for steam mains, by adopting the

HOLLY SYSTEM OF UNDERGROUND
STEAM HEATING.

Hundreds are doing it. We don't ask you to do it

unless we can convince you that the system is all we
claim it to be. Send for our Catalogue.

Please mention Western Electrician,

AMERICAN DISTRICT STEAM CO.,
LOCKPORT, NEW YORK.

"AN OUNCE OF PREVENTION
IS WORTH APOUNDOFCURE"

TO PROPERLY PREPARE YOURSELF
for the coming lighting season yon
should use

Columbia Carbons
For Enclosed Long-Burning Arc Lamps.

USED EXCLUSIVELY BY THE

Pan-American Exposition.

If not a* rev ' <i ran be returned at our
; descriptive matter.

NATION ARBON CO.,
AND, O.

-

HELIOS-UPTON COMPANY
ENCLOSED ARC LAMPS

220, 550 Volt Circuits

FOR

RAILWAY PARKS,

RAILWAY STATIONS,

RAILWAY CAR BARNS,

POWER CIRCUITS,

STREET LIGHTING,

MILL LIGHTING,

FACTORY LIGHTING,

Etc., Etc.

tRC LAMPS FOR kit
CIRCUITS.

No. 6321.

HELIOS-UPTON C2
New York Agents, PHILADELPHIA,

THOMAS & BETTS, CHICAGO,

141 Broadway. PEABODY, MASS.
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An INCANDESCENT LAMP represents a large Investment of capital, ingenuity and skilled workmanship, It is sold at a price 10 low as to necessitate eternal We buy and
vigilance in cutting costs to a mlnlmim. A successful lamp manufacturer can not afford to experiment with poor materials, This explains ihe popularity of Refinebaker & 00. 's a yv-f- 1 i\j iwi ;

|« |»7
408 N. J. R. H.Ave., NEWARK, N.J. 1 20 LIBERTY ST., NEW YORK. ita«^^% I I ^1 W^ IW

|

Scrap also.

Crlmshaw. Raven White Core. Raven Black Core.

ALL OUR WIRES Pa8a inspection and carry the abovo TRADE-MARKS on our tags. We also manufacture Crlmshaw and Competition Tapes 'Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlondt St., New York.
BRANCHES:]

192
^AaO:

3st
BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

Crown
" Insulated Conductors d

AND

Rail Bonds
"Crown" wires are the perfection of Rubber Insulation for high or low voltage, direct or alter-

nating currents, solid or stranded conductors up to 2,500,000 circular mils' capacity.

"Crown" bonds are the perfection of simplicity and economy in rail bonding, together with
perfection of contact.

In "CROWN" WIRES or "CROWN" BONDS you secure the best attainable results,
electrically and mechanically.

Solid or stranded bare copper conductors; also lead - encased and armored for aerial,
underground and submarine work.

American Steel and Wire Co., Chicago, III.
NEW YORK, WORCESTER, DENVER, SAN FRANCISCO; LONDON, ENC.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... 22

Akron Smoking Pipe Co —
American Battery Co —
American District Steam Co.. 2

Amer. Electric Fuse Co 10

Araer. Electrical Heater Co..—
Amer. El. Telephone Co 15

American Electrical Works. ..II

Amer. Steel A Wire Company. 3

Amer. Toll Telephone Co.... 14

Anderson A Sons. W. H 19

Baker A Company 3

Ball Engine Company 18

Barnaclo, F. W 19

Barnes Company, Wallace. ...10

Barnott Company, G. & H 22

Barron, A. M 11

Beardsley Gravity Dam A
Construction Co 1

Berthold A Jennings 19

Bcsly A Co., Charles H 22

Big Four R. R 19

Blssell Company, The F —
Bossert El. Construction Co.. 1

Bowers Manufacturing Co ...—

Bridgeport Brass Co 1

Brunt Porcelain Works, G. F. 7

Bullock Electric Mfg. Co.... 5

Central Electric Co 5

Central Telephone A El. Co . .
-

Century GlasB Co 11

Century Telephone Const. Co.M
Challlot, Adolpho A 1

Chicago A Alton Railroad.. ..18

CAN. W. R. R 18

Chicago Edison Company 4

Chic. Fuse Wire A Mfg. Co...—
Chic. House Wrocklng Co....—

C, M. ASt. P. R. R 18

Chicago Telephone Co 14

Chic. Telephone Supply Co.. .16

College City Electric Co —
Colorado Lamp Co., The II

Columbus Batt. A Spec. Co.. 11

Continuous Rail Joint Com-
pany of America 19

Coolldge Fuel A Supply Co.. 19

Crocker-Wheeler Company..—
Cutler-Hammer Mfg. Co 16

Cutter Elec. A Mfg. Company.—

Dearborn Drug A Chem. Co.. 9

Diamond Meter Company —
Dlehl Mfg. Company 6

Dixon Crucible Co., Joseph.. 18

Edison Decorative & Minia-

ture Lamp Department 10

Edison Mfg. Company 5

Edwards A Company 16

Edwards. W. 8., Mfg. Co... .12

Eldredge Electric Mfg. Co.. . 12

Electrical Engineer Institute-

Electric Appliance Company. 10

Elec. Motor A Equipment Co. 8

Electric Storage Battery Co..—
Electrician Pub. Company... 13

Electrolysis Proof Conduit

Manufacturings 1

Ericsson TelephoneCompany I

Farr A Farr 16

Ferris, Robert 12

"For Salo"Advertisements .. 12

Ft. Wayne Elec. Works., Inc.. 21

Fowlor, John H 19

Franklin Eng. A Elec. Co....—

General Electric Company... 9

General Incandescent Arc
Light Company 16

General Incand. Lamp Co....—
Glass Wool Mfg. Co 10

Goodrich Steamship Line... .16

Gordon Battery Company.... 10

Gould Storage Battery Co —
Great Western Smelting A
Refining Company 11

Gregory Electric Company.. .12

Hartford Steam Boiler In-

spection A Insurance Co... 12

Hazard Manufacturing Co... 22

Heath Electric Company ....11

Helios-Upton Company 2

Hobart Elec. Mfg. Company.. 1

HolTnmn.G. W 12

Holmes Fibre-Graph. Co 1

Huebel A Co., C. J 19

Humphrey, Henry II —

Incandescent Electric Light

Manipulator Company —
Indiana Rub. A Ins. W. Co,.. . 1

India Rubbor A Gutta Percha

Insulating Company 4

Internat'1 Corrcs. Schools. . .. 5

Jeffroy Manufacturing Co 18

JohnBton, Thomas J 11

Kansas City Tol. Mfg. Co 10

Kartavort Manufacturing Co. 22

Kellogg Switchboard A Sup-

plyCompany II, 14

Keystone Elect. Inst. Co —

Klein A Son, Mathias 19

Kokomo Tel. A El. M. Co 16

Leather Preserv. M. Corp —
Leclanche Battery Company.12
LefTel A Co., James 18

Llndsley Brothers Company.. 19

Lowell Model Co 19

Maltby Lumber Company 19

Manhattan Gen'l Const. Co. -

Manross, F. N —
Mason Tel. Pay Station Co. . .—
Matthews A Hro., W.N II

McLennan A.Company,K....10
McRoy Clay Works 10

Meredith Cedar Co.. J. P 19

Metropolitan Tel. A El. Co.. 16

Mica Insulator Company 10

Miscellaneous Advs 12

Missouri Electrical Mfg. Co.. 8

Modern Gas Engine Co 18

Moloney Electric Company..—
Monarch Fire Appl. Co 5

Monon Railroad 18

Moon Mfg. Co., The IS

MunsollA Co., Eugene —

National Carbon Company... 2

National Conduit A Cable Co.10

National India Rubbor Co 1

Now York Ins. Wire Co 3

Northern Eloc Mfg. Co 9

Ohio Etoctrtc Works 4

Okontte Company, Tho 1

Ozan Lumber Company 19

Pacific Electric Company \

Palmer Brothers 18

Paragon Fan A Motor Co —
Parsell A Weed. —
Perrizo ASons 19

Phillips, Eugene F 11

PhlUlps Insulated Wire Co. . . 1

1

Phoenix Glass Company 1

Phosphor-Bronze S. Co IS

Plgnolet, L. M.... 10

Pittsburg A L. S. Iron Co 19

Porter-Morse Company 19

Pratt Institute .' —

Queen A Company.

Relslnger, Hugo 7

Reynolds Electric Co —
R. I. Teleph. A Elec Co 16

Rockwood Mfg. Company 1

RoebUng's Sons Co., J. A 22

Sage A Bro., F. B 16

St. Louis Elec. Supply ^

Sargent A Lundy —
Sawyer-Man Elec Company..—
Schureman A Haydon IS

Shelby Electric Company....—
Simplex Electrical Co., Tho.. l

Simplex Interior Tclep. Co.. —
Smith A Hemenway Co 19

Smith Co., S. Morgan U
Spabr A Swingle 16

Spies Electric Company 23

Spraguo Electric Company .. i

Standard Construction Co. ...18

Standard TeL A Elec Co IS

Standard Underg. Cable Co. .. 1

Stanley Elec. Mfg. Company..
Stanley Instrument Co S

Sterling A Son, W. C 19

Sterling Electric Company. ..—
Sterling Varnish Co.. The.... I

StilweU - Blerce A Smlib-
VaUe Company it

Stow Mfg. Company
Stromberg-Carlson TeL Mfg.
Company is

Stronger Aut. Tel, Exchange 15

Sturtevant Company, B. P.. ..22

Telephone Co. of Amer, The 14

Tenn. Lumber Company 19

Torrey Cedar Company 19

Turner Brass Works 5

Union Switchboard Co IS

Valentine-Clark Co., The is

Varley Duplex Magnet Co.. S

VIndex Electric Company . .. 7

Vulcanized Fiber Company.. 22

Wagner Elcctr:.

Wagner. Herbert A 10

Walsh's Sons A Company .. ie

Warren El. M fg. Campany . 1

1

riectrlc Co ;

Western BL Supply company.—
Wcstlnghouse Electric A
Manufacturing Company.. 20

Weston Electrical Ins;

Whitehead Company. \\ \v |S

WUljoung. Elmer G —
:i Central R, K is

Worcester Company.. C. H.. 1*

Yurgae Sigoalpnone Mfg. Co.it

Zerbe Company

For Classifiea Ituio.v o* AdLvcrtiaements See rnc 4, * ; *
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MANUFACTURED BYMotors,
Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams Street, CHICAGO.

.Go

Above we show a cut of our "Bell " transmitter which in-

volves principles original with ourselves. It is of the " solid

back" type with carbon block, both the carbon and granules

being of the highest grade obtainable. There is nothing to

get out of order and no complicated parts made to mount on

box or adjustable arm.

Net Prices.

Single Transmitter, 90c

Lots of 1 2, M 85c

Lots of 25, - 75c

Lots of 50, m - 65c

Where transmitters are desired to fasten on adjustable

arm. add ioc each additional.

PACIFIC ELECTRIC CO.,
LA CROSSE, WIS.

LUNDELL
OTORS

Have always had a higher effi-

ciency andgreater durability than

any other motor by reason of

superior design and construction.

They are adapted to all classes of machine driving and are made
in sizes from }„ H. P. to 1,000 H. P. Send for descriptive

bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 627-631 WEST 34th ST., NEW YORK.

BRANCH OFFICES: CHICAGO, BOSTON, ST, LOUIS, BALTIMORE.

WE EXCEL AND UNDERSELL ALL
and are manufacturing and selling

all kinds of

ELECTRICAL NOVELTIES AND SUPPLIES.
THE FOLLOWINC ARE SOME OF OUR SPECIALTIES:

VOLTMETER.

FLASH I.KIHT.

HERE ARE OUR PRICES. REMEMBER
WE UNDERSELL ALL. HAND LANTERN.

Ammeters and Voltmeters, to 2o $2.00
Pocket Flash Lights 1.50
Electric Hand Lanterns 2.00
Electric Carriage Lights." 5.00
Battery Fan Motors */".. 6.©fi

AGENTS WANTED. Send for catalogue-JUST ODT.

OHIO ELECTRIC WORKS, Cleveland, Ohl«»,

There is No Higher-Class India-Rubber Insulation

For Wires and Cables thanHABIRSHAW
Authorized Manufacturers of the

ATTIX FLEXIBLE TUBI WIRI

The India-Rubber and Gutta-Percha Insulating Co.,

J. W. CODFREY, Manager Sales,
IS Cortlandt Street, NEW YORK.

MAIN OFFICE, Clenwood Works,

YONKI ;rs, im. y.
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EDISON
BATTERY FAN OUTFITS

.WITH.

EDISON LALANDE CELLS

Arc tnoonly efficient battery fan outfits on thu

market. Invaluable for the sick room

Write for Catalogue No. 4.

EDISON MFG. CO.,
FACTORY, ORANGE, NEW JERSEY, U.S.A.

New York Office: 135 Fifth Avenue
Chicago Office: 144 Wabash Avenue.
Foreign Department, 15 Cedar Street, New York.

PITTSBURGH

TRANSFORMERS.

TYPE K.

HIGHEST
ELECTRICAL
EFFICIENCY.

SUBSTANTIAL
MECHANICAL
CONSTRUCTION.

SEND FOR DESCRIPTIVE

BULLETINS AND PRICES.

SALES AGENTS,

264=266=268=270 Fifth Ave.,

CHICAGO.

Our Students
Succeed

Our Instruction tu Ij

:

r1< . J Ml
A 7,lnrrnnn Benefited*

Mf toot
m*njr n»j« Wbn I aoroUadi I «i« - r»-
in« » » lin*-m*o.
Owin* to tb« •«-
c«lletiea of fota i n-

tdT»DO«d

r, with »o
InCfMM in -»*»;*'».

I ftm n"w £.-•.»,(•• r
p«rf-

michiner; and

Wfc#» b«
:

.-

school*.
PXZTJ W if

Instruction by Mail
for Electrical Workers In Electri-
cal Engineering, Power and LJcbt-
Ing, Rail way .s. Lighting, t B
nine. .Month,;.
When writing, state subject In

which Interested.
INTERNATIONAL (ORRRspfiNDEN< » KTHOOE*

Established 1*1. C»pit*l t\fiOo,Qaa.
Box 10O2, Scran ton. Pa.

"Bullock Electric

Mfg. Co.,
CINCINNATI, U. S. A.

Wagner Electric

Mfg. Co.,
ST. LOUIS, U. S. A.

Direct and Alternating Current

Equipments for Electric Light and
Po<wer. 287

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette

BIdg., Chicago. You will save TIME and

MONEY by doing so

BLOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

Monarch Fire Appliance Company,
27 William Street,

Mew York City,

ALWAYS READY-LIGHTS WITH A MATCH.
THE TURNER GASOLINE POCKET TORCH.

PRICE $1.50 EACH.
This is a small, nickle-plated hand torch for getting into corners, between ceilings, or working
in cramped places. It is a new style of burner that lights with a match and makes its own
gas. The reservoir is 5 inches high and i}£ inches in diameter. A bicycle pocket pump is

used for making air pressure. The reservoir holds about one-half pint of gasoline and the
torch will burn about one hour with one filling.

FOR SALE BY DEALERS IN ELECTRICAL SUPPLIES.

THE TURNER BRASS WORKS,
I20 KINZII ST., CHICAGO.

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK, N. V.

Pacific Coast Agency: 33 New Montgomery St., SAN FRANCISCO, CAL.
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Diehl Enclosed Motors
EXCLUDE DUST, SMOKE, FUMES, ETC.—A VERY
IMPORTANT FEATURE FOR THIS CLASS OF WORK.

Compactness, Accessibility and Low Heat Limit Are Its Strong Points.

SEND FOR CATALOGUE DESCRIBING THIS MOTOR ATTACHED
TO DIFFERENT MAKES OF WHEELS AND BLOWERS.

DIEHL MANUFACTURING CO.,
Main Office and Works: ELIZABETHPORT, N. J.

Adjusters, Inc. Lamps.
Inc. El. Lt. Manipulator Co.

Anchors (Tel. & Tel.)
Matthews A Bro., W. N.

A?aQR6l*tori.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Heath Electric Company.
Ohio Electric "Works.
Western Electric Co.
Western Elec. Supply Co.

Ar« L*mp«.
Central Electnc Co.

Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.

Gregorv Electric Co.

Helios-Upton Co.
Manhattan Gen'l Const. Co.

Western Electric Co.

Western Elec. Supply Co.

Westinghouse El. A Mfg. Go.

CLASSIFIED INDEX OF ADVERTISEMENTS.

Automobiles.
Lowell Model Co.

Hetal andBabbitt
Solder.
Gr. "Western Sm. andRefg.Co.

Batteries and Jars.
Central Electric Co.

Columbus Batt. A Spec. Co.

Edison Mfg. Co,

Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Battery Solution.
Spahr & Swingle.

Bells, Busiera, Etc.
Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.

Western Elec. Supply Co.

Belt Dressing.
Leatber Preserver Mfg- Corp.

Beltins;.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp-

Blower*,
gturtevant Co., B. F.

Bellers. «,«**.
Chicago House Wrecking Co.

Whitehead Company, W. W.

Seeks, BlectrleaL
Electrician Publishing Co.

Ferris, Robert.

Brmsb.ee.
Central Electric Co.

Hobart Elec. Mfg. Co.

Holmes Fibre-Graphite Co.

Sage A Bro., F. B.
Western ElectricCompany.

Cables (See Insulated Wires.)

Cables, leetrlefSeeIn.su-
UtedWlresjCepper, Sheet
and Bar.
American Elec. Works.
American Steel A Wire Co.

Central Electric Co.
General Electric Co.
Missouri Electrical Mfg. Co.

v»'.:onal Conduit & Cable Co.

Xsw York Ina. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.

Western Elect. Supply Co.
Yitv.Hrrt E metric Company.

Oaxbeaa, relate am*
mate*.
Ceo'.rV E:ectr1cCo.
Chicago Ed'.ionCo.
BlecirJe Appliance Co.

a'. Carbon <1C0.Union* 1
.

R*tSiB{«T. BQgO.
WMiern Elect. 8ui-

Ctiltati.
Smith Co., 6. Morran

Chain*.
Jeffrey Mfr. Co.

Otremlt Breaker*.
Oa\'.«r DM A U'e

*- - - -^pany.

(osl and A«hf« II ani-
line Wsrhlnery.
Jeffrey Mff- Co.

Cells and Maffaeta.
Varley Duplex JTay 1

era Electric Company.

Compound.
Dearborn Drug A Chem. Wks.
McLennan A Co.. K.

Conduit and Conduits.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Constrnctlon A Repairs.
Chicago Edison Co.
Parsell & Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.

Stanley Electric Mfg. Co.

Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.

Missouri Electrical Mfg. Co.
National India Rubber Co.
OkoniteCo.,The.
Phillips Insulated Wire Co.

Roebllng's Sons Co., J. A.
Simplex Electrical Co.

Standard Underground C. Co.

Western Electric Company.

Correspondence Schools
Electrical Engineer Inst.

Int. Correspond. Schools.

Cross-Ann Braces, Etc.

Anderson A Sons, W. H.

(roii-Armi, Pins and
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.

Western Electric Company.

Cut-Outs and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.

Westlnghoose EL & Mfg. Co.

Cuts.
Franklin Eng. A Electro Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Co.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft, Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Ho'r/art Elec. Mfg. Co.

Model Co.
r, ectrical H

tiara Elec. Mfg. Co.
Ohio Electric Works.

I Weed.
Schoramen A Hayden.
h:,r\&ni Electric Co.

H 'v.. Co.
Stortevsnt Co., Y. W.-. Co.
Warren Elec. Mfg.Co.

1 Electric Co.

Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Electric Heating Appl.
Amer. Electrical Heater Co.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric Signs.
Elec. Motor & Equipment Co-

Electrical and Mechan-
ical Engineers.
Barron, A. M.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent A Lundy.
Wagner, Herbert A.

Electrical Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical Inst, Co.
Pignolet, L. M.
Queen A Co.
Sage A Bto., F. B.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse^El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Platins Maeh'y*
Besly A Co., Chas. H.
Crocker- Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engines, Gas.
Modern Gas Engine Co.
Palmer Bros.
Parsell A Weed.

Engines, Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Eib'it Steam Apparat's.
American District Steam Co.
F*a Outfits.
Central Electric Co.
Crocker-Wheeler Company.
Diehl Mfg. Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Extinguishers.
Monarch Fire Appliance Co.

Flashers.
Reynolds ElectricCompany.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co., B. F.

Fuses and Fuse Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg, Co.
Electric Appliance Co.
Western Elect. Supply Co.
Western ElectricCompany.

Gears.
Besly A Co,, Cbas. H.

General Hleo. Supplies,
Hlmell Company, The F.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Heath ElectricCompany.
MlHiourl Electrical Mfg. Co.
Ohio Electric Works.
St. Lonly Eke. Supply Co,
Western Eleetrlc Co.
Western Elect. Supply Co.

<.liih- Wool.
OlftM Wool Mfg.Co.

Olob'i and Elect rleal
Glassware.

'. -i • .0.

Edward*. W. S., Mfg. Co.
Phoenix 01n.it Co.
Western Elect. Supply Co.

Graphite Specialties.
BeBly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Igniters.
Columbus Batt. A Spec. Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Institutes.
Pratt Institute.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires,
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Phillips, Eugene F.

Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lamps, Incandescent.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westlngbouie El. A Mfg. Co.

Lamps, Inc., Adjusters.
Inc. El. Lt. Manipulator Co.

LampM, Incandescent —
Replacers A Cleaners.
Inc. El. Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fuse Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

Oeneral Electric Co.
Wentlnghouie El. A Mfg. Co.

Ltaeaaen's Climbers.
AnderRon A Sons, W. H.
Klein A Hon, Mathlan.
Smith A Hemenway Co.

Magnet 'Wires.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg.Co.

Motors
Motors.

See Dynamos and

Kippers and Flyers.
Klein A Son, Mathias.
Smith A Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Bought andPletlnum
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Ties.
Berthold A Jennings.
Coolidge Fuel A Supply Co.
Fowler, John H.
Huebel A Co., C. J.

Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrlzo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Poli-li (Metal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Blerce Smlth-Valle.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Blerce Smlth-Valle.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.anctReflnlngCo.

Re-Winding—Repairs.
Chicago Edieon Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. B.

Westinehouse El. A Mfg. Co.

Second-Hand Maeh'y.
Chicago House Wrecking Co.
Gregory Electric Co.
Matthews A Bro., W. N.
Schureman A Hayden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Pacific Electric Co.

Speaklna; Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec, Supply Co.

Speed Indicators.
it-aiT A Co., Chai.H.
Queen A Co.
Weston Electrical Inst. Co.

Springs.
American Steel A Wire Co.

For Ali»*x£ato©tioe*l Inaex of AUvertlsementB See Page

Barnes Co., The Wallace.
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
imerican Battery Co.
Columbus Batt. A Spec. Co.
Electric Storage Battery Co.
Gould Storage Battery Co.
Helios-Upton Co.

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonite Co., The.
Simples Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch-
boards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Bissell Company, The F.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co.
Chicago Telephone Sup. Co.
Ericsson Telephone Co.
Farr A Farr.
Kansas City Tel. Mfg.Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg.Co.
Mason Telep. Pay Station Co.
Metropolitan Tel. A Elec. Co.
Missouri Electrical Mfg. Co.
Moon Mfg. Co., The.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
StrowgerAut.Tel. Exchange.
Telephone Co. of Amer., The.
Union Switchboard Co.
Western Electric Co.
Western Elec. Supply Co.
Yurgae Signalphone Mfg. Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons. W. H.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Torches.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
Vlndex ElectricCompany.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jae.
Smith Co., S. Morgan.
Stllwoll-Bierce Smlth-Valle.

Varnishes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Fibre Co.

Wire, Bare.
American Steol A Wire Co.
Besly A Co., Chas. H.
Central Electric Co.
Electric Appliance Co.
Okonite Co., The
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Standard Underground C. Ce
Western Eleotrlc Co.
Western Electrical Sup. Co.

X-m«y Oatnt*.
Queen A Co.
Willyoung, Elmer 0.
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The "ELECTRA" Highest

Grade Nuernberg Carbons are

recognized as standard all the

world over.

All genuine "ELECTRA"
carbons are put up in packages

bearing the label with the trad>

mark "ELECTRA."

FOR
DJ n E C T
CURRCNT

I.ARG-W.MR ','

^^^mMkimUNEQUALLY© IN O.UALTp*;-\

AND EFFfCIEikT >
; STEADY

1LLIANT LIGHT.

All the excellence in dynamos

and arc lamps counts for but

little where poor carbons are

used in lamps.

HUGO REISINGER "Broadway NEW YORK.

•••>• • ••-• - ^ct : t ,..,.-.^-»y> :^^ : ;-; :
;̂ ; ^^4»g.»»»0(t C000<)() ()t^t > » (> >

•ft-i»Q.j^fr6<p4p^^3^»aSe$»SO»4*0» + $ +» a;

VINDEXTRAN5FORMERS m
Always Reliabl

FACTORY,

AURORA,
ILL.

VINDEX ELE
BROWN & McLAIN. Boston, Mass. VARNEY ELECTRICAL SUPPLY CO., Indianapolis, Ind.
MISSOURI ELECTRICAL MFC. CO., St. Louis, Mo. MANHATTAN ELECTRICAL SUPPLY CO., Chicago.

HIGH GRADE

Porcelain Insulators,
ALL STYLES AND SIZES.

CUTS REDUCED ONE-HALF SIZE

INSIST ON HAVINC BRUNT'S TUBES, INSULA-
TORS AND CLEATS.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED " BRUNT. "

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

WESTERN ELECTRIC
GENERATORS

FOR

LIGHTING AND POWER PURPOSES,
CENTRAL STATIONS, ISOLATED PLANTS.

WESTERN ELECTRIC COMPANY
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANY.
St. Paul, Minn.

STANDARD ELECTRIC COMPANY.
Cincinnati. Ohio

CALIFORNIA ELECTRICAL WORKS.
San Francisco. Cal.

KILBOl'RNE « CLARK COMPANY,
Seattle. Walt,

PARI*.
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AD STUDIO

J

DID YOU EVER HEAR OF THE MAN THAT BELIEVED SO MUCH IN

STICKINC TO OLD CUSTOMS THAT HE INSISTED IN DRINKINC FROM
THE OLD TYPHOID-FEVER-WELL? HE SAID THE WATER THAT "WAS
COOD ENOUCH FOR HIS FATHER WAS GOOD ENOUCH FOR HIM."

THAT MAN DIED !

SOME MEN BUY THEIR ELECTRICAL SUPPLIES IN JUST THAT
WAY.

?

YOU CAN'T TELL WHAT A NEW SUPPLY
HOUSE WILL QUOTE YOU UNTIL YOU TRY IT.

The Missouri Electrical Manufacturing Co.,

'COMPETITION IS THE LIFE OF TRADE" SEE? ST. LOUIS, MO.

BREWSTER UNIVERSAL

SIGN RECEPTACLES,
A SYSTEM OF UNIT3
From wb&tt may be quickly Soraied, wired and irtstAUed

atiythiogin tbe shape of ~ .

THOROUGHLY WEAfHRKPSOOK
,

,

ELECTRIC S1GSSOB ELECTRICAL
DECORATIONS OF .ANY STYLE.

THE C0NN8CT8W1 UNK.

Clampa the Receptacles in perfectly rigid yet readily

adjustable formation of any desired design.

Simple! Practical! Inexpensive!

iBdUpensaBle to Theaters or Merchants desiring to keep
abreast of tbe times by

ELECTRICAL ADVERTISING.

ELECTRICAL
8UPPLY
DEALERS and
CENTRAL
STATIONS or

ILLUWUNATINC
COMPANIES
CENERALLY.

PATENTED 010 n. nm
AH. S tt'lt

- U. t]9l

8OLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

(faisfn and Sim-WsUj Ijei*r!m<ri'..|

13-16 Beaver Street, NEWARK, N. J.

Jill
TRADE MAR

RINGER MAGNETS.SWITCHBOARD

MAGNETS AND SOLENOIDS
of all kinds, any size and resistance.

INDUCTION COILS.
Made any length, Hi/.c anil resistance with either Ordin-

ary or l»ii|>l<\ Winding.

WRITE FOR PRICES AND CIRCULARS.

VARLEY DUPLEX MAGNET GO.,
Fisher Building, CtfWeo. PHILLIPSDALE, R. I.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

Your Boiler Water Must be Analyzed ^77^
You must deal with a Company who can sell you the concentrated solid extracts to be

reduced by you as wanted. This saves freight also makes It economical so you can use
enough to dothe work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

VVM. M. icix.ak. Hre»lclent. TELEPHONE, HARRISON I388and 1373.
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EDISON
NEW

SIGN LAMP

FULL SIZE.

FOR

Sign, Border and Decorative Lighting.

Furnished in four candle powers.

Every Edison base Lamp fitted with new Moisture Proof Base.

Cheaper and better adapted than Round Bulbs for Sign Work. Sold at same price as

standard 16 candle power Lamps.

All Bases and Voltages from 45 to 130 volts.

GENERAL ELECTRIC COMPANY
HARRISON, N. J.
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Northern

Motors

Northern Spherical Molor. Inclosed Type.

are of such compact and

symmetrical design that

they are easily operated

in any situation for any

kind of work. They can

be belted, geared or direct-

connected to the driven

machine. Our Engineering
Corps has made an exhaustive study of the various wood and
metal working machines in use by manufacturers for the pur-

pose of determining the best methods of electric drive, and we
have the results of years of patient investigation carefully com-
piled for the benefit of our customers. We have made some
of the largest installations for complete electric drive in

America and challenge a comparison of economical results.

We build all sizes of Generators and Motors for either Alternating or Direct Current. Ask for Bulletin No. 240.

STANLEY ELECTRIC MFG. CO.,
PITTSFIELD, MASS.

NORTHERN ELECTRICAL MFG.
MADISON. WIS.

CO..
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IT MEETS

YOUR METER WANTS.
An Alternating Current Integrating

Wattmeter. If its the meter you want,
you want to know it. It is just enough
better than the others to make it worth
your while. Send trial order for one
Gutmann Wattmeter and test it.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL, SUPPLIES, CHICAGO.

WE ALSO MAKE

BUYS OUR NEW

ENCLOSED FUSE.
ROUGH HANDLING WILL
NOT BREAK IT.

E WIRE PROTECTED.
ALL MICA INSULATION. SAMPLES FREE.

I
Fuse Blocks, Lightning Arresters, Connectors,

(Paper Insulators, FUSE WIRE and Specialties.

IIO STORES.

AMERICAN ELECTRIC FUSE CO.
New York. Chicago. San Francisco.

Its. I. u.

COMPOUND

High Insulator

Non Corrosive

No Carbon Bisulphide

Impervious to Moisture

Used by Largest Railways

and Manufacturers

MICA INSULATOR COMPANY
NEW YORK

218 WATER ST.

CHICAGO
117 LAKE ST.

ENGINEERING.HIRBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,
, NEW YOMK

VOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,
etc.

RELIABLE. ACCURATE.
Send for Circular.

L. M.PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y-

....BINDERS....
FOR THE

Western Electrician
$1.00 EACH.

ELECTRICIAN PUB. CO.,
CHICHGO.

CLASS WOOL
FOR STORACE BATTERIES AND
LABORATORY WORK, FILTRA-

TION PURPOSES, ETC.

GI/ASS WOOL, HFii. CO..
M/ufftSiXei 20 ' W.Madlson SL.Chlcago.

SPARKING Reduces the working capacity of a
motor or dynamo, wears out the com-
mutator, wastes power and may cause

All this may be avoided If you use .......
The onlv article tbat will PREVENT
SPARKING. Will keep the Commu-
tator in eood condition and PRE-
VENT CUTTING.

Absolutely Will Not Gam The Brushes.

It will put that high glos^
Commutator you have so lonj

on the
sought

60 Cents per Stick. $5.00 per Dozen.

SEND FOR FREE SAMPLE STICK.
For sale by all supply bouses, or after.

K. McLENNAN & CO. Sole Manufacturers, 909, 100 Wash i ngton St., Chicago.

I

:V SPRINGS
ALL SMALL SPRINCS USED
BY ELECTRICAL TRADE,

MOTOR OR MOTOR VEHICLE MANUFACTURERS.

THE WALLACE BARNES CO.
Established 185 7. BRISTOL, CONN.

Submit samples for prices. Complete assortment, high-grade co*d

rolled steel always In stock. Catalog upon application.

SUA
,

'V
McRov Clav Works,

Brazil. Ind.

302 Broadway. New York.

1030 Mmiadnock Blk., Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y

THE GORDON PRIMARY CELL.

The most improved, efficient,

long lived and economic primary-

cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm

service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-liBt, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Lalght Street, New York.

EDISON MINIATURE LAMPS
have been for twenty years

The Standard of the World

and are to-day more largely used than all other

makes combined.
Serviceable, Economical, Reliable. .

Miniature and Candelabra Sockets and Receptacles,

X-Ray Tubes,
Dewar Bulbs for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company,

Harrison, N. J.
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FRANK N. PHILLPIt), PhMIDINT.
. WACCNBKIL

lUMNf F. PHILLIPS.
n*L Man

. ROWUNO PHILLIP*. VlCC-PNCS.

I. ft. REMINGTON, JR. SCC.

AMERICAN ELECTRICAL WORKS,
•|t«M I IIKM I. B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Vokk St. .re, W. J. Watson, 26 Corllamlt St.

Cbicaoo Store. F. E. Donohoc, 82 Lako St.

MosTBEii. Branch, Eugene F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE, R. I.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market.

Write for Prices.

Manufactured by

THE HEATH ELECTRIC CO.,

DETROIT. MICH.

BARRON,
Investigations and Reports for Financial Insti-

tutions and Municipalities on Waterworks,

Electric Light, Gas, Street Railway and Telephone

Plants,

ROOM 220 FIRST NATIONAL BANK BUILDING.

DEARBORN AND MONROE STS.

Telephone, Central 128. CHICACO, ILL.

Six roars with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 86 Broadway, - NEW YORK CITY.

Patent Cauaoa. Patent Soliciting.

COLORADO LAMPS
Individually and chemically ex-
hausted. Vacuum produced per-

fectly Insulating, resulting In char-
acteristics of maintenance of C. P
and absence of discoloration. A
trial will prove our claims. Pilces
and catalogue upon application.

THE COLORADO LAMP CO..
DENVER.

The CENTURY CLASS CO.,
BELLAIRE, OHIO.

MANUFACTURERS OF

Open and Enclosed Outer and Inner Arc Clobes and

Shades for all types of lamps. Crystal, Opal, Opalescent,

Alabaster.
The only house in America making a specialty of electrical glassware.

IMPROVED

WARREN

MBAUGH
IMOHiOR

OOY TO STAY GUYE
TELEPHONE, TELEGRAPH

STREET RAILWAY
AND

\A/.

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.

N. MATTHEWS & BRO.
SOLE DISTRIBUTORS,
'ON BLDO. ST. LOUIS.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

1JV.) Aro Prepared to Furnish Be
FINE MAGNET

ANNUNCIATOR
JUMPER NA/1R

E?o-t Quality
ALSO

SWITCHBOARD
CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products in stock.

2,000 LIGHTS

ALTERNATOR
5ANDU5KY

.'- OHIO

NATIONAL CODE STANDARD

gH^, "0. K." Weatherproof lire,

Slow-Burning Weatherproof

and Slow-Burning Wire,

Prices and Samples on Application.

THE SEVERE TESTS GIVEN THE HARD PLATES OF

THE COLUMBUS STORAGE BATTERY

By numerous Electrical Experts, has proved

conclusively that the plates have the greatest

carrying capacity per pound of weight and the

lowest internal resistance. They will stand high

charge and discharge rates.

THE PRICE IS RIGHT.

Phillips Insulated Wire Co.,
The Colunibi,s Ba,,ery and Special,y Co "

Office and Factoiy: PAWTUCKET, R. I.

25 N. SCIOTO ST.. COLUMBUS, OHIO.

WRITE FOR CATALOCUE.
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WANTED.
Position as manager, or assistant, of electric

light plant. Have had nine years' practical ex-
perience. Al references. Am at present em-
plojed. Address "A. H.," care Western Elec-
trician, 510 Marquette Building, Chicago.

POSITION WANTED
as engineer or electrician, with lighting or

power company. 12 years' experience with

steam and electrical apparatus. Mechani-
cal, electrical and business education.

Engineer's certificate. Address

"COM F»E"TEI^T,"
19 Rockwell St. Cleveland, O.

U. S. ENGINEER OFFICE, 735 N. Capitol
St., Washington, D. C. Aug. 9, 1901. Sealed
proposals will be received here until noon, Sep-
tember 9, 1901, and then publicly opened, for
furnishing Distributing Centers for electric

lighting and power circuits for New Building
for Government Printing Office. Information
furnished on application. JOHN STEPHEN
SEWELL, Capt. Engrs.

FOR SALE.
One—100 Horse power direct current belted

type 500 volt Moderate Speed Motor.
One—40 Horse power direct current belted

type 500 volt Moderate Speed Motor.
'Manufactured by the Westinghouse Electric
& Mfg. Co. These machines were used less than
ten months to operate a flouring Mill; are in first

class condition and ready for immediate de-
livery. For further particulars, address.

The Lee-Warren Milling Co., Salina, Kansas.

FOR SALE.
Motor storage batteries and hard rubber cells

for electric vehicles, launches, etc. First
class condition and cheap. Write for bargain
list.

AUTOMOBILE SUPPLY AND EXCHANGE.
55 Woodbine St., HARTFORD. CONN.

FOR SALE.
Second-band insulated weatherproof copper

wire. No 6, 14 cents per pound; No. 10, 15
cents per pound.

G. MATHES' SONS COMPANY,
ST. LOUIS, MO.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chicago.

GREGORY:
ELECTRICk

'54-62 5.CLINT0N JT. CHICAGOFOR SALE.
One 30-lc. w. General Electric alternator.
One fiO-k. w.
One 75-k. w.
Twol20-lc.w.
One 30-fc. w.
One 45-k. w.
Two 60-k. w.
One 60-k. w.
One 7

'

-

One 24'j-,., ...

Westlngnonee

' 60 cycle.
•• 60 ••

60 "
"133

ro II Monthly Barzalo Sneet. with net
-nines In stock at our works. All

apparatus fully guaranteed.

Eldredge Battery Voltmeter.

DEAD
low- price DOCki

merit InrHfrJUInx In volt*. Connect-
ing post- r ... kbl« nnti.
Lijfht w;l(fht ar.fl n*;a.t la appear-
•oca.

Bldredga F.l<;rtr1cMfjj.Co.,
-.

.

i; '. a.

THETELEPHONE HAND-BOOK
P.T

HZF.P.Y.KI LAWS WEBB.
Price «1.00.

The only complete and practical work
of its kind on the market.

rTBr.r^H pr;» v.y

THE ELECTRICIAN PUBLISHING CO,,
Bolio IVi Marietta Building. Chicago

To Whom It May Concern :—Notice
is hereby given that sealed bids inclosed
in an envelope directed to the city clerk
of the city of Sheboygan, Wisconsin,
will be received up to and including
October I, 1901, by the common council
of said city for a telephone franchise
under and pursuant to the terms and
conditions fixed by the resolution of the
common council of said citv of She-
boygan, Wisconsin, adopted on August
5, A. D. 1900, containing specifications
and regulations and on file in the office

of the city clerk of said city and here re-

ferred to and part hereof. Said pro-
posals shall state separately

:

First—What percentage of the gross re-

ceipts from the business carried on un-
der said franchise the bidder will pay
annually into the treasury of said city

in consideration of receiving said fran-
chise herein specified in said resolu-
tion described.

Second, and separately—What sum of
money will be paid annually into the
treasury of said city of Sheboygan in

lieu of said percentage of the gross re-

ceipts in consideration of the receiving
of such franchise.

A certified check of one hundred and
fifty dollars ($150) shall accompany
each bid pursuant to Section 940g of the
Revised Statutes of Wisconsin and shall

be payable to the city of Sheboygan and
subject to the conditions of said Sec-
tion 940g; and this notice is published
and said resolutions and specifications

adopted under and pursuant to Sections
940c to 940J, inclusive, of the Revised
Statutes of Wisconsin.
AH bids delivered to the city clerk

on or before October I, A. D. 1901, will

be opened by the common council of
said city on October 14, A. D. 1901.

Common Council of the City of She-
boygan,

By Fred A. Dennett, Mayor.
Attest : John F. Armstrong, Clerk.

Dated August 10, 1901.

FOR SALE.
Job lot of Hard Rubber and Fibre in sheets

and blocks. Old electrical material purchased,
WALSH'S SONS & CO.,

280 Washington St.. NEWARK, N. i.

STUDENTS
Will find that the W estern
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance

Electrician Publishing Co.,

CHICAGOSuite 510 Marquette Bldg.,

5X Metal Polish
That works (juick and easy and keeps Its luster.
Holds old trade and makes new. It does not de-
teriorate. Established 16 years. S-ounce box for
10 cents. Sold by Agents and Dealers all over the
World. Ask or write for free samples.

Ceo W. Hoffman, Expert Polish Maker.

295 E. Washington St., Indianapolis. Ind.

Branches: N.Y.Cily; Chicago, III.; San Francisco, Cal.

W.S.EDWARDSMFG.CO.,
MAKERS OF FINE

Gas and Electric
Light Fixtures

21 EAST LAKE STREET, - CHICAGO.

Henri for Catalogs

FERRIS' ROOK

on METERS.
Just out ! Up-to-date; tells what you

must know first, then tells, " How to

Inspect, Repair, Test, Calibrate, Read
and Compute Electric Recording and
Integrating Meters." Admitted the
most practical book ever written. I am
daily in receipt of flattering sales and
comments on this book.

Sent Prepaid on Receipt of $1 .OO.

Make remittance payable to and address

ROBERT FERRIS, Mgr.,

EDISON ILLUMINATING CO., MONMOUTH, ILL.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem,
plating the improvement of powers, will find it to their interest to confe:
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE RBQUIREHENTS
AND SEND FOR CATALOQUE.

S. MORGAN SMITH CO., York, Pa.

THOROUGH INSPECTIONS
AND

Insurance against Loss or Damage to

Property and Loss of Life and

Injury to Persons caused by

STEAM BOILER EXPLOSIONS.

J. M. ALLEN, President,

WM. B. FRANKLIN, Vice-President.

F. B. ALLEN, Second Vice-President,

J. B. PIERCE, Secretary,

L. B.' BRAINERD, Treasurer,

L. F.MIDDLEBROOK, Asst. Secretary.

The Standard Open Circuit Batteries

of the World.

8 CND F >R CIRCULAR AND PRICES.

THE LEClANCHE BATTERY CO.,

Ill lo 117 East 131st St., N. Y.

Write for Our Prices on

CORLISS ENGINES
18 and 34 x 36 Rankin & Fritsch St. Louis

Corliss. Tandem Compound Condensing,
150 lbs. pressure.

26 x 48 Fishkill Corliss, R. H.
26 x 48 Fishkill, L. H.
26 x 48 Rankin & Fritsch Corliss.

24 x 42 Rankin & Fritsch Corliss.

20 x 48 Harris Corliss,

20 x 48 Wbeelock Corliss.

20 x 48 Fraser & Chalmers Corliss.

18 x 42 Rankin & Fritsch Corliss.

18 x 42 Wright Corliss.

16 x 42 Atlas Corliss.

16 x 42 Harris Corliss.

14 x 24 Cooper Corliss.

1 2 x 36 Harris Corliss.

AUTOMATIC ENGINES.

I4i and 24 x 16 Ball & Wood Cross
Compound.

13 and 20} x 15 Armington & Sims
Cross Compound.

16 x 32 Buckeye.
15 x 14 Ideal.

12 x 12 Armington & Sims.
8x9 Armington & Sims.

BOILERS.

Six 250-hp. Babcock & Wilcox, 125 lbs.

One 150 Heine. 125 lbs.

One 72 x 18 Tubular, 100 lbs.

Eleven 60 x 16 Tubulars, 100 lbs.

W. W. WHITEHEAD COMPANY, DAVENPORT, IOWA.
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Keep Up With the Procession.

Everyone engaged in the electrical business should keep posted on the developments in

the art by reading the latest books on the subject. We are headquarters in the

West for electrical books and can fill orders for any work published, promptly on

receipt of price. We call your special attention to the following standard books:

Allsop, F. C—Electrical Bell Construction; Treatise on the

Construction of Electric Belle, Indicators, and similar

apparatus. 177 Illustrations 1 I

''

Angell, J.—Elemeuts of Magnetism and Electricity, with

Practical Instruction-* for the Performance of Experi-

ments, and the construction of cheap apparatus. ODe
hundredth thousand. 160 Illustrations J1.0

Atkinson, Philip.—The Elements of Electrio Lighting.

Seventh edition, fully revised, and new matter added. 104

Illustrations. 260 pages $1-50

Atkinson, Philip.—The Elements of Dynamic Electricity and
Magnetism. 406 pages and 117 Illustrations. Second
edition... $2.00

Ayrton. W. E.—Practical Electricity; a Laboratory and
Lecture Course lor First-year Students of Electrical

Engineering, based on the Practical Definitions of the
Electrical UnitB. With numerous illustrations. Sixth

edition $2.50

Badt, Lieut. F. B.—New Dynamo Tenders' Hand Book. This

is, as the name indicates a New Book, much more com-
plete tban the old one. with all the lofonnation, instruc-

tions and rules which are required by practical men,
as Dynamo Tenders, Linemen, Stationary Engineers, nnd
owners and operators of all binds of Electric Plants. It 1b

the only book of the kind published In the EngliBh

language. 226 pages, 140 illustrations, flexible cloth

binding, Bize of type page 6^x31ncheB $1.00

Badt, Lieut. F. B.—Incandescent Wiring Hand-book. A
timely book containing full illustrations for incandescent

wiring and complete information concerning methode of

running wires, location of safety devices, splices, Insula-

tion, testing for faults, wire gadges, general eleotrlcal

data, calculating sizes of wires, wiring fixtures, elevato?*,

buildings, isolated and central station plants. The only

book of the kind published. Type page 5^x3 inches,

flexible cloth binding, 66 pages, 35 cuts and 5 tables, 3 of

which are 12x18 inches $1.00

Badt, Lieut. F. B.—Bell Hangers' Hand-ook. Just the book
for people engaged in selling, Installing or handling elec-

tric batteries, electric bells, elevators, house or hotel

annunciators, burglar or fire alarms, electric gas lighting

apparatus, electrio heat apparatus. 106 pages, 97 Illustra-

tions, flexible cloth binding. Type page 6J^x3 inchec.$1.00

Badt, Lieut. F. B.—Electric Transmission Hand-book. First

edition, three thousand copieB. 97 pages, 22 Illustrations,

27 original tables ....$1.00

Gives more Practical information on the subject than
any work published to date The book contains all neces-

Bary Information for Power Producers, Capitalists, Agents,

Engineers and Motor Inspectors. With this book anybody
may make estimates ou the co.-t of Transmission Plants.

Bedell, Fred'k and Albert C. Crehore.—Alternating Car-

rents; An Analytical and Graphical Treatment for Ma-
dents and Engineers. Second edition. 112 illustra-

tions $2-&0

Blakesley, T. H.—Papers on Alternating Currents of Elec-

trlrlty for the ubc of Students and Engineers. Third
edition, enlarged. 12mo, cloth $1.50

Bonney, Q. E.—E'ectro-Platers Hand Book. A Manual for

Amateurs and Young Students on Eleotro-Metallurgy. 60

1 1 1 ustrations. 208 pages. 12mo, cloth $1.25

Bottone, S. R.—Electrical Instrument Making for Amateurs.
A Practical Hand-book, with 48 Illustrations. Fourth edi-

tion. Enlarged by a chapter on tho Telephone $0.50

Bottone, S. R.—The Dynamo, How Made and How Used. A
Book for Amateurs. Eighth edition, with additional mat-
ter and 39 illustrations $1.00

Bottone, S. R.—Electro-Motors. How Made and How Used.

A Handbook for Amateurs and Practical Men. Reduced to
$0 50

Bottone, S. R.—How to Manage the Dynamo. A Hand-book
for Ship Engineers, Electric Light Engineers and Electro-

Platers $0.60

Buckley, W. J.—Electric Lighting Plants, their cost and
operation. 276 pages, many Illustrations and diagrams
Cloth $2-00

Paper 100

Cox. Frank P.—Continuous Onrrent Dynamos and Motors.

An Elementary Treatise for Studenta and Engineers.

Illustrated $2.00

Crocker, F. B., and Wheeler, 5- S.—The Practical Manage-
ment of Dynamos nnd Motors. With a special chapter by
H. A. FoBter. Illustrated. Second edition, revised and
enlarged $1.00

Crosby, 0. T., and Dr. Louis Bell.—Tbe Electrio Railwny in

Theory and Practice. A Complete Treatise on the Con-
struction and Operation of Electric Railways, Second edi-

tion, revised and enlarged. 183 illustrations $2.50

Desmond. Chas.—Electricity for Engineers Part I, Con-
stant Current. A clear and comprehensive treatise on the

principles, construction ana operation of Dynamos, Mo-
tors, Lamps. Indicator and Measuring Instruments; bIbo a

full explanation of the electrical terms used in the work
Part II. Alternate Current Apparatus. Containing tin

explanation of the principles governing the generation of.

and a description of the Instruments and machinery used
in connection with Alternate Electric Currents. Illus-

trated. Revised edition $2.50

Dyer, A.—Induction Coils. How Made and How Used. Third
edition. Boards $0.50

Fleming, J. A.—Short Lectures to Electrical Artisan*. A
course of Experimental Lectures delivered to a Practical

Audience. Fourth edition. 74 illustrations $1.50

Fleming, J. A.—The Alternate Current Transformer In

Theory and Practice. Vol. I. The Induction of Electric

Currents, 600 pages, fully Illustrated and with copious
Index. Second edition $3.00

Synopsis of contents; Chapter 1. Introductory. 1. Elec-
tro-Magnetic Induction . 3. The Theory of Simple Periodic
Currents. 4. Mutual and Self Induction. 6. Dynamical
Theory of Current Induction.

Vol. n. The Utilization of Induced Currents, 8vo. cloth.

London. 1892 $5.00

Gore, 0.—The Art of Electro-Metallurgy, including all Known
Processes of Electro Deposition. Fourth edition $2.00

Gordon.—School Electricity. Sources, Currents, Measure-
ment, Telegraphy, Telephony, Lightning, Electrolysis,

Induction, etc 262 pages, with 140 illustrations $2.00

Grier, Thos. G.—Wiring for Motor Oircaits. A handy little

pamphlet containing tables for wiring and for motor serv-

ice, arranged in convenient form for ready reference. $1.00

Haskins.C. H.—The Galvanometer and its Uses. A Manual for

Electr.cians and Students. Fourth edition, revised . .$1.50

Haskins.- Transformers. Their Theory, Construction and
Application Simplified. 38 illustrations $1.25

Hawkins, C. C. and F. Wallls.—The Dynamo, its Theory,
Design and Mannfacture. liK) illustrations . $3.00

Herlng.—Practical Directions for Winding Magnets and
Dynamos. 12mo. cloth, reprint without additions $1.25

Hopkins, Geo. M. — Experimental Science. Elementary,
Practical and Experimental Physics, 650 Illustrations $4.00

Hopklnson.—Original Papers on Dynamo Machinery and
Allied Subjects. Illustrated $1.00

Hopklnson, Dr. John.—Dynamic Electricity; Its Modern Uee
and Measurement, chiefly in Its Application to Electric
Lighting and Telegraphy $0.60

Hospitaller, E.—Domestio Electricity for Amateurs, Trans-
lated from the French, With additions by C. 3. Wharton.
With illustrations $2 50

Houston, Prof. E. J.—A Dictionary of Electrical Words,
Terms and Phrases. Third edition, re-written and greatly
enlarged. Large 8vo. 662 pages, and 670 illustrations

$5.00

Kapp, Glsbert.—Electric Transmission of Energy and its

Transformation, Subdlvison and Distribution. A practi-

cal handbook. Third edition $3.00

Kapp, Gisbert.—Alternate Onrrent Machinery Illustrated.$0.50

[Vol. 96 Van Nostrand's Science Series.

J

Kapp, Glsbert.—Alternating Currents of Electricity. Their
Generation, Measurement, Distribution and Application.

Authorized American ed. With an introduction by William
Stanley, Jr. Illustrated — $100

Kapp, Gisbert.—Dynamos, Alternators and Transformers.
138 illustrations $4.00

Kempe, H. R.—A Handbook of Electrical Testing. Fifth edi-

tion. 200 illustrations. 8vo. cloth. London,1892 $725
In this edition there Is a considerable amount of new

matter; the old matter has been thoroughly revised.

Kempe, H. R.—The Electrical Engineer's Pocket Book.
Modern RuleB, Formulas, Tables and Data. 32mo, leather

$1.7:.

Lockwood„T. D.—Electricity, Magnetism and Electric Teleg-
raphy. A Practical Guide and Handbook of General
Information for Electrical Students, Operators and In-

spectors. 376 pages, 152 Illustrations $2.50

Lockwood, T. D.—Electrical Measurement and tho Galvanom-
eter; its Construction and Uee. Second edition... $1.50

Lockwood, T. D. — Practical Information for Telephonists.

12mo, cloth. N Y $100

Meadowcroft, W. H.—The A. B. 0. of Electricity. 36
Illustrations $0.60

Martin, T. C—Inventions, Researches and Writings of N'kola
Teela. With special reference to his work in polyphase
currents and high poteutlalllghting. 500 pp. 300 Illustra-

tions, Becond edition $4.00

Martin, T. C. and Wetzler. J.—The Electric M..tor and It*

Applications. Third edition. With an Appendix on tbe

, Development of tbe Electric Motor since 1888. By Dr L.

Bell. 300 Hluetratlons $3.00

riaver, and Davis. M.M.—The Quadruple*- With Chapter*
on tbe Dynamo-Electric Machine In Relation to the Qaad-
ruplex. The Practical Working of the Duplex Telegraph
Repeaters and the Wbeatstone Automatic Telegraph. 63
illustrations *1-5C

McClure.J. B.—Edison and hU Inventions, with Full Ex-
planations of tbe Telephone, Phonograph. Ta*emeter.
Electric Light and all his Principal Discoveries, etc. .$1.00

Nlaudet. Alfred.—Elementary Treatise on Electric Batterie-.

Translated from the French by L. M. Flshback. IHos-
trated $15n

Noll, Augustus.—How to Wire Buildings. A manual of tbe
art of interior wiring. Illustrated $1.50

Pope, Franklin Leonard.—Modern Practice of the Electric

Telegraph. A technical Hand-book for Electricians,

Managers and Operators. 185 illustrations. 14th editicn,

rewritten and enlarged $1 50

Prindle, H. B—A Popular Treatise on the Electric Railway
of to-day. Fully illustrated . $0.25

Russell, Stuart A.—Electric Light Cables and Distribution
of Electricity. 107 illustrations CUBS

Salomons, Sir David.—Electric Light Installations. Vol. L
The Management of Accumulators. A Practical Hand-
book. 7th edition, revised and enlarged. With illus-

trations. 12 mo, cl. London, 1893 $150

SIoane.T. O'Conner.—Electricity SimpUfied. Tbe Practice
and Theory of Electricity, including a Popular J- evlew of
the Theory of Electricity, with Analogies and Examples
of lte Practical Application In every-day life. Illus-

trated $L00

Sloane.T. O'Connor.—The Standard Electrical Dictionary.
A Popular Dictionary of Words and Terms used in the
practice of Electrical Engineering, 350 Illustrations. $3.00

Sloane, T. O'Connor.—Electric Toy Making for Amateurs,
including Batteries, Magnets, Motors, Miscellaneous Toys

$1.00

Sloane, T. O'Connor.—The Arithmetic of Electricity. A
Manual of Electrical Calculations by Arithmetical Methods,
including numerous rales, examples and tables in the field

of practical electrical engineering and experimenting.
Third edition, revised $1.00

Tesla, Nikola.—Vxperimente with Alternate Currents of High
Potential and High frequency. A lecture delivered before
tbe Institution of Electrical Engineers. London. With a
portrait and biographical sketch of tbe Author Illus-

trated $100

Tesla, Nikola.—Lectures on tbe Electro-Magnet. niustr«ted,
ILOO

Thurston, Prof. R. H.—Stationary Steam Engines, especially

adapted to Electric Lighting Purposes. Treating o' the
development of Steam Engines, the Principles of Con-
struction and Economy, with description of Moderate and
High Speed Engines. With many folding plates $L50

Thomson, Prof. Ellhu—What is Electricity: Illustrated.$0.25

Thompson, Sylvanus P.—Dynamo-Electric Machinery. A
Series of Lectures, with an introduction by Franklin L.
Pope. 16mo. Numerous illustrations, fancy boards iVan
Nostrand's Science Series, No. 66) $0.50

Thompson, Sylvanus P.—Polyphase Electric Currents and
Alternate-Current Motors. Mailed to any address In the
world on receipt of $3.50

Thompson, .Sylvanus P.—Recent Progress in Dynamc-Elec-
tric Machines, being a Supplement to Dynamo-Electric
Machinery, lfimo. (Van Nostrand's Science Series,

No. 75) $ti-50

Thompson, Sylvanus P.—Dynamo - Electric Machinery.
Fourth.edition, revised and rewritten. Numeron* Illus-

trations and 29 plates. 1.000 pages $6 00

Trevert.—How to Make Electrio Batteries at Home. Ulna
trated $0.24

Urquhnrt.— Electroplating. A Practical Hand-book on the
Deposition of Copper. Silver, Nickel, Gold, Aluminum,
Brass, Platinum, etc. Second edition; carefully revised,
with additions $2.00

Walker, F,—Practical Dynamo Building. tar Amateurs. How
to wind for any output. With BtuneEOU illustration*.

16mo, boards. {\'*n Nostrand's Science Series, No.9S).$U.50

Webb, H. L.—A practical Guide to the Testing of Intulated
Wires and Cables. Illustrated U I

Webb. Herbert Lows.—Telephone Hand-book, runetrated.
12mo, cloth. Chicago, 1895 ILOO
The only complete work on the Telephone. All possible

Information for any one Interested in Telephones and how
to make and operate them

.

ELECTRICIAN PUBLISHING CO.
.Suite 510 Marquette Building, Chicago.

k
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PROTECT YOUR PROPERTY BY
USING OUR

SIGNALPHONE
FIRE ALARM.
FIRE, POLICE AND BURGLAR

ALARM.

OUR INTERCOMMUNICATING
CENTRAL ENERGY WALL
PHONE CAN'T BE BEAT.

INSIDE or OUTSIDE.

YURCAE
SICNALPHONE MFG. CO.

MILWAUKEE, WIS.

GABLE TERMINALS.

CHEAPEST AND BEST ON THE MARKET.

NEAT, SUBSTANTIAL,
COMPACT, MOISTURE PROOF,
CONVENIENT, WILL NOT ARC.

HARD RUBBER INSULATION.
ALL CONTACTS SOLDERED.

WRITE FOR PRICES.

Century Telephone Construction Co.,

CLEVELAND, OHIO.

^cy

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with

Pennies or Washers on a string.

Have you investigated Measured Service?

All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St., CLEVELAND, 0.

In Emergencies
nothing equals a

Telephone
for promptness in summoning friends, doctor,

police, fir'- department. They arc all within

hearii i >sts but

5 Cents a Day a
u
n

P

d

BUSINESS OR RESIDENCE.

HICAOO TELEPHONE CO., SFaBflSS:
s,rct"

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call. <

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America

is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any

other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA

719-721 Thirteenth Street N. W„ WASHINGTON, D. G.

CO.

KELLOGG

TELEPHONES
AND

SWITCHBOARDS.

You are cordially invited

visit the Kellogg Pavilion

Section R, Electricity Bldg.,

the Pan-American Exposition,

Buffalo.

Factory and General Offices:

229 SO. GREEN ST., CHICAGO.

PRACTICAL FEATURES

OF TELEPHONE WORK.
By A. E. DOBBS.

Cloth, 7 by 5 14 Indies. Illustrated. 134 pages. Appendix, 75 Cents.

THIS work is designed as a simple, plain-speaking handbook for the prac-

tical telephone man. Its author, Mr. Dobbs, has been eminently fitted

by fourteen years' experience in telephony to deal with the subject in a thor-

oughly competent manner. This he has done, and the result is a mine of in-

formation, clearly and concisely presented, and invaluable to the manager,

operator and lineman alike. The appendix contains reliable data regarding

wires, resistance, inductive capacity, etc.

This or any other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

ELECTRICIAN PUBLISHING
BIO MARQUETTE BUILDING, CHICAGO.
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Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Go.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
CHICAGO, U. S. A.

No. 35.

I

°E
"T"tphi?e.

,'CY
36-50 W. Jackson Boulevard,

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOGUE.

TELEPHONES and I

SWITCHBOARDS
for any size exchange.

CO

CO

cs CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul.,

CHICACO, U. S. A. TEL. MFG. CO.

YOU WILL REST ASSURED
That Your Terminals are Safe

When Protected With a

Moon Fuse Terminal Head
Never Known to Fail or Lose a Wire.

THIS ILLUSTRATION SHOWS THE OUTER CASING CLOSED

Simplifies testing and transposing of lines:

it occupies but a small space; the only

cost of maintenance is fuse wire.

Write Now For Descriptive Matter.

THE MOON MFG. CO.
45-47-49 S. Canal St., CHICAGO.

And install In >our (own or cit) an

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PEKf-ECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
Rookery, Ch(o*gO>
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Wright Gable Hanger.
SEND FOR SAMPLES AND PRICES.

R.I. TELEPHONE & ELECTRIC CO.,

PROVIDENCE, R. I.

Mention this paper.

Eureka Depolarizing

Solution for battery cells.

WHITE US ABOUT IT.

8PAHR & SWINGLE,
MILLERSBURC, OHIO.

HIGH-GRADE

SERIES 'PHONE.

One ot the strongest Series 'Phones on
the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut. 4 bar.fully nickeled
generator, 80 obm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS.

Electrician Publishing

Company,

Suite 510 Marquette Building,

CHICAGO

TheLeich
Selective Signaling System.

FOUR PARTY
LINE . . .

SOMETHING
ENTIRELY NEW.

No Step by Step Method—No Relays-
No Springs.

Not affected by Line Inductance, Capac-
ity or Resistance.

Condensers in Circuit to Stop the Bat-
tery Flow.

Needs no Adjustment.

The Bells are of the ordinary Polarized
Ringer Type. The signals are selected by
means ol different frciiuencles.

Drop us a Line and Let
us Tellyou all about
Our System.

Metropolitan Telephone
76 Fifth Avenue,

CHICAGO. Electric Company.

K0K0M0 TELEPHONES
AA/ill Satisfy YOU.

NOTHINCIN FRONT OF THEM.

Write ns for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

gfc KOKOMO, IND.

ITWO TELEPHONES

TELEPHONES FOR EVERY ONE.
GUARANTEED
Or Money Refunded.

BATTERY GALL
TELEPHONES

Good for 600 feet,

GENERATOR CALL
TELEPHONES

Ciood for 3 Miles.

RELIABLE AND CHEAP.
I X 1

gwgp™ 'iP*l| iriraprs

Address all orders

FARR ft FARR ' <° W. Jackson Blvd.THIHl IX rMni1y Department A. CHICAGO,

DO YOU WANT
QUICK SHIPMENTSTELEPHONES.

Ask us what we can do for you on short notice on Tele-
phones, Switchboards and Line Material.

Kansas City Telephone Mfg. Co.,
516 Main St.,

GENERAL INCANDESCENT ARC LIGHT CO.,
Factory and General Office*: 672-678 FIRST AVENUE, NEW YORK.

TRADE ^« M«RK.

Manufacturers of HIGH-GRADE* ELECTRICAL SUPPLIES.
WRITE rOH ATTRACTIVE BULLETINS.
Br»noh Offloos:

Chi 1*10, Philadelphia. Boston, Cleveland, St. Louis, Mllwaokec, Cincinnati, Denver, Si. Paul.

G. I. INCANDESCENT LAMPS.

POLYPHASE ELECTRIC CURRENTS
AND

ALTERNATE-CURRENT MOTORS
By SYLVANUS P. THOMPSON, D.Sc, B.A., F.R.S.

Second and Enlarged Edition, with Twenty-lour Colored Illustrations an<l Eight Folding Plates.

ContentM of Chapters*
Alternating Currents In General.
P0J3 phase currents.
Combination of Polyphase Circuits and
and Economy of Copper.

Polyphase Generators.
Examples of Polyphase Generators.
Structure of Polyphase Motor-..

vil-Vill. GraphicTheory of Polyphase Motors.
JX. AnalvtJcai Thcory<->f |\,i-,|.i,;i e Motor .

Example* ol Modern Polyphase Motors.
Hints on Di

Mechanical performance of Polyphase

Single-Phase U

I.

II.

in.

IV.
V.

VI.

X.
XL

XIIJ.

Polyphase Transformers ami Phase
Transformation.

Measurement of Polyphase Power.
Polyphase Equipment of Factories.
Distribution or Polyphase Currents
from Central Stations,

Polyphase Electric KalKvays.
Properties ol Rotating Magnetic Fields.
Early Development of the Polyphase

Motor.

Appendix —I. Alternato Current Calcula-
tions: the Symbolic Method. II. Schedule of
Polyphase Patents. Index.

XIV.

XV.
XVI,
XVII.

XVIII.
XIX.
XX.

J.int orlMntcH.— i. Two-pha i Generator at Chevres. II. Three-phase Inductor Alternator.
OT Of Six Horse-Power. IV. Three-phase Motor of One Hundred Horse-power,

e • ofTweny nor e-power, VI. Core Disks of Three-phase Motor. VII. Two-
VIIJ. Locomotive of the Jungfran Hallway.

SOS Page*, 358 ilia*. Svo, Cloth, *.».«»«.

Tbe above o eleel leal boos ent on receipt ot price.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., Chicago, III.

CHICAGO
TELEPHONE
SUPPLY C0.=CHICAG0, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

The Largest and Oldest Manufacturers of Rhe»-
stats In the World.

A Direct Beading Ohmmeter.

Ohmmeters,
Ammeters,

Voltmeters.
Special Electrical Machinery.

F. B. SAGE <& BBO.,
Successors to American Electric Specialty Co.,

128 Liberty St., New York City.
New York Agents Wirt Electrlo Co. Rheo-

stats and Brushes.

Mackinac Island
AND RETURN—7 days Irip— $9C
Meals and berth Included. ^ ^J
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
AND RETURN—4 days trip— $|Q
Meals and berth iDcluded I O
Leave Chicago Tues., Wed., Fri. and Sat., at 8 pm.

MUSKEGON OR GRAND HAVEN $C
AND RETURN
Berth included.

GOODRICH

STEAMERS

Leave Ch icago 7:45
P. M. daily.

Finest
Service on
the Lakes.
For complete infor-
mation address

R. C. DAVIS, C. P. A., Foot Michigan Ave., Chicago, 111.

OR C„ R. I. & P. OR C ,B. & Q. RY'S.
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The Smith-Vaile Electric Driven Triplex Pumps.

easy to start, easy to run,

are the acme of perfection.

Steam and Power Pumping Machinery

for at] purposes, including

WATER WORKS
PUMPS,

Jet and Surface CONDENSERS,

AIR COMPRESSORS,

Cottonseed and Linseed Oil Ma-
chinery, Filter Presses and

Victor Turbines.

IF INTERESTED. ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,
257 Lehman St., DAYTON, OHIO, U. 8. A.

ATon, or Two, of Coal.

or less, per day, is often the line which
divides the field of profit from the abyss
of loss. Instead of wasting your ex-
haust steam by carrying it out in theair.

save the beat units in it by using it in a

Stilwell Feed Water Heater.

For every ten degrees added to the tem-
perature of the water before it enters a
boiler, about one per cent, of the total

fuel otherwise required will be saved,

and then, in addition, these beaters
really purify the water. They are
easily cleaned, reliable in operation,

and built of the very best materials.

IF INTERESTED, ADDRESS

The Stllwetf-Bierce & Smith-Vaile Co.,

257 Lehman St., Dayton, Ohio, U. S. A.

THE TELEPHONE HAND-BOOK
NEW AND REVISED EDITION, WITH A NEW CHAPTER ON "RECENT PROGRESS,'

BY HERBERT LAWS WEBB.
BRINGING THE BOOK UP TO DATE.

ieo
Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of "A Practical Guide to the

Testing of Insulated Wire* and Cables." Joint Author of "Electricity in Daily Life."

>agos, 133 Illustrations, Cloth, Hand< tool* 'rice $I.OO.
Extract from Preface.—"This little book has no pretension to be considered a comple;e treatise on telephony as It exists In America. The time for such a work Is not yet come. But It Ii

felt that there it. a demand for a practical book on telephone working and management, and the TELEPHONE HAND-BOOK Is an attempt at meeting that demand. With the exception of a few
chapters dealing with certain forms of transmitters and receivers used in Europe, which are given for the information of those who may wish to engage in the manufacture of telephones, the
book is based entirely on standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated in this country."

No pains have been spared to make it the best book of its kind. It is right up to date, intensely practical, and so plain and clear In Its language that
everything regarding telephone work and management. It conforms in size and style to our other Hand-Books which have been so favorably received by

. CONTENTS
anyone can understand and learn from It

the entire electrical fraternity.

CHAPTER The Invention of the Telephone.
Souna Waves. Articulate Speech.
Electric Telephony. The Bell Tele-

phone.
The Microphone.
Current Induction. Electromagnetic

Induction.
The Induction Coil: Its Use In the

Telephone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval Re-

ceivers, Mercadler's Bl-Telephone.
The Siemens, Kotyra, Neumayer and

Bottcher Receivers.

CHAPTER 13.

14.

15.

16.

17.

18.

19.

26.

27.

Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttrlss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmit-

ters.
Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Bat-

teries.
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

CHAPTER 23. Metallic Circuit.
29. Underground Wires.
30. Lightning Arresters.
31. Inside Wiring.
32. Installation of Telephone Instru-

ments.
33. Inspection and Maintenance.
34. The Condenser: Its Use In Telephony.
35. Electromagnetic Retardation.
36. Exchange Working.
37. Small Exchanges.
38. Party Lines: The Bridging Bell.
39. Long Distance Telephony.
40. Duplex Telephony.
4L Simultaneous Telegraphy and Teleph-

ony.
42. Recent Progress. Appendix.

rauitted and for sale by ELECTRICIAN PUBLISHING CO., 5IO Marquette Building, Chicago

ELECTRICITY FOR ENGINEERS B

Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART f. CONTENTS.-CHAPTER I: Electricity; Positive and Negative; Conductors,
Jfon-Conauctors and insulators; Electro-Motive Force; Volts; Resistance; ohms; Current; Am-
peres.—CHAPTER II: Dynamos; Magnets: Field Coils: Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of, I ilfferent Kinds of; Commutators, How Made andCon-
nected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current: How Produced;
Induction; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-
Tent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated in Series; Automatic Cut-Out; In Multiple Arc or Parallel ; Multiple Series;
Multiple Series Cut-Out; Three Wire System.—CHAPTER VI: The Arc Light; How Formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Globes: Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles In Lanips.—CHAPTER VII: Commutators
and Brushes; The Brash Commutators t Brushes; Different Styles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes- Sparking
at Brushes; Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTERX: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dvnamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and operation.- CHAPTER XII: Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator, ami I'. rushes; Diagram of circuits In Armature and Field; Regu-
lator; Circuits In Regulator.—CHAPTER XIV: Thomson Houston System of Automatic Current
Regulation; Dynamo; Armature; Coi itator and Brushes; Controlling Magnet; Wall Controller;
Diagram of circuits; Air Blast—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brash: Resistance Colls and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scale; Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
Mid Potential Indicators. CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Dlller-
sntlal Apparatus. -CHAPTER XIX: M'heatstnne Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; p.rldge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The Magneto asaTestlng Instrument; Armature; Field; Bell; Diagram of Cireults.-CHAPTER
XXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound "Wound Ma-
ahines.—tllAPTERXXU: Switches and Switchboards; Loop Switch; Plug and Socket: Change
Over Plug and Soeket: Conclusion. CHAPTER XXXIII : Electric Motors; General Principles the
8ame as In Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; of Series Meters; counter E. M. F.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dvnamos; Principles of the
Field; Field current Armature; Winding: Connections; Lamination; Different Types of Alterna-
tors; Regulation; Leading Systems; The Brush Generators: Magnets; Armature: Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferran^I Armature; Field Magnets; Winding"; Collectors.—CHAPTER HI: Dyna-
mos Concluded; Siemens Dvnamo; Best Magnetic Circuits; Stanley Constant Current Dvnamo;
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters:"Trans-
formers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction rolls: Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Coils; Con-
verters: Transforming Up and Down; Design of Transfortvors; The - -.re: Protection
Against; Grounding the Secondary; Other Devices: The FoIHtoteetor; Different Types of Trans-
formers.—CHAPTER VI: Transformers, Concluded; Fuses: Regulation: "Winding of Transformers;
Connecting to Circuit; Regulation: Safety Fuses.—CHAPTER Vll: Parallel System; Series.Ala
Light Svstem; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit: Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit—CHAPTER VIII: Lints of Force;
Hysteresis: Magnetic Penetration: The Circuit of* Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.—CHAPTER IX: Arc Limps; In Series; The \

Arc Lamp; Diagram of Circuits In Lamp; Action of the Mechanism: Flat Carbons.—CHAPTER X;
Arc Lamps, In Multiple; Slattery Differential Limp: Mechanism of Limp; its Operation.—CHAP-
TER XT: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents; Ammeters; Voltmeters; D Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments, Continued: Hot "Wire Instru-
ments; The Cardew Voltmeter: Details Of the Instrument: Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters; Double Coll Voltmeter; Two Types.—CHAPTER XIV: Spring Meters; Cdrtod
Spring Meter.—CHAPTER XV: Twisted Strip Instruments: Diagram of Connections and Opera-
tion of Instrument.—CHAPTER XVI: Recording Meters; Stanley Met r; Construction and Prln
ctples of Operation; Diagrams of Parts; siatterv induction Meter D m of Parts and Prin-
ciples of operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators In Parallel:
Difficulties in Operating: Alternate Current Generators lu Parallel: Arranger :s and
Machines for Operating in Parallel: Diagram of Common Arrangem-nt of Machines and Circuits.—
CHAPTER XVIII: Ohm's Law; Strength of Current: Formulas and Examples; Power and 11m*
log Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO
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Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH SPEED

THE
CHICAGO OFFICE:

1526 Monadnock Building.

ENGINES. HICHEST EFFICIENCY,

BEST CONSTRUCTION.

INOINE

ERIE, PENNSYLVANIA.

JEFFREYS DREDGES
FOR CATALOGUE,

THEJEFFREYMFG.CO.
COLUMBUS, OHIO.

ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse- power.

GASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed tree to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

SUMMER HOMES.

In the Lake Country of Northern Illi-

nois, Wisconsin, Minnesota and the

Upper Peninsula of Michigan, on the

line of the Chicago, Milwaukee & St.

Paul Railway, are hundreds of most

charming summer resorts. Among the

list are: Fox Lake, Delavan Lake,

Lake Genera, The Lauderdale Lakes,

TTaukesha, Oconomowoc, Palmyra,

The Dells at Kilbourn, Elkhart Lake,

and Madison, Minocqua, Star Lake,

Frontenac, White Bear, Minnetonka,

Marquette, Spirit Lake, Okoboji, Big

Stone Lake, etc., etc.

For illustrated booklets "Summer
Homes for 1901" and "In the Lake
Country," send address, with six cents

in postage, to F. A. Miller, General

Passenger Agent, Chicago, Milwaukee
& St. Paul Railway, Chicago, 111.

a TELEPHONE

TROUBLES

HOW TO FIND THEM,
6.. >• H H rOE ano J. A. McMANMAN,

FOPMERLT

HASKIHS TELEPHONE TROUBLES.

This little book U strlctl? up-to-date od all

matters pertaining to telephone troubles and
their remedies.

Sent Poslpaid for 25c.

edition ju»t out, 70 pages
lowing connections, a com-

plete hand-book for telephone Ln#po
u

wiiiflndthU bain In locating tele-

troaolefl and reined :•

ELECTRICIAN PUBLISHING CO.,

610 Marquttte Bldg., ChlMf*.

PALMER BROS.,
MIANUS, CONN.

Stationary and Marine Gasoline
Engines and Launches.

SEND FOR CATALOQ.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Weatern Line, ar-

rives San Francisco 5.15 afternoon of
third day and Los Angeles 7.45 next

morning. No change of cars; all meals
in Dining Cars. Buffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted
excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

|6S Broadway, . V*wYr<rk
. livl-lphU

»« Washington St., Dv.l'-n

yn Main St., • • Buffalo
aiaCUflC St.,* • Qtl^a^o

41- Vln- Si., . Cincinnati
'..-' .' ' ' J'lM-.t.-iiv

mSupitioT hi., Omettna
17 Ctkmpu;}.UrA\,'., Dotroll
a Kl*tf*i .

,liw.,-J r, f(,aU,,Oot.

DIXON'S
PURE FLARE GRAPHITE
works equally well whether the thermometer is at zero or fever heat. The softest and

smoothest of all known lubricants. Send for sample and pamphlet.

JOSEPH DIXON CRUCIBLE COMPANY *P Jersey City, N . J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write tor pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

AN ELECTRIC SPRING.
The astonishing celerity of the

cures effected by Pluto Water at

French Lick Springs have earned
for it the title of the "Electric
Spring." Disorders of the blood
disappear as if by magic.
French Lick Springs are situa-

ted in the highlands of Orange
County, Indiana, on the Monon
Route. Well appointed hotels
with every convenience, under
new management. Two trains

daily from Dearborn station.
Write for booklet. Frank J. Reed,
G. P. A., Chicago.

When Traveling Northwest
See that your ticket reads via

WISCONSINCENTRAL
RAILWAY

For St.Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE, - - WIS.

DON'T THINK
That you can keep posted as to

what is going on in the western
electrical field without reading the
Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

93.00 per year;

$1.50 for six months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marmicttn Bldq., CHICAGO.

J

JUST PUBLISHED.

DYNAMOS
A practical explanation of the Designing",

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYINAIVIOS,
BY F. S. HUNTING,

Chief Engineer Fort Wayne Electric Cor-
poration.

20 Pages, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 25 CENTS.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bldff.. Chicago.

JUpppn??'
ALL EMPLOYES

Tn the operating department of the "Alton Road " are
required to pass mental and physical examinations
calculated to secure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the safeBt railways In the world Is

"THE ONLY WAY"

GEO. J. OEAKLTON, ttnwu pahmunodr AQmjjT,
GlIlOAOO, l^UNOlB.

TRADEMARKS

Hu
f -th/if / Jjtfitt

-^eLtV

The Phosphor Bronze SmeltingCo. Limited.

2200 Washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE'
ING0TS,CASTINGS,-WIRE, RODS, SHEETS, etc.— DELTA METAL-
CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and SoleMakers in the U.S.
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CEDAR POLES
LINDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREG-ON AMD SPOKANE. WASH.
WHOLESALE PRODUCERS

SO-roOT TO 80- FOOT POLES OUR -SPECIALTY.

POLES.
WHITE CEDAR.

IDAHO CEDAR op to 80 ft.

:

BERTHOLD CROSS
& JENNINGS, ARMS.
ST. LOUIS.

Chemical Building.
LONG LEAP

PINE AND FIR.

CEDAR POLES, TIES, POSTS.
ALL SIZES FOR ALL PURPOSES. ,ORTER-MORS

I'lU.VOlIWI. OFFICES. SAGINAW, SUCH.

CEDAR POLES »UH
<; "I"

5™" R
:
"/'"•— Ozan Lumber Co.. - St. Louis.

LINE BUILDERS' TOOLS
Our Tool Book tells about them.
It Is of Interest to all lluemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

MATHIAS KLEIN & SON, "SffiBafE*-

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Main Office, Lewlsburg, Tenn., Branch Office,

Kellerton, la., Oak Mills, Montlcello, Ark.

TIES.
JUST AT PRESENT WE HAVE A SURPLUS OF MICHIGAN WHITE CEDAR

6 AND 7 IN. TOP D/""\l CC SPECIAL
25 AND 30 FT. "ULC* TROLLEY

OF COURSE THIS DOES NOT INCLUDE ALL OUR STOCK, BUT WE
CAN MAKE ESPECIALLY LOW PRICES ON THESE. WRITE US.

MALTBY LUMBER CO., BAY CITY, MICHIGAN.

Patents
Fifteen years of continual practice before

theU. S. Patent Office gives me the ability

to render Inventors valuable service In pro-
curing their patents. 1 am an electrical and
mechanical expert, thoroughly conversant
with U. 8. and foreign patent laws.

Patent Litigation. Opinions.
F. W. BARNACLO,

809-811 Equitable Building. BALTIMORE, HD.

Washington Office, 602 F Street, N. W.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

COOLIOOE FUEL ind SUPPLY CO.
WHITF.4-F.DAH b^xi ^— «—

»

and PACIFIC COAHT T~ **J L_CO .

OFFICE, 826 Guaranty Bldg., MINNEAPOLIS. HIW

STREET RAILWAY TIES.
Onr specialty, 7 foot white cedar tlea for Electric
and Nlroet Railway*.SPERRIZO & SONS,

Daggett, Mich.

CEDAR POLES John h. fowler
ULL//\I\ I l/LLU 1705-7 flSHER &10C-.. CH/CACO.

POLES W. C. STERLING & SOS,
MONROE. MICH. TIES.

Eleven Pole Yards In Michigan
Wholesale Producer, for >0 year.

Just I^oitolistlaeca..

PRACTICAL
Guide for Firemen,

By W. H. WAKEMAN.
Price "73 Cents.

80 pages, 14 illustrations, bound In clotb.

Big Four

An elementary treatise relating to the care
nnd management of Steam Boilers, l'utnps,
Injectors, etc., and Steam Plants generally.
Containing complete Instructions, and many
valuable suggestions for tha safe, practical,
and economical management of the Steam
Plant.
Especially Intended for those who seek

promotion, and aspire to be something more
than a "Coal bustler," and for the benefit of
Firemen and Engineers who do not ''know
it all" and who are willing to profit by thf
.«ugge»tions, etc., of "one wno has been
there."
In writing this book it has been the aim of

the author to give the duties of the fireman,
or the one in charge of a steam plant, In as
simple and concise a manner as the subject
and the English language will admit of; and
to furnish all the information required to en-
able them to take charge of ana operate a
steam plant successfully add economically.

ELECTRICIAN PUBLISHING COMPANY,

510 MnrquettR Building, CHICAGO.

CONTINUOUS RAIL JOINT COMPANY OF

AMERICA.
General Offices: 164 MARKET STREET,

NEWARK, N. J.

Millions in use on One Hundred and Forty-Five (145)
railroads in the United States, on over Seven Thousand Five
Hundred (7.500) miles of track.

W. H. ANDERSON & SONS,
16 MACOMB ST.. DETROIT, MICH.

IRON and STEEL WORK and

TELEPHONE AND RAILWAY CONSTRUCTION.

GASOLINE

BICYCLE MOTORS.
CASTINGS. WITH BLUE PRINTS. S8.50.

ALSO MARINE AND VEHICLE MOTORS.

Lowell Model Go,, North Chelmsford . Miss.

Our No. 253.

GIVEN AWAY a GREEN BOOK of Hardware
Specialties. If you have none send for

one at at once.

ASK YOUR DEALER FOR THESE GOODS.

UTICA DROP FORGE & TOOL CO., Sl'J-J., <*., 296 Broadway. NEW YORK CiTY.

RED CEDAR PILING, POLES AND
POSTS, all lengths. J. 1>. MEREDITH
CEDAR CO., Memphis, Tenn.

C. J. HUEBEL & CO.,
MENOMINEE, MICH.

Our Stock of

POLES
Cedar

TOR
CEDA

CLINT0NVI

REY
R CO..
LLE, WIS.

L.rg. Stock ContUntlyon Hind.
Poles

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette Bldo .
CHICAGO.

I. Completr

Main Yard at Menominee.
BRANCH YARDS AT

Wausaukee and Packard, Wis.
Nathan and Bagley, Mich.

Thp wektime-Clark Co..

"Yards . YtofeoitrtiNCk, tite-v - £neeN:j3Ay."Wr5. _ New LoHpOt*. XaJis.
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Westingh ouse
Integrating Wattmeters

RcglStCl* all loads from one-

half of one per cent, to large

overload—whether the load is

inductive or non-inductive.

Neat in Appearance.

Compact in Form.

Substantially Constructed.

Reliable in Operation.

Westinghouse Electric
& Manufacturing Co., Pittsburg, Pa.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

'ri

V FRANCIS B. OROOKE
Professor of Electrical Engineering, Columbia University, New York

Prepaid. - Practical and Up-
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

TABLE OF" CONTE

to-Dati

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification
and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Stearn Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
ons between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter

XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch
board1 IlcH>ding Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters

Every Ei gineer and Electrician who dewireK to thoroughly nianter the Art of Electric Lighting Hhould have a copy o.'

thin hook. Sent, promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,

CHICAGO.
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Fort Wayne electric works.
(INCORPORATED)

<fWood" Systems for Light and Power.
WE MANUFACTURE BELT DRIVEN GENERATORS.

In

Capacities

From

1-3 K. W.

to

500 K. W.

For

Light,

Railway

and

Power

Work.

SEND FOR BULLETINS.

I
Main Office and Factory, - FORT WAYNE, IND.

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid,

$1 A VOLUME.

Electrician Publishing Co.,

5I0 Marquette Building. Chicago.
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-BUG-PROOF %

BELLS

WILL INTERS

Sell a: 5 :

Rl»- Are Vou

Posled?

Made in all Sizes from 2

in. up 10 Hill.

SPIES

ELECTRIC COMPANY,
SC-.t MAKERS.

87-89 W.VanBurenSt.

CHICAGO. UL.

INVKNTION!

Kogineers of standing and acquaintance In
Europe wish to arrange for handling several
good inventions abroad. Weivant such as are
Adapted for the organization of companies, etc.

Liberal propositions made.
IERBE CO., Engineers, 1 1 Broadway, New York.

KARTAVERT
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBIN&

For Electrical and Mechanical Purposes, Railway Dust Guards Wmbss*
and Packings. Patent Insulating Cleats-.

KANTJFACT'UBKD BT

THE KARTAVERT HANUfACTORWG CO., Wilmington

VULCANIZED FIBRE.
Highest grades for electrical Insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

HAZARD MANUFACTURING CO.,

T.l?rihT"" Wires and Gables.
MAGNET, OFFICE, ANNUNCIATOR WIRE.

3BNBEAL OFFICE AND WORKS, NBW YORK OFFICE,
.„
CH

^i?
00 "TPml*

BO Dey St. 1201-2 Marquette BldgWilkesbarre. Pa.

charles H BE^I VCD,
, TOOLS i suSJ -O fc^ W »-

f|f
E

I0&I2 lts
ro«M. " »*

N CANAL ST. ^"tTSLwoMJRS

C H l C A G • I LL u-sa- "EiSKSff

If STTJRTEYAST Jl

[ENGINES I

engines ofmedium capacity

for Jiiffh or low pressure.
6o sijes under 2,00 H. P.

I

Blowers

Exhausters

Steam Pans

Electric Fans

Electric Motors

Generating Sets

Forges

Exhaust Heads

Steam Traps

Heating

Ventilating, **

Drying Apparatus

Mechanical Draft

U B.F. STURTEYANT C°. boston .

-MVVV YORK • PHILADELPHIA -CH 1CACO • LONDON'

ENGINE TYPE

GENERATORS.
DIRECT CURRENT.

Mechanically,

Electrically and in

General Design

Superior to All.

AKRON ELECTRICAL

MFC COMPANY,

AKRON, 0.

NEW YORK OFFICE,

MacKa* Engineering Co.,

148 Broadway.

|**SS*SSftft*s*i***********

iBIack Diamond File Works!

43

9

i! OPH 600D8 ABE OH SALE IN B^SBI &EADHS HUDW'J.H
f

4^ 8TOBE IN THE UNITED STATES AST) CANADA. JjJ

I G. & H. BARNETT COMPANY, \*S nun *nei duii DAPHILADELPHIA, PA.
,

Insulated

Rubber
Wires and Cables.

Wmmmm.

John A. Roeblings Sons Co.

WORKS AT

TRENTON, N. J.

When a Station Manager is in

"rouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 PINE STREET,
ST. LOUIS, MO.
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3 EMID I CY INSULATED
I IVI 1^ Is. IL A. WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE

ER

r
6

hixsoh
GENT Simplex Electrical Company,

lonadnock Block. CHICAGO. 75-8 I Cornhlll, BOSTON, MASS.

wtSTCRN 6ELLING AGENT.

H. R. HIXSON,
I l37Monadnocl( Slock, CHICAGO

iSSfH

18*9—FarU Exposition,
Medal for Bubber Inaalation.

1893—World'* Fair,
Medal for Bobber I nxalatlin.

TRADE MARRY

THE STANDARD FOB
RUBBER INSULATION.
Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee
w".h.r Wires.

THE OKONITE CO., Ltd
RSAettft; f"""** 253 Broadway, Hew York.

Geo. T. Manson, Gen'l Stist
W. H. Hodgins, S«cy.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cablet,

UNDERGROUND. AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEORAPH AND FIRE ALARn CABLES.

All Wires are tested at Factory. JONESBOHO, I.\I>.

" PHONO =ELECTRIC "

telephom;
WIRE.

STRONG.TOUGH
AND RELIABLE.

BRIDGEPORT BRASS CO..

19 Mnrr.y St.. New York.

"Phono-Electric

OHIO ELECTRIC WORKS,
CLEVELAND, OHIO,

Are now mailing their new Illus-

trated catalogue of the leading

Electric Novelties and Appliances.
Write for an early copy with dis-

count sheet.

2,000 IN USE.

The Mohan Flee. *WrCo Jroj.Osle.

Queen $c Co.,
IOIO Chestnut St., Phila.

480 NONON BLOG., CJIICAtO.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Rs>
FocusTubes, Induction Colls.

STANDARD OF THE WORLD.
JUST A FEW LEADERS AND WE HAVE MANY MORE.
SURE TO INTEREST YOU. ASK FOR PARTICULARS.

SOMETHINCIN OUR LINE IS

ERICSSON TELEPHONE CO., 296 Broadway, NEW YORK.

I-T-E
CIRCUIT BREAKERS

CUTTER ELECTRICAL CO., PHILADELPHIA

QHA1LLET, ADOLPHE A.
Consulting Electrical Engineer.

Plans and specifications for Electric Light-
ing and Power Plants. Designer of Klec-
trlcal Machinery.

470 ELLICOTT SQUARE. BUFFALO, NY.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY GRAVITY DAM.
For five cents Id stamps, we will mail to any address our book entitled, The Gravity Dam,

S07 MAIN ST. Write M. w. STARK, Sec'y and Tress., for particulars. ELKHART, IND.

CONTINUOUS RAIL JOINT COMPANY
OF AMERICA.

General Offices: 142 MARKET STREET.
NEWARK, N. J.

Millions in use on One Hundred %r.
'

Five (145) ratlroaJ- *. on
over Seven Thousand Five Hundred (7.600)
miles of track.

LIGHT
If you want light to see objects below the lamp

USE SHELBY LAMPS.
16 C. P. Horizontal are 14 C. P. Vertical.

7 C. P. Vertical.
Other makes are

THE COIL DOES IT-IT'S FLATTENED.

LIFE
The Longest Life at Best Efficiency.

SHELBY USEFUL LIGHT LAMPS.

THE

Pat. Oct. 20, 1900.

A TRIAL WILL PROVE OUR CLAIMS.

SHELBY ELECTRIC CO SHELBY, O.

WESTON Electrical Instrument Co.,
Waverly Park, ESSEX CO., N. J.

Weston "Round Pattern" Ammeter,
Type F.

iitiiu.p. .European Wcnoi mstru-
tnent Co.. Rtttemro&so S'o, as.

Londos—Elliott Bros., So. mi St. Martin's Lane.

We desire to c;UI attention to a lii

cheap but exdallenl Switchboard Instru-

merits f"r Direotl which
we designate as

"Round Pattern," Style F.

These Instruments mlarly
suitable Mr tsolated P i' let

Circuits in Railway and Power Plants,

Voltmeters in ranges t'r im :i to 750 v,.iis.

Ammeters in ranges from l to 2,500 amp.
All Weston Instruments ai unsurpassed

In excellence of workman: lp, In ticou-

racy and economy ol opi
-

Mention the WrsTKnN Blkctrician when writ-
Ink' for catalogue.

The Bossert Electric Construction Co.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS. PANEL BOARDS. SWITCHES. ETC.

UTIO*. NIW YORK.

MODEL K

OF THE

"AONE"
PORTABLE

TEST SET

NOW READY.

See Trade Note in this Journal (or more complete
description, illustration, etc.

Write for Catalogue No. SOO-A-Free.

SMALLEST, LIQHTEST, MOST COMPLETE,

Insulation. Sell-lndt

Locates Faults by M'irrar

Measures Resistance. Conductivity

.

Calibrates Ammeters and Voltmeters

& Varley Loop Tests, etc.. etc.

Cod

ELMER G. WILLYOUNC
07-OO FRANKFORT ST., NEW YORK, N. Y.
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Small Power Motors and Dynamos.

NEW HIGH-GRADE SPHERICAL
STEEL CLAD

MOTORS AND DYNAMOS.
T
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TYPE K MOTOR AND DYNAMO, t-S TO 3^ H. P., i£ TO 214 K. W.
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Best Cast Dynamo Steel, Slotted Armatures, Self-Oiling Ring

Bearings, Carbon Brushes, Protected Type, with Com-
mutator and Brushes easily accessible.

WESTERN ELECTRICAL SUPPLY CO.
UIS, U- 3. A.

Prices and des»-- natter on application. NEW YORK OFFICE, 149 Broadway.

»»»>»»•••••••

1
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A NEW PRICE LIST OF THE

"Gblorifce Hccumulator
Has just been issued and is ready for distribution. This list embodies many important new features, additional type

of batteries and appurtenances, complete revision and more fully detailed tables of capacities, etc., etc., and super-
sedes all former issues.

SEND FOR PRICE LIST A, THIRD EDITION. SEND FOR •'EXIDE" PRICE LIST.

The Electric Storage Battery Co.
Allegheny Avenue and 19th Street, Philadelphia, Pa.

Bales I New York, Boston, Cuicaoo, Baltimore, St. Louis, Cleveland. Sax Francisco. Philadelphia,
Offices: f 10U Broadway. 60 State St. Marquette Bldg. Equitable Bldg. Walnwrlght Bldg. New England Bldg. Nevada Block. Allegheny Ave. undlOthSt. Michigan Electric Co
B34

PLATINUM
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

W. if II PLATINUM In any quantity, either large or small. We buy PLATINUM or anything
containing PLATINUM, In any quanllty.

For Incandescent Lamps and Everything Else.

BAKER «& CO.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

Newark. N. J. New York Office, 120 Libert) Street.

Copper Wires and Cables
BARE—INSULATED.

FOR. TELEGRAPH, TELEPHONE. LIGHT and POWER.
WeatKerproof, Rubber Covered, Lead Encased.

CROWN RAIL BONDS.

American Steel tSl Wire Co.,
New York, Chicago. Dervver. Sa.rv Fra.rvcisco.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co....—
Akron Smoking Pipe Co 10

American Battery Co 10

American District Steam Co..—

Amer. Electric Fuse Co —
Amer. Electrical Heater Co.. 10

Amer. El. Telephone Co 15

American Electrical Works...! 1

American School of Corresp. 7

Amer. Steel A Wire Company. 3

Amer. Toll Telephone Co... .14

Anderson & Sons. W. H 19

Baker 4 Company 3

Ball Engine Company 18

Barnaclo, F. W 19

Barnes Company, Wallace....—

Barnett Company, G. & H 22

Barron, A. M II

Beardsley Gravity Dam A
Construction Co 1

Berlhold AJonnlngs 19

Besly A Co., Charles H 22

Big Four R. R —
Blssell Company, The F 16

Bossert El. Construction Co.. 1

Bowers Manufacturing Co ...22

Bridgeport Brass Co 1

Brunt Porcelain Works, G. F. 7

Bullock Electric M fg. Co . , . . 17

Central Electric Co 6

Central Telephone A El. Co. . 10

Century Glass Co
Century Telephone Const. Co.—
Chaillot, Adolphe A 1

Chicago A Alton Railroad.. ..18

C. AN. W. R. R 18

Chicago Edison Company 4

Ohio. Fuse Wire A Mfg. Co... 11

Chic. House Wrecking Co.. ..13

C, M. A St. P. R. R 18

Chicago Telephone Co U
Chic. Telephone Supply Co.. .16

College City Electric Co —
Colorado Lamp Co.. The 11

Columbus Batt. A Spec. Co.. —
Continuous Rail Joint Com-
pany of America 1

Coolidge Fuel A Supply Co.. 19

Crocker-Wheeler Company..—
Cutler-Hammer Mfg. Co 16

Cutter Elec. A Mfg. Company. 1

Dearborn Drug A Chem. Co. , 9

Diamond Meter Company.... 4

Dixon Crucible Co., Joseph. .18

Edison Decorative & Minia-

ture Lamp Department 10

Edison Mfg. Company &

Edwards A Company 17

Edwards, W. B., Mfg. Co... .16

Eldredge Electric Mfg. Co.. .
—

Electrical Engineer Institute.—

Electric Appliance Company. 10

Elec. Motor A Equipment Co. 8

Electric Storage Battery Co.. 3

Electrician Pub. Company... 20

Electrolysis Proof Conduit

Manufacturing Co 12

Ericsson TelophoneCompany 1

Farr A Farr 16

Ferris, Robert 12

"ForSale"Advertlscments .. 12

Ft. Wayne Elec. Works., Inc.. 21

Fowler, John H 19

Franklin Eng. A Elec Co....—

General Electric Company. .. 9

General Incandescent Arc
Light Company 6

General Incand. Lamp Co....—
Glass Wool Mfg. Co —
Goodrich Steamship Line 16

Gordon Battery Company.. .. 10

Gould Storage Battery Co.... 4

Great Western Smelting A
Refining Company —

Gregory Electric Company... 12

Hartford Steam Boiler In-

spection A Insurance Co...—
Hazard Manufacturing Co...—
Heath Electric Company II

Helios-Upton Company 22

Hobart Elec. Mfg. Company., l

Hoffman, G. W 12

Holmes Fibre-Graph. Co —
Huebel A Co., C. J 19

Humphrey, Henry II —

Incandescont Electric Light

Manipulator Company —
Indiana Rub. A Ins. W. Co.... 1

India Rubbor A Gutla Percha
Insulating Company —

Intornat'l Corres. Schools 12

Jeffrey Manufacturing Co 18

Johnston, Thomas J 11

Kansas City Tel. Mfg. Co —
Kartavert Manufacturing Co.—
Kellogg Switchboard A Sup-

ply Company II, 14

Keystone Elect. Inst. Co 8

Klein A Son, Mathias 19

Kokomo Tel. A El. M. Co 16

Leather Preserv. M. Corp 10

Leclanche Battery Company.12
Leffel A Co., James 18

Llndsley Brothers Company.. 19

Lowell Model Co —

Maltby Lumber Company.... 19

Manhattan Gen'l Const, Co.10

Manross, F. N II

Mason Tel. Pay Station Co. ..14

Matthews A ltro., \V. N 13

McLennan A Company, K .... in

McRoy Clay Works 10

Meredith Cedar Co.. J. 1* 10

Metropolitan Tel. A El. Co. .10

Mica Insulator Company —
Miscellaneous Advs 12

Missouri Electrical Mfg. Co..-
Modern Gas Engine Co 18

Moloney Electric Company.. 5

Monarch Flro Appl. Co —
Monon Railroad 18

Moon Mfg. Co.. The 15

MunsellA Co., Eugooo 10

National Carbon Company...—
National Conduit A Cable Co.10

National India Rubber Co....—
Now York Ins. Wlro Co 8

Northern Elec Mfg. Co 9

Ohio Electric Works 1

Okonlte Company, The I

Ozan Lumber Company 19

Pacific Electric Company —

Palmer Brothers 18

Paragon Fan A Motor Co —
Parsell A Weed 22

Perrizo A Sons —
Phillips, Eugene F ll

Phillips Insulated Wire Co... 11

Phoenix Glass Company —
Phosphor-Bronze S. Co 18

Plgnolet, L. M 10

Pittsburg A L. S. Iron Co 19

Porter-Morse Company 19

Pratt Institute 12

Queen A Company..

Relsinger. Hugo —
Reynolds Electric Co 6

R. I. Teleph. A Elec Co —
Rockwood MTg. Company 1

Roebllng's Sons Co., J. A 4

Sage A Bro.. F. B 16

St. Louis Elec Suppl] 0c
Sargent A Lundy —
Sawyer-Man Elec Company.. 20

Schureman A Hayden 12

Shelby Electric Company.... I

Simplex Electrical Co., The.. 1

Simplex Interior Tftlop, Co., i;

Smith A nernenway Co 19

Smith Co., S. Morgan 12

Spahr ASwInglo ll

Spies Electric Company 22

Sprague Electric Company .. 4

Standard Construction Co.... 16

Standard Tel. A Elec Co 15

Standard TJndcrg. Cable Co...—

Stanley Elec. Mfg. Company.. 9

Stanley Instrument Co b

Sterling A Son, W. C 19

Sterling Electric Company...

M

Sterling Varnish Co.. The.... 5

Stilwell - Bierce A Smlth-
ValleCompany ||

Stow Mfg. Company jg

Stromberg-Carlson Tel. Mfg.
Company is

Strowger Ant, TeL Exchange 15

Sturtevant Company, B. F....22

Telephone Co. of Amer. The 14

Tenn. Lumber Company 19

Torrey Cedar Company 19

Turner Brass Works

Union Switchboard Co IG

Valentine-Clark Co., The . —
Varley Duplex Magnet Co.. H
Vindex Electric Company. ..—

Vulcanized Fiber Company. 22

Wagner Electric Mfg. Co.... II

Wagner. Herbert a 10

Walsh's Sons A Company .. 1;

Warren EL Mfg. Campany . . . f 1

Western Electric Co :

Western El. Supply Company. 2

WosUngnonse Ktacti

Manufacturing Company.. 20

Woston Electrical Ins*.

Whitehead Company, w. w. —
WUlyoung, Ktmer G 1

Wisconsin Central R. R u
Worcester Company., c. H.. 19

Yurgae Signalphone Mfg. Co 1:

Zerbe Company

F*or OlasslfiedL Index o* Aclve»*t:I»eixaei-i,t« See :t*c»fi;o <t.
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MANUFACTURED BY
ALWAYS

IN

STOCK.

Motors,
Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 1 39 Adams Street, CHICAGO.

Co.

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co.

WORKS AT

TRENTON, N. J.

GOULD STORAGE BATTERIES.
KHPEtiALLY ADAPTED FOB

STREET RAILWAY
^POWER PLANTS.

als* CEITRAL STATIONS

and ELECTRIC VEHICLES.

Electric Elevators, Railroad Signal
Apparatus, Telegraphs, Telephones,
Electric Fire Alarms.

Send for Description and Catalogue.

GOULD STORAGE BATTERY CO.,

NEW YORK OFFICE, 25 West 33d St.

work,, depew, n. y. NEW YORK, N. Y., U.S. A.

LUNDELL
MOTORS
Have always had a higher effi-

ciency andgreater durability than
any other motor by reason of

superior design and construction.

They are adapted to all classes of machine driving and are made
in sizes from 2

' H. P. to 1,000 H. P. Send for descriptive

bulletin No. 03206.

SPRAGUE ELEGTRIG COMPANY,
GENERAL OFFICES: 627-631 WEST 34th ST., NEW YORK.

BRANCH OFFICES: CHICAGO. BOSTON, ST. LOUIS, BALTIMORE.

A NEW BOOK.

MUNICIPALITIES
vs»

PRIVATE CORPORATIONS.
Political and BusinessManagement Compared.

By IWl . J. FRANC ISCO.

Tables showing cost of lights furnished by Private Companies and Municipal Plants.

A list of Municipal Plants sold or abandoned.
Average cost by the two systems.
Experience of Municipalities who own plants.

Legal and official opinions from a large number of the most prominent men in the nation

Editorials opposing the system from nearly all the leading journals of the U. S.

All statistics to date.

Any Company doing street lighting will want the data contained In this book.

Sent postpaid on receipt of price, Sl.OO.

FRICfAIM PUELISHINGCO.,
510 MARQUETTE BLDC, CHICACO.

Scheeffer Recording

Wattmeter.
ROUND PATTERN TYPE "E. FOR ALTERNATING CURRENTS.

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO.
PEORIA, ILL., U. t. A.
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EDISON
BATTERY FAN OUTFITS

...WITH.

EDISON LALANDE CELLS
Aro tno only efficient battery fan outfits on the

morkot. Invaluable for the sick roo:m.

Write for Catalogue No. 4.

EDISON MFG. CO.,
FACTORY, ORANGE, NEW JERSEY, U.S.A.

New York Office: 135 Fifth Avenue
Cnicauo Office: 144 Wabash Avenue,
Foreign Department, 16 Cedar Street, New York.

HYLO LAMPS
CAN BE TURNED DOWN.

IT

SAVES

FIVE-SIXTHS

OF YOUR

LIGHT BILL

WHEN

TURNED DOWN.

MADE

TO FIT ANY

STANDARD

SOCKET,

THEREFORE

THE PRICE IS

REASONABLE.

SEND FOR CIRCULAR AND PRICES.

(Bmlrni €lFrJrirComjiatq>,
SALES AGENTS,

264=266'268=270 Fifth Ave.,

CHICAGO.

MOLONEY

TRANSFORMERS
HAVE NO EQUAL.

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.
Two-year guarantee.

Moloney Electric Co.
ST. LOUIS, Mo.

FRANCIS (iKANaett. New York.

WESTERN ELECTRICAL SUPPLY CO .

5t. I. .mis. Ma.

NORTHWEST ELECTRIC ENO. CO..
Portland. Ore.

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY.

Unite 510 JIar.iiiettr-. CHICAGO.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

BIdg., Chicago. You will save TIME and

MONEY by doing so

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Black Finishing Varnish,

Sterling Black Air Drying Varnish,
Sterling Black Core Plate Varnish.

THE STERLING VARNISH CO.,
Pittsburg, Pa.. U.S. A.

THE STERLING VARNISH CO.,
25 Colmore Ron. Birmingham, England.

THE TURNER BRASS WORKS,
Gasoline Blow

!0 Kinzie St..
CHICAGO.

ALL KINDS.
ALL SIZES.

FOR ALL PURPOSES

Our Blow Torches
Are Unexcelled in

Heat Production.

^

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK, N. Y.

Pacific Coast Agency: 33 New Montgomery St., SAN FRANCISCO, CAL.
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IT GIVES THE LIFE-LIKE TALKING EFFECT
THE

ORIGINAL
REYNOLDS
FLASHER.

It automatically controls

the current of electric lamps.

A most interesting propo-

sition to Central Stations, Elec-

trical Supply Houses aud Elec-

tricians.

WRITE NOW.

REYNOLDS ELECTRIC

uip^i^s^sft

'soLiM'

THE ONLY ORIGINAL REY-

NOLDS FLASHER—is used and

endorsed by the largest and

most substantial concerns in

the world. Every claim is

substantiated by successful

results. WRITE NOW.

CO., 221 Fifth Ave., Chicago.

SAVES
From 40 to 60%
on Your Electric

LIGHT BILLS.

GENERAL INCANDESCENT ARC LIGHT CO.,
Factory and General Offices: 672-678 FIRST AVENUE, NEW YORK.

TflADC ^j MARK.

Manufacturers of HIGH-GRADE ELECTRICAL SUPPLIES.
WRITE FOR ATTRACTIVE BULLETINS.
Branch Offloea:

Chicago, Philadelphia. Boston, Cleveland. St. Loots, Milwaukee, Cincinnati, Denver, St. Paul.

G. I. INCANDESCENT LAMPS.

The CENTURY CLASS CO.,
BEL.LAIRE, OHIO.

MANUFACTURERS OF

Open and Enclosed Outer and Inner Arc Clobes and
Shades for all types of lamps. Crystal, Opal, Opalescent,
Alabaster.

The only house in America making a specialty ot electrical glassware.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Inc. Lamps.
Inc. El. Lt. Manipulator Co.

Anchors (Tel. A Tel.)
Matthews & Bro., W. N.

Annunciators.
Central Electric Co.
Edwards & Company.
Electric Appliance Co.
Heath Electric Company.
Ohio Electric Works.
"Western Electric Co.
Western Elec. Supply C6.

Are Lamps.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Helios-Upton Co.
Manhattan Gen'l Const. Co.

Western Electric Co.
Western Elec. Supply Co.

Westinghouse El. A Mfg. Go.

AntomobIlea.
Lowell Model Co.

letal andBabbitt
Solder.
Gr. Western Sm. and Refg.Co.

Batteries and Jan.
Central Electric Co.
Calumbus Batt. A Spec. Co.

Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.
Gordon Battery Co.
Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Battery Solution.
Spahr A Swingle.

Bella, Dniieri, Etc.
Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Bolt Dressing.
Learner Preserver Mfg. Corp-

Belting. „ „ „
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blowtn.
Sturtevant Co., B. F.

Bolltn.
Chicago House Wrecking Co.

Whitehead Company, W. W.

Beaks. Kleetrloal.
Electrician Publishing Co.

Ferris. Robert.

Brushes.
Cantral Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Sage A Bro., F. B.

Western Electric Company.

Oablsa (See Insulated Wires.)
Cablss, Bleetrie fSeelnsu-
iatedWi.-es^Copper, Sheet
and Bar.
American Elec. Works.
American Steel A Wire Co.
Central Electric Co.
General Electric Co.
Mliwjrt Electrical Mfg. Co.

•

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elect. Supply Co.

Western Electric Company.
Ourbeaa, Pelata and
Plates.
Ceotrai Electric Co.
Chicago Edison Co.
Electric Appliance Co.
National Carbon Co.
P,4lBlQ£«r, H'JEO
Western Elect. Supply Co.

Cast an*e.
Smith Co., B. Morgan.

Cbalma.
Jeffrey Mfg. Co.

dfl^vJt BreeJken.
Collar He* * Mff Co.
fVaatarn T. acarlc Company.

Coal and Ashe* Hnnri-
llriE Machinery.
Jeffrey Mff. Ce.

rails ul Majraete.
Varley Dnpler fTarnt*. Co.
Western KlactrtcCompany.

Compound.
Dearborn Drug AChem. Wks.
McLennan & Co.. K.

Condnlt and Condnlta.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectora and Termi-
nals.
American Elec. Fuse Co.

Construct Ion & Repairs.
Chicago Edison Co.
Parsell & Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.

"

Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghou.se Elec.A Mfg.Co.

Capper Wlrea.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
OkonlteCo.,The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
American School of Corresp.
Electrical Engineer Inst.

Int. Correspond. Schools.

Cross-Ann Brace*, Etc.

Anderson A Sons, W. H.

Cross-Anns, Plna and
Braskata.

Central Electric Co.
Tennessee Lumber Co.
WeBtern Elect. Supply Co.
Western Electric Company.

Cat-Oats and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westinghouse El. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg.Co,
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Else. Mfg. Co.
Lowell Model Co.

ri Electrical Mfg. Co.
Northern Elec. Mfg. Co.
Ohio Electric Work*.
Panteh A Weed.
Scburaman A Hayden.
Borarue Kl^ctrlc Co.

,
.:--

(
..

Rtnrtavant Co.. B. Y
-

Warren E.ec. Mfg. Co,
Westers Electric Co.

Western Elect. Supply Co.
Westinghouse EL A Mfg. Co.

Electric Heaiins Appl.
Amer. Electrical Heater Co.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric taigiii*.

Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Englneera.
Barron, A. M.
Cbaillet, Adolphe A.
Humphrey, Henry H.
Sargent & Lundy.
Wagner, Herbert A.

Electrical Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage A Bro., F. B.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Flatlnar Maeh'y
Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Enflnei, Gas.
Modern Gas Engine Co.
Palmer Bros.
Parsell A Weed.

Englnea. Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Exh'st Steam Apparat'e.
American District Steam Co.

Fan Oatftta.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
WeBtern Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Flra Extinguishers.
Monarch Fire Appliance Co.

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co., B. F.

Fnses and Fuse 'Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
Electric Appliance Co.
Westera Elect. Supply Co.
Western Electric Company.

Gears.
Besly A Co., Chas. H.

Geaaral Bleo. Supplies.
Blmell Company, The F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Genera] Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Weatera Eleartrlc Co.
Western Elect. Supply Co.

t.inn- Wool.
QlAAJ WOO] Mff. (',0,

Glee-ss and Bleetrleal
Oluiwtri.
1 en irj Gla . Co,
Edwards, W, s., Mfg. Co.
Phcanlx Olaaa Co.
Western Elect. Supply Co.

Graphite Specialties,
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Igniters.
Columbus Batt. A Spec. Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Institutes.
Pratt Institute.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkontteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Maarnat Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkonlteCo.,The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junotlea Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lamps, Iaeajadesecat.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Ce.

Inc. El. Lt. Manipulator Co.

Lamps, Incandescent —
Replacer* A Cleaners.
Inc. El. Lt. Manipulator Co.

Ltaratalnar Arreatera.
American Elec. Fuse Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

For Aipnat>etloe»l Index of

General Electric Co.
Weatlnghouae El. A Mfg. Co

laeaaea'a Ctlaubers.
Anderson A Bona, W. H.
Klalo A Bon, Matblaa.
Smith A Hemenway Co.

AavertiBemetatB

Magnet Wires.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.

Mies.
Munsell A Co., Eugene.

Mining Apparatus, Hlee.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Motors See Dynamos and
Motors.

Kippers and Flyers.
Klein A Son, Mathias.
Smith A Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneya.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly ACo.,ChaB. H.
Phosphor Bronze Sm.Co.,Ltd.

Bought andPlatinum
fold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles aad Ties.
Berthold A Jennings.
Coolidge Fuel A Supply Co.
Fowler, John H.
Huebel A Co., C. J.
Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Poli*h (Sletal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co.. S. Morgan.
Stilwell-Bierce Smlth-Vaile.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smlth-Vaile.

Rail Beads.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.and Refining Co.

Re-Wlndlng—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Scbureman A Hayden.

Rheaatats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. B.
Westlnehouse El. A Mfg. Co.

Second-Hand Maeh'y.
Chicago House Wrecking Co.
Gregory Electric Co,
Matthews A Bro., W. N.
Scbureman A Hayden.
Walsh's Sons A Oo.
Whitehead Company, W. W.

Shadea.
Pacific Electric Oo.

Speaklae; Tubea.
Central Electric Co.
Edwards A Company.
Electrte Appliance Co.
Western Electric Co.
Western Bloc. Supply Co.

Speed ladle*tors.
Bealy A Co., Chas. H.
Quel
Waaton Elactrloal Inst. Co.

IprluBB.
American Steal A wire Oo.

(See Page 3s

Barnes Co., The Wallace
Manroas, F. N.

Steel Boxea.
Bossert Elec Const. Co.

Horace Batteries.
Imerlcan Battery Co.
Columbus Batt. A Spec. Co.
Electric Storage Battery Cc
Gould Storage Battery Co.
Helios-Upton Co.

Tapes, Iaaulatlng.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonlte Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material mud Switch-
Boards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Blssell Company, The F.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co.
Chicago Telephone Sup. Co.
Ericsson Telephone Co.
Farr A Farr.
Kansas City Tel. Mfg. Co.
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Mason TeLep. Pay Station Co.
Metropolitan Tel.A Elec Co.
Missouri Electrical Mfg. Co.
Moon Mfg. Co., The.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
StrowgerAut. Tel. Exchange.
Telephone Co. of Amer., The.
Union Switchboard Co.
Western Electric Co.
Western Elec. Supply Co.
Yurgae Signalphone Mfg. Co.

Telephone Service.
Chicago Telephone Co.

Teela.
Anderson A Sons, W. H.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Torches.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company.
Ft. Wayne Elec Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electrjc Company.
Stanley Electric Mfg. Co.
Vindex Electric Company.
Wagner Electric Mfg. Co.
WeBtern Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Traaki, Eleotrlo Oar.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stilwell-Bierce Smlth-Vaile.

Varnishes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Fibre Co.

Wire, Bare.
American Steel A Wire Oo.
Besly A Co., Chas H.
Central Electric Co.
Electric Appliance Co.
Okonlte Co., The
Phillips Insulated Wire Co.
Roebling's Bona Co., J. A.
Standard Underground 0. Ce
Western Electric Co.
Weatern Electrical Bup. Co.

X-Ray Smtate.
Quean A Oo.
Willyonnjr, Kimor G.
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Only One
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MECHANICAL
ELECTRICAL
STATIONARY
LOCOMOTIVE
MARINE

Free Scholarships

ENGINEERING,
HEATINC, VENTILATION AND PLUMBING. MECHANICAL DRAWINC.

For the purpose of securing a few representative students in all parts of the country, the Trustees of the American School
of Correspondence have offered a limited number of Free Scholarships. This offer will beWITHDRAWN
September 30th, 1901. Applications of properly qualified applicants will be considered in the order received until that date.

This is the opportunity of a life time to get a technical education in your own home without interfering with your daily

work. The great industrial combinations have created a demand for men of education and capacity far beyond the supply.

Capitalists are looking everywhere for men competent to direct others and are willing to pay such men handsomely.

CAN YOU AFFORD TO PASS THE OPPORTUNITY BY?
Large handbook and descriptive pamphlets may be had free on application.

Tilt advantages offered by a school located in an educational
center like Boston are self-evident to every intelligent man.

AMERICAN SCHOOL OF CORRESPONDENCE,
(Chartered by the Commonwealth of Massachusetts)

BOSTON, MASS., U. S. A.
Mention Western Electrician.

A FEW OF BRUNT'S
High-Grade Porcelain Cleats.

(REDUCED TO HALF SIZE.)

INSIST ON HAVINC BRUNT'S" CLEATS, TUBES
AND INSULATORS. YOU REQUIRE THEM

IN DOING FIRST-CLASS WORK.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

Constant Current Series

Long BurningArcLamps

Differentially Controlled.

Direct Carbon Feed.

Easily Adapted for Differ*

ent Currents and

Voltages.

No Springs.

Write for Bulletin 7000.

WESTERN ELECTRIC COMPANY
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANY,
St. Paul. Minn.

STANDARD ELECTRIC COMPANY.
Cincinnati. Ohio.

CALIFORNIA ELECTRICAL "Ok'KS.
San FrandacOi C.I.

MLBOURNE A CLARK COMPANY,
Seattle. Wash.
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HCRE tr /£-CV£Ay OTHER >V££/<~
And /rs l/rrjL£ jsrd/sy—

/in the: rj/vz po'A/TS

m

ITS

STORY
f Our Potential aad Cur .

rent Indicators are de-L
IstRned for Bmall plants!
Iwhere price lean object.!

No feature essential to I

\a perfect instrument la/
\lacfcing; it is small.,-

\ plain, accurate andi
V durable and thei^

price is very
low.

Crlmshaw. Raven White Core. Raven Black Core.
ALL OUR WIRES pass Inspection and carry the above TRADE-MARKS on °ur lags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlondt St., New York.
BRANCHES:-; ^SSfSS, t*.

BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co,
Suite 510 Marquette Building,

CHICAGO. ILL

ONE
DOLLAR
EACH.

wwww— ' w»
im»ww»y>»^

BREWSTER UNIVERSAL

SIGN RECEPTACLES.
A SYSTE* Or WHITS
From »hioh out; tie quic

M

y formed, wired arid Installed

anyt&iag^irjt tnefinapeof , K

THOBOOGHtA* WB4«Ht8EP«OOe , , .

EtK01"8IC St«SSO%J}WKOTWCUt,
BSCOKATIONS OF AS? STTI.E.

T«B CONSBCTtNO UN*.

Clampa the Receptacle* In perfect!)' rigid yet readily

adjunta ble formation of any desl red deign.

8lmpJet Praotloal! Inexpensive!

JfrfUpensante to Tljeatett or Jteretonts desiring to keep
abreast at the time* by

ELECTRICAL ADVERTISING.

For Sale Sy

ELECTRICAL
8UPPT.Y
DEALERS and
CENTRAL
8TATION8or
ILLUMINATINC
COMPANIE8
GENERALLY.

PATENTED oto «. iw«
ak. t mt

8OLE MANUFACTURERS,

THE ELECTRIC MOTOR fc EQUIPMENT CO.,

(sistr. »r,d Stwrlattj litjiftrtmftnt.)

1 8- IB Beav«r Street, NEWARK, N. J.

TRADE MARK

RINGER MAGNETS.SWITCHBOARD

MAGNETS AND SOLENOIDS

of all kinds, anysize and resistance.

INDUCTION COILS.
Ufade any length, size and resistance with either Ordin-

ary or llnplex \\ ind in«-.

WRITE FOR PRICES AND CIRCULARS.

VARLEY DUPLEX MAGNET GO.,
Fisher Building, CHICAGO. PHILLIPSDALE, R. I.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

COMPOUND MUST
SUIT IT.Your Boiler Water Must be Analyzed rS",S

You must deal with a Company who can sell you the concentrated solid extracts to be
reduced by you as wanted. This savds freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 R1ALT0 BUILDING, CHICAGO, ILL.

\VM. M. BDGAR, President. TELEPHONE, HARRISON !3B8and 1373.

'*

THE GENERAL ELECTRIC COMPANY'S

Direct=Driven

Continuous=Current

Lighting

Generators.

WRITE FOR BULLETIN NO. 4216.

100-KILOWATT QENERATOR.

General Office,

SCHENECTADY, N. Y.

Sales Offices in all Large Cities.

jr af je »r j? jf »f a? a? *? i? af jf *" af a? as* jf s? ss* a*" j?»? a? as* a? a<* a? as* as* jf as* as* »s* »s* »s* as* as* as* as* as* as* as* as* as* as* as*as* as
,
as*as"as*»s*as*as*as*as*as*as*as"as*as*as*j<"as"as'»s*j<"j<

,
j<"irir

Alternating or Direct Current

Generators »»d Motors.
Factory and Shop Equipments, Mining, Railway and
Lighting Work.

Power Plants for Long Distance Transmission.

Stanley Electric flfg. Co.,

Pittsfield, flass.

Catalogues and Circulars on request. Correspondence solicited from manufac-

turers, machine tool makers, mine operators, railways, etc.

TRANSFORMERS, INSTRUMENTS, SWITCHBOARDS.

Northern Electrical r\fg. Co.,

fladison, Wis.
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57 VARIETIES
OR NEARLY THAT MANY ARC LAMPS

ON THE MARKET.

Many are to-day being "scrapped" to be replaced
by ADAMS-BACNALL'S. It's a straw, butdid you
ever see an A.-B. lamp in a second-hand store?

START RIGHT AND SAVE TROUBLE.
TRY OUR 3 = AMPERE LAMP TO MEET CAS

AND GASOLINE COMPETITION.
ALL CIRCUITS.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES, CHICAGO.

NEW VACUUM REGULATOR
for use in

X-RAY WORK
with the GE Tube

Eliminates all liability to puncture,
Enables one tube to do the work of three,

Gives a glow as steady as an incandescent lamp.

Miniature Lncandescenf Lamps and Sockets.

Dewar Bulbsfor Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.

,

General Electric Company,

Harrison, N.
J.

MICA WASHERS
PRICES RIGHT

EUGENE MUNSELL & CO.,
218 Water St., New York. 117 Lake St., Chicago.

ENGINEERING.HIRBERT A. WACNER.
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,
nvra slog

VOLT=AMMETERS,
POCKET SIZE.

jd For Testing Batteries and Battery
^'.s^lj Circuits, Locating Faults, Grounds,

ietc.
RELIABLE. ACCURATE.
Send for Circular.

L. M. PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y-

For Porcelain or Clay In-
sulating Specialties, such as
Bushings, Knobs or Cleats,
Address,

THE AKRON SMOKING PIPE CO.,
MOCADORE, OHIO-

YOXJ P<JE>E>r> IT!
Gale's Commutator
Compound.
The Only Article That Wilt Prevent Sparking.

Will keep the Commutator In good condition an* prevent cutting. Absolutely will not gum the brushes.

ffOe. per stick. 85.00 per dozen Send 50c. fop trial stick.

FOR SALE BY ALL SUPPLY HOUSES OR

Ky.i CUIHII 9 AA Sole Manufacturers,
RIGLLnllAn ft UUit 900,100 Washington Street, . CHICJiOO.

MODERN
AMERICAN ELECTRICAL HEATER CO.

Manufacturers Electric Heating Appliances,

Write lor catalog™. 193-197 River St. DETROIT MICH

AMERICAN"ST
ARE THE BEST. Send lor descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
;tro icb9. 171 S. Clinton St., Chicago, III,

ION!

:uroi
Engineers of standing and acquaintance in

Europe wish to arrange for handling several
good Inventions abroad. We want such as are
adapted for the organization of companies, etc.
Liberal propositions made.
ZERBE CO., Engineers, 11 Broadway, New York.

WE BUY OLD BELTS
OR SCRAPS, ANY SIZB OR

CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER JV1FQ.CORP.
27 W. MONROE ST., CHICAGO-

%i

McRoyClav Works.
Brazil. Ind

302 BroH.lway. New York
lfW) Monad 1.00k Blk.. Chicago,

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

THE GORDON PRIMARY CELL.

The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Gordon Battery Co.,
13 and 15 Lalght Street, New York.

xsswrecesxeccA^owcesD©^^

MANHATTAN SERIES

A. C. Enclosed

Arc Lamp System.

ENCLOSED ARC LAMPS FOR ALL CIRCUITS.

MANHATTAN GENERAL CONSTRUCTION COMPANY,

NEWARK, IV. J.

SALKS OFFICE: 120 BROADWAY, NEW YORK.
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rn*NK N. PHIILPIB, PrntniocHT.

C H. WACEN8CIL, TflCA«UMl

CUgcnc r. pHiLLipa.
OCNCMAL MftNAOtl

C. ROWLAND PHILLIP*. VlCC-P*K«.

. ft. Pt ilK'.T^., J 1. , StC.

AMERICAN ELECTRICAL WORKS,
11 1 . I'HOVIKF.XCK. R. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yobk Stoke, W. ,T. Wulson. 26 C'orllnntlt St.

Cuicaoo Store, P. K. Donohoe, 82 Lake St.

Montreal Iiranch, Kugene F. I'hllUps* Electrical Works.

MAIN OFFICES AND FACTORIES. PHILLIPSDALE, R. I.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market.

Wrlie for Prices.

Manufactured r-y

THE HEATH ELECTRIC CO.,

DETROIT. MICH.

A. M. BARRON,
Investigations and Reports tor Financial Insti-

tutions and Municipalities on Waterworks.

Electric Light, Gas, Street Railway and Telephone

Plants,

ROOM 220 FIRST NATIONAL BANK BUILDING,

DEARBORN AND MONROE STS.

Telephone, Central 128. CHICACO, ILL.

"MANROSS" ®
HAIR SPRINGS

FOR ELECTRIC
I\DlCATI\f. AND RECORDINC
GAUGES STEAM GAUGES, ETC.

Largest Manufacturers of ~

Hair Springs in the United States, f
Non-Magnetic Hair Springs of Phos-
phor Bronze and other non-magnetic
metals. Hair springs of any de-
scription manufactured to order. "-

F. N. MANROSS, Forestville, Conn. 1

Eureka Depolarizing

Solution for battery cells.

WRITE US ABOUT IT.

8PAHR & SWINGLE,

Six Years with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Causes. Patent Soliciting.

Distribution of light from COLO-
RADO LAMPS very even in horizontal
plane: USE FUL LIGHT i hroueh Upend
of bulb 8U peT cent to 100 per cent
greater than from single loop an-
chored filaments. Make your own
tests upon this point.

Prices and catalogue upon appli-
cation.

THE COLORADO LAMP CO..
DENVER.

CHICAGO FUSE WIRE & MFG. CO.

Fase Wir*. Fnup Links,
Telephone Fn«e«,
Fane Blocks.

Exhibit, Sec. "S," Electricity Bldg., Buffalo.

CHICAGO FUSE WIRE &, MFC. CO.,

MILLERSBURC, OHIO.

SEVEN UNITS OF

VICTOR TURBINES,
Similar lo engraving herewith—each nnll corulftlng of thre*

pairs of M-lnch wheels wltb our patent draw rod arrangerrierr

for operating the gates, and each unit arranged for direct con-

nection to electric generator, hare recently been Installed for

THE 8T. LAWRENCE POWER CO., Massena, N. Y.

OUR NEW CATALOGUE DESCRIBES THIS STYLE AND MANY OTHERS. WTBALSO
MANUFACTURK

STEAM ANO POWER PUMPiNC MACHINERY,

INCLUOING

Single Pumps, Duplex Pumps, Triple Expansion and Compound
Pumping Engines, Jet and Surface Condensers, Air

Compressors, Oil Mill Machinery and
Filter Presses.

IF INTERESTED, ADDRESS

The Stilwell-Bierce & Smith-Yaile Co.,

257 LEHMAN STREET, DAYTON, OHIO, U. S. A.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

FINE MAGNET
ANNUNCIATOR

JUMPER NAZI
ALSO

SWITCHBOARD
CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products in stock.

IMPROVED

WARREN
H\ ALTERNATOR
1 "1 SANDUSKY

- OHIO2,000 LIGHTS

NATIONAL CODE STANDARD

'0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET, R. I.

POLYPHASE ELECTRIC CURRENTS
AXI>

ALTERNATE-CURRENT MOTORS
By SYLVANUS P. THOMPSON. O.Sc. B.A.. F.R.S.

Second and Enlarged Edition, with Twenty-lour Colored lllnstratioas and Eight Folding Plates.

I.

II.

III.

IV.
V.

('"iiiriii, of Chapter*.
XIV phase

w III

MX
\X

Alternating Currents in General.
Polyphase currents.
Combination of Polyphase Circuits and
and Economy of Copper,

Polj phase Generator*.
Examples of Polyphase Generators.

VI. Structureof Polyphase Motors.
\ ii-\ in. GraphicTheory of Polyphase Motors.

IX. Analytical Theon of l'olj pli.i

x. Kxampies of Modern roi> phasi
XI. Hints on Design.
XII. Mechanical Performance of Polyphase

Motors,
xni. Single-Phase Motors.

Ltwt ofPlntoN -I Two-pbast Gei
ill. Two phase Motor of Six Horso-Powci IV. Three-pi M power.
V. Three-phase Motor of Twcntj Horse-powet VI. Core Disks of Three-phase Motor. VII. Two-
phase Motor of One Thousand Horse-power. VIII. Locomotlv* rrau Railway.

50H I'm-.*. 35H 1 I In- . Nvo. Cleth. 95 OO.
The above or any other electrical book sent on receipt of pi

ELECTRICIAN PUBLISHING CO., 510 Marquette Bide., Chicago, III.

Polyphase Transformers and
Transform*

\ v Measurement of Polj
XVI. Polyphase Equipment of Factories.
XVII. Distill Polyphase Currents

from Central sta:

Polypba&e I

Magnetic Fields.
t-.iiiv Deri :he Polyphase

Motor.

Lmxntx—I. Alternate Current Caleula-
the Symbolic Method. II. Schedule of

Polyphase Patents. Index.
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WANTED.
Position as manager, or assistant, of electric

light plant. Have had nine years' practical ex-
perience. Al references. Am at present em-
ployed. Address "A. H.," care Western Elec-

trician, 510 Marquette Building, Chicago.

WANTED.
A 14x42 or 16x36 Corliss Engine

in good condition.

LOCK BOX 31 I,
million I he. 111.

WANTED-FOR GASH.
500,000 burned out incandescent

lamps. T. H. bases preferred; Edison
and Sawyer-Man taken. 4, 6, 8, 10,

16 and 32 c. p. Write for prices.

HD UJLVCC f»n 7 Franklin Puildlng,

. D. HAItO bU., WARREN, OHIO.

TJ. S. ENGINEER OFFICE. 735 N. Capitol
St., Washington, D. C. Aug. 9, 1901. Sealed
proposals will be received here until noon. Sep-
tember 9, 1901, and then publicly opened, for
furnishing Distributing Centers for electric

lightins and power circuits for New Building
for Government Printing Office. Information
furnished on application. JOHN STEPHEN
SEWELL, Capt. Engrs.

TJ. S. ENGINEER OFFICE. 735 N. Capitol St ,

Washington. D. C, August 24, 1901. Sealed
proposals will be received here until noon. Sep-
tember 23. 1901, and then publicly opened, for
furnishing Electrically Driven Pumps. Cold
Drinking Water Plant, Fire Hose and Racks,
and Pipe Covering for new building for Gov-
ernment Printing Office. Information furnished
on application. 'JOHN STEPHEN SEWELL,
Capt. Engrs.

FOR SALE CHEAP.
Equity in electric light plant and water works

in enterprising town of 2.500. Excellent
chance for a voung man to invest small amount
and take charge; loDg term city contracts for
water and light. Plant now paying expense of
operating, repairs, interest and retiring bonds
vearlv. Can be largely increased by investing
a little money, personallv managed and opera-
ted. Address or call ou A. M. BARRON, 164
Dearborn St.. Chicago, 111.

FOR SALE.
Motor storage batteries and hard rubber cells

for electric vehicles, launches, etc. First
class condition and cdeap. Write for bargain
list.

AUTOMOBILE SUPPLY AND EXCHANGE.
65 Woodbine St., HARTFORD. CONN.

FOR SALE.
Second-hand insulated weatherproof copper

wire. No 6, 14 cents per pound; No. 10, 15
cents per pound.

G. MATHES SONS COMPANY,
s-r. louis, mo.

FOR SALrE.
"Generator and Alternators.*'

100 k. w. 550 volts Multipolar, slow speed,
self-oiling, in thorough good condition, $695;
al-o some motors, trucks, controllers.
Two 65 k. w. Westingbouse alternators at

S3SG each.
One 600 light Westingbouse alternator, $285.

AMEJUCAN ELECTRIC SUPPLY & MFG. CO.,
-TTham.- Stre-t. New York City.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

bay or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St.. Chicago.

GREGORY:
ELECTRIC cof

1 -54-62 5.CLINT0N 3T. CHICAGO

F"OF3 SAI_C
On« ?/ -V. w- General Kli tiator.

Two 12 --. "

•

Two f/,-'<. w.
- -k.w.

•x. " ••

One 120-k. «r.
'

I
"

w. " "]3r; •

Monthly B.r z aln3n--t
All

sppara'.ui lull; guaranteed.

To Whom It May Concern :—Notice
is hereby given that sealed bids inclosed
in an envelope directed to the city clerk
of the city of Sheboygan, Wisconsin,
will be received up to and including
October I, 1901, by the common council
of said city for a telephone franchise
under and pursuant to the terms and
conditions fixed by the resolution of the
common council of said citv of She-
boygan, Wisconsin, adopted on August
5, A. D. 1900, containing specifications
and regulations and on file in the office

of the city clerk of said city and here re-

ferred to and part hereof. Said pro-
posals shall state separately

:

First—What percentage of the gross re-

ceipts from the business carried on un-
der said franchise the bidder will pay
annually into the treasury of said city

in consideration of receiving said fran-
chise herein specified in said resolu-
tion described.

Second, and separately—What sum of
money will be paid annually into the
treasury of said city of Sheboygan in

lieu of said percentage of the gross re-

ceipts in consideration of the receiving
of such franchise.

A certified check of one hundred and
fifty dollars ($150) shall accompany
eaoh bid pursuant to Section 940g of the
Revised Statutes of Wisconsin and shall

be payable to the city of Sheboygan and
subject to the conditions of said Sec-
tion 940g; and this notice is published
and said resolutions and specifications

adopted under and pursuant to Sections
940c to 940J, inclusive, of the Revised
Statutes of Wisconsin.
AH bids delivered to the city clerk

on or before October 1, A. D. 1901, will

be opened by the common council of
said city on October 14, A. D. 1901.

Common Council of the City of She-
boygan,

By Fred A. Dennett, Mayor.
Attest : John F. Armstrong, Clerk.
Dated August 10, 1901.

Sealed bids in duplicate will be re-

ceived by the Board of Puhlic Works,
at the office of the undersigned Clerk,
and at the office of PIERCE. RICHARD-
SON & NEILER, electrical engineers,
315 Dearborn Street, Chicago, III., until

four o'clock P. M. on Thursday, the 19th
of September 1901, for the construction
of an electric lighting plant, and the
furnishing of all material and machinery
necessary therefor. Bids must strictly

conform to the plans and specifications

prepared by said engineers, copies of
which can be procured on application to

their office, 315 Dearborn Street, Chi-
cago, 111. Bids forwarded to the under-
signed clerk's office, must be accomp-
anied by a certified check in the sum of
Five Hundred ($500) Dollars made pay-
able to the City Treasurer as a guarantee
that the contract will be entered into in

case the same is awarded. The success-
ful bidder will be rpquired to furnish a
bond in the sum of 50$ of the amount of
the awarded contract, in addition to the
bond running to the People, as required
by the laws of Michigan. The right to

reject any and all bids is reserved.

WILLIAM R. BOLICHO.
Clerk of Board, Norway, Michigan.

FOR SALE.
Lot 110-volt new fan motors at bargain prices.

Old material purchased. WALSH'S SONS 4
CO., 280 Washington St., Newark, N. J.

FOR SALE.
One—100 Horse power direct current belted

type 500 volt Moderate Speed Motor.
One—40 Horse power direct current belted

type 500 volt Moderate Speed Motor.
Manufactured by the Westinghouse Electric

.v. M ft,'. Co. These machines were used less than
ten months to operate a flouring Mill; are in first

class condition and ready for Immediate de-
livery. For further particulars, address,

The Lee-Warren Milling Co., Sallna, Kansas.

FERRIS' BOOK
on METERS.

IS SO SIMPLE THAT ONE WONDERS
AT THE COURAGE OI" THE AUTHOR

IT TELLS JUST WHAT SOME
PEOPLE THINKTHEY KNOW.

Written expressly for the mi " wbo bundle
the pUcra.

prepaid on receipt 01 $1.00. Addre

ROBERT FERRIS, Mgr.
Ediion Illuminating Co,, Monmouth, 111.

iLLtUDLYSISPRODFCONDUI
(ASPHALT AND PAPER.)

Cables enclosed in them proof against Electrolysis. 100% better
service over wires enclosed in them. Makes the best subway. Con-
struction simple and inexpensive. Everlasting. Water, gas and
frost proof. Joints water tight. 7 foot lengths. 3 inches internal
diameter. Weight, 2 lbs. to foot. We build complete subways.

Special Sizes from 1 % inches to 8 inches made in quantities.

ELECTROLYSIS PROOF CONDUIT MFG CO. 1116 MANHATTAN BLDG., CHICAGO.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance

Electrician Publishing Co.,

tuito BIO Marounttt- Bids., - CHICAGO

Pratt Institute
BROOKLYN, N. Y.

TWO YEAR COURSES IN

APPLIED ELECTRICITY
AND IN

STEAM & MACHINE DESIGN
Write for Catalogue and Particulars.

fi M'CORMICK TURBINE.
wmm On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

fli ves a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem-
plating tbe improvement of powers, will find it to their interest to confej
with us, as we are willing to guarantee results where others have falled.no
matter what make of turbine has been In use. STATE REQUIREMENTS
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

i
<>ur students nnrceed because tbevnse
I. C. S. textbooks.

..ULI..I.II.W.II.I.1
A course in Steam Engineering enabling atn-
dents to pass examinations and secure better
imsitiima, mi'ludes npcnitiun of dynamos and
motors. Tins is what a student says:

SALARY DOUBLED
After having been a student in the Inter-

national CorrespondeneeSehoblB Eorsometime,
I believe it in y duty to write ttfewwordB set-

ting forth some of the
benefits I have derived
from my Course. When
1 enrolled in the Station-
ary Engineers' Course, I
was employed as fireman
ina Bmall electric street-
railway power station.
Bince enrolling, I have se-
cured a first-class unlim-
ited engineers' license,
have been advanced to
the position of chief en-
gineer in charge of a 6,000
H. P. electric railway
power station, and have
had my salary more than
doubled.

F. H. Kimball,
Boston Terminal Co. Power House,

Boston, Mass.
We teach by mail. Mechanical, Steam, Electri-

cal, Civil and >hiiing Engineering; Shop and
Foundry practice; Mechanical 1 'rawing ; Archi-
tecture; I'liiiiihing: .Sheet Metal Work; Tele-
phony; Telegraphy; Chemistry; Ornamental
Hcsik'li; l.ellrrinix; Cook-keeping ; Stenography

;

Teaching; English Branches; Locomotive Run-
ning

;
Klectroihi-rapcnties; (iennaii ; Spa nisi 1

;

French. When writing state subject in which
interested.

taught by mail.
II nl. tii nil- ph.! Correspondence *.,.

| |„,
;

Box »ona, st„,
, i»Q, ^

j;

The Standard Open Circuit Batteries
of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
Ill lo 117 East 131st St., N. Y.

5TER . MOLDS OLD TH
te. Established ig years. Sold by agents and dealers

MAKES NEW. DOES NOT

U.S. METAL POLISH
JOunce: box IQ cents

Samples sent
Geo.W. Hoffman

POLISHES ALL METALS. on St. Indianapolis. Ind.

1-ten-ted lephony.
A review of patents pertaining to Telephones and Telephonic Apparatus by the

American Electrical Engineering Association.
COJITKSTN : Introductory.—Percentage of Patents Sustained.—Supreme Court Decisions.

— Horllner Case.—induction Coll.— Drawbaui-li cases. Ilunulniis Transmitter.—Subscribers Calls,

-Switchboards.—Law System. Mann System. Multiple Hoard.-Kxpress System.-HaveTot-Hess
System Comparative) Advantages, Multiple and Divided Hoard Systems.—Carnoy Huts Hoard.—
Brief Mention. -Automatic switchboards.- Conclusions.- Index.

ILLUSTRATIONS!
Patent of A. G. Bell. No. 174,465. Patent of Emllo Berliner, No. 233,969. Tatent. of

Emllo Berliner, No. 463,660. Patents of Bmllo Berliner In Parallel Columns. Patent or
<. A. Chc-ver. No. Sos.-IKI. I'iiI, tii of II. II. F.I. lied, No. 303.714. Patent of rhos. A.

Watson. No. r,G,2M. Pal, -ui of L. P.. Firman, No. 283,334. Patent of M. G. Kelloiii,,

No. 247.109. Patent of 0. K. SiT'lluier. No. .rai.or.S. Pal, Til of c. K. Sorlbner, No. 300,144.

Trunklng Principle. Patcnl of Shaw & Cbilds, No. 810,866. Mann System. Patent of

I,. B. Firman, No. 2r.3.f,7ii. w, m, in Union Pin Switch. Express System. Patent of

Sabln S Bnmpl No. 613,634. Subscriber's Automatic Slitnul. Baverot-Hess System.

Patcnl or m. j, Carney, No. 268,886. Apostoloff System.
iimi.i ...ui.T v Bound In Cloth. Sent Prepaid on Receipt of Price, $1.50.

Electrician Pultlinhing Co., 5IO Marquette B1«Ir., Chicago.
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MACHINERY

AND SUPPLY BARGAINS.
WE ARE EASILY THE REPRESENTATIVE MACHINERY

HOUSE OF AMERICA.

OUR STOCK IS THE MOST EXTENSIVE TO BE FOUND ANYWHERE.

All rebuilt motive power that leaves our establishment is in abso-

lutely perfect condition. Our extensive repair shops are replete with
every modern facility for correctly turning out second-hand machinery
as good as new for further use.

THE FOLLOWING ITEMS ARE OFFERED SUBJECT

TO PRIOR SALE

ELECTRICAL
038 50-llgtat 2000 C. P. Westinghouse arc <ly-

minio.
039 45-lljilit Schuyler arc dynamo.
040 30-lijdit Schuyler lire dynamo.
041 Two 50 K. W. compound-wound West-

Inehouse alternators.
042 50 K. W. single-phase Westlnghouse al-

ternator.
in:: 2ii-lkht I '.rush an- ma.lihi,.,

044 25 11. P. 500-rolt railroad motor.
045 60 K. W. Ft. Wayne alternator.

Also In stock all kinds of weather-proof
and rubber-covered wire, telephone sup-
plies, telephones, ran motors, annunciator's
arc globes and electrical supplies in general.

ill K COMPLETE LIST OX APPLICA-
TION.

BOILERS— Continued.

66x12 vertical firebox.
66x16 tubular.
66x18 tubular.
48x10 vertical firebox.
4SxlO vertical firebox.
60x16, no dome, tubular.
66x14 tubular.
Marion firebox, 15-horsepower.
4 72x2i) tubulars, no dome.
100-horsepower, internally tired.

15-horsepower, water lube, marine holler
20-horsepower. water tube, marine boiler
80-horsepower, locomotive firebox boiler.
100-horsepower. locomotive firebox boiler.
50 vertical, from 2 to 20 horsepower.
20 locomotive firebox boilers, frotfl 10 to
40 horsepower.

No.
104
109
111
112
114
115
116
117

US
119
120
121
122
123
mil

002
143

003
150
151
152

153
154
155
156
157
lie

ENGINES.
PUMPS.

"Tift."
"Tift."

170
171

\71

173
190
192
206

210
212
213
214
216
217
219
047
062
060
075
076

0297
05S
0313
n:ni
n:;is

>•::>

0192
iHtc:

2 16s24 slide valves.
2 8x12 side cranks.
SxlH ri^ht-hand side crank.
8x16 left-band side crank.
10x14 link motion, right-band.
Vertical incased, 4xluxl4.
Cross compound, 3x16.
5%Xl2 riKUt-haud, side crank.
9x14 left-hand, box bed.
8^x12, center crank.
9x10 side crank.
8x12 center crank, box bed.
t%x!2 left-hand, side crank.
5x10 right-hand, side crank.
6xSxl2 center crank, reversible
7x9x12 center crank, reversible
Davy safety engine and boiler com
pound, 8x8.

12x20x12 Westinsnouse.
5x7 Erie City center crank.
6xS Erie City center crank.
5x7 center crank.
6xS center crank.
7x10 side crank.
12x24 center crank, heavy bed.
7x12 left-hand, slide valve.
9x12 left-hand, slide valve.
13x16 left-hand, slide valve. extra
heavy bed.

Armlngton & Sims cross compound
13%xH)%xl5.

12-horsepower Kind tall automatic.
5-borsepower low pressure.
3-slide Triumph nickel-plated 20-horse-
power.

13V4x34.
15-horsepower Kimball automatic.
New V«»rk safety, 11x12.
14x24 !»»X bed, slide valve, side eiatiU,

right-hand.
SnclS right-band, side crank.
12x24 ri^'ht-hand, side crank.
11x10 Westlnghouse.
11x24 left-hand, slide valve.
12x24 slide valve, right-hand.
8x7 "Westlnghouse "Junior."
12x16 box bed. right-hand.
15x16 ball automatic, center crank.
11x20x14 McEwcn, tandem compound.
22x60 Corliss.
11x20x2)1 Iti.e automatic.
13x3-1 Putnam Corliss.
20x20 I'oppet valve.
18x26 NIcol-Burr.
SxlO Tavlor-Beck automatic.

-

500 H. T. Williams automatic.
18x32 Nordburg.
14xlS Erie City side crank.
13x34 Pltchburg Corliss.
25 brand new Climax a
25 II. P.

New York safety. 14x12.
12x12 Armln-loti .v Sims.

No. 011 "Worthington compound duplex, 10x16
bv WixlO.

No. 012 Worthington compound duplex. lSxli
by 8^x10.

No. 065 7 deep well pumps.
100 pumps, single, duplex and triplex, belt-

driven and centrifugal.
Write for our list of pumps, it's a very

complete one.

AIR COMPRESSORS.
064 25 assorted size air compressors.

OUR COMPLETE LIST ON APPL1CA-
Tll IN.

HEATERS.

fn

BOILERS.
No.
666 54x8 icrtleal llel.ie water tube holler.
664 48x12 tubular, no dome.
169 1 54x15. i". dome.
"<ii 175-horsepower Heine water tube.
imt'i 120 boisepewer Sterling water tube.
006 Water boiler, no dome, 54x14 tubular.
675 48x12 tubular, no dome.
676 60x12 vertical tbeb.,\.

No.
014 Baragwanath 76-borsepower, brass tubes
015 Smith-Vaile No. 1.

607 16-in. diam.. 10 ft. high.
60S Excelsior, 20-In. diam., 7 ft. high.
609 Pressure heater, IS in. by 10 ft.

610 Pressure heater. 14 in. by 30 in. high.
613 Pressure heater, 20x3.
615 Pressure heater. 12 in. diam.. 4*£ ft.

high.
621 Excelsior heater, 4S in. high by IS In.

diam.
522 24x12, brass tubes. 400-horsepower.
561 18x4^.
562 Baragwanath 4 in. diam., 4% ft.

564 National, copper Hues, 300-horsepowev.
568 15x4%.
695 Excelsior heater. 21x4>^ ft.

571 Baragwanath, 75-horsepower.
575 16-in. din pi*. 6 ft. high, automatic regu-

lator.
577 Still-Blerce Smith-Vaile 4S-iu. by 9 ft.

MISCELLANEOUS.
No.
165 1 8-inch shaft.
028 20 ft. of 5 3-16-inch.
029 SO ft. of 4 1-10-inch.
030 2000 ft, of m-lneh wire cable.
031 500 ft. of 2id-lnch cable.
037 300 gate, globe and angle valves, from

10 to 24 inches, screwed and Banged.
Write us.

2 mechanical firing fronts for 75-horsepower
Heine boilers.

063 16 Ingcrsoll-Sargent rock drills.

500,000 feet of standard black wrought-iron
pipe, from *« to 12 in. diam.

SECOND-HAND LEATHER

BELTING—Double Thick.
200 ft. 16-Inch.
ion ft. IS huh.
200 rt. Ift-lllCll.

100 ii 20 Inch.
inn rt. 22-lncli.
inn ft. 24-inch.
urn ft. 28-Inch.

an., in stock all klinls of New Leather
Belting, link Talincil. short Lap, single I

double, In all widths.
We handle every cot I \ . , 1 . 1 * - kind nf a

bell ami guarantee to save you money on
anything In the line.

OUR CATALOGUE, So. 156, contains an itemized and complete list of our

stock on hand. It is such a book as every up-to-date merchant and mechanic
should have in his possession. It is free for the asking.

Fivo Long Distance Telephones in our Office, all "Yards 827."

Telegraphic Information by •Western Union" or "Postal" Code.

CHICAGO HOUSE WRECKING CO.,
W. 35th and Iron Streets, CHICA60.

GUY IVIEANCHOR
OUY TO
LEPHONE,

STAY GUYED
TCLEORAPH A

ET RAILWAY

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.

\A/. N. MATTHEWS & BRO.
SOLE DISTRIBUTORS,

eOS CAHLETON B 1_ O O . ST. LOUIS

^KToirtlx Having!

STEVENS

MECHANICAL CATECHISM
PRACTICAL KNOWLEDGE

FOB
Stationary and "larlne Engineer*. Firemen. Electrician.*, notonnen. Ice

Machine Men and Mechanics In General.

New and Original Alt Modem Machinery fully described and explained. Technical
Points made Clear by Word and 1 'rawing. Qutitlons and Answers

for t lvil Service Examinations, etc.

SUBJECTS TREATED:
WATER, STEAM, COMBUSTION". SMOKE PREVENTION". BOILERS. BOILER
CONSTRUCTION. TESTING AND MANAGEMENT, SAFETY VALVES. IN-
JECTORS. PUMPS AND GOVERNORS. STEAM GAUGES, LUBRICATORS.
ENGINES. COMMON SLIDE VALVE. TANDEM COMPOUND. CROSS COM-
POUND. RECEIVER ENGINES. HOT AIR AND COMPRESSED AIR EN-
GINES. TRACTION ENGINES. ELECTRIC ENGINES. AUTOMATIC AND
CORLISS ENGINES. CONDENSERS. JET AND SURFACE. ECCENTRIC,
BALANCED SLIDE VALVE. LINK MOTION. HORSE POWERS IN DETAIL.
INDICATOR, REFRIGERATION. ABSORPTION AND SION METH-
ODS. BRINE AND DIRECT EXPANSION SYSTEMS, TUMPS. VALVES.
TESTS. TABLES. AMMONIA. AMMONIA FITTINGS. LIQUID AIR. MACHINE
SHOP PRACTICE. STANDARD NUMBERS AND RULES, PULLEY SPEED
CALCULATION". SQUARE ROOT. LEVERAGE, ELECTRICITY. DYNAMOS.
ACCUMULATOR. RHEOSTAT. TRANSFORMER, VARIETIES OF DYNAMOS.
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM. MANAGE-
MENT AND OARH OF ELECTRIC PLANT. REPAIRS, ELECTRICAL ME\S-
URKMENTS. MOTORS. STATIONARY. TROLLEY AND THIRD RAIL SYS
TEMS. CONTROLLER. ELECTRIC LOCOMOTIVE. ELECTRIC HEATING
AND COOKING. HOUSE WIRING. DIFFERENTIAL GEAR. FRICTION-
CLUTCH. COMPOUND CYLINDERS. REVERSING GEAR. THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.

336 Pages. 240 Illustrations

RICE, ^I.OO. Sent an> where prepaid on receipt of price.

Electrician Publishing Company,
510 Marquette Bldg., Chicago.
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Sterling Electric Co,

MANUFACTURERS OF

Complete Exchange Equipment

CONSISTING OF

SWITCHBOARDS

GABLE TERMINALS

TELEPHONES

PROTECTIVE DEVICES

LINE FOSES

RENEWABLE FUSES

FOR EXCHANGES OF ALL DESCRIPTION
AND SIZES.

FACTORY AND OFFICES: LAFAYETTE, INDIANA.

Branch: I 260 Monadnock, CHICAGO, ILL.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with

Pennies or Washers on a string.

Have you investigated Measured Service?

All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St.. CLEVELAND. 0.

In Emergencies
nothing equals a

Telephone
for promptness in summoning friends, doctor,

police, fire department. They are all within

bearing. Costs but

(I

5 Cents a Day a
u

n

P

(

BUSINESS OR RESIDENCE.

CHICAGO TELEPHONE CO., &JE*»££ "**

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date 100 per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every
house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W„ WASHINGTON, 0. C.

SLOT MACHINES FOR

TELEPHONE PAY STATIONS.
Years of efficient service have proven

the reliability of our apparatus.

TtaBRB AKB OTHBRS.
BUT 1VOXB AS POOP.
Our Machines are strictly automatic, because when

the coin is deposited the machine does the rest.

THERE IS NO CRANK TO TURN,
LEVER TO PULL,

NOR BUTTON TO PUSH.

A service equal to that furnished by Bell companies,

and nothing less will satisfy the public. Catalogue

for the asking.

SATISFACTION GUARANTEED.

MASON TELEPHONE PAY STATION CO.,

LUDINCTON, MICH.

KELLOGG

TELEPHONES
AND

SWITCHBOARDS.

You are cordially invited

visit the Kellogg Pavilion

Section K, Electricity Bldg.,

the Pan-American Exposition,

Buffalo.

Muimnlly Ki

Factory and General Offices:

229 SO. GREEN ST., CHICAGO.
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Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-
acting demands of

modern
switchboard practice.

THI

Union Switchboard Co.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,
PROTECTIVE DEVICES is Compl.L.

AMERICAN ELECTRIC TELEPHONE CO.,
°EH

Triephone.
BCV

36-50 W. Jackson Boulevard, CHICAGO, U. S. A.

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOGUE.

TELEPHONES and
|

SWITCHBOARDS
for any size exchange.

CO

CO

CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON i

70-82 W. Jackson Boul., TCI MCO Pfl '

CHICACO, U. S. A. I CLi Rim. UU. ;

THE MOON TERMINAL
with Metal Outer Casing, showing that

it is possible to place The Moon Terminal
Head at any desired place on the pole, to

advantage, owing to the fact that the door
for outer Casing slides.

NEVER KNOWN TO FAIL OR LOSE A WIRE.

Fuse cost is the only cost of maintenance,
as the supports are everlasting, and any-
one can re-fuse the supports.

WRITE FOR CIRCULAR.

THE MOON MFG. CO.,
43-49 S. CANAL ST., CHICAGO.

BE VJF» TO DATE
And Install In jour lo»n or cil) in

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
R o o U. o ry

,
O hio«s°'
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TELEPHONE

CABLES
"REGULAR" OR
"CONFERENCE"
SPECIFICATIONS.

TheLeioh
Selective Signaling System.

FOUR PARTY
LINE . . .

Metropolitan Telephone

SOMETHING
ENTIRELY NEW.

So Step by Step Method—no Relays-
No Springs.

Not affected by Line Inductance, Capac-
ity or Resistance.

Condensers in Circuit to Stop the Bat-
tery Flow.

Needs no Adjustment.

The Bells are of the ordinary Polarized
Ringer Type. The aignala are selected by
means of different frequencies.

Drop us a Line and Lei
us Tellyou all about
Our System.

& Electric Company.

Dry paper, single or double

wrapped, twisted in pairs,

length of twist not to exceed

three inches, formed into a

core and loosely arranged in

reversed layers.

Five Hundred Megohms
per mile insulation resistance.

Static Capacity Absolutely

Guaranteed.

All subject to purchaser's

tests, and factory tests are

open to purchaser's experts if

desired.

K0K0M0 TELEPHONES
\A/Ul Satisfy YOU.

NOTHINCIN FRONT OF THEM.

Write nst for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

S& KOKOMO, IND.

MARLIN CABLE HANGERS

DURABLE AND CHEAP.

Shipped to all parts of the

United States. Samples and

BOTTOM PRICES on application.

THE F. BISSELL CO.,
114-116 ST. CLAIR STREET,

TOLEDO, OHIO.

TELEPHONES FOR EVERY ONE. RELIABLE AND CHEAP.
GUARANTEED
Or Money Refunded.

BATTERY CALL
TELEPHONES

Good for 600 feet,

GENERATOR CALL
TELEPHONES

Good for 3 Miles.

TWO TELEPHONES,!

BATTERY CALL. FOR S4.5

GENERATOR CALL. FOR 7.501

Address all orders

FARR & FARR > '0 W. Jackson Blvd.Mini (X rMflllrJ Department A. CHICACO.

HIGH-GRADE

SERIES 'PHONE.
One of the strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut, 4 bar, fully nickeled
generator, SO ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coll in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR HO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

Have YOU read the

NEW DYNAMO TENDERS'

HAND-BOOK
By F. B. BADT?

IF NOT, WHY NOT?
Dynamo tenders cannot get along with-

out it.

Sent prepaid on receipt of price, $1.00.

ELECTRICIAN PUBLISHING CO.,

510 Marquette Building. CHICAGO.

Success
Comes only to those telephone exchanges which use the
BEST material. If you use our goods success is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
filled with care. Large stocks always on hand.
Telephones, every style and grade. Long and short

backboards. Elegant finish and design. Prices that
will suit. Hard rubber receivers. Oak or walnut wood-
work. New Ideas In magneto bells. Each instrument
guaranteed.

All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.
Electricians* tools. Lightning arresters, carbon and

fuse. Extension bells—standard and bridging. Circuit-
closers. Transmitters of various styles. Repeating
colls, Induction colls, construction material of all kinds.

No. 1. Desk Telephone,

whitk FOB CATALOGUE.

CentralTelephones Electric Co.,

909 MARKET STREET, ST. LOUIS, MO.

CHICACO
TELEPHONE
SUPPLY CO.^—-CHICAGO, U. S. A.
MANUFACTURE EVERYTHING TELEPHONIC.

RHEOSTATS
FOR ALL PURPOSES.

THECUTLER.nAMMERMFG.CO.,
MILWAUKEE, WI8.

Tbe Largest and Oldest Manufacturers of RhM-
etats In the World.

A Direct Heading Ohmmeter.

Ohmmeters,
Ammeters,

Voltmeters.
Special Electrical Machinery.

F. B. SAGE & BBO.,
Successors to American Electric Specialty 0».,

188 Liberty St., New York City.
New York Agents Wirt Electrio Co. Rheo-

stats and firushei.

Mackinac Island
AND RETURN—7 days trip— $0£
Meals and berth included. ^£ ^J
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
AND RETURN—4 days trip— $19
Meals and berth included I O
Leave Chicago Tues., Wed., Frl. and Sat., at 8 p. m.

MUSKEGON OR GRAND HAVEN $C

GOODRICH

STEAMERS

AND RETURN
llerth included.

Leave Chicago 7:45
P. M. dally.

Finest
Service on
the Lakes.
For complete infor-
mation address

H. C. DAVIS, C. P.A., Foot Michigan Ave., Chicago, III.

OR C, R. I. & P. OR C.,B. & Q. RY'S.

W.S.EDWARDSMFG.CO.,
MAKERS OF FINE

Cas and Electric
Light Fixtures

21 EAST LAKE STREET, - CHICAGO.

Henil for Catalog;.
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INTERCOMMUNICATING PHONES.
FOR FACTORIES. STORES. WAREHOUSES, ETC.

GET THE BEST- THE SIMPLEX.
The SIMPLEX SYSTEM possesses all the good

features of the best telephones of this kind on the

market, but is cheaper in price. Communication may be
had between any two 'phones and any pair of 'phones
may hold converse AT THE SAME TIME without
interference.

NO CENTRAL EXCHANGE REQUIRED.

Neat in design, elegant in appearance. Occupy
wall space of only 6,

lA by 12 inches. Capacities : from

5 to 30 stations.

Used by hundreds of leading firms. Write for list

of users and further particulars.

DEAD BEAT

"Simplex Interior Telephone Co.,
The Pioneer Manufacturers of Interior Telephones,

431 Main St., CINCINNATI. OHIO.

"Practical and to the Point

THETELEPHONE HAND-BOOK

160 Pages, 133 Illustrations,

Cloth, Price $1.00.

The book for those Interested in telephony.

ELECTRICIAN PUBLISHING CO.,

510 Marquette Bldg.,

CHICAGO.

PROTECT YOUR PROPERTY BY
USINC OUR

SIGNALPHONE
FIRE ALARM.
FIRE, POLICE AND BURCLAR

ALARM.

OUR INTERCOMMUNICATING
CENTRAL ENERCY WALL
PHONE CAN'T BE BEAT.

INSIDE or OUTSIDE.

YURGAE
SICNALPHONE MFC. CO.

MILWAUKEE, WIS.

///jfr/jmc/tf /j (//'>//;//;//

for ///a/it/ reasons.

WAGNER CD? AMMETERS

and Voltmeters are
insf/um&Mrpossrss/na
f///s c/iartyr/w/sf/t //>

f/ie />/y/ies/ f/f//ree.

WAGNER CO*
SWITCHBOARDS
TRANSFORMERS

AND
SINGLE PHASE
MOTORS are a//
aspoorscts c<3// joe/nao'e

SAt.es 0/tCAA//Z4T/0»/

WAGNER BULLOCK
ELECTRIC ELECTRIC
MFG. CO. MFG. CO.
Sf. £ou/s. Afo. C/nc/n/?ati. O.

Practical Running of Dynamos.
A little booklet on the care and the locating

and remedying of troubles In dynamos and
motors.

l*rloe» lO Cents.
Catalogue of mechanical and electrical books

free.

ELECTRICIAN PUBLISHING COMPANY.
510 Marquette Bldg., Cblcaco-

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette Bldg.. CHICAGO.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART 1. CONTENTS.-CHAPTER I: Electricity; Positive and Negative; Conductors,
Jfon-Conauctors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
peres.—CHAPTER II: Dynamos; Magnets: Field Culls; Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of. Different Kinds of; Commutators, How Made and Con-
nected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction- Series "Wound Dynamos; Shunt Wound Dvnamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated iu Series; Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.—CHAPTER VI: The Are Light; How Formed:
Causes of Unsteadiness; Remedy; Effect of shades or Globes: Shape of Carbons t'nder Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles In Lamps.—CHAPTER VII: Commutators
and Brushes; The Brush Commutators: Brushes; Different Styles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Colls.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo: Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo: Action of Regulator: Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—Cli A PTEB XII: Excelsior System of Anto-
matlc Current Regulation; Dynamo; Armature: Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu-
lator; Circuits In Regulator.-CHAPTER XIV; Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouso System of Three-Brush Automatic
Current Regulation; Dynamo: Extra Brush: Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scale; Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
and Potential Indleators.-CHAl'TER XV11I: Testing; Galvanometers; Astatic Needle; Dlller-
entlal Annaratus.-CHAPTER XIX: Wheatstone Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
Tlio Magneto as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER
XXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Mil-
chlnes.-CJIAPTERXXII: Switches and Switchboards; Loop Switch; Plug and Socket; Chance
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
Same as in Dynamos; Types; Shunt and Series Motors Suitable, for nil General Purposes; Regula-
tion of Shunt Motors; Of Series Motors; Counter E. M. I'\; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART I CONTENTS.—CHAPTER I: Alternate Current Dvnamos: Principles of the
Fleld^Fleld Current Armature; Winding; Connections; Lamination; Different Types ol Alterna-

lon- Leading Systems; The Brush Generators: Magnets; Armature: Principles of In-tors; Regulation-
duction.—CHAPTER II: Dvnamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding*; Collectors.—CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic circuits: Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters; Trans-
formers; Economy of Distribution; An Electrical II. P.; Losses in Conductor; Induction Colls; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued: Induction Colls: Con-
verters: Transforming Up and Down; Design of Transferrers; The Static Charge; Protection
Against; Grounding the Secondary; Other Devices: The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers. Concluded; Fuses; Regulation: Windineof Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System; SeriesAn
Light System; Diagram of Circuits; Parallel System; Primary* Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER Vlll: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.-CHAPTER IX: Arc Lamps; In Scries: The WYstinehous*
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X;
Arc Lamps, in Multiple; Slatterv Differential Lamp; Mechanism of tamp; Its Operation.—CHAP
TERXI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents: Ammeters; Voltmeters: 1 > - - Seven]
Forms of Instruments.—CHAPTER XII: Measuring Instruments, Continued; Hoi Wire Instru-
ments; The Cardew Voltmeter: Details of the Instrument; Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters; Double Coll Voltmeter: Two Tvpes.—CHAPTBB XIV: Spring Meters ; Curie*
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and opera-
tion of Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prin-
ciples of Operation; Diagrams of Parts; Slaitery Induction Meter: Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter.—CHAPTER XVII; Gen-raters in ParalleJ:
Dltlicultles In operating; Alternate Current Generators In Parallel; Arrangements of Circuits an*
Machines for operating In Parallel; Diagram of Common Arrangem: nt of Machines and Circuits.—
CHAPTER XA III: ohm's Law: Strength of Current; Formulas and Examples; Power and Has*
tug. Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO.
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Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH SPEED

THE
CHICACO OFFICE: _ ,1526 Monadnock Building.

ENGINES.
INOINI

HICHEST EFFICIENCY,

BEST CONSTRUCTION.

CO.

ERIE, PENNSYLVANIA.

[JEFFREY
ELEVATING,
CONVEYING,
POWER

TRANSMISSION

FOR CATALOGUE,

THEJEFFREY MFG. CO.
COLUMBUS, 0.

'

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 600
horse- power.

CASOLINE ENCINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

1 lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

SUMMER HOMES.

In the Lake Country of Northern Illi-

nois, Wisconsin, Minnesota and the

Upper Peninsula of Michigan, on the

line of the Chicago, Milwaukee & St.

Paul Railway, are hundreds of most

charming summer resorts. Among the

list are: Fox Lake, Delavan Lake,

Lake Geneva, The Lauderdale Lakes,

Waukesha, Oconomowoc, Palmyra,

The Dells at Kilbourn, Elkhart Lake,

and Madison, Minocqua, Star Lake,

Frontenac, White Bear, Minnetonka.

Marquette, Spirit Lake, Okoboji, Big

Stone Lake, etc., etc.

For illustrated booklets "Summer
Homes for 1901" and "In the Lake
Country," send address, with six cents

in postage, to F. A. Miller, General
Passenger Agent, Chicago, Milwaukee
& St. Paul Railway, Chicago, 111.

a TELEPHONE

TROUBLES

HOW TO FIND THEM,"
ByW. H. HYDElndl. A. McMANMAN,

HASKINS' TELEPHONE TROUBLES.

tr.li strictly up-to-date on all

m*u*;r* pertaining to telephone troubles and
tbeff remedies.

Sent Postpaid for 25c.

Hew 'litlon Juit out, 70 pastes.

Many diagrams Allowing connection*. A com-
ma-book for te setoff.

'xchange managers arid employes
will find this book a great beljp ID locating tele-

phone troubles and remedl

ELECTRICIAN PUBLISHING CO.,

610 HirqgitK Bldg.. CMMft.

PALMER BROS.,
NIIANUS, CONN.

Stationary and Marine Gasoline

Engines and Launches.

SEND FOR CATALOQ.

.Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Western Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals

in Dining Cars. Uuflct Library Cars

with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.

daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted

excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

*fo Broadway, . FfwYorl
. ; idalphla

.
: '

jvi Main St.. - • Buffalo

aiaClufc St..* • CLk*g«

433 Vina St.. • Cincinnati
, I'lttttfurjf

in Buptrlof ''.. • Cli '•'
17 Camiflji-Manlu'., Detroit
KlngSt . .&**% ,7 orOBtOfOnL

GRAPHITE FOR RESISTANCE...
Made In almost any form required and of 1 ohm or 1,000,000 ohms as
desired. We also make fraphlte boxes and crucibles resisting heats
of 4,000 degrees

JOSEPH DIXOX CRUCIBLE CO., - JERSEY CITY, N.J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

AN ELECTRIC SPRINC.
The astonishing celerity of the

cures effected by Pluto Water at

French Lick Springs have earned
for it the title of the "Electric
Spring." Disorders of the blood
disappear as if by magic.

French Lick Springs are situa-

ted in the highlands of Orange
County, Indiana, on the Monon
Route. Well appointed hotels

with every convenience, under
new management. Two trains

daily from Dearborn station.
Write for booklet. Frank J. Reed,
G. P. A., Chicago.

When Traveling Northwest
See that your ticket reads via

WISCONSINOKNTRALRAILWAY
For St. Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE, - - WIS.

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the
electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

93.00 per year

;

91.50 for six. months.

ELECTRICIAN PUBLISHING CO.,

Suite 510 MaraueMe Bldq., CHICAGO.

J

JUST PUBLISHED.

DYNAMOS
A practical explanation of the Designing-,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYNAMOS,
BY F. S. HUNTING,

Chief Engineer Fort "Wayne Electric Cor-
poration.

20 F ages. Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 25 CENTS.

ELECTRICIAN PUBLISHING COMPANY,
Hnl te 510 Marquette Bids:.. Chicago.

ALT. EMPLOYES
In the operating department of the "Alton Road " are
required to pass mental and physical examinations
calculated to Becure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the safest railways in the world Is

amo. j. OHAiti I. rs'initNUIIII AG BUT.

Rr.G.TRADE marks Jhe Phosphor Bronze Smeltin&Co.Iimited.
2200 WASHINGTON AVE.,PHILADELPHIA.

]
"ELEPHANT BRAND PHOSPHOR-BRONZE'
INGOTS,CASTINGS,"WIRE,RODS, SHEETS, etc.

W, ,/,/„., jfjunf — DELTA METAL—
cJ\^ CASTINGS, STAMPINGS and FORGINGS

ORIGINAL andSoleMakers in the: U.S.
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CEDAR POLES
LIMDSLCY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREQOM AND SPOKANE WASH.
WHOLESALE PRODUCERS

SO-TOOT TO 80 FOOT POLES OUR -SPECIALTY.

GET OUR PRICES ON THE FOLLOWING IN MICHIGAN WHITE CEDAR,
30 AND 35 FOOT 6 AND 6'i IN.

TOP POLES, SPECIAL TROLLEY TIES.

it will pay you. MALTBY LUMBER CO., BAY CITY, MICH

POLES, TIES, POSTS, SPECIAL.
\\V can m»ke Immediate shlpm* nt of the following sires of poles In unv quantity 25 ft. x 4,

6.6,7 In., 20 ft. x 4, 5, 6 In., 30ft. x 6 In., 40 ft. x 6 In.. 40 ft. x 7 In., 45 ft. x6 In., 45 ft. x 7 In

WO can also furnUh for immediate shipment Trolley Ties, any size, also cedar posts, either
round or sawed hulves, any size. Immediate shipment In any quantity at special prices.

THE FORTER-HORSE CO. Saginaw, Mich.

IPa^Xaajvw^ (SMAttjoMju cIaa^wwav &jwt»v^

CEDAR POLES PILING *ND STREET R> Ra TIESi

.
Ozan Lumber Co.. - St. Louis.

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of Interest to all linemen. Get a

copy now, FREE.
Headquarters lor Linemen's Tools.

MATHIAS KLEIN & SON, "TfflfflSSBt*-

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Main Office, Lewlsburg, Tenn., Branch Office,

Keilerton, la., Oak Mills, Montlcello, Ark.

POLES.
BERTHOLD

& JENNINGS,
CROSS

ARMS.
WHITE CEDAR. ST. LOUIS.

j LONC L£Ar
IDAHO CEDAR IP tO 80 It. Chemical Building. PINE AND FIR.

Patents
Fifteen years of continual practice before

the U. S. Patent Office gives me the ability

to render Inventors valuable service In pro-
curing their patents. 1 am an electrloal and
mechanical expert, thoroughly conversant
with U. B. and foreign patent laws.

Patent Litigation. Opinions.
F. W. BARNACLO,

809-811 Equitable Building, BALTIMORE, MD.

Washington Office. 602 F Street. N. W.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of Whit* Cedar Products.

POLES W. C. STERLING & SON,
MONrOI, MICH.

EI.t.d Pol, Yard, In Michigan
TIES.

Wholesal* Producer*, for K yean

*HTAtiI.J«y Kb \<C<b

COMBINATION OF

Slow flexible Shaft

MULTI-SPEED MOTOR.
Practically duit and wat?r proof. For Portable

Drilling, Tapping. f>*mln*, Kmery 'irlndlnc etc
Write for Catalogue and Prlcet.

STOW MFG. CO., Binghamton, N. Y.
QtOl European Apents, Sella:, Sonne.Uj.l * c.

86 Queen Victoria Street. Tendon. EnaLand

On receipt of.

10 CENTS
We will send you a

Western Electrician

i
FOR 1901.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bldq. CHICAGO

ARE YOU LOOKING FORTROUBLE?
IF BO, GET A COPY OF

TELEPH0NETR01BLES
AND HOW TO FIND TB

-IN—
BOTH MAGNETO A.O COMMON BUTTERY

SYSTEMS.

8th Edition Just Out. Price. 25c.

Electrician Publishing Co,,

SIO ncrtinettr Bulldl.c,

CHICAGO.

ANDERSON & 8ON8,
16 Macomb SI.. Detroit. Mich.

Digging Sett. Arm Braces, Guy Rodt.
Pole Step: Etc., Etc.

Toot, and Iron Work for

TELEPHONE AND RAILWAY CONSTRUCTION.

ALL first-class Electricians' Tools are illustrated in the QREEN
BOOK of Hardware Specialties. Send for one and see why it is the

best tool book published.

Ask your dealer for these

goods.

SMITH & HEMENWAY CO

,

Utlca l"rop Forge
& Tool Co., 296 Broadway, NEW YORK CITY.

PRACTICAL ELECTRICITY
PRICE, $2.00 PREPAID.

287 Paget. 427 Questloms and Answers. 95 Illustrations. 20 Tables all that's mjulrtd
Size, 6x4\ laches. Flexible Blading. Set la j good, readable size type

TSa SCHOOL for the beginner and a VALUABLEREFERENCED the Electrical Engineer. Ifyou
1 are willing tasiudy carefully the nineteen chapters, and work out correctly the answers to the
427 questions yourself, and only refer to answers given in back of book to verify your own
answers, you (whether you are the college student, the ambitious young man, the stailonary
engineer, the motorman, or anyone else whom the study of electricity would benefit) will have
a knowledge of electricity which you could not acquire" from any other source for ten times the
cost of this little book.

Table of S *_j bjocto.
Chapter.
I—Wiring.
II—Electric Batteries, Electric Plating.
Ill—Magnetism.
IV—The Magnetic Circuit
V—Magnetic Traction.
VI—Magnetic Leakage.
VII—Energy In Electric Circuit.
VIII—Calculation of Size of Wire for Mag-

netizing Colls,
IX—Calculation of EMF's In Electric Ma-

chines.
X—Counter EMF.

Chante
XI—Hysteresis and Eddy Currents.
XII—Armature Reaction.
XIII—Sparking.
XIV—Winding of Dynamos and Motors.
XV—Proper Method of Connecting Dyna-

mos and Motors—Self Excitation.
XVI—Diseases of Dynamos and Motors.

Their Symptoms and How to Cure
Thpm.

XVII—Arc and Incandescent Lamps.
XVIII—Measuring Instruments.
XIX—Alternating Current.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., Chicago.

RED CEDAR PILINC, POLES AND
POSTS, a" lengths. J. P. MEREDITH
CEDAR CO.. Memphis, Tenn.

G. J. HUEBEL & CO.,

MENOMINEE, MICH.

Our Stock of

POLES
Is Complete.

Main Yard at Menominee.
BRANCH YARDS AT

Wauaaukee and Packard, wis.
Nathan and Bagley, Mich.

Cedar
TORREY
CEDAR CO.,

CLINTONVILLE, WIS.

Lirg. Stock Constantly on Hind.
Poles

Bound Volumes

Western Electrician

iviiiti: ciinii
and PACIFIC COAST

FOR SALE.
f-i_je:i_ and supply go.

-J coast t—'%^E_C^9.
OFFICE, 826 Guaranty Bldjf., MINNEAPOLIS, 3UMN. From Vol. 1 to Date.

Ih)AR Pill FS JOHN H.FOWLER
ULL//ll\ I ULLU 1705-7 FlSHCff BL0fr.,CHlCACO.

ELECTRICIAN PUBLISHING CO..

510 Marquette Bulldlns. CHICAGO



20 WESTERN ELECTRICIAN August 31, 1901

a

Westinghouse
O. D. Transformers
Wound for Two Primary and Three Secondary Voltages.

The Standard for Lighting and Power Service.

KTV. O, D. Transformer Parts.

Westinghouse Electric
& Mfg. Co., Pittsburg, Pa.

All Principal Cities in

U. S. and Canada.

Incandescent Lamps

Not injured by vibration.

Sawyer=Man Electric Co.,
510-530 West 23d St., New York City.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

BY FRANCIS B. CROCK
TICi

Professor of Electrical Engineering, Columbia University, New York.

Prepaid. - Practical and Up
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

31-E OF" CONTEN
-to-Dati

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification
and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-

for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
hapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter

XI, Typical Forms of St<-arn Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
t; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-

namos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch'

hes, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters

Every El rineer and Electrician who desires to thoroughly master the Art of Electric Lighting Hhonld have a copy o*
thin book. Sent promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,

CHICAGO.
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FORT WAYNE ELECTRIC WORKS
(INCORPORATED).

aWood" Systems for Light and Power
SMALL DIRECT COUPLED GENERATING SETS.

For Marine or

Isolated Plants.

In Capacities

From 1 1-4 K. W. to

25 K. W.

These Sets are

Simply Constructed,

Compact, Durable

and Efficient.

l

WE SOLICIT CORRESPONDENCE.

MAIN OFFICE AND FACTORY, FORT WAYNE, INDIANA.
«x^3*SKS^<3*Sx*S>«««>*<SxS><^V*i-*^^ i . .

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid,

$1 A VOLUME.

Electrician Publishing Co.,

5I0 Marquette Building, Chicago.
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PROOF"

?LLS

Sell at kjlght. Are You
n osted?

Made la all Sizes iron] 2

I
.0 14 In.

SPIES

ELECTRIC COMPANY,
SOLE MAKERS,

87-89 W.VanBuren St.,

CHICAGO, ILL.

ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

MANUTACTl-RERS OF

PORCELAIN OR CLAY SPECIALTIES,
Knobl, Cleats, Circuit Breakers.

THE BOWERS MANUFACTURING CO.,
MOSADORE, OHIO.

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

The Franklin Model Gas Engine.
K-HORSE POWER. 450 REVOLUTIONS.

We furnish complete sets of Castings, Materials and Blue

Prints for either horizontal or vertical types.

SEND FOR ENGINE CATALOGUE NO. 16.

PARSELL & WEED,
120-131 West 31st Street, New York City

was wane

*p CSSL-^/JW @S8

„
'& BBS l.

jj*^ Win. fj=rMtLT
WllllHflMtt

Win rl*T (i°u

°B GUM

N.CANALST. 11 ^<Wiwmi» ~*

C H

I

C A G • I LL • U-SA- 'iS^y.S'

|f STURIEYANT Trf

BLOWERS
of every conceivable
form for- every con-
ceivable purpose.
Built for endurance.

Exhausters

Sleam Fans

Electric Eons

Engines

Electric Motors

Generating Sets

Forges

Exhaust Heads

Sleam Traps

Heatinj

Ventilating .„>

Drying Apparatus

Mechanical Draft

II B.F.STURTEVANT C«. boston. ||"
CHICAGO • LONDON •

m

When a Station Manager is in

Trouble he wants immediate

attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 FMIME

8T. LOUIS, MO.
in —

I Black Diamond File Works I
Est. 1863. Inc. 1895.

O*
^

*t OtJK GOODS ABE ON SALE IN EVERY LEADING HARDWARE O*
«|^ STORE IN THE UNITED STATES AND CANADA. flf

I G. & HJARNEJX COMPANY |

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

«K
PHILADELPHIA, PA.

r*

HELIOS-UPTON

Storage
Batteries
For Street Railways, Central Station Lighting, and

Power Plants, Isolated Lighting Plants, Elec-
tric Vehicles, Telegraph, Telephone,

Fire Alarm, and Police Signal
Service, Electric Launches,

Mining Locomotives,

And all Purposes to which Batteries are
Applicable.

HELIOS-UPTON COMPANY
MEW YORK AOENtS:

THOMAS & BETTS,
141 Broadway, N. Y.

CHICACO, ILL.
PHILADELPHIA, PA.
PEABODY, MASS.
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SIMPLEX WIRES AND CABLES.
HSJB8EH COVEHED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.

billing aocnt simplex Electrical Company,
H R HIXSON

i i i?Monad'nock Bloc*. CHICAGO 7G-ei Cornhlll, BOSTON, MAS8.

*°N^
18SB—rmwlu Exposition,

Hedal for Bobber I atsolatlen.

l»»3-World's Fair,

Hedal for Bobber Insulation.

THE STANDARD FOB
BVBBEB INSULATION.
Sola Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee "ssr Wires

THE OKONITE CO., Ltd
""-'"""•J""""'- 253 Broadway, lew York.I!* 1

ILaarul CkMi
8m. T. Minion, Gin'l Sapt
W. H. H.dglni, S.cy.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranlta Rubber Covered Wins and Cabin,

UNDERGROUND, AERIAL. SUBMARINE AND INSIDE USE.

TBLEPHONB, TBLEORAPM AND PIRE ALARn CABLES.

All Wire* ire lestld at Factory. JOSTBSBOBO, INB-.

ii PHONO -ELECTRIC "

TELEPHONE
WIRE.

STRONG, TOT GH
AND RELIABLE.

BRIDGEPORT BRASS CO..

19 Mortar St.. New Yolk..

Phono-Electric

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Halte 510 Marquette, CHICAGO.

2,000 IN USE.
I»7 r.a -

no* Tr . .in 14 UtTbU U> :A W* oall

TbtHoban Ekc.m|.Co..Tr*7,Oki».

Standard Underground Gable Go.
322 The Rookery. Westlnshouse Bldg.,

Cblcago. Pittsburg.
Mills Bldg., Sin Francisco.

56 Liberty St.. 122* Bell
New Yorlc City. Pi

Tremont Bug., Bo

T EleclricCables,Conduits,Wires and Accessories.
aim Hlch tirade Robber Covered Wires and Cable*.

ERICSSON SWITCHBOARDS
Of all sizes. Telephones for all uses. Write
for particulars and tell your needs.

ERICSSON TELEPHONE CO.,
296 Broadway, NEW YORK.

PAPERPULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, TJ. S. A.

The Bossert Electric Construction Co.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
HWITCHBOABDN, PANEL BOARDS. SWITCHES, ETC.

UTIO*. IMBCW YORK.

IFIBRE-GRAPHITE

V

COMMUTATOR I'll

BRUSH §
«.VT-VUOT.Kia\Nt

There's No Friction
with the Fibre-Graphite Commutator Brush.

Being 90 percent, pure graphite, it insure* low
resistance, nn sparking under a varying Injj, in.i

longer wear, Tl.cfe Is no greasing required.

The Fibre.Graphite )• therefore the mc
nomic bruih on the market. Send for price list.

HOLMES FIBRE-GRAPHITE MFG. CO.

JI55 Wakefield St.,Gtrraantown. PHILADELPHIA.

YfESTDN Electrical hsftnnuii Co.
•""•» Waverly Park, P

""

Wc.ton .tiidar. Portable Direct kdiaj

Waverly Park, ESSEX CO., N. J

Voltmeters, Milliioltnetr- Yoltamtneters,

Ammetirj, Mllllammeter

ground Detectors and Circuit Testers,

Ohmmaters, Portable 6aWanometert.

Henrv H. Humphrey,
Consulting
Electrical Engineer.

Central Lighting Stations,

Electric Power Transmission.

Suite 1305, Chemical Bldg., St. Louis.

Queen & Co.,
IOIO Chestnut St., Phila.

480 MSNON BLOC, CMCAlO.

Acme Testing Sets, Queen-WIrt
Swltohboard Instruments, X-Ray
FocusTubes, Induction Colls.

i PHOENIX GLASS C0.ii

MANUFACTURERS OF

GAS AND ELECTRIC

GLOBES, SHADES, Etc.

I 1 SEND FOR A COPY OF OUR NEW AND '

'

I

LATEST CATALOGUE.

I
\

Pittsburgh. Newlorl Chicago. •

,

STERLING EXTRA INSULATING VARNISH.
Sterling: Kit™ Black FlolaJiing Varnlab,

Sterling lthirk Air llrrlriK Varnl.h.
Sterling Itln<-k Core Plate 1'nrnl.k,

THE STERLINB VARNISH CO.,
Pittsburg, Pa., U.S. A.

THE STERLING VARNISH CO,,
26 Co Imora Row. Birmingham, England

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Conlraotors and Builders of Strati Railway and Eltotrlo Plants.

THE BEARDSLEY GRAVITY DAM.
For fire cent. In .tamp., wcwlllm.il toany oddrea. our book cntitl.J. Tk. Or.rily D.«

807 MAIN 8T. Writ. M. W. STARK, S.c'y .no Tr«.«., lor parllcul.r.. ILKMART, I1D.

N. I. R
National

India

Rubber Co/a
RUBBER COVERED

NASIRI
OFFICE AND FACTORY; BRISTOL, R. L.

We»t » Htandnrd Portable Direct
Beading Ammeter.

nionl 1 >-. RUw '

i| : BlOK., N

Our Portable

The .Standard \)w world ow
ablo Laboratory Standard*

Our Station Voltmeter.

lowest consumption ol

iny to

til-fort*

Ammeter* are

acj and

ELECTROLYSIS PRDDFCDNDU

Cables enclose j

service over win
struction simp
frost proof. Joints

diameter, Wt ij;ht.

Special S

(ASPHALT AND PAPER."
ainst Blectrol;

1 in them. Makes th< i'wm

tiplit. 7 fooi

1 lbs. to foot. V
•s trotn 1 S inchH to 8 Incno "l«d* In

ELECTROLYSIS PROOF CONDUIT *FG CO MIS MANti
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"AN OUNCE OF PREVENTION
IS WORTH APOUNDOFCURE"

TO PROPERLY PREPARE YOURSELF
for the coming lighting season yon
should use

Columbia Carbons
For Enclosed Long-Burning Arc Lamps.

USED EXCLUSIVELY BY THE

Pan-American Exposition,

If not ai reprewiit«-d can be returned at our
for descriptive matter.

NATIONAL CARBON CO.,
CLEVELAND, O.
•

WE EXCEL AND UNDERSELL ALL
and are manufacturing and selling

all kinds of

ELECTRICAL NOVELTIES AND SUPPLIES,
THE FOLLOWING ARE SOME OF OUR SPECIALTIES:

FLASH LlfJHT.

HERE ARE OUR PRICES. REMEMBER
VOLTMETER. WE UNDERSELL ALL. HAND LANTERN.

Ammeters and Voltmeters, O to 20 $3.00
rocket Flash Lights 1.00
Electric Hand Lanterns ...... 3.00
Electric Carriage Lights 5.00
Battery Fan Motors 5.00

AQENTS WANTED. Send tor catalogue-JUST OUT.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

EDISON PRIMARY BATTERIES.
FORMERLY KNOWN AS tOlSON-UUNOI.

TOR OA« CNOINCft,

•.LOT MACHINES,

AUTOMOniLCt

RAILROAD BlONAl.*.,

CNOIIINO BILL*.

-.MAIL MOTOR*-,

JIC,

CONS' ANT CUHRINT,

NO LOCAL AQTION,

WILL NOT FRCCZC,

CZLltt FOR

f'OflTAMLt

FULL DESCRIPTION IN BOOKLET NO. 4

EDISON MANUFACTURING COMPANY,

r.TntiT. rirw von
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An INCANDESCENT LAMP represents a large Investment of capital, Ingenuity and skilled workmanship, It Is sold at a price to low as to necessitate eternal

vigilance In cutting costs to a mlnlmim. A successful lamp maauficturer can not afford to experiment with poor mat erials. This explains .ne popularity of

B A K E R A
408 N. J. R. R. Ave., NEWARK, N. J. 120 LIBERTY ST., NEW YORK. IIMUIN/I

We buy and
Refine
Platinum
Scrap also.

Crlmshaw Raven White Core. Ra«> n Black Core.

ALL OUR WIRES paes inspection and carry the abovo TRADE-MARKS on our tags. We also manufacture Crlmshaw and Competition Tapes ma Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 CorUondt St., New York.
BRANCHES.

( lg2 Desplnlnes St.

BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

»«»«.«»•••••••<

Wire
Of highest conductivity and heaviest galvanizing, made in accordance with the specifications of the largest j
Telegraph and Telephone Companies, has an embossed tin seal securely riveted around every bundle as follows : 9

;
DC

pw
u. m
c/)Q
_j <
< cc

uj o

UJ UJ

I DC

hi
u h
(_ UJ

01 O WlMrJ^^L^^MM^IBLil^ia
Bundle of Telephone Wire

with Seal Attached.

AVOID SUBSTITUTION
A I OR Copper Wire, bare and insulated, single and
ALOU stranded, for telephone, light and power.

GALVANIZED STRAND.
»«««•••»•<

of inferior wires by seeing that every bundle is tagged
(according to grade) with one of these seals.

AMERICAN STEEL & WIRE CO.,
THE ROOKERY, CHICAGO. ILL.

:

:

:

;

1

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... 22

Akron Smoking Pipe Co —
American Battery Co —
American District Steam Co.. 2

Amer. Electric Fuse Co 10

Amer. Electrical Heater Co..—

Amer. El. Telephone Co 15

American Electrical Works... II

Amer. Relit. A Lighting Co.. 7

American School of Corresp.—

Amer. Steel A Wire Company. 3

Amer. Toll Telephone Co.... 14

A nderson A Sons, W. H 19

Baker A Company 3

Ball Engine Company 18

Barnaclo, F. W 19

Barnes Company, Wallace. ...10

Barnett Company, G. & H 22

Barron, A. M U
Beardsley Gravity Dam A
Construction Co 1

Berthold AJenntngs 19

Bosly A Co., Charles H 22

Big Four R. R 19

Itlssell Company, The F 18

Bossort El. Construction Co.. 1

Bowers Manufacturing Co ...—

Bridgeport Brass Co 1

Brunt Porcelain Works, G. K. 7

Bullock Electric Mfg. Co.... U

Central Electric Co... .... 5

Contral Telephone A El. Co..—
Contury Glass Co 4

Century Telephone Const. Co.14

Challlet, Adolpho A 22

Chicago A Alton Railroad.. ..18

CAN. W.R. R 18

Chicago Edison Company

Chic. Fuse Wire A Mfg. Co...—

Chic. House Wrecking Co....—

d M. ASt. P. R. R 18

Chicago Telephone Co 8

Chic. Telephone Supply Co.. .16

College City Electric Co —
Colorado Lamp Co.. The 11

Continuous Rail Joint Com-
pany of America 19

Coolldge Fuel A Supply Co. .19

('ouch ASeeley Co 13

Crocker-Wheeler Company.. 4

Cutler-Hammer Mfg. Co 16

Cutter Elec. AMfg. Company.—

Dearborn Drug A Chem. Co. . 9

Diamond Meter Company—

—

Dixon Crucible Co., Joseph. .18

Edison Decorative & Minia-

ture Lamp Department 10

Edison Mfg. Company 2

Edwards A Company 17

Edwards, W. S., Mfg. Co... .12

Electrical Engineer Instltute.12

Electric Appliance Company. 10

Elec. MotorA Equipment Co. fi

Electric Storage Battery Co..—
Electrician Pub. Company. ..20

Electrolysis Proof Conduit
ManufacturlngCo 1

Ericsson TelephoneCompany 1

Karr A Farr 16

l'Vrrls, Robert 12

"For Sale"Advortl«oments .. 12

Ft. Wayne Elec. Works., Inc.. 21

Fowler, John H 19

Franklin Eug. & ElCC. CO. ...17

General Electric Company... 9

General Incandescent Arc

Light Company 4

General Incand. LampCo....—
Glass Wool M fg. Co 10

Goodrich Steamship Line— 16

Gordon Battery Company.... 10

Gould Storage Battery Co—

—

Great Western Smelting A
Refining Company 11

Gregory Electric Company... 12

Hartford Steam Boiler In-

spection A Insurance Co. ..12

Hazard Manufacturing Co.. .22

Heath Electric Company ....11

Hobart Elec. Mfg. Company.. 1

HolTman, G. W 12

Holmes Fibre-Graph. Co 1

Huebel A Co., C. J 19

Humphrey, Henry (I 1

Illinois Maintenance Co 12

Incandescont Electric Lleht

Manipulator Company 19

Indiana Rub. A Ins. W.Co.... 1

India Rubber A Gutta Percha

Insulating Company 4

Internat'l Corrcs. Schools ...16

Jeffrey Manu fact tiring Co .... 18

Johnston, Thomas J 11

Kartavort Manufacturing Co. 22

Kellogg Switchboard A Sup-

ply Company II, 14

Keystone Elect. Inst. Co —
Klein A Son. Malhlas 19

KokomoTel. A El. M. Co 16

Leather Preserv. M. Corp —
Leclanche Battery Company. 12

LeffelA Co., James 18

Llndsley Brothers Company.. 19

Loud's Sons Co.. H. M 19

Lowell Model Co 19

Maltby Lumber Company .... 19

Manhattan Gen'l Const. Co.—
Manross, F. N —
Mason Tel. Pay Station Co...—
Matthews A Bro., W.N II

McLennan A Company, K— 10

McRoy Clay Works 10

Meredith Cedar Co., J. P 19

Metropolitan Tel. A El. Co. .14

M lea Insulator Company 10

Miscellaneous Advs 12

Missouri Electrical Mfg. Co.. 8

Modern Gas Engine Co 18

Moloney Electric Company.. -

Monarch Fire Appl. Co S

Monon Railroad IS

Moon Mfg. Co., The —
Mulllns, w. ii is

MunsollA Co., Eugene —

National Carbon Company... 2

National Conduit A Cable Co. 10

National India Rubber Co.... 1

Now York Ins. Wire Co 3

Northern Elec. Mfg. Co 9

Ohio Kloctrlc Works 2

Okonlto Company, The 1

O&an Lumber Company 19

Palmer Brothers 18

Paragon Fan A Motor Co —
Parsell A Weed —
Perrtzo & Sons 19

Phillips, Eugene F II

Phillips Insulated Wire Co.. .11

Phoenix Glass Company 1

Phosphor-Bronze S. Co IS

PIgnolet, L. M 10.

Pittsburg A L. S. Iron Co 19

Porter-Morse Company 19

Pratt Institute —

Queen A Company.

Pacific Electric Company.

Relslngcr. Hugo 7

Reynolds Electric Co —
R. I. Toloph. A Elec. Co 16

Rockwood Mfg. Company.... 1

Roebling's Sons Co., J, A 22

Sago A Bro., F. B 10

St. Louis Elec. Supply Co... 22

Sargent A Lundy —
Sawyer-Man Elec. Company..—
Schuroman A Hayden IS

Electric Company
Simplex Electrical Co.. The., i

simplex Interior Telcp. Co
Smith A Hemenvray Co 19

Smith Co., S. Morgan 12

Spahr A Swingle u
Spies Electric Company 22

Sprague Electric Company .. 4

Standard Construction Co. ...15

Standard TcL A Elec. Do
Standard Cnderg. Cable Co... 1

Stanley Elec, Mfg. Company.. 9

Stanley Instrument Co S

Sterling A Son. W. G 19

Sterling Electric Company...—
Sterling Varnish Co.. The.... 1

Stllwell - Blercc A Smltta-

Valle Company 17

Stow Mfg. Company —
Stromberg-Carlson Tel. Mfg.

Company 15

a ut. Tel. Exchange IS

Sturtevant Company, B. F....22

Telephone Co. of Amer .The 14

Tenn. Lumber Company 1?

Torrey Cedar Company 19

Turner Brass Works 5

Union Switchboard Co IS

Valentine-Clark Co.. The.... 19

Varley Duplex Magnet Co.. 6

Vlndax Electric Company... 6

Vulcanised Fiber Company. .22

Wagner Electric Mfg. Co.., II

Wagner. Herbert A 10

Walsh's Sons A Company .. 12

Warren El. M fg. Company . . 1

1

Western Electric Co t

Western El. Supply Company.—
Westtnghonse Electric A
Manufacturing Company.. 20

v.

Whitehead Company. W. W. IS

Wlllyoung. Elmer G —
D Central R. R 18

Worcester Company., C H.. 19

Yurgac Signalphone Mfg. Co, 14

Zerbe Company 10

For OifiNsitfloii Index o* Ac»~-~-^t»*?rca«-«t» ®ee> r^&firo
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There Is No Higher-class India-rubber Insulation

For Wires and Cables than

HABIRSHAW.
WRITI F"OR RICI

CHICAGO EDISON COMPANY, 1 39 Adams Street, CHICAGO,

LUNDELL
OTORS

Have always had a higher effi-

ciency and greater durability than
any other motor by reason of

superiordesign andconstruction.

They are adapted to all classes of machine driving and are made
in sizes from } H. P. to 1,000 H. P. Send for descriptive
bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 527-531 WEST 34th 8T , NEW YORK.

BRANCH OFFICES: CHICAGO, BOSTON, ST. LOUIS, BALTIMORE.

The CENTURY CLASS CO.,
RE, OHIO.

MANUFACTURERS OF

Open and Enclosed Outer and Inner Arc Clobes and
Shades for all types of lamps. Crystal, Opal, Opalescent,
Alabaster.

The only house in America making a specialty of electrical glassware.

GENERAL INCANDESCENT ARC LIGHT CO.,
Factory mil General Offices: 672-578 FIRST AVENUE, NEW YORK.

TBAOt ^j II MARK.

Manufacturers of HIGH-GRADE ELECTRICAL SUPPLIES.
WRITE FOR ATTRACTIVE BULLETINS.
Branch O-fFfloea*:

Cfakiio, Philadelphia. Boston, Cleveland, St. Lonls, Milwaukee, Cincinnati, Denver, St. Paul.

G. I. INCANDESCENT LAMPS.

There is No Higher-Class India-Rubber Insulation
For Wires and Cables thanHABIRSHAW
IX

Authorized Manufacturers of the

:XIBLE TUI WIRI

The India-Rubber and Cutta-Percha Insulating Co.,
MAIN OFFICE, Clenwood Works,

J. W. CODFREY, Manager Sales,
15 Cortlandt Street, NEW YORK. YONKERS, IM. Y.

(10928)

1 1————————————————————————————m——————————— i

ELECTRICAL MACHINERY
FOR POWER AND LIGHTING.

NEW YORK. N. Y.. 39 Cortlandt Street. ST. LOUIS, MO., 642 Century Building.

BOSTON, MASS., 31 State Street. CHARLOTTE, N. C, 29J S. Tryon Street.

PHILADELPHIA, PA., 14 S. Broad Street. ATLANTA, GA., English-Amtrican Building.

WASHINGTON, D. C, Kellogg Building. DENVER. COLO., 311 Kittredge Building.

CHICAGO, ILL., Old Colony Building.

CROCKER-WHEELER
COMPANY,

General Office and Works, Ampere, NL J.
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BREWSTER UNIVERSAL

SIGN RECEPTACLES.
A SYSTEM OF UNITS
From wbtob may be quickly formed, wired and ImutUed
any thing in the shape of

THOROUGHLY WEATHKEPSOOtf
KLKOTR1C SIGNS OB BWXJTBIOA t,

DECORATIONS OF ANY 8TYLK.

TH8 CONNBCTINu UNK.

CJampa tke Receptacles in oerfeclly rtgfct yet readily

adjustable formation of nay desired design.

Simple! Practical! Irtoxpenalv©!

|8eHspens»We to TboMer* or Merchants desiring 10 keep

afcreast o* the time* oy

EUEOTRICAL ADVERTISING.

For Sale by 1

ELECTRICAL nR
SUPPLY f

i ' 9 '
ij; '3r4

DEALER s and p9
CENTRAL. 1

STATIONS or mm
ILLUMINATINC "• IS? 9"1

COMPANIES
GENERALLY.

PATENT '.0 Oftt.1
AM,
V** *.

J. rtW

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

(Sign ana Specialty Department.)

13-lS Seaver Street. NEWARK, N. J.

COLUMBIA
QUALITY

UNEQUALED.

EFFICIENCY
THE HIGHEST.

CANDLE POWER
I VIFORM.

LIFE
THE LOWEST.

ALL VOLTAGES
AND CANDLE POWERS
IN CHICAGO STOCK.

(knixd CiVdrirCamjiaug,
SALES AGENTS,

264=266-268-270 Fifth Ave.,

TRACE MAflk. CHICAGO.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

BIdg., Chicago. You will save TIME and

MONEY by doing so

BLOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

Monarch Fire Appliance Company,
27 William Stree

New York City.

TWO GOOD TORCHES FOR ELECTRIC WORK
THEY MAKE THEIR OWN GAS-

MOGUL

THE POCKET TORCH.

Is celebrated for producing the maximum degree of

mechanical heat. It is essentially a high-grade
Torch and occupies a field of its own. For outdoor
work the MOGUL TORCH is unsurpassed.

POCKET ls a ve|-y useful Gasoline Blow Torch operated under

TnnAll a ' r Pressure - I* lights with a match and makes its

I Unutli own gas, and can be carried in the pocket.

CIVE US A WHIRL OR WRITE FOR OUR CIRCULAR MATTER.

THE TURNER BRASS WORKS, - 120 KIIMZIE STREET, CHICAGO.

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK, N. Y.

Pacific Coast Agency: 33 New Montgomery St., SAN FRANCISCO, CAL.
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VINDEXTRANSFORMER3
Always Reliabl

FACTORY,

AURORA,
ILL.

VINDEX
BROWN & McLAIN, Boston, Mass.
MISSOURI ELECTRICAL MFC. CO., St. Louis, Mo.

IC CO., Chicago, III
VARNEY ELECTRICAL SUPPLY CO., Indianapolis, Ind.
MANHATTAN ELECTRICAL SUPPLY CO., Chicago.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Inc. Lamps,
Inc. El. Lt. Manipulator Co.

Anchors (Tel. & Tel.)
Matthews A Bro., W. N.

Annunciators.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Are Lamps.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.

Manhattan Gen'l Const. Co.

Western Electric Co.
Western Elec. Supply Co.

Westinghouse El. & Mfg. Co.

Automobiles.
Lowell Model Co.

Babbitt Metal and
Solder.
Gr. Western Sm. and Refg.Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Co.

Western Elec. Supply Co-

Battery Solution-
Spahr a Swingle.

Bells* Bnuers, Etc.
Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.

Western Elec. Supply Co.

Belt Dressing.
Leather Preserver Mfg. Corp.

Belting-.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blowers.
Btnnevant Co., B- F-

Sellers.
Chicago House Wrecking Co.

Whitehead Company, W. W.

Boats.
Mulllns. W. H.

••bib, Electrical.
Electrician Publishing Co.

Ferris, Robert.

Brassies.
Central Electric Co.

Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Sage A Bro., F. B.

Western Electric Company.

Oable* (See Insulated Wires.)

Cables, Rleetrlo'Seelnsu-
UtedWlreijCopper, Sheet
and Bar.
American Elec. Works.
American 6teel A Wire Co.

Central Electric Co.
General Electric Co.
MUsoori Electrical Mfg. Co.

National Conduit ACableCo.
New York Ins. Wire Co.

Simplex Electrical Co.
Standard Cndergro.
Western Elect. Supply Co.
Western Electric Company.
U/ktu, Pol. 1. amd
mates.
Central Electric Co.
Chicago Edison Co.
Ileetric Appliance Co.
Rational Carbon Co.
lUislnger. Hugo.
Wf.mrr. E.sc:

Gaelsags.
Smith Co., i. Korean.

Caalss.
Jsffr«7 Wfr.Co.

Cellar Ilea. A Mfr Oo
Western E:ec*.r

foal and Aihp« II nn fi-

ling Jlarhln*ry.
JaTrsy Mft r-">

Cells aad Magnets.
Verier Dbd'.ix v.w
wcetera Elecric Company.

fomponnd.
Dearborn Drug A Chem. Wks.
McLennan A Co.. K.

Condnlt and Conduits.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction & Repairs.
Chicago Edison Co.
Parsell A Weed.
fties Electric Company,

estern Electric Co.

Contractors and Elec-
tric Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner ELectric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
OkoniteCo.,The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
American School of Corresp.
Electrical Engineer Inst.
Int. Correspond. Schools.

Cross-Arm Braces, Etc.
Anderson A Sons, W. H.

("rows-Arms, Pins and
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cnt-Onts and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

r! Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westinghouse EL. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Drnamoi and Motors.
Akron Electrical Mfg. Co.
P.ullock Elec. Mfg. Co.
Central Electric Co.
Chicago House Wrecking Co.

-Wheeler Company.
Ft, Wayne Elec. Wks,, Inc.
Genera] Electric Co,
General inc. Arc Light Co.
Grerory Electric Co.
Hobart Elec. Mfg. Co.

lei Co.
Missouri Electrical Mfg. Co.
Northern Elec. Mfg. Co.
Ohio Electric Works.

a Weed.
Scnnreman A Hayden.
Bprajrne KlectrlcCo.

TlC Mfg. CO.

r Electric Mfg. Co.
Warren Elec. Mfg. Co.

d Electric Co.

Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Electric Heating Appl.
Amer. Electrical Heater Co.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric Nignx.
Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Engineer!.
Barron, A. M.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent & Lundy.
Wagner, Herbert A.

Electrical Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage A Bro., F. B.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating Mach'y
Besly A Co., Chas. H.
Crocker- Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engines, Gas.
Modern Gas Engine Co.
Palmer Bros.
Parsell A Weed.

Engines, Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Exh'st Steam Apuarat's.
American District Steam Co.

Baa Outfits.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Extinguishers.
Monarch Fire Appliance Co.

FlaNhers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co., B. F.

Fuses and Fuse Wire.
American Elec, Fuse Co.
Central Electric Co.
Chicago FuHe Wire A Mfg.Co.
Electric Appliance Co.
WcHtera Elect. Supply Co.
Western Electric Company.

Gears.
Besly ACo.,CbaB. H.

General Hleo. Supplies.
BIbboII Company, The F.
Central Electric Co.
Chicago Edison Co,
Electric Appliance Co,
Genera] KlectrlcCo.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Si, Lonlfl Bloc, Supply Co.
Western Elesrtrlc Co.
Western El«t, Supply Co.

>lbfiN Wool.

For

Mfg, Co.
Olohos a»« Kleetrleal
OlMiwsr*.
Coi QLa Co
Edward rg. Co.
Phwnlr Glass Co.
Western Elect. Supply Co.

>Vltoirx«3Ll3t5txO€al XrxcloJK o*

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F,

Holders, Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Institutes.
Pratt Institute.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co,
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse EI. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo., The.
Phillips, Eugene F.

Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

I.amps. Incandescent.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg, Co.

i.nmpi, inc.. Adjusters.
Inc. EL Lt. Manipulator Co.

liSOipH, Incandescent —
Keplacers A Cleaners.
Inc. El. Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fu«e Co.
Central Electric Co.
Electric Appliance Co,
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Wotttlnghouio El. A Mfg. Co.

1,1 a even's Climbers.
AnderKOn A Sons, W, H.
Klein A Ron, Mathlan.
Smith A Hemenway Co.

Maarnet Wires.
(Bee Insulated Wire*.)

A.cl-v-«3x*tlaaom©ia.t»sv

Meters.
Diamond Meter Co.
Ft. Wayne Elec Wks., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
Crocker-Wheeler Company. '

Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg.Co.

11 ot org -

Motors.
See Dynamos and

Nippers aad Flyers.
Klein A Son, Mathias.
Smith A Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Pletinum Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles aad Ties.
Berthold & Jennings.
Coolidge Fuel A Supply Co.
Fowler, John H.
Huebel A Co., C.J.
Lindsley Bros. Co.
Loud's Sons Co. , H. M.

' Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co.. C. H.

Polish (Metal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smlth-Vaile.

Pullers.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smlth-Vaile.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.anaReflnlngCo.

Reflectors.
Amer. Refit. A Lighting Co.

Re-Winding—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. B.
WostinehouBB El. A Mfg. Co.

Seoond-Hand Haoh'y.
Chicago House Wrecking Co.
Gregory Electric Co,
Illinois Maintenance Co.
Matthews A Bro., W. N.
Schureman A Hayden.
Walsh's Sons A Co,
Whitehead Company, W. W.

Shades.
Amor. Boflt. A Lighting Co.
Pacific Electric Co.

Speaking Tabes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Klec. Supply Co.

Speed Indlaaters,
Bnsly A Co., Otaas.H.
Cueen A Co.
Weston Electrical Inst. Co.

Springs.
American Stsel A Wire Co.

Barnes Co., The Wallace
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
Imerican Battery Co.
Electric Storage Battery Cc
Gould Storage Battery Co.

Tapes, Insulating.
American Electrical Works
American Steel A Wire Co
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co
Okonite Co., The,
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch-
beards.
American Elec. Fuse Co
American El. Telephone Co
American Toll Telephone Co
Bissell Company, The F.
Central Electric Co.
Central Tele. A Elec. Co,
Century Telephone Const. Co.
Chicago Telephone Sup. Co.
Couch A Seeley Co.
Ericsson Telephone Co.
Farr A Farr.
Kellogg Switchb. A Sup. Co.Kokomo Tel. A El. Mfg Co
Mason Telep. Pay Station Co.
Metropolitan Tel. A Elec. Co
Missouri Electrical Mfe CoMoon Mfg. Co., The.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co
Simplex Interior Telep. Co
Standard Construction Co
Standard Tel. A El. Co
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Strowger Aut. Tel. Exchange
Telephone Co. of Amer. The
Union Switchboard Co.
Western Electric Co.
Western Elec. Supply Co.
Yurgae Signalphone Mfg. Co.

Telephone Service.
Chicago Telephone Co.

Teols.
Anderson A Sons, W. H
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith & Hemenway Co.

Torches.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
Vindex Electric Company,
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Tracks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stilwell-Bierce Smlth-Vaile.

Varnishes.
Sterling Varnlih Co.

Vulcanised VMbre.
Vulcanized Fibre Oo.

Wire, Bare.
Amorlcan Steel A Wire Co.
HeHly A Co., Chan. H.
Central Electric Co.
Electric Appliance Co.
Okonite Co., The
Phillips Insulated Wire Oo.
Roebling's Sons Co., J. A,
Standard Underground C. Co
Western Eleotric Co.
Western Electrical Sup. Oo.

X-SLmy Outslta,
Queen A Oo.
WIllyouiiK, Elmer G.

Sco Page 3e
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The "Electra"

Carbons are the

recognized

standard

all the

world over.

ONS CARBON
cyt-CTn^ FOR ENCLOSED LONG-BURNING ARC L/SMPS.

4£i

FOR
Dj n E C T
CUBKCNT
APG tAMW

UMgsiD
UNEQUALLED IN QUALIT

AND EFFICIE6KTY'

iEMBEEl

•

--% STEADY
^LLIANT LICHT.

HUGO REISINGER 11 broadway NEW YORK.

There are no

Carbons better

than the

"Electra" and

none

"just as good."

JUST I UED
MODERN

ELECTRIC

RAILWAY

MOTORS.

JUL

BY GEO. T.

HANCHETT,
M. E.

FIRST PRACTICAL WORK ON RAILWAY MOTORS.
CONTESTS.—Chapter I.—Forms of Field Magnets. II.—Armature Winding

Diagrams. III.— Field Coil Construction and Arrangement. IV.—Armature
Construction. V.—Commutator and Brush Holder Construction. VI.

—

Motor Casings. VII.—Motor Suspensions. VIII.—Bearings and Gears.
LX.—Lubrication. X.—General Dimensions and Data. XI.—Management
and Repair. XII.—Railway Motor Design.

200 Pages. 157 Illustrations and Table. Price $2.00.

THIS Is a book unique in its treatment of electric railway equipment. The
A first ten chapters are devoted to minute description of the details of electric
railway motors that are in use to-day. Each organ of an electric railway motor
is taken up in turn, described and illustrated by examples of present and past
practice, and its operation explained in the light of practical experience. In
short, the review of current practice is of such a nature as to bring out the
reason why the electric railway motor Is built as It is to-day. For example.
Held magnets of different types of motors are illustrated and compared, and
their features of merit and faults pointed out. Armatures, annaturewindings,
brush holders, suspensions and other details are similarly treated, each detail,
however minute, being exhaustively considered. The last two chapters are de-
voted, one to the management and repair of electric railway motors, and the
other to railway motor design, a complete design being workedout as an ex-
ample. A table gives authoritative data of all types of railway motors in com-
mon use, both in America and Europe. Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BLDG., CHICAGO.

REFLECTORS!
HILVER-I'LATED
9IKRBOR
iti:n,r;(TOKH
FOB
I\CAXDKS('ENT
ILrSTKHS.

Made In many sizes and styles. Trimmed
1th prisms If desired.

We also man ufa<

Silver and Opal Glass Inverted Double Cone
Reflectors, Chandeliers and Sun Burners

For lighting; and ven-
tilating

Churches,
Theatres,
Halls and
Public Buildings.

- - ndOmameniat
Sign Lamps of Brery
Kind for Oil.
Gasoline. Border
Lights, Hunch L
Foot Lien!* and r;a .

Stands for Th-

SEND FOR CATALOG.

AMERICAN REFLECTOR & LIGHTING COMPANY,
27T-273 FRANKLIN STREET. CHICAGO. ILL.. U. S. A.

HIGH GRADE

Porcelain Insulators,
ALL STYLES AND SIZES.

CUTS REDUCED ONE-HALF SIZE

INSIST ON HAVINC BRUNT'S TUBES, INSULA-
TORS AND CLEATS.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED " BRUNT.
"

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

Constant Current Series

Long BurningArcLamps

Differentially Controlled.

Direct Carbon Feed.

Easily Adapted for Differ=

ent Currents and

Voltages.

No Springs.

Write ior Bulletin 7(Xk>.

WESTERN ELECTRIC COMPANY
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANY.
St. Paul. Minn.

STANDARD ELECTRIC COMPANY.
Cincinnati. Ohio.

CALIFORNIA ELECTRICAL WORKS.
San Francisco. CI.

KILBOl'RNB & CLARK COMPAM .

Seattle. Wash.

(N. PARIS.
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AD STUDIO-

OUR AIM .s

TO SATISFY ALL

—And particularly the
man who thinks he thinks
but never thinks.

—And particularly the old

gentleman who knows
EXACTLY what he wants
—and doesn't want the

salesman to tell him how
to run his own already

successful business.

—And particularly the
keen, nervous man
who orders "quick" when
he knows he's going to be
treated "right."

-And particularly "Ma"
who signs orders for "Pa"
when Pa's in New York
"on business" or at a

convention- working!

—And particularly our
good friend who runs the
"beer store" around the
corner and wants "a few
fans" but has to rely on
us to ship him his goods
"right"-"8ee?"

And particularly our lady

friends who write the
orders and the letters—

who write and are all right.

BUT YOU YOU CAN'T TELL WHAT A NEW HOUSE
WILL QUOTE YOU UNTIL YOU TRY IT.

Missouri Electrical Manufacturing Co.,

P. D. CABLE, F. B. LITTLE, R. W. MOORE, W. F. LITTLE,
President. Vlce-Pres't. Secretary. Treasurer.

General Offices, 1216 Washington Avenue, ST. LOUIS, MO.

In Emergencies
nothing equals a

Telephone
for promptness in summoning friends, doctor,

police, fire department. They are all within

hearing. Costs but

5 Cents a Day X
BUSINESS OR RESIDENCE.

CHICAGO TELEPHONE CO., gySflSSS
street'

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

II you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is just the book

thousands of men have been waiting for; it will he what you
want. 275 pages. Illustrated. Cloth, $2.0U

Postage free.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Bldg., Chicago.

RINGER MAGNETS.SWITCHBOARD

MAGNETS AND SOLENOIDS
of all kinds, any size and resistance.

INDUCTION COILS.
I?Iade any length, wize and renistanee with either Ordin-

ary or Dnplex Winding.

WRITE FOR PRICES AND CIRCULARS.

VARLEY DUPLEX MAGNET CO.,
Fisher Building, CHICAGO. PHILLIPSDALE, R. I.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

THE COMPOUND MUST
TO SUIT IT.Your Boiler Water Must be Analyzed ll

lS
You must deal with a Company who can ssll you the concentrated solid extracts to be

reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

VVM. «. BDOAR, ProMltlent. TELEPHONE, HARRISON I368and 1373
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GENERAL ELECTRIC COMPANY'S

Compensated Type

Alternating Current

Generators.

Automatically maintain accurate voltage regula-

tion under all the varying conditions of Arc and

Incandescent Lighting and Power service.

DIRECT CONNECTED TYPE.

GENERAL OFFICE: SCHENECTADY, N. Y.

CHICAGO OFFICE, Honadnock Block. Sales Offices in All Large Cities.

jpjfjfjfjCaCjs'jfacjCK'K'jirariS'iCjrjrjrj*' j<v &irt?i?trfCfrirm?tfF)ririPtSTrm?ic ,<.,- ,,- ^ # ^ jr jp }<• *- # & }<• tr jr ^ if >< if K" ><• i<- ic i<"
*

Northern Spherical Motor. Inclosed Type.

Northern

Motors

are of such compact and

symmetrical design that

they are easily operated

in any situation for any

kind of work. They can

be belted, geared or direct-

connected

machine.

to the driven

Our Engineering
Corps has made an exhaustive study of the various wood and
metal working machines in use by manufacturers for the pur-

pose of determining the best methods of electric drive, and we
have the results of years of patient investigation carefully com-
piled for the benefit of our customers. We have made some
of the largest installations for complete electric drive in

America and challenge a comparison of economical results.

We build all sizes of Generators and Motors lor either Alternating or Direct Current. Ask for Bulletin No. 3.40.

STANLEY ELECTRIC MFG. CO.,
PITTSFIELD, MASS.

NORTHERN ELECTRICAL MFG. CO..
MADISON. WIS.
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This meter will have

your approval if you will

order a sample; examine

it, test it in every possible

manner where there is a

chance for a weak point,

test it at points where

other meters are weak or

unsatisfactory— you will

find it what we claim for

it— as perfect as it is possible to make an article of

this nature.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAt SUPPLIES, CHICAGO.

GUTMANN
INTEGRATING
ALTERNATING
CURRENT
WATTMETER.

BUYS OUR NEW

ENCLOSED FUSE.
ROUCH HANDLING WILL
NOT BREAK IT.

FUSE WIRE PROTECTED.
ALL MICA INSULATION. SAMPLES FREE.

I

Fuse Blocks, Lightning Arresters, Connectors,

(Paper Insulators, FUSE WIRE and Specialties.
WE ALSO MAKE

AMERICAN ELECTRIC FUSE CO.
New York. Chicago. San Francisco.

EMPIRE
CLOTH

AND

PAPER

A high-grade insulator, composed of specially woven muslin or prepared
bond paper, treated with two evenly distributed coats of linseed oil,

purified by our own process and thoroughly baked. Average breakdown
test, 506 volts per mil.

MIGA INSULATOR COMPANY,
CHICACO. Originators. NEW YORK.

HERBERT A. WACNER.
Consulting Engineer.

RAILWAY LIGHTING AND POWER PLANTS,

VOLT=AMMETERS,
POCKET SIZE.^ For Testing Batteries and Battery

jjCLrcults, Locating Faults, Grounds,
etc.

RELIABLE. ACCURATE.
Send for Circular.

L. M.PICNOLET.
78-80 Cortlanat St., NEW YORK, N. Y-

CLASS WOOL
FOR STORAGE BATTERIES AND
LABORATORY WORK, FILTRA-

fg-Ii&SS WOOL KFO-. CO.,
5SE.

M
cil

a
c3fs?Se

r
;.207 W.Madison St.,Chlcago,

INVENTION!

Engineers of standing and acquaintance In
Europe wish to arrange for handling several
good Inventions abroad. We want such as are
adapted for the organization of companies, etc.
Liberal propositions made.
2ERBE CO., Engineers. 11 Broadway, New York.

WANTED
You Who are Troubled with Sparking and Cutting uf Commutators to Use

Tiie only article that will PREVENT SPARKING.
Will keep the commutator in good condition and
PREVENT CUTTING.

Absolutely will Not Gum
The Brushes - - -

it will put that high gloss on the commutator you
have so long sought after.

SO Gts. per Stick, $5.00 per Dozen.

For Sale by all Supply Houses, or

FREE, Sample Stick.

k. Mclennan & go.,
Sole Manufacturers,

!HH» Title and Trust Bldg.. CHICAGO, ILL.

SPRINGS
ALL SMALL SPRINCS USED
BY ELECTRICAL TRADE,

MOTOR OR MOTOR VEHICLE MANUFACTURERS.

THE WALLACE BARNES CO.
Established 1857. BRISTOL, CONN.

Submit samples for prices. Complete assortment, high-grade co.d
rolled steel always In stock. Catalog upon application.

8U VUjfK

(kit LiAJlKL AA

tpirrUtMAJi.

McHovCuv Works
Brazil, loci

302 Broadway. New York

.
Kinn Monndnoclc Blk.. Chicago

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

ol BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

THE GORDON PRIMARY CELL.

The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively uBed for telephone,

telegraph, fire and police alarm

service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Gordon Battery Co.,
13 and 15 Lalght Street, New York.

EOISON MINIATURE LAMPS
Over 400,000 annually shipped

to users.

All types— every variety.

Prompt shipment — in any

quantity.

Miniature Candelabra Sockets

and Receptacles.

X-Ray Tubes.

Dewar Bulbs for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company,
Harrison, N. J.
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TftANK «. PHILLPIB. P*ta>ozHT,

C. H. WACLNBIIL. Tltl a-...,m,

I. ROWLAND PHILLIPS, VtCC-PPCa.

• . R. nCMIHCTON, J"*-, SCO.

AMERICAN ELECTRICAL WORKS,
1 -. . 1 PROVIItKKCK, H. I.

!\X / /// BARE AND INSULATED ELECTRIC WIRE,
P^ri~y{/0y / electric light line wire,

I'fCs' incandescent and flexible cords,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Stche. W. J. Wnl-.on. 26 Cortlunill St.

CuirAoo Stobe. F. E. Donoboe, 82 Lake St.

Montreal Ubancu, Eugene F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPSOALE, P. I.

IDEAL AUTOMATIC
ANNUNCIATORS.

^CUR4c
fry' FEATURE OF \fS,V]

WCHBOARD !PUJMM1$
THEY ARE NOT ONLY ACCURATE
BUT RELI ABLE ANU D URABLE.

THEWAGNERCO^
SINGLE PHASE MOTOR

IS 5 ELF STARTING AND CAN

BE OPERATED FROM SINGLE
ORPL0YPHA5ECTR CUIT5.:

CAN BE STARTED FROM
A DISTAN CE. jfj/

SEND FOR BULLCTINS^'t*^

SALES ORGANIZATION

BULLOCK WAGNER
ELECTRIC MFG& ELECTRIC M FG P.

C| NCINNATI.°- *T.10UIS,M°-

The Best on the Market
Write for Prices.

Manufactured by

THE HEATH ELECTRIC CO.,

DETROIT. MICH.

A. M. BARRON,
CONSULTING ENCINEER.

Plans and Specification* for Water Works
Electric Light, Gas, Streel Railway, Telephone

and Hot Water Heating Plains. Hontls placed

and public utilities financed. Suite 220, No.

I6i Dearborn Street. Cblcago, 111.

Six Year* with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Cautet. Patent Soliciting.

EVERY COLORADO LAMP
Tested by skilled workmen for c. p.,
voltage and wattage. C. P. measured
while lamp is rotating, giving you
true average and not that most
favorable to us. Make your own
tests and be convinced. Prices and
catalogue upon application.

The Colorado Lamp Co.. Denver.

MANUFACTURERS
BABBITT METAL, BAR. WIRE SOLDER

PIG LEAD, INGOT COPPER, SPELTER, ETC

GREAT WESTERN SMELTING AND REFINING CO., Chicago

>#v.

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.
N. MATTHENVS & BRO.

SOLE DISTRIBUTORS,
OARLETON BLDO., L.O U IS.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

FINE MAQNET
ANNUNCIATOR

JUMPER NA/IR ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products In stock.

IMPROVED

WARREN

ti» ALTERNATOR
-4 SANDUSKY

OHIO2,000 LIGHTS

NATIONAL CODE STANDARD

"0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PflWTUCKET. R. I.

POLYPHASE ELECTRIC CURRENTS
AS>'1>

ALTERNATE-CURRENT MOTORS
By SYLVANUS P. THOMPSON. D.Sc, B.A., F.R.S.

Second and Enlarged Edition, with Twent) -(oar Colored Illustrations and Eight Folding Plate*.

Alternating Currents Id General
Polyphase Currents.
Combination of Polyphase Circuits and
and Economy of Copper.

roly phase Generators.
Examples of Polyphase Generators,
Struoturoof Polyphase Motors.

VlI-VIIl. Graphic Theorv of Polyphase Motors.
!X. Analytical Theory of Polyphase Motors.

Examples of Modern Polyphase Motors
Hints on Design.
Mechanical Performance of Polyphase

v
Single-Phase Motors.

Contents of Chapter".

II.

III.

IV.
V.

VI.

X.

XI.
XII.

XIII.

XIV. and PhasePolyphase Transformer*
Transformation.

XV. Measurement of PolJ
KVI Polyphase Equipment ofTacu
XVII. lMsirlhutton of Polyphase Current*

from Central Sta:
XVIII. Polyphase I

\ I \ Pro] en esol Rotating Magnetic Fields.
XX Early DeTclopmeni of the Polyph**c

.

Appendix —I. Alternate Current Calcula-
tions: the Symbolic Method. 11. Schedule of
Polyphase Patents, lnde*.

LlHt of Plates —I. Two~pbase Generator at CheTies, II. Thrv» or Alternator.
111. Two-phase Motor of Six HorserPower. IV. Three-phase Motor of Ore Hundred Horse-power.
V. Three-phase Motor ofTwenty Horse-power. VI. Con Dlsksof Three-phase Motor, VII. Two*
phase Motor of One Thousand Horse-power. VI1L Locomotive of the Jungfran Railway.

508 races, 35S Hint* , »vo. Cloth. S5.O0.
The above or any other electrical book sent on receipt of price.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bide., Chicago, III.
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ELECTRICAL WORKERS

WANTED:
Three or four competent, industrious elec-

trical workers that are familiar with con-

duit work and house wiring, can obtain

steady employment with a long established

and reliable concern doing a large con-

tracting business. Good opportunities

for the right men. Applicants must be

members of the National Brotherhood
Electrical Workers in good standing. Ad-
dress, Contracting Department, Montana
Electric Company, Butte, Montana.

WANTED.
A 14x42 or 16x36 Corliss Engine

in good condition.

LOCK BOX 31 I,
ChlUtcothe.lll.

WANTED-FOR GASH.
500,000

(
burned out incandescent

lamps. T. li. bases preferred; Edison
and Sawyer-Man taken. 4, 6, 8, 10,

16 and 32 c. p. Write for prices.

HD UJLVCC nfl 7 Franklin Puilding.

. D. nflltO UlJ., WARREN. OHIO.

U. S. ENGINEER OFFICE, 735 N. Capitol
St.. "Washington, D. C, Aug. 9, 1901. Sealed
proposals will be received here until noon, Sep-
tember 9, 1901, and then publicly opened, for
furnishing Distributing Centers for electric

lighting and power circuits for New Building
for Government Printing Office. Information
furnished on application. JOHN* STEPHEN
SEVVELL, Capt. Engrs.

TJ. S. ENGINEER OFFICE, 735 N. Capitol St ,

Washington, D. C, August 24, 1901. Sealed
proposals will be received here until noon, Sep-
tember 23, 1901, and then publicly opened, for
furnishing Electrically Driven Pumps, Cold
Drinking Water Plant* J ire Hose and Racks,
and Pipe Covering for new building for Gov-
ernment Printing Office. Information furnished
on application. JOHN STEPHEN SEWELL,
Capt. Engrs. ,

FOR SALE CHEAP.
Equity in electric light plant and water works

in enterprising town of 2 T500. Excellent
chance for a voung man to invest small amount
and take charge; long term city contracts for
water and light. Plant now paying expense of
operating, repairs, interest and retiring bonds
yearly. Can be largely increased by investing
a little money, personally managed and opera-
ted. Address or call on A. M. BARRON, 164
Dearborn St.. Chicago. 111.

FOR SALE.
Motor storage batteries and hard rubber cells

for electric vehicles, launches, etc. First
class condition and cheap. Write for bargain
list.

AUTOMOBILE SUPPLY AND EXCHANGE.
65 Woodbine St., HARTFORD. CONN.

FOR SALE.
"Generator and Alternators."

100 k. w. 550 volts Multipolar, slow speed,
^elf-oiling, in thorough good condition, $695;
also some motors, trucks, controllers.
Two 65 k. w. Westlnghouse alternators at

3386 each.
One 600 light Westlnghouse alternator, $285.

AMERICAN &LECTRIH SUPPLY & MFG. CO.,
lT Thamts Street. »«- York City.

FOR SALE.
Lot 110-volt ne-.v fan motors at bargain prices.

Old material purchased. WALSH'S SONS &.

CO . 2S0 Washington St.. Newark. N J.

FOR SALE.
One—100 Horse power direct current belted

e &00 volt Moderate Speed Motor.
One—40 ii' i direct current belted

type 500 roll Moderate Speed Motor.
Manufactory! by the \\> Electric

A Mfg. Co. These machines were used lean than
riths to operate a (loo in drat

clus condition and ready for immed Is

livery. For further particulars,

The Lee-Warren Milling Co.. Sallna, Kansas.

regoryT
ELECTRIC co.

54-62 S.CLINTOM 5T. CHICAGO

F-OF? SALE.
•alor.

One •'

One 2 ,
-

• cycle.

- - MonthlyB«rKaln5n..t

tffttratut lull/ guaranteed.

FOR SALE.
Second-hand insulated weatherproof copper

wire. No 6, 14 cents per pound; No , 10, 15
cents per pound.

G. IYIATHES' SONS COMPANY,
ST. LOUIS, MO.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chicago.

TO AVOID MOVING TWICE,
We will make especially low prices on the fol-

lowing apparatus tor a few days:
One DO k. w. multipolar, Excelsior, 125-volt Gen-

erator, direct-connected to a New York
Safety Engine, 12 x 13, practically new.

One 75 k. w 125-volt multipolar, American Ball
Generator, direct-connected to an American
Ball Engne, complete with sub-base, used
three months.

One 150 h. p 16 x 15 Phoenix Engine.
One 30O h. p. 14x24x16 New York Safet;

Tandem Compound Bngine.
One 100 h. p. 13 x L2 Phcenix Engine.
Two 100 k. w. 6-pole, Triumph. HC-volt Gen

eiators.
Two 50 k. w. Triumph, multipolar, 110-volt

Generators.
Two 50 ir.w. Jenney,bipolar. 110-volt Generators.
Two 25 k.w. .Tenney. bipolar. 110-volt Generators.
One 250 h p. Worthington Water-tube Boiler,

good for 135 pounds Hartford.
Three 100 h p., 60x 18. Phoenix Boile--, g^od

for 95 pounds Hartford.
Write for Price-ll«t No. 43 for other apparatus.

ILLINOIS MAINTENANCE COMPANY.
E. H. Cheney, Ugr. 204 Dearborn St., Chicago.

FERRIS' BOOK
on METERS.

IS SO SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR

IT TELLS JUST WHAT SOME
PEOPLE THINKTHEY KNOW.

Written expressly for the men who handle
tbe pliers.

Sent prepaid on receipt of $1.00. Address

ROBERT FERRIS, Mgr.
Edison Illuminating Co., Monmouth, III

ELECTRICAL ENGINEER-
ING TAUCHT BY MAIL.

"Write for oar free illustrated book.

"Cin I Become an Electrical Engineer?**

We teach Electrical Engineering, Eleo
tric Lighting, Electric Railway s.Mecban.
leal Engineering:, Mechanical Drawing,
etc., at jour home, by mail. Institute)
Indorsed by Thoe. A. Edison.

Electrical Engineer Institute,

Dept. K, Z40-Z4Z W. 23d St., New York.

W.S.EDWARDSMFG.CO.,
MAKERS OF FINE

Cas and Electric
Light Fixtures

21 EAST LAKE STREET, - CHICAGO.

Mend for < ululoi;.

M'CQRMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, rlgbt and left baud, are built from patterns per-
fected under systematic tests in tbe Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem.
plating the improvement of powers, will find St to their interest to confei
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE RBQUIRETIENTS
AND SEND FOR CATALOGUE.

MORGAN SMITH CO., York, Pa.

THOROUGH INSPECTIONS
AND

Insurance against Loss or Damage to

Property and Loss of Life and

Injury to Persons caused by

STEAM BOILER EXPLOSIONS.

j. M. ALLEN, Preeident,

VVM. B. FRANKLIN, Vice-President,

F. B. ALLEN, Seoond Vic«-President,

J. B. PIERCE. Secretary,

L. B. BRAINERD, Treasurer,

L. F.MIDDLEBROOK, Aest. Secretary.

The Standard Open Circuit Batteries

of the World.

B END F )R CIRCULAR ANI> PRICES.

THE LECtANCHE BATTERY CO.,
til to 117 East 131st St., N. Y.

RKS, QUICK AND'EASY. KEEPS ITS LUSTER. HOLOS OLD TRADE AND
TERIORATE. ESTABLISHED IE YEARS. SOLO BY AGENTS AND DEALERS ALL

U.S. METAL POLISH
POLISHES ALLMETALS.

Samples sent
Geo.VV. Hoffman

i NewYork.Cmicago.Sah.Franci . 295. E. Washington St. INDIANAPOLIS. IND.

Bound Volumes

Western Electrician

FOB SALE.

From Vol. 1 to Date.
ADDRESS

ELECTRICIAN PUBLISHING CO.,

610 Marquette Building, CHICAGO

The Incandescent Lamp Replacer and
Cleaner replaces and cleans any c. p. lamp
at any height or angle.

Incandescent Electric Light Manipulator Co.,

I 1 6 Bedford St., Boston, Mass.

THE TELEPHONE HAND-BOOK
BY

HEKBEKT LAWS WEBB.
Price 91.00.

The only complete and practical work
of its kind on the market.

PUBLISHED BT

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Building, Chicago

Write for Our Prices on

CORLISS ENGINES
18 and 34 x 36 Rankin & Fritsch St. Louis

Corliss, Tandem Compound Condensing,
150 lbs. pressure.

26 x 48 Fishkill Corliss, R. H.
26 x 48 Fishkill, L. H.
26 x 48 Rankin & Fritsch Corliss.

26 x 48 Allis Corliss.

24 x 42 Rankin & Fritsch Corliss.

20 x 43 Harris Corliss.

20 x 48 Wheelock Corliss.

20 x 48 Fraser & Chalmers Corliss.

18 x 42 Rankin & Fritsch Corlbs.

18 x 42 Wright Corliss.

16 x 42 Atlas Corliss.

16 x 42 Harris Corliss.

14 x 42 Allis Corliss.

14 x 36 Vilter Corliss.

14 x 24 Cooper Corliss.

13 x 36 Brown Corliss.

12 x 36 Harris Corliss.

AUTOMATIC ENGINES.
144 and 24 x J 6 Ball and Wood Cross

Compound.
13 and 204 x J5 Armingtou & Sims
Cross Compound.

16 x 32 Buckeye.
15 x 14 Ideal.

12 x 12 Armington & Sims.

8x9 Armington & Sims.

BOILERS.
Six 250-hp. Babcock & Wilcox. 125 lbs.

One 150 Heine, 125 lbs.

One 72 x J8 Tubular, JOOIbs.

Eleven 60 x 16 Tubulars, 100 lbs.

W. W. WHITEHEAD COMPANY, - DAVENPORT, IOWA.
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No. 1 6. CENTRAL ENERGY

WALL SET.

You will like tliiH Telephone when yon

see it. It's not only artistic in appearance

but is designed to make all parti

ACCESSIBLE.

You can net at any part quickly and without

removing from wall! Is equipped with oujr

Special Long Distance Microphone. W. A

C. Bi-polar Receiver and in every part as

perfectly made as we know how to make i'.

If you use this type of apparatus, write

and see what we can do for you.

THERE'S NOTHING BETTER.

NO. 98.

HAND MICROPHONE.

We've spent some money on this

SPECIALTY. Ii possesses features

don'l have. One of these is.

IT'S ADJUSTABLE

to different lengths. Another I
IT

WORKS. Again. ITS DURABLE.

There are many places whi re this com-

bination is the only convenient I

telephone one can use. Arranged for both

magneto bell and central energy systems,

as well as for interior equipment. Ii

box telephones, portable sets. etc.

Send for a Sample and Try it.

We are making a lot of small Boards, up
to 500 numbers for all systems and combina-
tions. Magneto or Central Energy Types.

TRANSFER OR MULTIPLE SYSTEM.

WE MAKE LARGE BOARDS TOO.

THE BEST MAGNETO BELL TELEPHONE
EVER MADE.

TELEPHONES

GUARANTEED

FOR 5 YEARS.

GUARANTEES SUPERIOR TY
^tlSTUN.^ASSi,

If you want a Board, large or small, we

can make it right, and at a light price

—

and promptly.

WRITE US.

SWITCHBOARDS

GET OUR PRICES.

INTERIOR

INTER-COMMUNICATING

SYSTEMS.

There isn't an exchange or contractor that

don't have a call for this class of equipment.

How many satisfactory systems do von know of '.'

l'eople have thought that "any old thing" would

do for this purpose.

IT WONT.
You must have M rat -class Instruments and properly

designed systems if you get good results.

We make the most complete line of this

equipment on the market.

IT WILL PAY TO SELL IT.

IS THERE A STREET RAILWAY IN YOUR TOWN?
.--*

If so, they've got to have

'em. Can't run a road pr

without a telephone " leas!

once a mile or at all turnouts.

This Telephone is 8 reproof,

waterproof and as damage
proof as a safe. There's noth-

ing made, regardless ol

that is its equal. Compare it

with any other you are con-

sidering. We will furnish

sample.

lie make a lot of POLICE BOX PHO\ES on this >3me order.

Why don't you get this business?

\\ c can help you. H rite and sec.
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PROTECT YOUR PROPERTY BY
USINC OUR

SIGNALPHONE
FIRE ALARM.
FIRE, POLICE AND BURCLAR

ALARM.

NO. 9B

OUR INTERCOMMUNICATING
CENTRAL ENERCY WALL
PHONE CAN'T BE BEAT.

INSIDE or OUTSIDE.

YURCAE
SIGNALPHONE MFC. CO.

MILWAUKEE, WIS.

GABLE TERMINALS.

CHEAPEST AND BEST ON THE MARKET.

NEAT, SUBSTANTIAL,
COMPACT, MOISTURE PROOF,
CONVENIENT, WILL NOT ARC.

HARD RUBBER INSULATION.
ALL CONTACTS SOLDERED.

WRITE FOR PRICES.

Century Telephone Construction Co.,

CLEVELAND, OHIO.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with
Pennies or Washers on a string.

Have you investigated Measured Service?

All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St.. CLEVELAND, 0.

TheLeich
Selective Signaling System*

FOUR PARTY
LINE m m .

SOMETHING
ENTIRELY NEW.

No Step by Step Method—Ho Relays-
No Springs.

Not affected by Line Inductance, Capac-
ity or Resistance.

1 ondensera In Circuit to stop the nai-
lery Flow.

Needj no Adjustment.

TIj'- Belt! are of tlif onJlnnry I'olarJwil
Ringer Type. Thi* "Itffiftl* n.f Mleeted l>y

tn''tin* til fllnVrrnt fnwiatnclci.

Drop urn n Lino and Lot
um Tollyou all about
Our System.

Metropolitan Telephone
78 Filth Avenue,

CHICAGO. & Electric Company.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date 100 per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W„ WASHINGTON, D. C.

"The Recognized Authority on Wiring and Construction."

The universally adopted National Electrical Codeexplalned
and illustrated in this year's edition of the hand-book.

Standard Wiring
For Electric Light and Power.

By H. C. CUSHING, Jr.. A. I. E. E., Electrical Engineer and Inspector.

ADOPTED
Bv tbe Fire Underwriters of tbe United States.

By Cornell University, Stanford University and other Techni-
cal Colleges and schools.

By over 27,000 Electrical Engineers, Central Station Managers
and Wiremen.

BECAUSE
It Is the only book on Wiring and Construction kept strictly

up to date.
It contains all the necessary Tables, Rules, Formulas and Illus-

trations.
It settles disputes, and if referred to before wiring will prevent

disputes.

Flexible Leather Cover (pocket size), $ 1 .00.

Sent post paid upon receipt of price, by

Electrician Publishing Co.,
Sio Marquette Building, CHICAGO, ILL.
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Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Go.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
CHICAGO, U. S. A.

No. 35.

CeH
TriSphl?e

E
.

RCV
36-50 W. Jackson Boulevard,

STANDARD

Telephone^ Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

Have YOU read the

NEW DYNAMO TENDERS'

HAND-BOOK
By F. B. BADT?

IF NOT, WHY NOT?
Dynamo tenders cannot get along with-

out it.

Sent prepaid on receipt of price, $1.00.

ELECTRICIAN PUBLISHING CO.,

510 Marquette Building. • CHICAGO.

HIGH-GRADE

SERIES 'PHONE.
One of the strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of hicblv
finished oak or walnut.4 bar.fully nickeled
generator. 80 ohm silk wound
able ringers, "Bell" style bipolar hard
rubber receiver, long "lever automatic
switch, long distance solid back adinst-
able transmitter, mounted on concealed
cord arm with long distance induction
colt In base. Guaranteed to ring loud
through 20,000 ohms,

PRICE, S8.25.

SEND TOR CIRCILAK NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

And Install In jour town or cit) tn

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
tooke ry ,

G h f o m e:o *
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Pole Houses, Double

Enclosure,
Absolutely dry, all doors close against

shoulders, with supporting straps, painted

three coats lead, 50 pairs, $7.00; 75 pairs,

$7.50; 100 pairs, $8.00.

Iron Pole Seats, light, strong,

convenient, safe, cheap. Cost S3.00 each.

If a man fell from a seat like that, could

he reasonably sue you?

F-USES.
'4 to 3 amperes, one set free with dis-

tributing panels. Extras, $1.00 per C.

S9.00 per M.

Cable Distributing

Boards,
Combining screw contacts with washers,

fuse connections and lightning arresters

and ground strips. Price, ioc. per con-

ductor, including fuses.

I I_ 9 ^S
B t ~ -

View

of Two

Paoels,

Capacity

Fifty Pairs

or One

Hundred

Conductors.

«- m z s
m ~ -m e~a[

c -a
g- - m '.' «---**

Dimensions of Panel Boirds:

25 Conductors, 4^ inches by 12 inches.

50 4H " 2i'4 "

75 4H " " 3i

100 "
4H " " 40^ "

Send for catalogue on

CROSS CONNECTING BOARDS.

100 conductors, rj% inches by 333^ inchei.

THE F, BISSELL CO,
TOLEDO, OHIO,

Makers '.'

Telephone Specialties.

K0K0M0 TELEPHONES
\A/ill Satisfy YOU.

NOTHING IN FRONT OF THEM.

Writ* ns for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

SS: KOKOMO, IND.

CHICAGO
TELEPHONE
SUPPLY CO.=CWCAG0, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

RHEOSTATS
FOR ALL PURPOSES.

THECUTLER.HAMMER MFG. CO.,
MILWAUKEE, WIS.

The Largest and Oldest Manufacturers of Rheo-
stats In the World.

TELEPHONES FOR EVERY ONE.
GUARANTEED

,

Or Money Refunded.

BATTERY CALL
TELEPHONES

Good (or 600 feet,

GENERATOR CALL
TELEPHONES

tiood for 3 Miles.

RELIABLE AND CHEAP

UAiMaWMldil^ A

Address all orders

FARR & FARR HOW. Jackson Blvd.mnll V iMfl-l) Department A. CHIOACO.

"Practical and to the Point"

IS ALL THAT NEED BE SAID OF

THE TELEPHONE HAND-BOOK
By Herbert Laws Webb.

160 Pages, 133 Illustrations,

Cloth, Price $1.00.

The book for those interested in telephony.

ELECTRICIAN PUBLISHING CO.,

5IO Marquette Etldg.,

CHICACO.

Wright Cable Hanger.
SEND FOR SAMPLES AND PRICES.

R.I. TELEPHONE & ELECTRIC CO.,

PROVIDENCE, R. I.

Mention this paper.

THB

MOTORMAN'S GUIDE,
A PRACTICAL TREATISE

ON
Street Railway Motors;

OH-

How to Become a Practical Motorman,
By J. W. CAYETTY.

Price, $1.00
CONTENTS.

1. Introduction. 2. Car wiring. 3. How to locate trouble in your car while
on the road. ,4. How to cut out a motor. 5. Information on "K" controllers.
G. How to locate trouble in a reversing switch and how to overcome it. 7. How
to reverse a car in order to obtain best effects. 8. Points about motors that should
be looked after closely. 9. Short circuits. What a short circuit means and how
to locate it. 10. Information on incandescent light circuits. 11. Electric motor
force, or how armature rotation is obtained. 12. How to increase the speed of a
motor by changing two connections. 13. General information on Westinghous^
motors. 14. VVestinghouse fuse block. 15. Westinghouse lightning arresters.

10. Westinghouse lamp circuit. 17. Information on open circuits and sparking
brushes. 18. Some questions you may be called upon to answer. 19. Points of
interest to all. 20. Conclusion. 21. Diagram of car.

EXTRACT FROM INTRODUCTION.
"Recognizing the fact that not one motorman in twenty thoroughly under-

stands his motors, I feel that I am giving them great value for their money, and
at, the same time furnishing them with the means of holding a position on any
line they may be employed on. While serving as foreman in different car

the author has been able to gain a great many pointers that will come upon
amfnatlon of mo tormen and conductors, and having possessed these, together

with my knowledge of electricity, I feel perfectly safe in stating that they can-
not a4k you any question that I have not honestly and correctly answered in this
little book. If you wish to learn the value of this book, go to your electrician, or
marl in charge of your motors, and ask him for information, and then, and not
until then, will you learn the true value of this book. It has always been under-

ly all electricians or foremen of ear houses, that no information of any
importance be given to any one outside of their class, and consequently most men
running cars to-day are ignorant of their motors."

Sond for- Oopy.

ELECTRICIAN PUBLISHING CO.,
510 MARQUETTE BLOC, CHICACO.

A Direct Heading Ohmmeter.

Ohmmeters,
Ammeters,

"Voltmeters.
Special Electrical Machinery.

F. B. SAGE & BRO.,
Successors to American Electric Specialty Co.,

123 Liberty St., New York City.
New York Agents Wirt Eleotrlo Co. Rheo-

stats and Brushes,

Mackinac Island
AND RETURN—7 days trip- $OA
Meals and berth included. £m ^#
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
$ I3.

Ip m.

AND RETURN—4 days trip-

Meals and berth included

Leave Chicago Tuts.. Wed., Fri. and Sat,, at 8pm.

MUSKEGON OR GRAND HAVtN $|
ANO RETURN
Berth included.

Hilj 'll!flfMai >

i

Leave Chicago 7 hj
l:: •""'-. JUL II] p. ii. dally.

Finest
Service on

Cf|*TJl JJHI the Lakes.
For complete infor-
mation address

R. C DAVIS, C. P. A., Fool Michigan Ave., Chicago, III.

OB C, R. I. & P. OR U.,B. & Q. RY'S.

:,

Our Students
Succeed

Our instruction helps students to
better positions and higher sala-
ries. This is what a student says:

A l . Incmnn IS*' < > « it < . < l .

My conrBe nan been a benefit to mo in
many wayo. When I unrolled, I wau work-
ing HH a lineman.
Owing to the ex-
cellence of yoar in-
struction, I wait
advanced to tbt>
position of dynamo
ten dor,and then to
trimmer, with an
in ore it no in wagon.
I am now Retting
practical experi-
ence In handling
machinory and
winding a rma-
turoH. I nhall al-
ways he a good
friond of the
echooln.

FliED W. HO
Three Hlvern, Mlc

Instruction by Mail
for Flipclrlcal WorkerR In Electrl-
ciil KiiKlnenrlnK. Power and Light-
ing, Railways. Lighting, Car .Run-
ning;. Monthly paymontB,
When writing, statu subject in

which Interested.
INTKitNATIONAI, C0BBE8P0NDENCE SCHOOLS

KriUhiixhod 1891, Capital tfi.MKi.om

Box 1008, Mcrniiton. Pa.

www^^ ij
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The Smith-Vaile Electric Driven Triplex Pumps.

Are easy to start, easy to run,

and are the acme of perfection.

We build Steam and Power Pumping Machinery

for all purposes, including

WATER WORKS
PUMPS,

Jel and Surface CONDENSERS,

AIR COMPRESSORS,

Cottonseed and Linseed Oil Ma-
chinery, Filter Presses and

Victor Turbines.

IF INTERESTED. ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,
257 Lehman St., DAYTON, OHIO, U. S. A.

ATon, or Two, of Coal,

or less, per day, is often the line which
divides the field of profit from the abyss
of loss. Instead of wasting your ex-

haust steam by carrying it out in theair,

save the heat units in it by using it in a

Stilwell Feed Water Heater.

For every ten degrees added to the tem-
perature of the water before it enters a
boiler, about one per cent, of the total

fuel otherwise required will be saved,
and then, in addition, these heaters
really purify the water. They are
easily cleaned, reliable in operation,

and built of the very best materials.

IF INTERESTED, ADDRESS

The Stilwell-Bierce & Smlth-VaiLe Co.,

267 Lehman St., Dayton, Ohio. U. S. A.

READ THE ELECTRICAL PAPER.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTEMTS.-CHAPTER I: Electricity; Positive and Negative; Conductors,
slon-conductors and Insulators; Electro .Motive Force; Volts; Resistance; Ohms; Current; Am-
gires.—CHAPTER II: Dynamos; Magnets: Field Colls; Electro Magnets; Permanent Magnets —
HAPTER III: Armatures, Construction or. Different Kinds of; Commutators, How Made and Con-

nected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System —
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing: Exhausting; Testing;
Oandlo Power; Operated In Series; Automatic Cut Out; In Multiple Arcor Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.—CHAPTER VI: The Arc Light; How Formed:
Causes of Unsteadiness; Remedy; ICtl'eet of Shades or Globes; Shape of Carhons Under Different
Conditions of Horning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles In Lamps.—CHAPTER VII: commutators
*nd Brushes; Tho Brush Commutators; Brushes; Different Styles of Brushes: Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
it Brushes; Care of Brushes and Commutators; Flashing. CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Colls.—CHAPTER IX:
Amorlean System of Automatic Current Regulation; The Dvnamo; Regulator; Action of Regulator.
OHArTER X: Brusb System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connictlons of No. s Brush Dvnamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System: Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation—CHAPTER XII: Excelsior System of Auto-
matic Cur rent Regulation; Dvnamo; Armature; Diagram of Circuits: The Regulator and Motor;
Action of Regulator. -CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits In Armature and Field; Regu-
lator; Circuits In Regulatnr.-CHAPTER XIV: Thomson-Houston System ol Automatic Current
Regulation; Dvnamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.-CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dvnamo; Extra Brush; Resistance Colls and Regulator. CHAPTER XVI:
Ampero Meters; Tangential Scale; Solenoid Meters—CHAPTER XVII: Voltmeters: Pressure
ml Potential Indicators.—CHAPTER XV11I: Testing; tialvanometers; Astatle Needle; Differ-
ential Apparatus, -CHAPTER XIX: Wheatstone Bridge or Electrical Balai ; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
Tho Magneto as a Testing Instrument; Armature; Field; Bell; Diagram of Circuits.-CHAPTER
XXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shout and Compound Wound Ma-
Jhlnes.-OIIApTERXXIl: Switches and Switchboards; Loop Switch; Plug and Socket: Change
Oyer Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors: General Principles the
Same as In Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tor! of Shunt .Motors; of Series Motors; Counter E. M. F.j Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.-CHAPTERI: Alternate Current Dynamos: Principles of the
Field; Field Current Armature; Winding: Connections: Lamination; Different Types of Alterna-
tors: Regulation; Leading Systems; The Brush Generators: Magnets; Armature: "Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Mordev Alternator: Stationary Armatures
Field Magnets; FerranM Armature; Field Magnets; Winding; Collectors. -< IHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dvnamo-
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Colls; Converters; Trans
formers; Economy of Distribution; An Electrical H. P.: Losses in Conductor: Induction Colls: Ef
feet of Induction; Transformers.—CHAPTER V: Transformers Continued: Induction Con-
verters: Transforming Up and Dow-n; Design of Transformers: The Static charge: Protection
Against; Grounding the Secondary'; Other Devices; The Foil I rotector; Different Tyj>os of Trans
formers.—CHAPTER VI: Transformers. Concluded; Fuses; Regulation: Wlndlngof Transformers.
Connecting to Circuit; Regulation; Safety Fuses—CHAPTER vii: Parallel System; Sei
Light System; Diagram of Circuits; Parallel System: Primary Circuit: ~

I ircult; Placiof
of Transformers; Fuses: Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force,
Hysteresis; Magnetic Penetration; The Circuit of Liues of Force: Experiments with Magnet
Rapidity of Reversals and Hysteresis.-CHAPTER IX: Arc lamps; In Series; The Wcstlnghouse
Arc Lamp; Diagram of Circuits in Lamp: Action of the Mechanism: Flat Carbons.- CHAPTER X
Arc Lamps. In Multiple: siatterv Differential Lamp: Mechanism of Limp; Its Operation.—CHAP
TEE XI: Measuring and Indicating Apparatus: Instruments for Use with Alternating current!
Differ from those used with Continuous Currents: Ammeters; Voltmeters; Description of Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments, Continued: Hot win- Instru-
ments; The Cardew Voltmeter: Details of the Instrument; Low Potential Voltmeter—CHAPTER
XIII: Voltmeters: Double Coll Voltmeter: I'no Types.—CHAPTER XTV: Spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Shin Instruments; Diagram of Connections and opera
Hon of Instrument.—CHAPTER XVI; RecordlngMeters; Stanley Meter; Construction and Win
ciples of Operation; Diagrams of Parts: siatierv Induction Meter: Description of Parts and Prtn
elnles of Operation; Watt Meter; Thomson Meter. CHAPTEKXVU: Generators In Parallel:
Difficulties In Operating: Alternate Current Generators in Parallel; Arrangements of circuits ane
Machines for Operating In Parallel; Diagram ol Common Arrangoiir nt ol Machines and Circuits.—
CHAPTER XVIII: ohm's Law: stromal) ol Current: Formulas and Examples; Power and H«al
Ing Effects ot Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO.
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Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH SPEED ENGINES. HICHEST EFFICIENCY,

BEST CONSTRUCTION.

IALL
CHICAGO OFFICE:

1526 Monadnock Building.

:noine co.,

ERIE, PENNSYLVANIA.

JEFFREYlOHAINS
FOR CATALOGUE,

ADDRESS

THE JEFFREY MFG. CO
COLUMBUS,OHI0.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 600
horse-power.

GASOLINE ENCINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

The

Pioneer

Limited.

Famous

Train

of the

World.

Chicago—St. Paul— Minneapolis

VIA

The St. Paul Road.
(Chicago, Milwaukee & St. Paul Ry.)

Equipment and Service

Lnequaled.

Time tables, maps and information
furnished on application to

F. A. MILLER. General Passenger Agent,

Chicago, 111.

ifi TELEPHONE

TROUBLES

HOW TO FIND THEM,"
By W.H. HYDEind J. A. McMANMAN,

ro**tt>\.(

HASKINS' TELEPHONE TROUBLES.

This llttte book is itrtCtlT up-to-date od all

matter* pertaining to telephone troubles and
oodles.

Sent Postpaid for 25c.

Xew fiererntb) edition pages.
Many diagrams showing connections. A com-
plete baod-book tor telephone insj

excbaoge trrs.TiAu<:r% and so .

win find this book a great help In locating tele-

phone trouble* and •
for.

ELECTRICIAN PUBLISHING CO.,

610 trjottt. Bit}., Chlctgt.

PALMER BROS.,
MIANUS, CONN.

Stationary and Marine Gasoline

Engines and Launches.

SEND FOR CATALOd.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Weslern Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals

in Dining Cars. Buffet Library Cars

with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.

daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted

excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

4'<« Br'-^way. • HtmYork 4K Vina ».. Clnelnnfttl
h field 5.t., J'lmU/t'

agtoa b:.. Botton 334 Superior St ,.i

n Mala Be., • Bufl.to 17 Caropjt-Manlur, Detroit

ai.CUrkSt..- • Cfclcgo . Klb&n .KMi.T'.r.nto.Oot.

DIXON'S
PURE FLARE GRAPHITE
works equally well whether the thermometer is at zero or fever heat. The softest and

smoothest of all known lubricants. Send for sample and pamphlet.

JOSEPH DIXON CRUCIBLE COMPANY *» Jersey City , N. J.

SAMSON TURBINE
UPRICHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

SANIES LEFFEL & CO., Springfield, Ohio, U. S. A.

i_<:
IN
c

u travel betweeHICACO
uisvilXi
JHANAP

AM
CIN
00

INI

NAP^WD
ninai

> VIA

L.EC
LIS

M0N0N ROUTE
Af^lD CM.ftD Rjwy"

LUXURIOUS PARLOR AND DINING
CARS BY DAY.
PALACE SLEEPING AND COMPARTMENTCARS BY NIGHT.
6 "TRAINS DAILY BETWEEN
CHICAGO AND THE OHIO RIVER
WMM'DOIl nuNKJREEDjInMliiai C HASH ROCKWELL
wm.»obhnw CHICAGO. nw"""1

fSheet Steel Indian CanoesN
I Nun-siu table and indestructible. 14 feet long, 89 inch be^in. B

When Traveling Northwest
See that your ticket reads via

WISCONSIN
F3AII_NA/AY

For St.Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE. WIS.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

I;
Twenty.Two Dollars, Net. S^IKM-5

W. H. MTTLLINS, 362 D«pot8t..BAI.EM,OIIIO

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance,

Electrician Publishing Co.,

CHICAGOSuite 510 Marquette Bldg.,

ALL EMPLOYES
In the operating department of the "Alton Road " are

required to pasB mental and physical examinations
calculated to Becure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the safest railways In the world Is

"THE ONLY WAY"

OBO. J. CHARLT 1ENOEII AOIiNT,

REG.TRADE MARKS

I

ilr-
7

The Phosphor Bronze SmeltingCo. Limited.

2200 washington ave.,philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE'
INGOTS,CASTINGS,*WIRE,RODS,SHEETS,etc.— DELTA METAL-
CASTINGS, STAMPINGS and F0RGINGS
ORIGINAL and Sole Makers in the; U.S.
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CEDAR POLES
LINDSLEY BROTHERS COMPANY

MENOMINEE MICH., PORTLAND, ORCCOW ArJD SPOKANE. WASH.
WHOLE-SALE PRODUCERS

SO-roOT TO 80- FOOT POLES OUR -SPECIALTY.

GET OUR PRICES ON THE FOLLOWING IN MICHIGAN WHITE CEDAR

2S, 30 AND35 FOOT, 6, 6- ANO 7 INCH

POLES, SPECIAL SIZE TROLLEY TIES.

it will pay you M ALTBY LUMBER CO., BAY CITY, MICH

POLES, TIES, POSTS, SPECIAL.
Wr- can make immediate shipment of the following sizes of poles In any quantity, 25 ft. x 4,

r, 6 7 In "ii n. x 4. 5. 6 In.. SOft. x Gin.. 40ft.xGln., 40tt.x"ln.. 45ft.x6ln.. 45 ft. x 7 In.

We 'can also furnish for Immediate shipment Trolley Ties, „ Dy size, also cedar posts, either

round or sawed halves, any size. Immediate shipment In any quantity at special prices.

THE PORTER-MORSE «JO., Saginaw, Mich.

"IPaAXaW^ (toxdvfjoMkV <S»M\wvrtV &v#w (£$£

CEDAR POLES PILING AND STREET R - R - TIES>
ufcUHii run.j

Qzan Lumber COii _ St _ Lou|Sj

M.KLEIN & SON

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of interest to all Muemen. Get a

cony now, FREE.

Headquarters for Linemen's Tools.

MATHIAS KLEIN & SON. "^SifEiL^

THE TENNESSEE LUMBER CO.

Is headquarters for red cedar and chestnut tele-

phone poles, fence posts, barn poles, railway
and highway piling, locust insulator pins, and
all kinds of hardwoods.

Main Office, Lewlsburg, Tcnn., Branch Office,

Kellerton, la., Oak Mills, Montlcello, Ark.

POLES.
WHITE CEDAR.

IDAHO CEDAR op to 80 ft.

BERTHOLD

& JENNINGS,
j

ST. LOUI8.
Chemical Building.

J

CROSS
ARMS.

LONC LEAP
PINE AND FIR.

Patents
Fifteen years of continual practice before

the TJ. S. Patent Office gives me the ability

to render inventors valuable service In pro-
curing their patents. 1 am an electrical and
mechanical eipert, thoroughly conversant
with U. 8. and foreign patent lawi.

Patent Lltlaratton. Opinions.

F. W. BARNACLO,
809-811 Equitable Building, BALTIMORE. MD.

Washington Office. 602 F Street, N. W.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

STREET RAILWAY TIES.
Oor specialty, 7 foot while cedar ties for Electric
and Street Railway*.

PERRIZO&SON8,
Daggett, Mich.

lFDAR POLFS JOHN H.FOWLER
ULU/tlX I ULLU 1705-7 FlSHE/? EfLOO., OUCACO.

COOL.IDOE f-ue:
WHITE r Mi I It

and PACIFIC COAHT
AND iUI >I_Y CO.

OFFICE, 826 Guaranty Blag., MINNEAPOLIS, HOT.

POLES W. C. STERLING & SON,
MONROE, MICH. TIES.

Eleron Pole Ysrdi in Michigan
WholesiT* Producer! for vj years

Just I*rx"fc>jL±Js:fci.eca.-

PRACTICAL
Guide for Firemen.

By W. H. WAKEMAN.
Price *7Q Conte.

80 pages, 14 illustrations, bound In cloth.

An elementary treatise relating to the care
and management of steam Boilers, Pumps,
Injector;*, etc., and Steam Plants generally.
Containing complete instructions, and many
valuable suggestions for th3 safe, practical,
and economical management ot the Steam
Plant,
Especially intended for those who seek

promotion, and aspire to be something more
than a "Coal hustler," and for the benefit of
Firemen and Engineers who do not "know
it all" and who are willing to profit by th*
Hugge-tions, etc., of "one who has been
there."
In writing this book it has been the aim of

the author to give the duties of the fireman,
or the one in charge of a steam plant, in as
simple and concise a manner as the subject
and the English language will ailmit of; and
to furnish all the information required to en-
able them to take charge of and operate a
steam plant successfully add economically.

ELECTRICIAN PUBLISHING COMPANY,

510 Marquetto Building, CHICAGO.

Big Four

CONTINUOUS RAIL JOINT COMPANY OF

AMERICA.
Gexeral Offices: 164 MARKET STREET,

NEWARK, N. J.

Millions In use on One Hundred and Forty-Five (145)
railroads in the United States, on over Seven Thousand Five
Hundred (7.500) miles of track.

GASOLINE MOTOR CASTINGS
For Constructing Automobile
Motors, 4 H. P. and 14H.P.

OPPOSITE CYLINDER BALANCED TVPB
WITH BLUE PRINTS.

LOWEUL. MODCL CO.,
North Chelmsford, Mass.

TOOLS, CROSS ARM BRACES,
DISTRIBUTING POLE TOPS.
IRON AND STEEL WORK OF

EVERY DESCRIPTION.

W. H. ANDERSON & SONS,
18 Macomb SI., Detroit, Mich.

FINEST reading on Electricians' Tools will be found in the GREEN
BOOK of Hardware Specialties.

Ask your dealer for these goods.

UHCA DROP FORGES TOOL CO., S
1

emenna) Co. 296 Broadway, New York City.

RED CEDAR PILINC, POLES AND
POSTS, all lengths. J. P. MEREDITH
CEDAR CO., Memphis, Tonu.

G. J. HUEBEL & CO.,

MENOMINEE, MICH.

Our Stock of

POLES
In Complete.

Cedar
TORREY
CEDAR CO..

CLINT0NVILLE, WIS.

Larg, Stock ComUntly on Hind.
Poles

;0R SALE-CEDAR POLES.
We b&TO tho follow Lag polea roa !;. to ship:

-In. 25-tt.... TOO
-In. 25-fl

--In. 2.W:
-m. as-ii
-in. 26-n... 1,400
-in. J.vf:

M. LOUD'S SONS CO

5-m 30-ft 600
6-ln. 30.(t .... 1.000
9-ln. 40-ft SO
7-ln. 45-ft 50

ft 90

Au Sable. Mich.

. . _ > • • f *-* . . .

Main Yard at Menominee.
BRANCH YARDS AT

Wausaukoo and Paokard, Wla.
Nathan and Bagley, Mich. "fARbs. "ftyeoriKiNu, plicK. _ £REeNBAy,"wTs. _ New LoHt>oW. Wis,
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Westinghouse
Induction Motors

No Moving
Contacts.

No Flashing,

Burning or

Sparking.

Close Speed

Regulation.

High

Efficiency

Under Wide
Range of

Load.

Minimum
Attendance.

Westinghouse Type C Induction Motor Operating Portable Tools.

Westinghouse Electric
& Mfg. Co., Pittsburgh, Pa.

Universally

Adopted for

the Operation

of

Machine

Tools,

Cranes,

Mine Hoists,

Pumps,

Ventilators,

Etc.

Simple

Construction.

Economical

Operation.

All Principal Cities in

U. S. and Canada.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

rK

BY FRANCIS B. CROCKER
Professor of Electrical Engineering, Columbia University, New York.

Prepaid. - Practical and Up>
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

TABLE OF- CONTENTS:

-Dat«

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification
and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-

g Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter

Ti Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
:ment; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-

'1 Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
ion and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-

;, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Engineer and Electrician who denireH to thoroughly master the Art of Kleetric Lighting should hove a copy of
Hiis hook. N«'nt promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,

CHI
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FORT WAYNE ELECTRIC WOiQIT\i

(INCORPORATED)

itWood" Systems for Light and Power
SMALL DIRECT COUPLED GENERATING SETS.

For Marine or

1
Isolated Plants. ^->v iBLa
In Capacities ' Jy% 1

"- '. *S HM| ^Hv

From 1 1-4 K. W. to jIpQ^hBHT
25 K. W.

10 K. W. .25 VOLTS, 350 R. P. M.

These Sets are

Simply Constructed,

Compact, Durable

and Efficient.

WE SOLICIT CORRESPONDENCE.

i MAIN OFFICE AND FACTORY, FORT WAYNE, INDIANA.

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid,

$1 A VOLUME.

Electrician Publishing Co.,

5 1 Marquette Building, Chicago.
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WIS.'- SRTEREST YOU.

Sight. ArtYon

Kaie *a fill Slice from J
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:

SPIES
ELECTRIC COMPANY,

SOLE MAKERS,

87-89 W. Van Buren St.,

CHICAGO, IU.

(^HATLLET, ADOLPHE A.
Consulting Electrical Engineer.

Plans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELHCOTT SQUARE, BUFFALO, N.Y.

HAZARD MANUFACTURING CD.,

Wires and Gables.
HIGH-GRADE RUBBER

COVERED,
WEATHERPROOF

MAGNET, OFFICE, ANNUNCIATOR WIRE,
Owtmax Office amd Wobks, New Tobk Office, Chicago Office,

Wilkesbarre, Pa- to Dey St 1801-2 Marquette Bld»

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,
tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTUBED BT

THE KARTAVEBT MANUFACTURING CO. Wilmington, Dal.

^ N.CANAL. ST. InttALwonon **
C H I C A e • I LL • u-sa- 'r^svr

mismmmmmm
ENGINES-MOTORS
BLOWERS FORGES
MECHANICAL DRAFT

BOSTON, MASS. pSSXdeShja • lonion

STEAM HEATING
VENTILATING AND
DRYING APPARATUS

•"as**"*

1 Black Diamond File Works I

43

4> OI

Est. 1803. Inc. 18»5.

Twslve

Medals

Awarded al

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

- UK 600D§ ABE OK SALE IX EVEBS 1EADHG HABDWABU ?
4i 8TOBB IK THE UNITED STATES AND CANADA. ^

1 G. & H. BARNETT COMPANY g
Jj

PHILADELPHIA, PA.
£J

AKRON GENERATORS and MOTORS.

GUARANTEED

MECHANICALLY

AND

ELECTRICALLY

PERFECT.

Highest efficiency and

modern del ign.

%is*-r'

Bulll In lire. Ir,r. O.fiK.W.

to 17SK, W.

1 49 Broadway.

AKRON RECTIICAL MAk 1G COMPANY, • AKRON, OHIO.

Insulated

Rubber
Wires and Cables.

John A. Roeblinq's Sons Co,

WORKS AT

TRENTON. N. J.

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

ins f=»iime: st-re
8T. LOUIS, MO.
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SimPLEX WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

wtsTERN billing AGtNT. simplex Electrical Company,
1 137 Monad'nock Block, CHICAGO. 75-81 Cornhlll, BOSTON, MAS8.

*s>"fe

1889—Pmrls Exposition,
Medal for Rubber Insulation.

1893-World's Fair,

Medal for Rubber Insulation.

THE STANDARD FOR
RUBBER INSULATION.
8ole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee
w
r™r Wires.

THE OKONITE CO., Ltd
Bl1_t< L. Cindia,

•rant Ck.ever,
«.n.g,r. 253 Broadway, New York.

Geo. T. Minson, Gen't Slat
W. H. Hodglna, Secy.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranlt. Rubber Covired Wires and Cables,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TBLEuRAPH AND FIRE ALARIT CABLES.

All Wires are tested at Factory. JONE8BOBO, I MO.

r

< PHONO =ELECTRIC

"

TELEPHONE
WIRE.

STRONG,TOUGH
AND RELIABLE.

BRIDGEPORT BRASS CO.,

19 Mirny St.. New York.

"Phono-Electric

«

OHIO ELECTRIC WORKS,
CLEVELAND, OHIO,

Are now mailing their new Illus-

trated catalogue of the leading

Electric Novelties and Appliances.

Write for an early copy with dis-

count sheet.

2,000 IN USE.
Ad XolUpTkUr M'/V7fi

rrata H • Ityo*
R>o«fromtO tltrkUtoM. W«f»u
or r'fil ipr.li

Tfcc Debar. EkcMlt.U..Tr«7,OMa.

Jueen $c Co..
lOlO Chestnut St., Fhila.

480 MONO* BLIG.. C:,'ICA...

Acme Testing 8ets, Queen-WIrt
Switchboard Instruments, X-E
Focus Tubes, Induction Colls.

itIericssonsso1^ m
18 THE BEST m^TOO GOOD FOR YOU ?

USED BY SIGNAL CORPS U. S. ARMY and ADOPTED AS THEIR STANDARD.

OUR TELEPHONES STAND EVERY TEST AND ARE ALWAYS SATISFACTORY.
C1VE THEM A TRIAL AND BE CONVINCED. PARTICULARS FREE.

ERICSSON TELEPHONE CO., 296 BROADWAY, NEW YORK.

I-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.. PHILADELPHIA

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

£HAJLLLET, ADOLPHE A.

Consultlnj, Electrical Engineer.

Plans and specifications for Electric Llcbt-
mg and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQCaBF. BCTl ALO. NY.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY CRAVITY DAM.
r or five cent. In .tamp., we will mail to any addreea our book entitled, The Gravity Dam.

807 MAIN ST. Write M. W. STARK, Sec'y and Trees., lor particular,. ELKHART. IMP.

CONTINUOUS RAIL JOINT COMPANY

OF AMERICA.
General Orncae: M3 MARKET STREET,

NEWARK, N. J.

Millions fn use on One Hundred and Forty-
Five (145) railroads In the United States, on
over Seven Thousand Five Hundred it. 500)
miles of tracks

'

LIGHT
If you want light to see objects below the lamp

USE SHELBY LAMPS.
6 C. P. Horliontal are 14 C. P. Vertical. Other makes are

7 C. P. Vertical.

THE COIL DOES IT-IT'S FLATTENED.

LIFE
The Longest Life at Best Efficiency.

SHELBY USEFUL LICHT
Pat. Oct. SO, 1900.

LAMPS.

A TRIAL WILL PROVE OUR CLAIMS.

THE SHELBY ELECTRIC CO., SHELBY, O.

WESTON Electrical Injtuument Co., The Bossert Electric Construction Co.
MI ... . _ . .. . MANUFACTURERS OF

Wavcrly Park, ESSEX CO., N. J.

/oi^na

"Round Pattern*
Style T.

Voltmeter,

We desire to call attention to a line of

cheap but excellent Switchboard Instru-

ments for Direct-Current Circuits, which

we designate as

-Round Pattern, •' Style F.

These Instruments .ire particularly

suitable for Isolated Plants and Feeder

Circuits in Railway and Power Plants.

Voltmeters in tanges from 3 to 750 volts.

Ammeters in ranges from 1 to 2.500 amp

All Weston Instruments are unsurpassed

in excellence of workmanship, in accu-

racy and economy of operation.

liERLTN European We. Instru-

ment Co., Rlt ss

Lokdom—KUIolt Br

Mention tboWwtmn Rlkctricus when
IriK IV;

MANUFACTURERS OF-

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL. BOARDS. SWITCHES. ETC.

t_r -r IOA . NCW YORK.

MODEL K

OF THE

"AONE"
PORTABLE

TEST SET

NOW READY.

See Trade Note in this Journal for more complete

description, illustration, I

Write for Catalogue No. SOO-A-Free.

SMALLEST, LIGHTEST, HOST COMPLETE.

Measures Resistance. Conductivity. Insulation. S«

Calibrates Ammeters and Voltmeters. Locate? Faul^ 1. Hurra.

& Varley Loop Tests, etc.. etc.

u < make a full line

ELMER C. WILLYOUNC,
97-OB FRANKFORT ST. NEW t'OUK, N.
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GOOD THINGS
A-B Solid Copper Case
and Pressed Steel Case

INCLOSED INCANDESCENT

ARC LAMPS
FOR ALL CIRCUITS

DIRECT OR ALTERNATING CURRENT.

Simplest in Construction. Easiest to Trim. Most Perfect in Regnla-

lation. Longest Life. Easy Accessibility to Mechanism.

NEW TYPE

MALONEY TRANSFORMERS
-HAVK THE

Highest Efficiency, Closest Regulation, Smallest Copper
and Core Losses, most Perfect Ventilation,and are the most
"up-to-date'" and Rest Transformers on the market.

TWO YEARS' GUARANTEE.

<>ive as an opportunity to convince you that these are the two l»est

tilings of their kind on the market.

iraffl

iff ill ! 1 lip!;

Vpr 1
1- I MWl^

!|||l|*^

iSiiifH3

•..

1 ff^wJtfH

Hi
i .WfciigH

I II

F]
1 1 1II 1

WESTERN ELECTRICAL SUPPLY CO.

CITM.OGUES OH APPLICATION. ST. LOUIS, U. S. A.
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THE ELECTRIC STORAGE BATTERY COHPANY
will, upon request, forward copies of illustrated "Bulletins" describing installations of the " GbloriOC HCCUUIUlatOl"

"

in the various fields of Railway, Lighting and Power Service.

NEW PRICE LISTS NOW READY FOR DISTRIBUTION ARE
"A" Standard types of "CI.llori.uC accumulator" for lighting, power, etc., etc. "P" Standard types for portable use.

••V" Standard types for vehicle work. "X" Special "JEHuC" type for vehicle use.

ftoSfeS The Electric Storage Battery Co.
ask lo be placed on our *•"

ma '" n9 "
sl

Allegheny Avenue and 19th Street, Philadelphia, Pa.

Cleveland. San Pbj I'iijlai>j:i.phia,Sai rn I New Youk IIobton, Ciiicago. Baltpmork, St. Lori».

cStioes: f ion Broadway. 60 State St. Marquette Bldg. Equitable Bldg. Watnwright Bldg. New England Bldg. Nevada Block.

j^I^^^^IJ^XJ^lVI FoR Incandescent Lamps and Everything Else.

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.

PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

We tell PLATINUM in any quantity, either large orsmall. We buy PLATINUM or anything

containing PLATINUM, in any quantity.

BAKER «& CO.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

Newark. N. J. New York Office. 120 Liberty Street.

Copper Wires and Cables
BARE—INSULATED.

FOR. TELEGRAPH, TELEPHONE, LIGHT and POWER.

Weatherproof, Rubber Covered, Lead Encased.

CROWN RAIL BONDS.

American Steel (<£L Wire Co.,
New York, >sg Chica-go. Ng Denver. Se*.rv Fra.ncisco.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co— —
Akron Smoking Pipe Co 14

American Battery Co 14

American Blower Company .24

American District Steam Co..—

Amer. Electric Fuse Co —
Amer. Electrical Heater Co.. 14

Amer. El. Telephone Co 19

American Electrical Works.. .15

Amer. Relit. A Lighting Co.. 7

American School of Corresp 9

Amer. Steel & Wire Company. 3

Amer. Toll Telephone Co.... 18

Anderson & Sons. W. H 27

Anderson Tool Co., The — 13

Baker A Company 3

Ball Engine Company 26

Banner Electric Company. .. 8

Uarnaclo, F. W 27

Barnes Company, Wallace....—

Barnett Company, G. A H 30

Barron, A. M 15

Beardsloy Gravity Dam A
Construction Co 1

Berthold AJonnlngs 27

Besly A Co., Charlos H 30

Big Four R. R —
Blssell Company, The F 20

Bossort El. Construction Co.. 1

Bowers Manufacturing Co ...30

Bridgeport Brass Co 1

Brunt Porcelain Works, G. F.3I)

Mullock Electric Mfg. Co.. .. 15

Burnley Battery A Mfg. Co. .20

Central Electric Co 6

Central Telephone A El. Co. .22

Century Glass Co 5

Century Telephone Const. Co.—
ChaUlet, Adolphe A 1

Chicago A Alton Railroad... -26

C. A N. W. R R !

Chicago Edison Company—
Chic. Fuse Wire A Mfg. Co...

Chic. House Wrecking Co....

C M. ASt. P. R. R
Chicago Telephone Co
Chic. Telephone Supply Co...

College City Electric Co
Colorado Lamp Co. . The
Continuous Rail Joint Com-
pany of America

Coolldge Fuel A Supply Co..

Couch & Seeiey Co
Crocker-Wheeler Company..
Cutler-Hammer Mfg. Co....

Cutter Elec. A Mfg. Company,

Dearborn Drug A Chem. Co.. 13

Diamond Motor Company— 4

Dixon Crucible Co., Joseph. .26

Edison Decorative & Minia-

ture Lamp Department 11

Edison Mfg. Company 15

Edwards A Company 9

Electrical Engineer Instituto.—

Electric AppllanceCompany.il

Elec. Motor A Equipment Co. 8

Electric Storage Battery Co.. 3

Electrician Pub. Company. ..29

Electrolysis Proof Conduit

Manufacturing Co 16

Elliott Tulephono Co., The. 20

Ericsson TelcphonoCompany 1

Farr & Farr 23

Ferris. Robert lo

"For Sale"Advortlseraonts .. 16

Ft. Wayne Elec. Works., Inc..20

Fowlor, John H 27

Franklin Eng. A Elec Co....—

General Electric Company. . . 10

General Incandescent Arc

Light Company 17

General Incand. LampCo....l7

Glass Wool Mfg. Co —
Goodchlld A Welsh 30

Goodrich Steamship Line. ...27

Gordon Battery Company.... 14

Gould Storage Battery Co 4

Great Western Smelting A
Refining Company —

Gregory Electric Company... 16

Hartford Steam Boiler In-

spection A Insurance Co.. .—

Hazard Manufacturing Co...--

Heath Electric Company ....15

Hill, W. S., Electric Co 24

Hobart Elec. Mfg. Company.. 1

Hoffman, G. W 16

Holmes Fibre-Graph. Co —
Hucy Company, The M.S.... T

Humphrey, Henry H —

Illinois Maintenance Co 16

Incandescent Electric Light

Manipulator Company.- ... 10

Indiana Rub. A Ins. W.Co.... 1

India Rubber A Gutta Percba

Insulating Company —
Intcrnat'l Corres. Schools ...16

Klein A Son, Mathias ,

Klemm A Company
KokomoTel. A El. M. Co. ,.20

Jeffrey Manufacturing Co.

Johnston, Thomas J

Kartavort Manufacturing Co.—
Kellogg Switchboard A Sup-

ply Com|>any 15. 1'.'

Keokuk Telephone Sup Co. .20

Keystone Elect. Inst. Co 28

Leather Preserv. M. Corp 14

Leclanche Battery Company.lU

Leffel A Co., James 2*J

Llndsley Brothers Company. .27

Loud's Sons Co., H. M 27

Lowell Model Co —

Maltby Lumber Company... 27

Manhattan Gen'l Const. Co.14

Manross, F. N 9

Mason Tel. Pay Station Co.. 27

Matthews A Bro., w. n .17

McLennan A Company, K— 14

McRoy Clay Works 14

Meredith Cedar Co., J P 27

Metropolitan Tel. A El. Co.. 18

Mica Insulator Company —
M Iscellaneous Advs 16

Missouri Electrical Mfg. CO..U
Modern Gas Engine Co 20

Moloney Electric Company,. 9

Monarch Flro Appl. Co —
Monon Railroad ,£6

Moon Mfg. Co., The 22

Mulilns, W. B 26

MunsellA Co.. Eugene M

National Carbon Company...—
National Condu :

a <

National India Rubber Co— —
New York Ins. Wire Co 28

Northern Elec M fg Co 13

Ohio Electric Works l

Okonile Company, The 1

Ozan Lumber Company 27

Pacific Electric Company \

Palmer Brothers 26

Paragon Fan A Motor Co —
Parsell A Weed 30

Perrizo A Sons —
Phelps Company. The 9

Phillips, Eugene F 15

Phillips Insulated Wire Co.. .15

Phoenix Glass Company —
Phosphor-Bronze S. Co 26

PIgnolet. L. M..„ H
Pittsburg A L. S. Iron Co 27

Porter-Morse Company 27

Pratt Institute 16

Queen A Company 1

Relslnger, Hugo —
Reynolds Electric Co IS

R. I. Teleph. A Elec Co —
Rockwood Mfg. Company 1

Rocbllng'sSonsCo., J. A 30

Sago A Bro.. F. B 2"

S i i Supply Co... SO

Sargent A Lundy M
Sawyer-Man Elec Company..—
Schureman A Hayden 10

Shelby Electric Company. i. IS

Simplex Electrical Co., The.. 1

Smith A Hemenway Co 27

Smith Co., S. Morgan 16

Spahl A Swingle 20

trio Company 30

Spraguo Eloctrlc Company .. 4

Standard Construction Co.. ..20

Standard i^any.

Standard TeL A Elec Co.. 19. 21

Standard Undcrg. Cable Co. . .—

Stanley Elec. Mfg. Company..—
Stanley Instrument Co b

Sterling A Son. W. C 27

Sterling Electric Company ... is

Sterling Varnish Co.. The.... 5

Stilwell - Bierce A Smith-
Vaile Company 15

Stow Mfg. Company 15

Stromberg-Carlson TeL Mfg.
Company *2

- uit. Tel. Exchange 13

Sturtevant Company, B. F....25

Swedish-Am. rto3n Toi. Co.. 23

Telephone Co. of Amer.. The 20

Tenn. Lumber Company 57

Torrey Cedar Company 27

Turner Brass Works $

Union Switchboard Co 17

U. S,Blecti is

Yalenttnc-Clark Co.. The —
Varley Duplex Magne: C
Vimiex F jny...—
Vomacka .t 5

Vulcanized Fiber Company. .30

Wagner Electric Mfg. Co....i5

Warner. Berber: A 14

Walsh's Sons A Company... 16

Warren El. M fp. Campany ...15

Western EleoneCo 7

Wotern El. Snpplj Company. 2

Wcstlnghous* Electric A
Manufacturing Company. 5S

Weston i: I Oo... l

Whitehead Company. W. W. —
WUlyoung. Elmer G 1

Central R. R 20

Worcester Company.. C. H. . ::

Wrlgley. Thomu

Yurgae Slgnalphone Mfg. Co SO

For Ci.'issh'UMi Index o* Advertieuemeiitsi Se-o Pago O.
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MANUFACTURED BYMotors,
Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams Street, CHICAGO.

CO
o
CO

CO

CO

WRITE FOR OUR NEW CATALOCUE
35 STYLES DESK AND OFFICE LIGHTS. NEW IMPROVE-

MENTS; FINE FINISH; LOW PRICE. 25,000
LAMPS SOLD IN 1900.

PACIFIC ELECTRIC COMPANY,
125 Main St., LA CROSSE, WIS., U. S. A.

LUNDELL
MOTORS
Have always had a higher effi-

ciencyandgreater durability than
any other motor by reason of

superiordesign andconstruction.

They are adapted to all classes of machine driving and are made
in sizes from £, H. P. to 1,000 H. P. Send for descriptive
bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 627-631 WEST 34lh ST., NEW YORK.

BRANCH OFFICES: CHICAGO, BOSTON, ST. LOUIS, BALTIMORE.

GOULD STORAGE BATTERIES.
ESPECIALLY ADAPTED FOB

STREET RAILWAY
POWER PLANTS.

also CENTRAL STATIONS

and ELECTRIC VEHICLES.

Electric Elevators, Railroad Signal
Apparatus, Telegraphs, Telephones,
Electric Fire Alarms.

Send for Description and Catalogue.

GOULD STORAGE BATTERY CO.,

NEW YORK OFFICE, 25 West 33d St.

work., depew. n. y. NEW YORK. N. Y.. U S. A.

Scheeffer Recording

Wattmeter.
ROUND PATTERN TYPE "E,' FOR ALTERNATING CURRENTS.

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO.
PEORIA, ILL., U. 8. A.
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WEATHER
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WIRE

D&W
ENCLOSED

FUSES

PITTSBURGH

TRANSFORMERS

MANHATTAN

ARC

LAMPS
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3 14-316 EAST 75TH STREET,

YOMAGKA & MAZANEK,
MANUFACTURERS OF

Tested Fuse Links, Fuse Wire and Specialties,

NEW YORK CITY.

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Black Finlnhinc Varnish,

Sterling Black Air DrvinR Varnish,
Sterling Black Core Plate Varnish.

THE STERLING VARNISH CO.,
Plttsburj, Pa.. U.S. A.

THE STERLING VARNISH CO..
25 Colmore Row, Birmingham. England.

THE CENTURY GLASS COMPANY, BELLAIRE, OHIO.
t 2'A 1

CENTURY

-2/32

.|SI4-

OPEN AND ENCLOSED OUTER AND INNER ARC GLOBES AND SHADES
FOR ALL TYPES OF LAMPS. CRYSTAL, OPAL, OPALESCENT, ALABASTER.

THE ONLY HOUSE IN AMERICA MAKING A SPECIALTY OF ELECTRICAL GLASSWARE.

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK, N. Y.

Pacific Coait Agency: 33 New Montgomery St., SAN FRANCISCO, CAL.
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THE STANDARD ELECTRIC CO.
I 13 W. THIRD STREET,

J

CINCINNATI, OHIO.

WE CARRY IN STOCK A COMPLETE LINE OF

PEERLESS TRANSFORMERS,
STANDARD LAMPS,

SACHS NOARK FUSES
AXI> Alit ELECTRICAL, SUPPLIES.

Try Our Trolley Connector.

Adjusters, Inc. Lamps.
Inc. El. Lt. Manipulator Co.

Anchors (Tel. & Tel.)
Matthews & Bro., W. >'.

Annunciators.
Central Electric Co.
Edwards & Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Are Lamps.
Anderson Tool Co.. The.
Central Electric Co.

Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.

Gregory Electric Co.

Mannattan Gen'l Const. Co.

Western Electric Co.
Western Elec. Supply Co.

WestlnKhouse El. & Mfg. Co.

Automobiles.
Lowell Model Co.

Babbitt Metal and
Solder.
Gr. Western Sm. and Relg.Co.

Batteries and Jare.
Burnley Battery & Mfg. Co.

Central Electric Co.
Edison Mfg. Co.
Edwards £ Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Battery Solution.
Spahr tE Swingle.

Bella, Buisers, Site.

Central Electric Co.
Edwards & Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Dreasiae:.
Leatber Preserver Mfg. Corp.

Belting. „ , , _
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blewera.
American Blower Co.
Btur.eTant Co., B. F.

Boilers.
Chicago House Wrecking Co.

Whitehead Company, W. W.
Boats.
Mulllns. W. H.

Bosk., EleetrloaL
Electrician Publishing Co.

F-:—is, P.obert.

Brashes.
Centra! Electric Co.

Hobarl Elec. Mfg. Co.

Holmes Fibre-Graphite Co.

Sage* Bro.. P. B.
Western Electric Company.

Cables (Se« Insulated Wires.)
Cables, s»leetrio(SeeInsu-
lAt*dWlres)Copperf Sheet
aad Bar.
American Elec. Works.
American Steel & Wire Co.

Central Kiec'.rlc Co.
General K'.sctrlcCo.
MHvyjrl F.:ec:rlcal Mfg. Co.

.-.a! Conduit ACableCo.
>«» York Ins. Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.

tYattsrn Elect. Supply Co.

d Electric Company.

Oarbeaa, Pelata aad
Mates.
'>:..-»

Cnlcaro Edison Co.
B.ectric Appliance Co.

•

p.«:<cr.r. Hugo.
Western Elect. Supply Co.

Castaneta.

axitfi Co.. B. Morren.
Chelae.
Jsffrsj Mfg. Co.

Ota-ealt Breaker..
Our.sr Z.v. A Vfr
Wm:*- "

-.'.P»n7.

I oil and Anhea II. i,-l-

llnc tlarhinerj'.
Jsffrsj Mfg. Ce.

Cells •< kfaa-aets.

Wmun BlMtriccompear.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Compounds
Dearborn Drug A Chem. Wks.
McLennan & Co.. K.

Conduit and Conduits.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction & Repairs.
Chicago Edison Co.
Farsell A Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
OkoniteCo.,The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
American School of Corresp.
Electrical Engineer Inst.

Int. Correspond. Schools.

Cross-Arm Braces, Etc.
Anderson A Sons, W. H.

Cross-Arms, Pins and
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cut-Outs and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Hill, W. S., Electric Co.

irl Electrical Mfg. Co.
rn Electric Co.

Western Electric Supply Co.
Westlnghoase EL A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Dynamo* and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg.Co.
Central Electric Co.

cklng Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co,

Inc. Arc Light Co.
Gregory Electric Co.
Hobert Else. Mfg, Co.
Lowell Model Co.

rl Electrical Mfg. Co.
Northern Elec. Mfg. Co.
Ohio Electric Work*.
Parse]) A Wi I

Bchurtman A Haydsn.
Bpracu* Electric Co,
Sunlp.v '/,. Co.

):. ¥
':*. Co,

Warren B

Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Electric Healing .appl.
Amer. Electrical Heater Co.

Electric Hallways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Klt-ctric s*iK«ir>.
Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Engineers.
Barron, A. M.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent A Lundy.
Wagner, Herbert A.

Electrical Instruments.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage A Bro., F. B.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse Ei. & Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating Mach'y
Besly & Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engines, Gas.
Modern Gas Engine Co.
Palmer Bros.
Parsell A Weed.

Engines. Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Exh'st Steam Apparatus.
American District Steam Co.
Van Outfits.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Extinguishers.
Monarch Fire Appliance Co.

Flat*hers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co., B. F.

Fuses and Fuse Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse WireA Mfg. Co.
Electric Appliance Co.
Vomacka a Mazanck.
Western Elect. Supply Co.
Western Electric Company.

Gears.
Besly A Co., Chan. H.

General Ifileo. Supplies.
Blssell Company, The F,
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.

' ' Supply Co.
Standard Electric Compctny.
Weatern Elcetrlc Co.
Weitern Elfct. Supply Co.
Wrfgley, Thoi

I.L.i-,- \\ <,.,l

.
. tffg Co

Globes aad Blectrleal
Olaaswars.

Oil Co,
Ptaomlx Giaia Co.

I'OJT
Wentern Elect. Supply Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre- Graphite Co.

Heating and Yeutllat-
lng Apparatus.
American Blower Company.
Sturtevant Co., B. F.

Holders. Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Institutes.
Pratt Institute.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elee. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A,
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lamps, Incandescent.
Banner Electric Company.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
EdlBon Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchlld A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Phelps Company, The.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
WeHtlnghouBO El. A Mfg. Co.

Lamps, Iae., Adjusters.
Inc. El. Lt. Manipulator Co.

l.unipH, Incandescent —
Bepla£er> A Cleaners.
Inc. El. Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fnno Go.
Ontral Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Weutlnghouse El. A Mfg. Co.

Linemen's Climbers.
Anderwon A Sony, W. If.

Klein A Son, MathJan.
Smith A Hemenway Co,

Magnet Wire*.
(Beo Innulated Wires.)

A.dvearti«exnoxxtsa

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks,, Inc.
General Inc. Arc Light Co.

Mica,
Munsell A Co., Eugene.

Mining Apparatus, Elee.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Motors— See Dynamos and
Motors.

Nippers and Flyers.
Klein A Son, Mathias.
Smith <& Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Pletlnum Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Ties.
Berthold A Jennings.
Coolidge Fuel A Supply Co.
Fowler, John H.
Lindsley Bros. Co.
Loud's Sons Co., H. M.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Poli-.li (Metal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Valle.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.ana Refining Co.

Reflector**.
Amer. Relit. & Lighting Co.
Klemm A Company.

Re-Wtnding—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. B.
Westlnerhouse El. A Mfg. Co.

Seoond-Hand Mach'y.
Chicago House Wrecking Co.
Gregory Electric Co,
Illinois Maintenance Co.
Matthews A Bro., W. N.
Schureman A Hayden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Amer. Refit. A Lighting Co.
Kli:mm A Company.
Pacific Electric Co."

Soldering Paste.
Burnley Battery A Mfg. Co.

Bpealclag Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Speed Indicators.
Hosly A Co., Ohai. If.

Queen A Co.
WeNton Klectrlcsl Innt. Co.

See A^eajse 3s

Springs.
American Steel A Wire Co
Barnes Co., The Wallace
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Cc
Gould Storage Battery Co.

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch-
beards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Bissell Company, The F.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co.
Chicago Telephone Sup. Co.
Couch A Seeley Co.
Elliott Telephone Co.
Ericsson Telephone Co.
Farr A Farr.
Huey Company, M. S.
Kellogg Switchb. A Sup. Co.
Keokuk Telephone Sup. Co.
Kokomo Tel. A El. Mfg.Co.
Mason Tetep. Pay Statlon'Co.
Metropolitan Tel. A Elec. Co
Missouri Electrical Mfg Co
Moon Mfg. Co., The.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Strowger Aut. Tel. Exchange.
Swedish-American Tel. Co.
Telephone Co. of Amer. The
Union Switchboard Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Yurgae Signalphone Mfg. Co.

Telephone (Service.
Chicago Telephone Co.

Teels.
Anderson A Sons, W. H.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Torches.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
Vlndex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Tracks, Bleotrlo Oar.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
LofTel A Co., JaB.
Smith Co., S. Morgan.
Stllwoll-Blcrce Smith-Vaile.

Varnishes.
Sterling Varnlih Co.

Vulcanised Fibre.
Vulcanized Fibre Co.

Wire, Bare.
Amorican Stool A Wlrs Co.
Besly A Co., Chag. If.

Central Electric Co.
Eloctrlc Appliance Co.
Okonite Co., Tho
Phillips Insulated Wire Co.
Roebllng'ri 80ns Co., J. A.
Standard Underground C. Ce
Western Electric Co.
Weutern Electrical Sup. Co.

X-ttar ftntsMa,
Queen A Oo.
Willyoung, ElmorQ.
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THE HI. S. HUEY CO,
INDIANAPOLIS, IND.

MANUFACTURERS OF

TELEPHOHE CABINET WORK
SWITCHBOARDS. MAGNETO BOXES. BRIDGING BOXES.

SERIES BOXES. BACKBOARDS AND WALL CABINETS.

WHEN IN THE MARKET FOR CABINET WORK WRITE US.

REFLECTORS!
Light is useless if you can't have

it where you want it.

Paragon Reflectors throw the

light just where you want it.

Our Incandescent Reflectors are

neat and are superior to all others.

They are green outside, glossy

enamel white inside. Reflecting

surface. Made in various styles

and sizes. Get our catalog.

American Reflector & Lighting Co.,

271-273 FRANKLIN ST., CHICAGO.

KLEMM* CO.,
N.W. Cor. 5th and Cherry

Sis., Philadelphia.

"KLEMM" ADJUSTABLE DESK SHADES , be best > ,he ,

Send for Catalogue of Reflectors for Stores, Churches and general purposes.

"KLEMM" PATENT ADJUSTABLE REFLECTOR , cheapest**,
Reflector for lighting Show Windows and Art Galleries.

WESTERN ELECTRIC GENERATORS.
Isolated Plants.

Central Stations.

Complete

Installation.

Arc Lighting Systems.

Write for

Bulletin.

WESTERN ELECTRIC COMPANY,
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

ArtERICAN ELECTRIC COnpANY,
St. Paul, Minn.

ANTWERP.
STANDARD ELECTRIC COnPANY.

Cincinnati, Ohla.

LONDON.
CALIFORMA f LEC1 RIO L « C 1 » :

San Frtnilsto. Cal.
K II I CI I M *CI AlK CO.,

Sraltla. Wa«h.
PARIS.
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Everything Up-To-Date—
NEW FACTORY—MOST MODEM EQUIPMENT.

THOROUGHLY EXPERIENCED HELP IN EACH DEPARTMENT.
CAPACITY: 5,000 LAMPS PER HAY.

RESULT:—"BANNER" LAMPS ARE SUPERIOR.
We can PROVE IT:—Give us a chance. Send for booklet: "Ol'fi DELIGHT."

THE BANNER ELECTRIC CO., - - Youngstown, Ohio.

ALWAYS READY-LIGHTS WITH A MATCH
THE TURNER GASOLINE POCKET TORCH.

PRICE $1.50 EACH.
This is a small, nickle-plated hand torch for getting into corners, between ceilings, or working
in cramped places. It is a new style of burner that lights with a match and makes its own
gas. The reservoir is 5 inches high and 1^ inches in diameter. A bicycle pocket pump is

used for making air pressure. The reservoir holds about one-half pint of gasoline and the
torch will burn about one hour with one filling.

Jif
f 3

\

-

-1

.
.

li

FOR SALE BY DEALERS IN ELECTRICAL SUPPLIES.

THE

f

TURNER BRASS WORKS,
I20 KINZIE ST.. CHICAGO

BREWSTER UNIVERSAL

SIGN RECEPTACLES,
A SYSTEM OF UNITS
From wbjjeh may be quickly formed, wired aad installed

any thingin tuefibapeof

THOBOUUHt,Y 'WE413ft«H{,BO0g
,

KLECTBJC SIGNS Oft JSMSCTIWCAJ,
DKCOKATiONS OF AKV STYiE.

THe CONHBCTJNa UNfc.

Clampa the Heceptaclett lb perfectly rigid yet , reedlty

sdjimable formation of any desired design.

8lm pie I Practical l Inexpensive!

iodUpensable to Theater* Or Merchants desiring to keep
fcbre»n of ibe time* by

ELECTRICAL ADVERTISING.

ELECTRICAL
SUPPLY
DEALERS and
CENTRAL
8TATIOMS or

ILLUMINATINC
COMPANIES
CENERALLY.

PAUHTED 0.0 .,.

AH. t

8OLE MANUFACTURERS,

THE ELECTRIC MOTOR ft EQUIPMENT CO.,
tod Speefelly lieiAftm'-ni.)

13-10 Beaver Street, NEWARK, N. J.

WE MAKE

INDUCTION COILS,

RINGER MAGNETS,

SWITCHBOARD MAGNETS

TO ANY SEASONABLE SPECIFICATIONS WITH
i:i Till: It BABE OB COVEBED WIBE.

CORRESPONDENCE SOLICITED.

VARLEY DUPLEX MAGNET CO.,

FISHER BUILDING, CHICAGO. PHILLIPSDALE, R. I.
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Free Scholarships
THE OPPORTUNITY OF A LIFETIME TO CET A

TECHNICAL EDUCATION
BY CORRESPONDENCE

Almost gone. Owing to the great demand, application! from this date can be considered only in the order received. None will
be accepted postmarked later than September 30th, 1901. Write at once for particulars, and Hand-book describing courses,
methods, etc.

The American School of Correspondence is located in the educational center of the country. It offers courses
Mechanical, Electrical, Stationary, Marine and Locomotive Engineering, Heating, Ventilation and Plumbing, and Median:
Drawing, under instructors trained and teaching in the great technical schools for which Boston is famous.

We are advertised by our friends:

in

anical

MR. F. H. McGEE. Supt. Motive Power. Seaboard Air Line Railway. Portsmouth.
Va.. says:

—

" I think that your method of Instruction has been a great benefit to the laboring
world at large,—not only to the mechanic, but to those desiring Information on point-
pertaining to Steam.Electrical Engineering or Mechanical Drawl ng.and bas thus enabled
many of our young men of to-day to complete a course of study along with the practical
experience derived from shop work of which they were not able to avail themselves
prior to the organization of your school. It is a great benefit to all casses of labor."

GEORGE L. RICE. Chief Inspector for Deering Harvester Co.. Fullerton and
Clybourne Avenues. Chicago. III., says:

—

"I have carefully examined the Instruction Papers sent me by the American
School of Correspondence in connection with the course In Electrical Engineering I

have taken with them, and must say that I am highly pleased with the Information they
contain, and, as 1 have had several years' experience as a student In different coil
pondence schools, I do not hesitate to- recommend your School to any one who «
good, practical course."

CAN YOU AFFORD TO PASS THE OPPORTUNITY BY?

AMERICAN SCHOOL OF CORRESPONDENCE,
(Chartered by the Commonwealth of Massachusetts)

BOSTON, MASS., U. S. A.
Mention WestemfcEleetrician.

MANROSS"
HAIR SPRINGS

FOR ELECTRIC
l\OICATI^r. -\.\D RECORDING
(.Al'l.tS SIEtM GAUGI

Largest Manufacturers of

Hair Springs in the United States.

Non-Magnetic Hair Springs of Phos-
phor Bronze and other non-magnetic
metals. Hair springs of any de-
scription manufactured to order.

F. N. MANROSS, Forestvllle, Conn.

JEbWARDS a^C

Lock Gravity

Drop

Annunciator.

Extra heavy, well finished

caieol ornamental design.

The drops being fastened to

I the back- board, the case may

|

be removed without disconnect-

ing wires.

fiWyowK H-v

%M
ONE CANDLE
POWER

is enough light in many places.

A wicked waste of good "killiwoggs" to

use sixteen times too much light. It runs up
an unnecessary bill by meter and takes an
unnecessary amount of coal on flat rate.

Teach your customers the comfort of a light

which is either soft or bright as you want it.

For the flat rate consumer more comfort
without more expense asSt****

For the meter consumer more comfort,
less expense.

HYLO
lamps turn up and down from 16 to one
candle power. Fit standard sockets, any
voltage from 50 to 125.

Sold by first class lamp makers, jobbers

and dealers. A representative is wanted in

every town. If the electric light plant

and the supply dealer do not have
HYLO lamps write for our wholesale
prices. Write for circular anyway.
Ruby HYLO for photographers dark
room is a quick seller.

THE PHULPS CO.,

35 State Street, DETROIT. niCH., U. S. A.

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY,
Maite 510 Marquette, CHICAGO.

MOLONEY

TRANSFORMERS
HAVE NO EQUAL

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.
Two-year guarantee.

Moloney Electric Go.
ST. LOUIS, Mo.

FRANCIS (IKANtlBH. New York.

WE.S1EKN FI.HCTMICAI. SUI"W.V Ctl .

SI. Loata, >1".

NORTHWEST EI.ECTHIC EMI. CO .

I'.irll.tn.l. Ore.
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THE

EDISON LAMP
"
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Every incandescent Iaiftp useJ, in the

illumination of the Pan-American Exposition

was made in the Edison Lamp Factory
of the General Electric Company,
at Harrison N.J.



Scplcmlicr 14, 1901 WESTERN ELECTRICIAN

INTO YOUR HEAD
AT LAST!

"NEW BROOM SWEEPS CLEAN?" DON'T
YOU BOTHER—JUST GET IN LINE FOR

AD STUDIO

SOME OF THOSE "SWEEPINS!"

IN ORDERING FOR FALL CONSTRUC
TION, REMEMBER

OUR BIG

ACENTS FOR

Vindex Transformers,

Bernard Dynamos and Motors,

Milwaukee Multipolar Apparatus
(Motors, Etc.)

General Incandescent Lamps,
Standard Insulating Varnishes,

Electro Insulating Tapes,

Etc., Etc., Etc., Etc.

ST. LOUIS
STOCK,

And don't forget we solicit

TELEPHONE SWITCHBOARD
PROPOSITIONS.

MISSOURI ELECTRICAL MANUFACTURING CO.

P. D. CABLE,
President.

F. B. LITTLE, R.W.MOORE,
Vice-President. Secretary.

W. F. LITTLE,
Treasurer.

General Offices, 1216 Washington Avenue, ST. LOUIS, MO.
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THE NEW SHELBY LAMP!
50 TO 100 PER CENT
MORE USEFUL LIGHT.

Send for our pamphlet containing opinions and report of tests made by people you know.

Lamps almost invariably hang down-

ward above the horizontal line of

vision.

Objects to be illuminated are be-

neath.

Light travels in straight lines.

Therefore

THE USEFUL LIGHT is that

passing through the end of the

lamp.

Think it over.

You want the most light for current

consumed.

PA TENT APPLIED FOR. Shelby 10 candle-power lamps con-
sume 40 per cent less current than
any make, 16-candle-power.

Shelby 10 candle-power lamps give
more USEFUL LIGHT than any
single, anchored or double filament
lamp of 16 candle-power.

Why do you consider efficiency of
light wasted ?

There is every reason why you should
consider efficiency or cost of light
utilized.

Observe candle-power and efficiency
in table below. Which is the most
economical lamp or which gives the
most light of value, for current con-
sumed ?

If reflectors are used, or if you con-
sider reflected light from any source,
Shelby lamps give an equal amount
to reflect.

16C P. SHELBY NEW TYPE TIPPED BULB.

Anchored Oval Filament

" Double Filament

C. P.

Horizontal.

16 C. P.

16 "

16 "

C P. Vertical.

(Useful Rays )

14 C. P.

7 '

5 '

When Efficiency

Horizontal is

3.5 watts.

3.5 "

3.5 "

(Useful Rays.)

i watts

8 "

11.2
"

THE SHELBY ELECTRIC CO.,
Main Office Allff OV t%EM Mf%and Factory, O tl ML.LO J j UH IU .

NEW YORK OFFICE 141 Broadway. Telephone, 1209 Cortlandt.

CHICAGO OFFICE Home Insurance Building. Telephone, Central 1771.

BOSTON OFFICE 25 High Street. Telephone, Boston 3951-3.

DETROIT OFFICE Chamber of Commerce, Telephone, 2961,

LARGE ASSORTED STOCK AT ABOVE BRANCHES.



September 14. i'j"i WESTERN ELECTRICIAN 13

DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

THE COMPOUND MUST
TO SUIT IT.Your Boiler Water Must be Analyzed IfS

You must deal with a Company who can sell you the concentrated solid extracts to be
reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

WM. H. HJDO.A.I*, l»re.»i<Jent. TELEPHONE, HARRISON I358and 1373

« - n LIGHT UP YOUR DARK CORNERS
AXI» I'SK

THE "L-H." ENCLOSED

ARC LAMP.
DIRECT CURRENT COXSTAXT POTENTIAL TYPES.

\

/

THESE LAMPS ARE THE SIMPLEST, AND THE MOST EFFICIENT ON THE
MARKET. THEY DON'T COST MUCH TO BUY AND LESS TO OPERATE.

MANUFACTURED BY

THE ANDERSON TOOLCO.,
ANDERSON, IND.

CIVES
THE LIFELIKE TALKING EFFECT

TO SIGNS AND SHOW-WINDOW DECORATIONS- IN FACT, TO
ALL DISPLAYS WHERE ELECTRIC LICHTS FORM A PART.

THE
ORIGINAL
REYNOLDS
FLASHER.

THE ONLY ORIGINAL REY-

NOLDS FLASHER is used and

endorsed by the largest and

most substantial concerns it

the world.

Every claim is substan-

tiated by succesiful results.

Write now for our interest-

ing proposition to Central Sta-

tions. Electrical Supply Houses

and Electricians.

REYNOLDS ELECTRIC CO., .incorporated,. 221 Fifth Ave,, CHICAGO

SAVES
From 40 to 60%
on Your Electric

LIGHT BILLS.

SHOP *> TOOL
Norfhern/Wotons

Catalogue No.

260

-Mo.di.son Wis . U.S.A.

If you are interested in the use of

Electric Hotors

FOR DRIVING JIILX,, FACTORY OR MACHINE SHOP

we will be glad to mail a copy of Catalogue No. 260 which we have just

published. Over one hundred pages, fully illustrated, showing applications

of Northern Motors to many classes of machinery. We believe there is more

solid information in this catalogue regarding Motor driven tools and machinery

than in any catalogue previously published.

Kindly write your request oti the letterhead of vour Company, s/lsk tor

Catalogue &{o. 260.

Northern Electrical nanufacturing Co.,
Hadison, Wis., U. S. A.
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GUTMANN INTEGRATING WATTMETER
For Alternating Current

is an inductive type meter, direct reading, requiring no constant.

It is accurate 011 all loads of the alternating circuit.

The Gutmann Wattmeter has a large overload capacity.

The loss in operation is practically nothing.

Dust proof, and not subject to external magnetic fields.

The Gutmann Wattmeter records the true energy of the alter-

nating circuit, regardless of the power factor of the circuit.

Electric Appliance Company, Chicago, Electrical Supplies.

Selling Agents Packard Lamps and Transformers, A.=B.

Arc Lamps, Gutmann Integrating Wattmeters, etc., etc.

Made to last

X-RAY TUBES
Perfectglass—free from bubbles,strains and blisters.

Perfect Construction— Re-enforced seals—durable
in every detail.

It pays to use them—they can always be repaired.

Expert advice gladly given on all X-Ray work.

Miniature Incandescent Lamps and Sockets.

De-war Bulbs for Liquid A ir.

EDISON DECORATIVE & MINIATURE LAMP DEPT.

,

General Electric Company,
Harrison, N.

J.

SOFT
GREEN MICA

A VERY SOFT HICA FOR COririUTATOR INSULATION.

We are the original and largest importers of this quality and have direct

connection for our supply. If you have not used this quality let us send

you a sample order. Prices lowest in the market. ALL OTHER QUALITIES-

EUGENE 3IUXSELI, & COMPANY,
CHICACO &. NEW YORK.

ENGINEERING,H1RBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,
riMCB BLDQ., REM

VOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults. Grounds,

y*\\>0 RELIABLE. ACCURATE.
ri^C^fl Send for Circular.TTT L. M. PICNOLET.

78-80 Cortlandt St., NEW YORK, N. T-

For Porcelain or Clay In*
sulating Specialties, such as
Bushings, Knobs or Cleats,
Address,

THE AKRON SMOKING PIPE CO.,
MOCADORE, OHIO

SPARKING Reduces the working capacity of a
motor of dynamo, wears 'out the com-
mutator , washes power andmay cause

a fire, All this may be avoided If you use . . . . .

The onlv article that will PREVENT
SPARKING. Will keep the Commu-
tator in eood condition and PRE-
VENT CUTTING.

Absolutely Will Not Gam The Brushes.

50 Cents per Stick. $5.00 per Dozen.

SEND FOR FREE SAMPLE STICK.
For sale by all supply houses, or

K. McLENNAN & CO. Sole Manufacturers. 909, 100 Washington St. t Ch icagO.

It will put that high gloss on the
Commutator you have so long sought
•fter.

IM M
AMERICAN ELECTRICAL HEATER CO.

Manufacturers Electric Heating Appliances,

Write for catalogue. 193-197 River St. DETROIT MICH

AMERICAN"2fE

ARE THE BEST. Sand for descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
est'd i Baa. 1 7 IS. Clinton St., Chicago, III,

CARGENT & LUNDY,

Engineers,

jooo, 46 E. VAN BUREN ST., CHICAGO.

FREDERICK SARGENT. A. D. LUIIDV

WE BUY OLD BELTS
OR 3CRAPS, ANY SIZE OR

CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFO. CORP.
27 W. MONROE ST.. CHICAGO

SL 7\du

mfrKJAAA^
(J

C{rliA>CU

McRovClav WoHKS.
Brazil. Iiri.

302 Broadway. New York

inw Mound nock Blk Chicago,

THE NATIONAL CONDUIT * CABLE CO.
Manufacturers

ol

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,
Executive Offices, Times Building, NEW YORK, N. YCEMENT LINED PIPE FOR CONDUITS.

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Gordon Battery Co.,
13 and 15 Lalght Street, New York.

MANHATTAN SERIES

A. C. Enclosed

Arc Lamp System.

ENCLOSED ARC LAMPS FOR ALL CIRCUITS.

MANHATTAN GENERAL CONSTRICTION COMPANY,

NIJWAHK, IV. J.

SALES OFFICE: 120 BROADWAY, NEW YORK.
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FRANK t*. PHILLPIti. PRESIDENT.

C. H. WAGCNBtIL, T-rAnuncn.
CUGCNC F. PHIL.HP*,
QCNCHSL MANAOfM.

C. ROWtlND PHILLIPS, Vi'.r.Pm*
o. n. nmmcTON. jn , sec.

AMERICAN ELECTRICAL WORKS,
PKOVII>K\('K, 1! I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS.

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yoiik Stoke, W. J. Watson, 26 Corllandl St.
Chicago Store, F, E. lJonohoe, 82 Lake St.

Montreal Branch, Eugrne F, Phillips' F.kTtrlcal Works.

MAIN OFFICE! AND FACTORIES. PHILLIPSDALE, R. I.

DEAD BEAT
/
//isfn/me/it/s (fes//yj/>/e

/or /nam/ fvcijo/is.

WAGNER 00?AMMETERS

#/iet Voltmeters are
//is/ri////e/irspossess/no
////s c/zararre'r/st/c/r?
r/ie /i/p//es/ tfearee.

WAGNER CO?
SWITCHBOARDS
TRANSFORMERS

AND
SINGLE PHASE
MOTORS as-e a//
asyoocfas ca/i/fe/rrao'e.

SAl£S OftC-AAS/ZAT/OH

WAGNER BULLOCK
ELECTRIC ELECTRIC
MFG. CO. MFG. CO.
Sr. £ou/s. Afo. C/fic/n/iaf/. O.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market.

Write for Prices.

Maotrfactnred hy

THE HEATH ELECTRIC CO.,

DETROIT. MICH.

A. M. BARRON,
CONSULTING ENCINEER.

!
I'lans and Specifications for Water Works

Electric Light, Gas, Street Railway, Telephone
and Hot Water Heating Plants. Bonds placed

and public utilities financed. Suite 220. No.

16* Dearborn Street. Chicago, 111.

1 Six Yetrt with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Cautea. Patent Soliciting.

COLORADO STANDARDS OF C.P..

Voltage and amperage are absol ulely
correct. None of ih*>se are over or
underrated, a* COLORADO LAMPS DO
NOT RUN DOWN as soon as p aced
in circuit.

It will pay you to use tbem.
Prices and catalogue upon appli-

cation.
THE COLORADO LAMP CO..

DENVER.

RMUI'.l.l-UEl; 1.-7,'.

COMBINATION OF

Stow Flexible Shaft
AND

MULTI-SPEED MOTOR.
Practically dust and water proof. For Portable

Drilling, Tapping. Reaming, Emery Grinding, etc
Write for Catalogue and Prices.

STOW MFG. CO., Binghamton, N. Y.
Gen'I European Agents, Selie, Sonnentbel & Co..

86 Queen Victoria Street. London. England.

SEVEN UNITS OF

VICTOR TURBINES,
Similar to engraving herewith—each unit consisting or tore*

pairs of r>4-lncrj wheels with our patent draw rod arrangemeri*.

for operating the gates, and each unit arranged for direct con-

nection to electric generator, hare recently been Installed : l

THE 8T. LAWRENCE POWER CO., Massena, N. Y.

OUR NEW CATALOGUE DESCRIBES TBI S STi 1 .1.

MANUFACTURE
IF.F:S- '.'.

STEAM AND POWER PUMPINC MACHINERY,

INCLUDING....

Single Pumps, Duplex Pumps, Triple Expansion and Compound
Pumping Engines, Jet and Surface Condensers, A!r

Compressors, Oil Mill Machinery and
Filter Presses.

IF INTERESTED. ADDRESS

The Stilwell-Bierce & Smith-Yaile Co.,

257 LEHMAN STREET, DAYTON, OHIO, U. S. A.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

W«s> Ars Prepared to Furnish Beet Quality
FINE MAGNET

ANNUNCIATOR
JUMPER NA/MR ALSO

SWITCHBOARD
CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products in stock.

IMPROVED

WARREN
ALTERNATOR
SANDUSKY

OHIO

NATIONAL CODE STANDARD

"0. K." Weatherproof Wire.

Slow-Burning Weatherproof

'0 and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET, R. I.

COltOt-ULlrlDI
EDISON PRIMARY BAT

rOD OA» INOINC1,

•LOT MACMINCS.

AUTOMOBILES

miLKOiD SIGNALS,

Cr)0«IINC SELLS.

SMALL HOTOM

tic,

con^iiHt cuaacta

NO LO; »l ACTION

•WILV not ••tin

CELLS '0«

•"OATASLE

FULL DESCRIPTION IN BOOKLET NO *

EDISON MANUFACTURING COMPANY,
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ELECTRICAL WORKERS

WANTED:
Three or four competent, industrious elec-

trical workers that are familiar with con-

duit work and hous • wiring, can obtain

steady employment with a long established

and reliable concern doing a large con-

tracting business. Good opportunities

for the right men. Applicants must be

members of the National Brotherhood
Electrical Workers in good standing. Ad-

dress, Contracting Department, Montana
Electric Company, Butte, Montana.

WANTED.
Position as manager or superintendent of

telephone plant. Have had seven years' practi-

cal experience. Can furnish best of reft lences.

Address "K. P. P.," P. O. Box 108, Battleboro,

WANTED.
A thorough telephone man for the road. Ad-

drtS'«"l'KLKPHOKE,"ca e Western Electrician,

510 Marquette Bld^., Chicago.

WANTED.
First -class telephone electrician; married;

management of two hundred and fifty number
exchange and one hundred miles ot to I lines

Must have thorough practical knowledge and
some business ability. Position near Chicago.
Good wages and square treatment for right

man. Address "PRACTICAL" care Western
Electrician, 510 Marquette isldg., Chicago, 111.

WANTED-FOR GASH.
500,000 burned out incandescent

lamps. T H. bases preferred; Edison
and Sawyer-Man taken. 4, 6, 8, 10

16 and 32 c. p. Write for prices.

HD UAVCC Pfl 7 Franklin Puilding.

. D. HAItO bU., WARflEN. OHIO.

POSITION WANTED
By an electrician and stationary engineer. Will
accept steady place. Fifteen years" experience
in eiectrical" work and steam. Licensed and
reference, understands installing and main-
tenance. Address wiih particulars and salary
paid. Address \. V.,' care Western Electrician.
510 Marqneite IJldg.. Chicago.

D. S. ENGINEER OFFICE. 735 N. Capitol St ,

Washington, D. C, August 24, 1901. Sealed
proposals will be received here until noon, Sep
iember'23, 1901, and then publicly opened, for
furnishing Electrically Driven Pumps, Cold
Drinking Water Plant, r ire Hose and Racks,
and Pipe Covering for new building for Gov-
ernment Prtniins Office. Information furnished
on application. MOHN STEPHEN SEWELL,
Capr. Engrs.

FOR SALE CHEAP.
Equity in electric light plant and waterworks

In enterprising lown of 2,500. Excellent
chance for a toung man to invest small amount
and take charge; loi.g term city contracts for
waierand light. Plant now paying expense of
operating, repairs. Interest and retiring bonds

Can be largely increased by investing
a Utile money, per-orjallv managed and opera-

Addre&sor call on A. M. 1SAKRON, 164
Dearborn St.. Chicago. 111.

FOR SALE.
Lot 110-volt new fan motors at bargain prices.

Old material purchased. WALSH'S SONS &.

2 JO Washington St., Newark, N. J.

FOR SALE.
current belted

eed \iotor.
- direct current belted
peed Motor.

Man

H ill: are In lir.-t

cum* condition and ready for immed b

; articular*, add read,

The Lee-Warren Milling Co.. Sallna, Kansas

{&
V3

regory;
ELECTRIC co.

34-62 S.CLINTON 5T. CHICAGOFOR SALE.
-ic alternator.

•• V> cycle.
w.

• W. , •

- Monthly Bargain 3n?M
All

\.j guaranteed.

WANTED.
A Stanley Alternator, 75 to 150 K. W.

16,000 aliernations, 1 000 R. P. M. Must
be in good working order, with switchboard
and exciter. Address

Livingston Water Power Co. Livingston, Mont,

FOR SALE.
Second-hand insulated weatherproof copper

wire. No 6, 14 cents per pound; No. 10, 15
cents per pound.

G. MATHES' SONS COMPANY,
ST. UOUIS, IWIO.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chicago,

TO AVOID MOVING TWICE,
We will make especially low prices on the fol-

lowing apparatus for a few days:
One 50k. w. multipolar, Excelsior, 125- volt Gen-

erator, direct-connected to a New York
Safety Engine, 12 x 13, practically new.

One 75 k. w 125- volt multipolar, American Uall
Generator, direct-connected to an American
Ball Eng ne, complete with sub-base, used
three months.

One 150 b. p 16 x 15 Phoenix Engine.
One 300 h. p. 14x24x16 Ne* York Safety

Tandem Compound hngine.
One 100 h. p. 13 x 12 Phoenix Engine.
Two 100 k. w. 6-pole, Triumph, 110-volt Gen-

eiatbrs.
Two 50 k. w. Triumph, multipolar, 110-volt

Generators.
Two 50 if.w. Jenney,bipolar.llO-volt Generators.
Two 25 k.w. Jenney.bipolar.ltO-volt Generators.
One 250 h p. Worthington Water-tube Boiler,

good for 135 pounds Hartford.
Three 100 h. p., 60x18, Phoenix Boile~, g^od

tor 95 pounds Hartford.
Write for Price-list No. 43 for other apparatus.

ILLINOIS MAINTENANCE COMPANY.
E. H. Cheney, M*r. 204 Dearborn St., Chicago.

FERRIS' BOOK
on METERS.

IS SO SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR

IT TELLS JUST WHAT SOME
PEOPLE THINKTHEY KNOW.

Written expressly for the men who bandle
the pliers.

Sent prepaid on receipt of $1.00. Address

ROBERT FERRIS, Mgr.
Edison Illuminating Co., Monmouth, III

FOR SALE.
Motors, storagebatterles and bar rubber cells

for electric vehicles, launches, etc. First

class condition and cheap. Write for bargain
list.

AUTOMOBILE SUPPLY AND EXCHANGE.

B5 Woodbine St.. HARTFORD. CONN.

CHICAGO FUSE WIRE & MFG. CO.

Exhibit, Sec. "S," Electricity BMg.. 8unalo.

CHICACO FU8E WIRE &. MFC. CO.,

(ASPHALT AND PAPER.)
Cables enclosed in them proof against Electrolysis. ioc% better

service over wires enclosed in them. Makes the best subway. Con-
struction simple and inexpensive. Everlasting. Water, gas and
frost proof. Joints water tight. 7 foot lengths. 3 inches internal

diameter. Weight, 2 lbs. to foot. We build complete subways.
Special Sizes from I V3 inches to 8 inches made in quantities.

ELECTROLYSIS PROOF CONDUIT MFG CO. HIS MANHATTAN BLDG., CHICAGO.

The Incandescent Lamp Replacer ana
Cleaner replaces and cleans any c. p lamp
at any height or angle.

Incandescent Electric Light Manipulator Co..

I 1 6 Bedford St., Boston, Mass.

BUY YOUR BOOKS
FROM THE

Electrician Pub. Co.. 6 1 Marquette Bldg., Chicago.

Pratt Institute
BROOKLYN, N. Y.

TWO YEAR COURSES IN

APPLIED ELECTRICITY
AND IN

STEAM & MACHINE DESIGN
Write for Catalogue and Particulars.

DETERIORATE. ESTABLI'
KEEPS ITS LUSTER. HO

U.S. METAL POLISH
tears. Solo by agents and dealers all over the i

LMam ^M| m^ ^m 3 Ounce box 10 cents
I 1 I

J
I ^Bk ^1 Samples sent"U Lid II Geo. W. Hoffman

POLISHES ALL METALS. l...»n lli.h.. C»ic.go.S«».F>«^..co. Z9S. E. Washington ST.INDIONJPOLIS.INn.

I

Our Btudenta succeed because they use i

I. C. S. textbooks. I

Steam Engineering
A course in Steam Engineering enabling stn-
dents I., pass examinations ami secure better
positions, includes operation of dvnamoa and
motors. This is what a student says:

SAIARV DOUBLED
After having been a student in the Inter-

nal! una 1 t 'orrespondence Schools for some time,
I believe it my duty to write a few words Bet-

ting forth some of the
benefits I have derived
from my Course. When
I enrolled in the Station-
ary Engineers' Course, I
was employed as fireman
in a small electric street-
railway power station.
Since enrolling, I have se-
cured a nrst-elass unlim-
ited engineers' license,
have been advanced to
the position of chief en-
gineer in charge of a 6,000
H. P. electric railway
power station, and have
had my salary more than
doubled.

F. H. Kimball,
Boston Terminal Co. Power House,

Boston, Mass.
We teach by mail. Mechanical, Steam, Electri-

cal, Civil and Mining Engineering: simp and
Foundry Practice; "-
tecturej Plurabinj
phony; Telegrapl
Design ; Lettering
Teaching; Enghsl
ning; Electroihei
French. When v>

interested.

1 Drawing :Arclu-
t Metal Work; Tele-
emistry; Ornamental
;eeping ; Stenography

;

lies; Locomotive Kun-
;; Herman; Spanish;
tate subject in which

taught by m ail.
i International! Correspondence Schools,

:

t

Box 1003, Scranton, Pa,

The Standard Open Circuit Batteries
of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

1-ten-ted lephony.
A review of pateDts pertaining to Telephones and Telephonic Apparatus by the

American Electrical Engineering Association.
CONTENTS : Introductory.—Perrentaee of Patents Sustained.-Supreme Court Decisions.

-Berliner Case—Induction Coil.— I>rawbaue,h Cases—Hunnings Tiansmitler.—Subscrtuers'Calls.
—Switchboards.—Law System.-Mann Sy-tem.- Multiple Boald.— Express System—liavcrot-Hess
System.—Comparative Advantages. Multiple and Divided Board Systems—Carney Plug Board.—
Brief MentiOD.—Automatic Switchboards.— CcDclusioDS.— Index.

ILLUSTRATIONS:
Patent of A. G. Bell. No. 174,465. Patent of Etnlle Berliner, No. 233,969. Patent of

Emile Berliner, No. 463,569. Patents of Emllo Berliner in Parallel Columns. Patent of

C. A. Cheever. No. 208.463. Patent of H. H. Eldred, No. 303.714. Patent of Thos. A.
Watson, No. 256,258. Patent of L. B. Firman, No. 283,334. Patent of M. G. Kellogg.
No. 247.199. Patent of C. E. Scnl.o.-i-, No. 330.058. Patent of C. E. Scriiiuer, No. 300.144.

TriinklniT Principle. Patent of Shaw & Ohllds, No. 319.85G, Mann System. Patent of

L. B. Firman, No. 252,576, Western Union Pin Switch. Express System. Patent of

Sabln & Hampton, No. 513.531. Subscriber's Automatic Signal. Eavevot-Hess System.
Patent of M. J. Carney, No. 258,886. Apostoloff System.

Handsomely Bound In Cloth. Sent Prepaid on Receipt of Price, $1.50.

Electrician Publishing Co., 510 Marquette Bldg., Chicago.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Gives a higher percentage of useful eflcct than any other water-wheel
heretofore mode. All sizes, right and loft hand, arc built from pattern* per-

fected under systematic tests In the llolyokc Tenting Flume.
Parties having power plunts which arc unsatisfactory, and those coutem.

plating the Improvement of powers, will find H to their Intercut to confe:

with us, as we are willing to guarantee remits where others have failed, no

mattor what make of turbine has been In use. STA I II UVA)\ ilk H/IIJN I s

AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.
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Gl MARK.

The "G. I." Series A. C. System

for Street and Commercial Lighting,

is attracting the attention ot Station

Managers and Engineers everywhere.

Perfect Regulation,

Highest Efficiency,

Ease of Installation,

Simplicity.

Are a few points that make the

"G. I." A. C. System the most popu-

lar and has resulted in its selection after severe competitive test.

One Customer writes:

"We are pleased to state that we have your A. C. arc lamp sys-

tem in operation for the past five months and that the same gives

entire satisfaction. We recommend your lamps and regulators to any-

one desiring to install such a system."

WRITE FOR BULLETIN No. 83 FOR FULL
INFORMATION.

Circuit Breakers
Read what a user of G. I. Circuit Breakers

has recently written us regarding them:

"In regard to the circuit breakers furnished

us on the 24 Railway Feeder Panels, we beg to

say that up to the present time (after being in-

stalled one year) the breakers have been giving

excellent satisfaction, opening at the load for

which they were set and leaving no burnt marks

on the metal when opening under a heavy current.

"

WRITE FOR BULLETIN No. 52.

Switch Boards, Incandescent Lamps,
Panel Boards, Fan Motors— Desk and Celling,

Automatic Switches, Small Power Motors,

Qulck'Break Switches, Rotary Converters,

Push-Butlon Switches, Rheostats, Speed Regulators,

Ammeter and Voltmeter Switches,

Circuit Breakers— V. L. & O. L.,

Flush Receptacles and Plugs, Wright Discount Indicators,

Molendo Receptacles and Plugs,

High Tension Apparatus,

Arc Lamps—A. C. <S D. C Underground Apparatus,

Regulators, Transformers,

Sewing Machine Transmitters,

MANUFACTURED BY

GENERAL INCANDESCENT ARC LIGHT CO.
Factory and Ceneral Offices:

572-578 FIRST AVENUE, NEW YORK.

Branches in all Principal Cities. Agents Everywhere.

G. I

INCANDESCENT
LAM

General IncandescentLamp Co.,

Write for lllllli-llll

no. ao,

NBVV YORK.
CIvRVBlrAND.

OUY
GUY
ilephon

MBAUGANCHO
TO STAY GUYI

E, TELEORAPH
EET RAILWAY

AND

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.

\A/. rsl. MATTHEWS & BRO.
SOLE DISTRIBUTORS,

60S CARI-ETON SLDO., ST. LOUIS.

Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Co.
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PROTECTION
FOR^

CABLES, SWITCHBOARDS

—AND—

TELEPHONES
GUARANTEED BY US.

ENDORSED BY THE
NATIONAL BOARD OF

FIRE UNDERWRITERS,

Also a complete line of

Switchboards
EITHER

Multiple, Battery Call,

Transfer, Full Battery,
! Toll, Generator.

DISTRIBUTING BOARDS,
ALL KINDS CABLE TERMINALS,
TELEPHONES FOR ALL USES.

Sterling Electric Co.,
FACTORY

LAFAYETTE, IND.,

U. S. A.

BRANCH

1250 M0NADN0CK BLDG.,

CHICAGO, ILL.

DID YOU KNOW
THAT IF YOU WANT TELEPHONE SERVICE
AND CANNOT AFFORD TO PUT A CENTRAL
OFFICE EXCHANCE IN

YOUR CITY
THAT WE CAN FURNISH YOU WITH AN AUTO-
MATIC EXCHANCE WHICH WILL COST YOU
PRACTICALLY NOTHINC TO OPERATE, AND
NOT VERY MUCH TO INSTALL, AND WHICH
DOES AWAY WITH THE CENTRAL OFFICE EN-
TIRELY. THIS IS THE IDEAL SYSTEM FOR ANY
CITY DESIRING TELEPHONE SERVICE WHICH

IS TOO SMALL
FOR AN EXCHANCE SYSTEM. ASK US AND
WE WILL TELL YOU ALL ABOUT IT.

U.S. Electric Mfg. Co.,

BUTLER, PA.

The Leich Four Party Line Selective Signaling System,

SOMETHING ENTIRELY NEW.
Xo Step by Step Method Xo Relays—Ko Springs.

\<»t affected by Line Indnctance, Capacity or Resistance.
Condensers in Circuit to Stop tbe Battery Flow.

\eeds no Adjustment. Always in Order.
Applicable to all Exchanges.

Tlie II. 1 1* are of Hie ordinary Polarized Hinger Type. The signals are
selected by means of different frequencies.

WHITE US son.

METROPOLITAN TELEPHONE & ELECTRIC CO.,
76 5th Avenue, OHIOAOO.

•»••••••••••»••••»•••«»•••>»»••••••••»•••»•««>
Pennies or Washers on a string

do NOT operate our machines.
Others are easy. Try them. In-

vestigate measured service. It is

the best paying feature of the
telephone business. Write us.

the AMERICAN TOLLTELEPHONE CO.,
50 SHERIFF STREET, CLEVELAND, OHIO.
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TELEPHONES ! TELEPHONES

!

All Kinds of Telephones.

FOR YOU
AND

FOR YOUR
NEIGHBORS !

IM

No. 157.

FOR YOUR
FRIENDS
AND

FOR YOUR
ENEMIES.

IM

KELLOGG SWITCHBOARD AND SDPPLY CO.,

Green and Congress Sts., CHICAGO.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES is Complete.

I

AMERICAN ELECTRIC TELEPHONE CO.,
CHICAGO, U. S. A.

No. 35.

CEH
T"tphI?e.

BCV
36-50 W. Jackson Boulevard,

STANDARD

Telephone a^ Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

INTERCOMMUNICATING PHONES.
FOR FACTORIES. STORES. WAREHOUSES. ETC.

GET THE BEST—THE SIMPLEX.
The SIMPLEX SYSTEM possesses all the good

features of the best telephones of this kind on the

market, but is cheaper in price. Communication may be

had between any two 'phones and any pair of 'phones

may hold converse AT THE SAME TIME without

interference.

NO CENTRAL EXCHANGE REQUIRED.

Neat in design, elegant in appearance. Occupy
wall space of only 4'i by 12 inches. Capacities : from

5 to 30 stations.

Used by hundreds of leading firms. Write for list

of users and further particulars.

"Simplex Interior Telephone Co.,
The Pioneer Manufacturers o( Interior Telephones.

431 Main St., CINCINNATI, OHIO.

E3EC UP TO DATE
And Install In jour town or city »n

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PEKPECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
Rookery,
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Pole Houses, Double

Enclosure,
Absolutely dry, all doors close against

3houlders, with supporting straps, painted

three coats lead, 50 pairs, $7.00; 75 pairs,

$7.50; 100 pairs, $8.00.

Iron Pole Seats, light, strong,

convenient, safe, cheap. Cost $3.00 each.

If a man fell from a seat like that, could

he reasonably sue you?

FUSIS-
% to 3 amperes, one set free with dis-

tributing panels. Extras, $1.00 per C.

$9.00 per M.

Cable Distributing

Boards,
Combining screw contacts with washers,

fuse connections and lightning arresters

and ground strips. Price, 10c. per con-

ductor, including fuses.

Vim

of Two

Panels,

Capacity

Fifty Pairs

or One

Hundred

Conductors.

\ -i

J£i

PROTECT YOUR PROPERTY BY
USINC OUR

SIGNALPHONE
FIRE ALARM.
FIRE, POLICE AND BURCLAR

ALARM.

OUR INTERCOMMUNICATING
CENTRAL ENERGY WALL
PHONE CAN'T BE BEAT.

INSIDE or OUTSIDE.

YURCAE
SICNALPHONE MFC. CO.

MILWAUKEE, WIS.

Dimensions of Panel Boardt:

25 Conductors, 4>j inches by 12 inches.

50 4# •' " 21K "

75 4H " 3'

100 4H ' " 40# "

Send for catalogue on

CROSS CONNECTING BOARDS.

100 conductors, oj^ inches by 38% inches.

THE F, BISSELL CO,
TOLEDO, OHIO,

Usktrs of

Telephone Specialties.

K0K0M0 TELEPHONES
\A/ilI Satisfy YOU.

NOTHING IN FRONT OF THEM.

Write us for particulars.

KOKOMQ TELEPHONE & ELECTRIC MFC. CO.,

g& KOKOMO, IND.

BURNLEY SOLDERING PASTE.
Contains no acids, is non-corrosive and insu-

lating, and convenient to handle.
Write for circulars and prices.

BURNLEY BATTERY & MFG. CO.
I'ainesville, Ohio.

Eureka Depolarizing

Solution for battery cells.

WRITE US ABOUT IT.

8PAHR & SWINGLE,
MILLERSBURC, OHIO.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every
house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus
are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W„ WASHINGTON, D. C.

A WORLD BEATER.
NEW MODEL

) STYLENo 12

LONG
DISTANCE
LOUD
SPEAKING
INSTRUMENT

PRICES:

No. 12. Series.

$14.76.

No. 12. Bridg-

ing. $17.00.

THE ELLIOTT
TELEPHONE
CO.,

INDIANAPOLIS.
IND.

IF YOU ARE INTERESTED
In a High-grade Bridging Telephone, at
the right price, write for circular H.

KEOKUK TELEPHONE SUPPLY CO.,

KEOKUK, IOWA.

CHICAGO
TELEPHONE
SUPPLY GO.=CHICAfiO, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

Toe Largest and Oldest Manufacturers of Rheo-
stats In the World.

HIGH-GRADE

SERIES 'PHONE.
One of the strongest Series 'Phones on

the market, equipped as follows: Double
battery box *nd backboard of highly
finished oak or walnut, 4 bar.fully nickeled
generator, 80 ohm silk wound adjust-
able riugers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induct on
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOIl CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
9098 MARKET STREET, CHICAGO.

YOU
should know more about

our direct reading

OHMMETER

F. B. SACE & BRO.,
123 Liberty St., N. Y.
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1. TelepKones are no longer a luxury

but a stern necessity ^ ^€ ^

2. A poor telephone is the damna-
tion of all users ^ \§ n? n?

3. Perfect Service and Popular Prices

have fixed the first two facts for

all time ^ ^ ^ ^ Ng ^

4. The Independent Telephone
Manufacturers are responsible for

the third fact Ng n? ns? n? n?

5. The Standard Telephone & Elec-

tric Co. of Madison, Wis., is one

of the Pioneers responsible for

the fourth fact ^ ^ s§ ^

6. THE "STANDARD" TELEPHONE
STANDS WITHOUT A R.IVAL ^

Farm and ClTV TELEPHONE CO., B.'F. Wasson, Superintendent. Exchanges at

Furmer City, Mansfield, Waynesville, Kenney and Bellflower.

Farmer Cm', III., Aug. 15, 1901.

A. L. Hutchinson, Esq., Weyauwega, Wis.

Dear Sir:—Replying to your favor of recent date will say that we are using

about twenty different makes of telephones among them the Standard, manufac-

tured at Madison, Wis., and can speak nothing but the highest praise for this

instrument. It was among the first instruments to be placed on our lines and we
consider that they have given us less trouble than any other make.

Yours truly,

B. F. Wasson, Pres.
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and

280 LINE "CENTRAL ENERGY" LAMP SIGNAL SWITCHBOARD.

Multiple

Trunking
"central energy" lamp signal

Switchboards
FOR ANY SIZE PUBLIC AND PRIVATE EXCHANGE.

Central Energy T[l EDUflNEC
Generator Call I tLtl HUNlO

That Talk Any Distance.

That Never Fall Down.

TOLL LINE APPARATUS A SPECIALTY.

Send for Catalog.

The Stromberg-Carlson

Tel. Mfg. Go.
70-84 W. Jackson Blvd.,

CHICAGO, U. S. A.

THE MOON TERMINAL HEAD
SHOWING

OUTER CASE CLOSED AND OUTER CASE OPENED,

NEVER KNOWN TO FAIL OR LOSE A WIRE.

WRITE NOW FOR

CIRCULAR GIVING

8 IMPORTANT FACTS

To be Considered When Buying a Terminal Head

THE MOON MFC. CO., chScaco

Success
only to those telephone exchanges which usethe

BEST material. If you use our goods success Is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for our
Rapid deliveries our rule and each order

filled with care. Large stocks always on band.
Telephones, every style and yrade. Long and short

{.levant finish and design. Prices that
win suit. Hani rubber receivers. Oak or walnut wood-

Idea in magneto bells. Each Instrument
wj.

All kinds of telephone supplies. New parts for old
telephone .. D i eelvers.

. Lightning arresters, carbon and
Exten Ion bell*-standard and bridging. Clrcult-

Transmliters of various styles. Repeating
colls. Induction colli. construction materlalof all kinds.

No. 1. O99K T«l*jphon«,

WBITK FOR CATAI.OWfJK.

CentralTelephoneS Electric Co.,

909 MARKET STREET, ST, LOUIS, MO.

In Emergencies
nothing equals a

Telephone
for promptness in summoning friends, doctor,

police, fire department. They are all within

hearing. Costs but

5 Cents a Day It
BUSINESS OR RESIDENCE.

CHICAGO TELEPHONE CO., Mftt! £treet*
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IN BATTLE!
You must be as well equipped as your enemy, if you expect to win.

DON'T try to fight a well equipped plant with a cheap and flimsy telephone. When
your low first-cost apparatus begins to fall down, so does your subscription list and collections.

If you win, REMEMBER it takes as much powder to hold a fort as it does to capture it.

Your enemy laughs long and loud when it sees you installing cheap stuff—his success is assured.

We are making as good telephone apparatus as can be made and we are going to fight it out
on those lines. Our success proclaims that we have the longest range guns and we are sinking
corn plaster or rag adjustment transmitters at every shot. We have some imitators as well

as infringers, but they cannot touch our well protected heavy cast transmitter or our double
protected receiver. As to imitators they are too cheap to hurt.

As to infringers they are rapidly sailing over our mines and if you will listen you can
hear them blown up shortly. We are loading up for them now.

Our equipment is built to win. Your success depends upon your equipment and service.

We can equip you to win.

SEND FOR OUR NEW TELEPHONE ENCYCLOPEDIA, FREE,

(WORTH $100.00)

SWEDISH-AMERICAN TELEPHONE CO.,
-71-73-75 \A/. Jackson Blvd.,

Important Telephone Books.
THE TELEPHONE HANDBOOK. By Herbert Laws

Webb. J6mo, 160 pp. Price $L0O.
This handbook Is a complete treatise on telephony, and a prac-

tical book on telephone workiDe and management, based en-
tirely on standard American practice. It Is extremely useful to
telephone Inspectors and operators.
PATENTED TELEPHONY. A Review of the Patents

Pertaining to Telephones and Telephonic Apparatus. Pub-
lished by the American Electrical Engineering Association.
Cloth bound: fullv illustrated. Price $1.50.
THE ELECTRIC TELEPHONE. By E.' J. Houston,

Ph. D., and A. E. KenDelly, Sc. D.; 12mo, cloth, 422 pp..
142 Illustrations. Price $1.00.

This book describes the construction of the various
forms of transmitting and receiving devices, the signaling
mechanisms, and the switchboard apparatus at the central
station. It Is written by two well-known electricians,
and has the merit of being the latest work on the Biibject.
THE PRACTICAL TELEPHONE HANDBOOK. By

Joseph Poole, A. I. E. u. Second edition, revised and
enlarged. 36u pn. 288 Illustrations. Price $1.50.

In this work the writer has endeavored to produce a
manual of moderate size and cost, but thoroughly prac-
tical, and detailing, as far as space will allow, the moBt

recent methods of telephone working. While the require-
ments of telephone employes have oeen kept constantly
In view. It Is fully intended also that the book shall be of
service as a source of Information on telephonic matters
to users of the telephone and to the public generally.
TELEPHONE TROUBLES AND HOW TO FIND

THEM. A complete handbook for telephone inspectors.
By W. Hyde and J. H. McManman, edited by Prof. C. H.
Hnskins. Sixth edition. 16mo, 60 pp. Price 25 cents.
This little volume Is an extremely practical work for

telephone employes, written In a popular style and devoid
of technicalities.
TELEPHONE LINES AND THEIR PROPERTIES.

By Wm. J. Hopkins. Second edition. 272 pp. Illustrated.

Price $1.50.

A MANUAL OF TELEPHONY. A new and large edi-

tion. Bv W. H. Preece, F. R. S., and A. J. Stubbs. 508

paces. 533 illustrations. Price $4.50.

HOW TO MAKE AND USE THE TELEPHONE. By
Geo. H. Cary. The purpose for which this book is written
Is to furnish Information to those who may desire to con-
struct or use telephone apparatus or lines on a small scale.
Price $1.00.

TELEPHONES, THEIR CONSTRUCTION AND FIT-

TING. A Practical Manual on the Fitting Up and Main-
tenance of Telephone and Auxiliary Apparatus. By F. C.
Allsop. 191 pp.. 168 Illustrations. Price $2.00.
TELEPHONE SYSTEMS ON THE CONTINENT OF

EUROPE. By Bennett. 436 pages. 169 Illustrations. Price
$4.50.

TELEPHONING OF GREAT CITIES. By Bennett
Paper. Price 35 cents.
MAGNETO HAND TELEPHONE. Its Construction,

Fitting Up and Adaptability to Everyday Use. By Hughes.
80 pages. 23 illustrations. Price $L00.
BELL'S ELECTRIC SPEAKING TELEPHONE. It*

Invention. Construction, Application, Modification an«*
History. By Prescott. New ealtlon. revised and enlarged
796 pages. 516 Illustrations. Price $4.00.
PHILIPP REIS, INVENTOR OF THE TELEPHONE

A Biographical Sketch with Documentary Testimony. By
Thompson. Translation of the original papers of the
inventor and contemporary publications. 1S2 pages. *
plates and 4S engravinjrs. Price $3.00.
ELECTRICAL TRANSMISSION OF INTELLIGENCH

AND OTHER ADVANCED PRIMERS OF ELECTRICITY,
treating on the telegraph, telephone, etc By E. J. Hous-
ton. 330 pages. 88 Illustrations. Price $1.00.

The Above, or Any Other Electrical Works Published, Sent on Receipt of Price.

ELECTRICIAN PUBLISHING CO., 51Q MARQUETTE BLDC. CHICAGO.

[ ID CONSTRUCTION SUPPLY CO.
MANUFACTURERS AND DEALERS IN

All Kinds of Telephones and General Telephone Supplies,

18 and 120 W. Jackson Blvd., CHICACO.
ORDERS PILLED SAME DA> RECEIVED.

lGDIflorenl Styles of Telephones exchange and Toll Lino Swllch-

boards, w Iro, Brackets, Glass Insulators, Pins,

SEND FOR NEJni CKTKLOCU6 NO. IS.
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J5he "A B C" Systenv of

Mecha.rvicaLl Dre^ft
Does away with tall stack.

Reduces coal bills and operating expenses to the minimum.

Possesses all the advantages and none of the disadvantages

of natural draft.

Full particulars ir\ our Sectional
Ca-ta-logvje No. 118 Q.

'A B C" INDUCED DRAFT FAN .

"A B C" HEATING APPARATUS.

H6e"ABC" Fan System
of Heating m± Ventilation

Furnishes and distributes throughout building fresh air

at proper temperature to maintain uniform degree of

heat and perfect ventilation.

The ideal system for the factory and public building.

Send for full particulars.

American *Bloiver Company,
JVetv yorK.. 14-1 "Broadbvay.

ROIT, MICH.
Chicago. 1550 Marquette "Bldg.

Did you see our exhibit at the

PAN-AMERICAN
No? Well, several hundred of the Switches

doing the work were

HILL SWITCHES
W. S. HILL ELECTRIC CO., New Bedford, Mass.
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FROM A

\% K. W.
GENERATING

SET
WHICH IS THE SMALLEST WE BUILD. WE HAVE
A FULL LINE OF STANDARD SIZES AND STYLES

NUMBERING NO LESS THAN

35
DIFFERENT
GENERATING SETS
AND IN ADDITION HAVE PATTERNS FROM
WHICH WE CAN BUILD ANYTHING REQUIRED

TO MEET SPECIFIC CONDITIONS UP

TO A

100

K.W.
GENERATING

SET
B. F. STURTEVANT CO., Boston. Mass.
NEW YORK ^ PHILADELPHIA -< CHICAGO -< LONDON
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Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH SPEED ENGINES.

IALU INOINI

HIGHEST EFFICIENCY,

BEST CONSTRUCTION.

CO.
CHICAGO OFFICE:

1526 Monadnock Building. ERIE, PENNSYLVANIA.

JEFFREYK DREDGES
FOR CATALOGUE,

THE JEFFREY MFG. CO.I
COLUMBUS, OHIO.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

CASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers - interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

The

Pioneer

Limited.

Famous

Train

of the

World.

Chicago— St. Paul —Minneapolis

VIA

The St. Paul Road.
(Chicago, Milwaukee & St Paul Ry.)

Equipment and Service

L'nequaled.

Time tables, maps and information
famished on application to

F. A. MILLER. General Passenger Agent,

Chicago. III.

"TELEPHONE

TROUBLES

HOW TO FIND THEM,"
B, W. H. HYDE and J. A. McM«NMAN,

FORMERLY

HASKINS' TELEPHONE TROUBLES.

This little book la atrlctiy up-to-date on all

m*t^-' phone trout. <

<*lle».

Sent Postpaid for 25c.

Manj diazr
'-U)T%.

locating telo-

ELECTRICIAN PUBLISHING CO.,

610 Marqortte Bldg., Chicago.

PALMER BROS.,
MIANUS, CONN. f

Stationary and Marine Gasoline

Engines and Launches.

SEND FOR CATALOG..

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

fHE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North~We$ten: Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals

in iJminjj Cars. Buffet Library Cars
v.ith barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted
excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

•i>.»T, • *— . • Ctnclnrud

, Bostoi
, • • H-ifTal'

1. . ,

GRAPHITE FOR RESISTANCE...
Hade In almost any form required and of 1 ohm or 1,000,000 ohms as
desired. We also make graphite boxes and crucibles resisting heats
of 4,000 degrees .

JOSEPH DIXON CRUCIBLE CO., - JERSEY CITY, N.J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head, and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

[I
ANYTIME ]

travel betweei

HICAC
UISVILlE
lANAPOLIS

AMD
CINNATI
CO VIA

MONON
TRAINS FOR

Indianapolis

Dayton

Cincinnati

Asheville

Atlanta

Jacksonville

StAugustine

Tampa

Havana.

M0N0N ROUTE
AfrP CM.efcP RjwV~

LUXURIOUS PARLOR AND DINING
CARS BY DAY.
PALACE SLEEPING AND COMPART
MENT GARS BY NIGHT.
6 TRAINS DAIUY BETWEEN
CHICAGO AND THE OHIO RIVER
WMMTXJEt FRAHKJ.REEDjorin.nui.Hi CHAS K. ROCKWlU.
m<j.»<kk-lmm CHICAGO . "*" MOW

When Traveling Northwest
See that yourticket reads via

WISCONSIN
CENTRA!.RAILWAY

For St. Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).

Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE, - WIS.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

fSheet Steelindian Canoes!
fl Non-sinkable and indestructible. 14 feet long, 39 inch beam. M

Twentv-Two Dollars, Net ESfl^IgWBfl
\W" . H."3irLLTNS. 352 Depot St.. SAT.EM.OIIIO;^

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance.

Electrician Publishing Co.,

Suite 510 Marquette Bidg. r - CHICAGO

~*3U

AJuL, employes
In the operating department of the "Alton Road " are

required to pass mental and physical examinations

calculated to Becurc absolute safety to passengers and

freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that ono

of the safCBt railways In the world Is

"the only wai m

OHIO. J. OHABI.TON, onwi. pahbbnoih aouni,

reg.trade marks Jhe Phosphor Bronze Smeltin^-Iimited,
2200 Washington ave.,philadelphia.

.; "ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGSfWIRE,RODS,SHEEfS,ETC.

'9jLvtim,%>u,vu:- '_• '— DELTA METAL
^/jS^

. CASTINGS, STAMPINGS «nd F0RGINGS
ORIGINAL and Sole Makers in the U.S.
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CEDAR POLES
LINDSLCY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, ORECOW AMD SPOKANE. WASH.
WHOLESALE PRODUCERS

SO-roOT TO 80- FOOT POLES OUR -SPECIALTY.

GET OUR PRICES ON THE FOLLOWING IN MICHIGAN WHITE CEDAR
25, 30 AND 35 FOOT, 6. 6 AND 7 INCH

POLES, SPECIAL SIZE TROLLEY TIES.

MALTBY LUMBER CO., BAY CITY, MICH.IT WILL PAY YOU

POLES, TIES, POSTS, SPECIAL.
We can roi.ke immediate shipment of the follow Ing sizes of polos in any quantity, 25 ft. x 4,

6,6 7 In., 20 ft. x 4, 6. 6 In., 30 ft. x 6 In., 40 ft. x 6 In., 40Xl.-x-7.ln., 45 ft. x 6 In.-, 45ft.x71n
We can also furnish for immediate shipment Trolley Tie;. ;my -i/.e, also cedar posts, either

round or sawed halves, any size. Immediate shipment in any quantity at special prices.

THE PORTER-MOUSE CO.. Saginaw, Itttfra

IPaXXaW^ (WvoVXcJ<U/ c|,v^ywv*V c^jurw fyf.

CEDAR POLES PILING * ND STREET R> R> TIES -

Ufcuwn ruiM
Qzan lm^^ __ $T< lm^

CcY
M. KLEIN & SON.

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of Interest to all Huemen. Get a

copy now, FREE.
Headquarters lor Linemen's Tools.

THE TENNESSEE LUMBER CO.

Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Main Office, Lewlsburg, Teaa., Branch Office,

MATHIAS KLEIN & SON, *5ffifi8jE
it " KeIlert«i l Ia..0akMIUs i Montlce1lt 1 Ark.

POLES.
WHITE CEDAR.

IDAHO CEDAR up to 80 ft. :

BERTHOLD

& JENNINGS,
ST. LOUIS.

Chemical Building.

CROSS
ARMS.

LONC LEAF
PINE AND FIR.

Patents
Fifteen years of continual practice before

the V. S. Patent Office gives me the ability

to render Inventors valuable service In pro-
curing their patents. 1 am an electrloal and
mechanical expert, thoroughly conversant
with r. 8. and foreign patent laws.

Patent Litigation. Opinions.

F. W. BARNACLO,
809-811 Equitable Building, BALTIMORE, MD.

Washington Office. 602 F Street. N. W.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

SLOT MACHINES FOR

TELEPHONE PAY STATIONS.
Yean of efficient service have proven

the reliability of our apparatus.

THEHIv A WIS OTHERS.
HITT INTO:VIC A.S* GOOD.
Our Machine, are strictly automatic, because when

the coin is deposited the machine does the rest.

THERE IS NO CRANK TO TURN,
LEVER TO PULL,

NOR BUTTON TO PUSH.

A service equal to that furnished by Bell companies,

and nothing less will satisfy the public Catalogue

for the asking.

SATISFACTION GUARANTEED.

MASON TELEPHONE PAY STATION CO,
LUDINCTON, MICH.

POLES W. C. STERLING & SON,
MONROE, MICH.

EleT«n Pole Yardi in Mlchl
Si

TIES.
Wholesale Producer! for M reari

THETELEPHONE HAND-BOOK
BT

HEBBEET LAWS WEBB.

Price Sl.OO.
The only complete and practical work

of its kind on the market.
PUBLISHED BT

THE ELECTRICIAN PUBLISHING CO.,
SuKp 510 Marquette Building, Chicago

Mackinac Island
AND RETURN— 7 days trip- $OC
Meals and berth included. g£ ^
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
AND RETURN—4 days trip— $IO
Meals and berth iDcluded I Os
Leave Chicago Tues., Wed., FrI. and Sat., at 8 p m.

MUSKEGON OR GRAND HAVEN
ANO RETURN
Tt^rth included.

$
5,

Leave Chicago 7:45
P. 51. dally.

Finest
Service on
the Lakes.
For complete In for-
mat ion address

R. C. DAVIS. C.P.A.. Foot Mkhlfan An.. Cblcajo. III.

OR 0., R. I. .V P. ORC ,B. ft Q, RYS.

STEEL TOGGLE BOLT
Wrijjlej

'

I'atent.

Has double-flanged and

rigid back.

Used for securing
Brackets and Fixtures to

Hollow Tiling. Marble

Slabs. Steel Ceilings, or

Plastered Walls.

Wrigley's Pipe Bender
For bending '.-inch
and i-inch conduit
pipe elbows.

Can be'boited on a
bench, floor or col-
umn. 2 angle irons
go with the machine
not shown on the
cut.

Thomas Wrigley.

3M-3*tttcirtmSl..

CHIC Mill. • ILL.

W. H. ANDERSON & SONS,
16 MACOMB ST.. DETROIT. MICH.

IRON and STEEL WORK and

TELEPHONE AND RAILWAY CONSTRUCTION.

REMEMBER the advice of

the GREEN BOOK of Hard-
ware Specialties, when buy-

ing tools of all kinds, and you
will always be satisfied.

Ask your dealer for these goods.

SMITH & HEMENWAY CO., &£&"- 296 Broadway. New York City.

RED CEDAR PILINC, POLES AND
POSTS, all lengths. J. P. MEREDITH
CEDAR CO.. Memphis. Tenn.

"Practical and to the Point"

IS ALL THAT NEED BE said OK

THETELEPHONE HAND-BOOK
Hy IlKiuiKHT Laws Wkbb

10i> Pages, 133 1 1lustrations,

Cloth. Vc\rt' (1.00.

The book for those Interested In telephony.

ELECTRICIAN PUBLISHING CO.,

BIO Marquette Bldg.,

CHICACO.

Cedar
TORREY

CEDAR CO.,
CLINTONVILLE. WIS.

Largs Slock Constantly on Hind.
Poles

FOR SALE-CEDAR POLES.
'!'

5 -ill. 2

1

-

H. M. LOUD S SONS CO.. Au Sable. Mich.

-

COOLIDOE FUEL unb SUPPLY CO.
WHITE CF.DAK i^S 4r^% ss^T 4CS

and PACIFIC COAST I™* V_*» l_ E_ ^9 .

OFFICE. 826 Guaranty Bldg.. MINNEAPOLIS, HIKK.

rFllARPfiir.S «J°HN H. FOWLER
ULL//\l\ I l/LLU 1705-7 FISHC/? BLOfr., CHICAGO.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marjuotte Bid,.. CHICAGO
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Westinghouse
Polyphase Induction Motors

No Moving
Contacts.

No Flashing,

Burning or

Sparking.

Close Speed

Regulation.

High

Efficiency

Under Wide
Range of

Load.

Minimum
Attendance.

The Dame Westinghouse
is a guarantee.

Westioghouse Type C Polyphase Induction Motors, Operating Portable Tools.

Westinghouse Electric
& Mfg. Co., Pittsburg, Pa.

Universally

Adopted for

the Operation

of

Machine

Tools,

Cranes,

Mine Hoists,

Pumps,

Ventilators,

Etc.

Simple

Construction.

Economical

Operation.

All Principal Cities in

U. S. and Canada.

Crlmshaw. Raven White Core. Raven Black Core.
ALL OUR WIRES pass Inspection and carry the above TRADE-MARKS on our tags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlandt St.. New York.
RPANCHPS--' CHICAGO:BKANcriKS.

I 102 Desplalnes St.
BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

MUNICIPAL OWNERSHIP:
With legal and editorial opinion*, table* and cost of lights as famished by private companies and municipal plants.BY IV!. J. FRANCISCO.
Fourth edition, revised. IOO pages. PRICE 50c. Full of valuable information for everyone interested in the subject.

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BUILDING, CHICAGO.

Ofi/t or OUR SPfCJfl I r/£S-
HCre /r /x-jn/fAY ar//£/f week-

Awd /rs l/rri£ jsrdAy—

AFysrowr ukwcal msntmmr c£

STORY

FM I LA
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I
FORT WAYNE ELECTRIC WORKS,

(INCORPORATED)

&*l "Wood" Open, Semi-
Enclosed and Enclosed

I Motors

FOR DIRECT CURRENT CIRCUITS.
ENCLOSED MOTOR

IN CAPACITIES

FROM

ONE HORSE-POWER

TO

TWENTY HORSE-POWER.

CAN BE

OPERATED EITHER IN A

HORIZONTAL, VERTICAL

OR INVERTED

POSITION.

3

6 H. P. SEMI-ENCLOSED MOTOR

Main Office and Factory, - FORT WAYNE, IND.
£***•£•$** »»»«»»»»»»*«»» *i

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

rict

BY F-RAIMGI3 B. CROCKER,
Professor of Electrical Engineering, Columbia University, New York.

Prepaid. - Practical and Up-to-
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

TABLE OF- CONTENTS:

Dat<

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Mi ;tion

and Selection of Electric Lighting System; Chapter \ . The Location ami General Arrangement of Electi Chapter \

ings for Electric Lighting Plants; Chapter VII,.Possible Sources ol Electrical Energj ; Chapter VI

1

e, Histoi
Principles: Chapter IX, Strain Boilers for Electric Lighting; Chapter X. Steam Engines for E .bring. General Constri
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam En
Management; Chapter XIII, Gas, Oil and Hot Aii I

XIV, Water \\

tions between Engines and Dynamos, Direct Coupling Bi : and Shafting; Chapter XVI,
XVII, Principles, Construction and Management; XXI. Applications of Accumulators in Eli

boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instrument! 1 XXIV, i

Every Engineer and Hloetrioinn who desires to thoroughly master the Art of Electric Lighting -hould have o copy of
this book. Soot promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,

CHI
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"BUG-PROOF"

BELLS

WILL INTEREST YOU.

Sell at Sight. Are Von

Posted?

Matle iu all Sizes from 2

in. up to 14 in.

SPIES

ELECTRIC COMPANY,
SOLE MAKERS.

87-89 W. Van Buren St..

CHICAGO. ILL.

ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

MASCPACTCREBS OP

PORCELAIN OR CLAY SPECIALTIES,
Knobs, Cleats, Circuit Breakers.

THE BOWERS MANUFACTURING CO.,
MOGADORE, OHIO.

VULCANIZED FIBRE.
Highest grades (or electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

THE FRANKLIN MODEL DYNAMO
IO Volts, 5 Amperes.
Shunt or Series Winding.

We furnish all Castings, Punehings and Materials in

sets with Blue-prints and Directions.

To the electrical student, amateur or ingenious
per on these machines are of the greatest interest, as

they furnish practical experience In construction and
winding.

WRITE FOR DYNAMO CIRCULAR NO. 16.

Spiral i

The Cutting Surface of emecjooXkr
sinte into SPiral thus forminga cfeaT37tce

for .particles of emeryand irdrrtotallin.

sot'hat these particles donot
roll between cutting surface and
work and preventwheelfrorrt.

cuttinq THISfWURE
MSKE.S THE.

ifGARDNLR
'GRINDER
a fart and

I pqrfcrtl,
smooth cvtttt.

lil

fLAT'

PARSELL & WEED, 129-131 West 31st St., New York City.

1
... /*&MA1 <=T l\Mrr., me *™
N. CANAL ST.

FD
^ITALV,ANAL ST

CHICAGO- ILL U-SA- "WSSSSL

THOSE WHO HATE TRIED THE

G. & W. LAMP
Will Tell Yon. Von Can Do Xo Better.

They are right, it is made of the very best
material and by the most skilled workmen,
therefore we can guarantee it to have the
Highest Efficiency, Uniform Candle Power
and Longest Life.

LET US HEAR FROM YOU.

G00DCHILD& WELSH,
275-277 Broome Streel. NEWARK. N. J.

HIGH-GRADE

PORCELAIN TUBES
300 DIFFERENT LENGTHS AND SIZES

SHOW HIGHEST TESTS YET MADE ON TUBES.

BATTERY BUSHINGS IN ALL SIZES.

ASK YOUR DEALER FOR "BRUNT" TUBES,
INSULATORS AND CLEATS.

THEY COMPLY WITH THE UNDERWRITERS'
REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

1 Black Diamond File Works I
49
49
49
49
49
49
49
49

Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

49 OUR GOODS ARE ON SALE IK KVEBV lEADIVfi HARDWARE
49 STORE 1ST THE UNITED STATES AND CANADA.

I G. & H. BARNETT COMPANY
Jj

PHILADELPHIA, PA.

It

c»

J*

Insulated

Rubber
Wires and Cables.

John A. Roeblings Sons Co.

WORKS AT

TRENTON. N. J.

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 PINI

8T. LOUIS, MO.
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OopTrigrht, I9QI, Uy Etactrlalan
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SIMPLEX WIRES AND CABLES.
RUBBER COVEREO, WEATHERPROOF. UNDERGROUND AND SUBMARINE. •

western .clung mint, simplex Electrical Company,
I l37Monad'iu>ck Block, CHICAGO. 75-81 Cornhlll, BOSTON, MAS8.

ikv -**5^>^>,. ^m

18S9—Parte Exposition,
Hedal for Rubber Insolation.
1893-World's Fair,

Hedal for Rubber Insolation.

THE STANDARD FOR
It IT Kit Kit INSULATION.
Solo Manufacturers of

Weather-
proof Wires.Okonite Wires, Okonite Tape, Nlanson Tape, Candee

THE OKONITE CO., Ltd.
I'fr^VchY.V.'r: ]*"•»» 253 Broadway, New York. ^V^rsSc';.''

8Ml

g£&^ INDIANA RUBBER AND INSULATED WIRE CO.,

" PHONO =ELECTRIC"
TELEPHONE

WIRE.
STRONG,TOUGH
AND RELIABLE.

BRIDGEPORT BRASS CO..

19 Morn; St., New York.

MANUFACTURERS OF

Paranite Rubber Covered Wires and Cables,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELB(1RAPH AND FIRE ALAR/l CABLES.

All Wires ore tested at Factory. JOSTBSBOBO, IW1>.

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Suite 510 Marrjnettp. (III. ><-<(

2,000 IN USE.

The Hofcin Elec
.
<t Ir.U. Tr«5 .otto.

Standard Underground Gable Go.
322 The Rookerv, Westinchourte Bldg.,

Chicago. Pittsburg.
Mills Bldg., San Francisco.

rty St., 122f, HfjtzBidg..
rri city, Philadelphia. Pa.

Trcmoni Bldg.. Boston.

- EleciricCables,Conduits,Wires and Accessories.
Aloo High tirade Rnbber Covered Wires and tablm.

GENUINE SWEDISH
COAL- GRAIN

OJVICX1NO, M nOJUSTINO. sto
unuunuij. ALSO COMPLETE LINE LONO DISTANC

OH TELEPHONE CO, 296 BA0MWAY, NY rSLEP^fOUE

EXCHANGE EQUIPMENT.
TELEPHONES-ALL KINDS. TEST SETS-DESK SETS. We help new
companies to start right and old exchanges to improve.

ERICSSON TELEPHONE CO.,296 Broadway, New York.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

UTIOA, NKW YORK.

(^HAILLET, ADOLPHE A.

Consulting Electrical Engineer.

Flans and specifications for Electric Lleht-
lng and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE. BUFFALO, N.Y.

Jueen $c Co.,
lOIO Chestnut St., Phlla.

480 MONON BL0G., CHICAGO.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-R»
FocusTubes, Induction Colls.

[PBOENIX GLASS CO.
MANUFACTURERS OF

GAS AND ELECTRIC

I

GLOBES, SHADES, Etc.
j

> —
i

1 SEND FOR A COPY OF OUR NEW ANS '

LATEST CATALOGUE.

Pittsburgh. Mew Yort. Chicago.
;

/FIBRE-GRAPHITE

j COMMUTATOR ft

BRUSH ^
st\.T-V\SW.\C.Kt\HG \l

There's No Friction
with the Fibrc-firapbiic Commutator Brush.

Being 90 percent, p'ire graphite, it inaurca low
resistance, no sparking under a varying load, and
longer wear. Tl ere is no greasing required.

The Kihrr-. Graphite is therefore the mo
mimic- hrinh on the market. Send for price list.

HOLMES HBRR-GRAPIIITE MFG. CO.

5(55 W.Tkcr.ul.l SI.,Gcrmanlowr,. PHILADELPHIA.

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Black Finishing Varnish,

Sterling Black Vir Drying Varnish,
Storting Black Gore Plate: Varntah.

THE STERLING VARNISH CO.,
Plllsburg.Pa., U. S. A.

THE STERLING VARNISH CO.,
25 Colmore Row. Birmingham. England.

Y/ESTIIN Electrical Inurnment Go.

Waverly

Weston Standard Portable

Weston Mtnnilnnl Portnlilo IHrect
Beading Voltmeter.

Park, ESSEX CO., N. J,

Voltmeters, Millivoltmeters, Voltammeters,

Ammeters, Mllliammeters,

Ground Detectors and Circuit Testers,

Ohmtneters, Portable Galvanometers.

our Portable Instruments are

The Standard the \x< ["lie Scml-Port-

ahu- Laboratory Standard! m

Our Stntlnn Voltmeters and Ammttoi
unsurpo. isi d la polni of

lowest 0011 hid

Hum 1 tnstru-
moni 1

H EIUOH Bros., Ho. 101 St. Martins Lane.

on thoWBaTBnis Elsctbiciah vrhoD writ-
ing forcau>lo

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY CRAVITY DAM.
For five cent! In itempi, we will mail to any addrcis our book er.tittad, Tke Gravity Darn.

107 MAIN ST. Write M. W. STARK, Sec'y and Treat., (or-partlcular*. ELKHART, IND.

N. 1. R.
National

India

Rubber Co.'a

RUBBER COVERED
:S AND CABLES
OFFICE AND FACTORY: BRISTOL. R. S.

MCTRDLYSIS PROOF CONDUIT
(ASPHALT AND PAPER.)

Cables enclosed in th

service over wires enclosed in them. M
stmction simple and im
frost proof. Joints water tii;ht. 7 (01

diameter. Weight, 2 lbs. to foot. We build complet subv
Special Slit, Irom 1 S 'nches to 8 Inches midt In quan:

ELECTROLYSIS PROOF CONDUIT MFG CO. 1115 MANHATTAN BLOC., .
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MERICAN
ISTRICT

° Go.
port, n.v:

A CARD.
The Holly System of Underground Exhaust

Steam Heating Mains enables Central Station

men to sell the steam which escapes through the

exhaust head for enough to pay the entire station

fuel bill, besides paying interest on the investment.

The Holly System has been used for many
years and accomplishes the above, and more.

Let us send you the opinions of those who
have profited by it.

Mention the Western Electrician.

"AN OUNCE OF PREVENTION
IS WORTH APOUNDOFCURE"

TO PROPERLY PREPARE YOURSELF
for the coining lighting season yon
should use

Columbia Carbons
For Enclosed Long-Burning Arc Lamps.

USED EXCLUSIVELY BY THE

Pan-American Exposition.

If ni.t us reprewented ran be returned at onr
\ •>(--•«<. Mend for descriptive matter.

NATIONAL CARBON CO.,
CLEVELAND, O.

WE EXCEL AND UNDERSELL ALL
and are manufacturing and selling

all kinds of %
ELECTRICAL NOVELTIES AND SUPPLIES.

THE FOLLOWING ARE SOME OF OUR SPECIALTIES:

FLASH LiatlT.

HERE ARE OUR PRICES. REMEMBER
VOLTMETER. WE UNDERSELL ALL. HAND LANTERN.

Ammeters and Voltmeters, O to 20*. $2.00
Pocket Flash Lights 1.60
Electric Hand Lanterns 2.00
Electric Carriage Lights 5.00
Battery Fan Motors B,99

AGENTS WANTED. Send tor caUloiue-JTJST OUT.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

EDISON PRIMARY BATTERIES.
FORMERLY KNOWN A* EDISON-LALANDE-

roN gai engines,

LOT MACHINE*.

iUTOMOIILII

RAILROAD SIGNALS,

'»0>W. HIIL«,

•MALL MOTORS,

ETC.

CONSTANT CURRENT,

NO LOCAL ACTION,

WILL NOT FREEZE,

LIQUID TIQHT

CELL* FOR

PORTABLE

WONK,

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY,



September 21, 1901 WESTERN ELECTRICIAN

An INCANDESCENT LAMP represents a large Investment ot capital, Ingenuity and skilled workmanship, It Is sold at a price io low as to necessitate eternal

vigilance In cutting costs to a mlnlmim, A successful lamp manufacturer can not afford to experiment with poor materials. This explains m popularity of

baker & 00. 's PL.ATINLJIVI
408 N. J. R. R. Ave.. NEWARK, N. J. <•" ' ">"tv st «•! YORK120 LIBERTY ST., NEW YORK.

We buy and
Refine

Platinum
Scrap also.

Crlmshaw. Raven White Core. Raven Black Core.

ALL OOR WIRES pass Inspection and carry the above TRADE-MARKS on our tags. We also manufacture Crlmshaw and Competition Tapes and Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlandt St.. New York.
, I CHICAOO:
'

I 192 Desplalnes St.
BOSTON:
7 Otis St.

.s\\ I R.KNCISCO.
j3 Second St.

Genuine Telephone Wire
Of highest conductivity and heaviest galvanizing, made in accordance -with the specifications of the largest

Telegraph and Telephone Companies, has an embossed tin seal securely riveted around every bundle as follows :

j <
<cc
Ul o

I DC

HI

r- uJ

OI
Zh

O ft&ftBfrfctftHRiflStE
Bundle of Telephone Wire

with Seal Attached.

AVOID SUBSTITUTION
A I Ofl Copper Wire, bare and insulated, single and
ALOU stranded, for telephone, light and power.

GALVANIZED STRAND.

of inferior wires by seeing that every bundle is tagged
(according to grade) with one of these seals.

AMERICAN STEEL & WIRE CO.,
THE ROOKERY, CHICAGO. ILL.

••••••-<

:

:

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... 22

Akron Smoking Pipe Co —
American Battery Co —
American District Steam Co.. 2

Amer. Electric Fuse Co 10

Amer. Electrical Heater Co..—

Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. Re tit. A Lighting Co.. 7

American School of Corresp.—

Amer. Steel & Wire Company. 3

Amer. Toll Telephone Co.... 14

Anderson A Sons. W. H 4

Anderson Tool Co., The 11

Baker A Company 3

Ball Engine Company 18

Barnaclo, F. W 19

Barnes Company, Wallace.. ..10

Barnett Company, G. & H 22

Barron, A. M 11

Beardsley Gravity Dam A
Construction Co 1

Berthold A, Jennings 19

Besly A Co., Charles H 22

19Big Four R. R
BIbsoII Company, The F
Bossort El. Construction Co.

Bowers Manufacturing Co ..

Bridgeport Brass Co.

Brunt Porcelain Works, G. F. 7

Bullock Electric Mfg. Co.... 17

Burnley Battery A Mfg Co LO

Ceutral Electric Co £>

Central Telephone A El. Co..—
Century Glass Co 4

Century Telephone Const. Co.ll

Challlot, Adolphe A 1

Chicago A Alton Railroad.. ..18

CAN. W. R. R 18

Chicago Edison Company.. .. 4

Chic. Fuse Wire A Mfg. Co...—

Chic. House Wrecking Co....—

C-, M. A St. P. R. R 18

Chicago Telephone Co 8

Chic. Telephone Supply Co.. .16

College City Electric Co 11

Colorado Lamp Co.. The 11

Continuous Rail Joint Com-
pany of America 19

Coolldge Fuel A Supply Co.. 19

Couch A Seelcy Co —
Crocker-Wheeler Company..—
Cutler-Hammer Mfg. Co 10

Cutter Elec. A Mfg. Company.—

Dearborn Drug A Chem. Co.. 9

Diamond Meter Company—

—

Dixon Crucible Co., Joseph. .18

Edison Decorative A Minia-

ture Lamp Department 10

Edison Mfg. Company 2

Edwards A Company 16

Electrical Engineer Instllute.12

Electric Appliance Company. 10

Elec. Motor A Equipment Co. 5

Electric Storage Battery Co..—
Electrician Pub. Company... 21

Electrolysis Proof Conduit

Manufacturing Co I

Erlcssou TelephoneCompany 1

Farr A Farr 16

"For Sale"Advortlsemonts .. 12

Ft. Wayne Elec. Works., Inc.. 31

Fowlor, John H 10

Franklin Eng. A Elec. Co.,..—

General Electric Company ... 8

General Incandescent Arc

Light Company 4

General Incand. Lamp Co....—

Glass Wool Mfg. Co 12

Goodchlld A Welsh —
Goodrich Steamship Line. ...12

Gordon Battery Company... .10

Gould Storage Battery Col....—

Great Western Smelting A
Refining Company.

Gregory Electric Company. ..12

Hartford Steam Boiler In-

spection A Insurance Co... 12

Hazard Manufacturing Co.. .22

Heath Electric Company ....11

Hobart Eloc. Mfg. Company.. 1

Hoffman, G. W 12

Holmes Fibre-Graph. Co 1

Humphrey, Henry II —

Illinois Maintenance Co IS

Incandescent Eloctrlc Light

Manipulator Company 22

Indiana Rub. A Ins. W. Co.... 1

India Rubber A Gutta Percha

InBulatlng Company 4

Internat'l Corres. Schools. .,.17

Jeffrey Manufacturing Co.... 18

Johnston, Thomas J 11

]

Kokomo Tel. A EI. M. Co 16

I Leather Preserv. M. Corp —
Leclanche Battery Company. 12

Leffel A Co., James 18

Llndsley Brothers Company.. 19

Loud's Sons Co., H. M 19

Lowell Model Co 19

Maltby Lumber Company.... 19

Manhattan Gen'l Const. Co.—
Manross, F. N -

Mason Tel. Pay Station Co...—
Matthews A Bro., W.N 11

McLennan A Company, K.... 10

McRoy Clay Works 10

Meredith Cedar Co., J. P 10

Metropolitan Tel. A El. Co.. 14

Mica Insulator Company 10

Miscellaneous Advs 12

M Issour! Electrical Mfg. Co.. 9

Modern Gas Engine Co 18

Moloney Electric Company..—
Monarch Fire Appl. Co s

Monon Railroad IS

Moon Mfg. Co.. The ...15

Mulllns, W. H 18

MunsollA Co., Eugene

National Carbon Company... 2

National Conduit A Cable Co.10

National India Rubber Co.... 1

Now York Ins. Wire Co :i

Northern Eloc. Mfg. Co 9

Kartavort Manufacturing Co. 22

Kellogg Switchboard A Sup-

ply Company 11, It

Keystone Elect. Inst. Co —
Klein A Son, Mathlas 19

Ohio Eloctrlc Works 2

Okontte Company, The 1

O.'.un Lumber Company 13

Pacluc Electric Company —

Palmer Brothers 18

Paragon Fan A Motor Co —
Parsell A Weed —
Perrizo A Sons 19

Phillips, Eugene F 11

Phillips Insulated Wire Co.. .11

Phoenix Glass Company 1

Phosphor-Bronze S. Co is

Pignolet, L. M 10

Pittsburg A L. S. Iron Co 19

Porter-Morse Company 10

Queen A Company..

Reislnger, Hugo 7

Reynolds Electric Co —
R. I. Toloph. A Elec. Co 16

Rockwood Mfg. Company— 1

Rocbllng'sSonsCo., J. A Si

Sage A Bro, F. B 16

St. Louis Elec. Supply Co... 22

Sargent A Lundy —
Sawyer-Man Elec Company..—
Schureman A Hayden 12

Sholby Electric Company——
Simplex Electrical Co., The.. 1

Simplex Interior Telep. Co.. —
smith a Hemenway Co 19

Smith Co., S. Morgan 12

Spahr A Swingle 16

Spies Electric Company 22

Spraguo Electric Company .. i

Standard Construction Co.... 16

Standard TeL A Elec Co 15

Standard Underg. Cable Co. . I

Stanley Elec. Mfg. Company.. 9

Stanley Instrument Co b

Sterling A Son. W. C 10

Sterling Electric Company...—
Sterling Varnish Co.. The.... 1

Stilwell - Btcrce A Smlih-

Vaile Company 1

:

Stow Mfg. Company —
Stromberg-Carlson Tel. Mfg.

Company l.s

Vi:. Tel. Exchange 15

Sturtevant Company, B. P.. ..22

Telephone Co. of Amer., The H
Term. Lumber Company IS

Torrey Cedar Company 10

Turner Brass Works ,S

Union Switchboard Co IS

—

Valentine-Clark Co., The.... 19

Varley Duplex Magnet Co. . $

Vindex Electric Company... 6
Vomaek.'. ,t M —
Vulcanized Fiber Company. .22

Wagner Electric Mfg. Co.. .ir

Wagner. Herbert A 10

Walsh's Sons A Company... 12

Warren El. Mfg. Oampany ...11

George 16

Western Electric Co 7

Western El. Supply Company.—
Westlnghouse Electric A
Manufacturing company.. 20

Weston Electrical Ins*.

Whitehead Company, W. W. 12

Willyoung. Elmer G —
mi R, R IS

Worcester Company.. C. H. . 19

For ci:is>it"io*i Index o* Advcrtiseixients Sec Poge
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ALWAYS

IN

STOCK.

MANUFACTURED BY
Motors,
Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 1 39 Adams Street. CHICAGO.

Go.

Our Catalogue *
IS NOT

EAD Y
BUT IF YOU ARE TO DO ANY
CONSTRUCTION THIS SEASON

IT \A/I
to cet our prices upon

Pike Poles, Jenneys, 8-ft. Tamps, Digging Bars, Spoons,

Shovels, Cant and Carrying Hooks, Picks, Fire Pots, Axes,

Braces, Anchor Rods, Washers, in fact anything in

TOOLS OR IRON WORK
Used in Construction Work.

Send a list of your probable requirements for quotations.

W. H. ANDERSON * SONS,
Tool Manufacturers, Iron and Steel Workers,

1 4 and 16 Macomb St., DETROIT, MICH.

LUNDELL
MOTORS
Have always had a higher effi-

ciency and greater durabilitythan

any other motor by reason of

superior design and construction.

They are adapted to all classes of machine driving and are made

in sizes from £, H. P. to 1,000 H. P. Send for descriptive

bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 627-631 WEST 34th ST., NEW YORK.

BRANCH OFFICES: CHICAGO. BOSTON. ST. LOUIS. BALTIMORE.

THE CENTURY GLASS CO.,
BELLAIRE, OHIO.

MANUFACTURERS OF

Open and Enclosed Outer and Inner

Arc Clobes and Shades for all types
of lamps. Crystal, Opal, Opalescent,
Alabaster.

The [only- houselin America making a specialty of

electrical glassware.

ELECTRICITY MADE SIMPLE.
233 Pages.
108 Illustrations-

Cloth $1.00.
Paper .60.By CLARK CARYL HASKINS.

A BOOK DEVOID OF TECHNICALITIES -SIMPLE, PLAIN AND UNDERSTANDABLE.

There are many elementary books about electricity upon the market, but

this Is the first one presenting the matter in such shape that the layman

may understand It, and, at the same time, not written in a childish manner.

This little work Is not Intended for the instruc-

tion of experts, nor as a guide for professors.

The author has endeavored; to bring the matter
down to the level of those whose opportunities
for gaining information on the branches treated
have been limited.
Four chapters are devoted to Static Electricity;

three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
Electro-Magnetism; one each to Atmospheric

Electricity; Lightning Rods; Electro-Chemistry:
Applied Electro-Magnetism: Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity, other than Chemical.
The large number of examples that are given

to Illustrate the practical application of element-
ary principles Is gaining for it a reputation as a
text book for schools and colleges.

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.

FOR STUDY OR REFERENCE.

ELECTRICIAN PUBLISHING CO., 510 marquette bloc, CHICAGO.

-the: paragon
Sewing Machine Transmitter for Home and Factory use; consumes less current than an; ordinary

incandescent lamp. Other facts equally as good told In Bulletin !>o. fa5.

GENERAL INCANDESCENT ARC LIGHT CO.,
Factory and General Offices: 672-678 FIRST AVENUE, NEW YORK.

G.I. INCANDESCENT LAMPS.
9* BMWWWVWWWWWWWVWNFNJW^UPWWwwww*

There is No Higher-Class India-Rubber Insulation

For Wires and Cables thanHABIRSHAW
Authorized Manufacturers of the

attix f-l-exible: tubi WIRI
i

li The India-Rubber and Cutta-Percha Insulating Co.,
MAIN OFFICE, Clenwood Works,

J. W. GODFREY, Manager Sales,
I Cortlondt Street, NEW YORK. YONKERS, IM. Y.

gu»gxg»: »̂ ^^^^^^^^^^^^^^^^^^^^^^^N:::::::::»ggg»s
(10928)——————

—

j—————€ -'
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BREWSTER UNIVERSAL

SIGN RECEPTACLES,
*t*tt**l<*»*W *W**, *»,« ».

A SYSTEM OF UNITS
From which may be quickly formed, wired and installed

aoytamgin the rtwpe of

THOROUGHLY WEATHRBKROOtf
KtKOTRIC SIGNS 08 BttKOTKIGAL
0KCOBATIONS OF ANYSTYLR.

T«e connbcthno unk.

<8aatp» tie Reee$>t»cJe* in perfectly rtgtd yet reedily

«4Ju»t«W» fownttttoB of »oy de^red design.

; Sim pie t pjr»ot4*aH Inexpensive!

^sStpeassWe to TtW*«f» <W Merchants desiring to keep
;jj»r*»»v«f tb««H»e*oy

RLEOTRICAL ADVERTISING.

ForSsleby
. ?

;' ELECTRICAL
•;; SUPPLY >\>

.• DEALERS and
^ CENTRAL.
.'STATIONS or
ILLUMINATING
COMPANIES
CENERALLY.

&t$sn§ Ofo, ft 1

SOtS MANUFACTO RERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

<Stgn ftndSpecftSS* »epa**t»6i»t>)

I3»*ft Seaver Street, NEWARK, N. J

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette

BIdg., Chicago. You will save TIME and

MONEY by doing so

FUSES
FOR EVERY USE.

D. & W. ENCLOSED FUSES PROTECT
LIFE AND PROPERTY.

WE CARRY A LARGE STOCK OF D. & W.
SAFETY DEVICES.

DO YOU KNOW WHAT THEY ARE?

Send for Bulletins now and post yourself.

Price List No. 7 will give you prices.

Central ClrdrirCflitajattg,
SALES AGENTS,

264=266=268=270 Fifth Ave.,

CHICAGO.

J

BLOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

27 William Street,
Mew York city.Monarch Fire Appliance Company,

ur Last Chan
TO OET

THE TURNER GASOLINE POCKET TORCH
*i.

To introduce them we have been selling them for $1 .50, but after October 1st, the price will be advanced to $2.00. This

torch is handy for getting into corners, between ceilings, or working in cramped places. It is a new style of burner

that lights with a match and makes its own gas. The reservoir is 5 inches high and 1% inches in diameter. It holds

about a % pint of gasoline and burns about one hour with one filling.

FOR SALE BY DEALERS IN ELECTRICAL SUPPLIES.

THE TURNER BRASS WORKS,
I20 KIIMZII CHICAGO.

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK. N. Y.

Pacific Coast Agency: 33 New A\ontgomery St., SAN FRANCISCO, CAL.
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VINDEXTRANSFORMERS
Always

FACTORY,

AURORA,
ILL.

VINDEX
BROWN & McLAIN, Boston, Mass.
MISSOURI ELECTRICAL MFC. CO., St. Louis, Mo.

VARNEY ELECTRICAL SUPPLY CO., Indianapolis, Ind.
MANHATTAN ELECTRICAL SUPPLY CO., Chicago.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Inc. Lamps.
Inc. El. Lt. Manipulator Co.
Webster, Geo.

Anchors (Tel. & Tel.)
Matthews A Bro., W. N.

Annunciators.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Are Lamps.
Anderson Tool Co., The.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Mannattan Gen'l Const. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Automobiles.
Lowell Model Co.

Babbitt Metal and
Solder.
Gr. Western Sm. and Refg.Co.

Batteries and Jar*.
Burnley Battery A Mfg. Co.

Central Electric Co.
Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.
Gordon Battery Co.
Leclanche Battery Co., The
National Carbon Co-

Ohio Electric Works.
Western Electric Oo.
Western Elec. Supply Co.

Battery Solution.
Spahr «£ Swingle.

Bells, Boners, Bto.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Dressing;-
Leatber Preserver Mfg. Corp.

Bolting.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blewer*.
Bturtevant Co., B. F.

Boilers.
Chicago House Wrecking Co.

Whitehead Company, W. W.
Boats.
Mulllns. W. H.

Beeks, Electrical.
Electrician Publishing Co.

Brashes-
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Sage A Bro.. F. B.
-n Electric Company.

Gables (See Insulated Wires.)

Cables, BleetriefSeelnsu-
UtedWlresjCopper, Sheet
aa« Bar.
American Elec. Works.
American Steel A Wire Co.
Central Electric Co.
General Electric Co.
MlMOori Electrical Mfg. Co.
National Conduit & CableCo.
>*«•» York In*. Wire Co.
S'.mplex Electrical Co.
Standard Underground C. Co,
Western Elect. Supply Co.
Western Electric Company.

Careees, Palate til
Platea.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.

ul Carbon Co.
ReuringsT. Hugo.
Western Elect. 8nppl7 Co

Castsags,
Bmltb Co., 3. M orfan.

Chains.
Jsff.-S7 Mfg. CO.

Otreralt Breakers.
Ctilter Elec A ftffi

WM'.rr, T.^'.'.r'.'. Company.
(oel and A«h<-M II an fi-

ll nz TTeMilnTy.
Jsffr«y M'x r.i

reiis ail Magnets.

^'jk'.'-.tt, ElectricCompany.

3E*ox*

Compound.
Dearborn Drug A Chem. Wks.
McLennan A Co.. K.

Condnlt and Conduits.
Central Electric Co.
Electric Appliance Co.
Electrolysis Proof Conduit
Manufacturing Co.

McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction A Repairs.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Light Plants.
Beardsley Gravity Dam &
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Capper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
American School of Corresp.
Electrical Engineer Inst.

Int. Correspond . Schools.

Cross-Arm Braces, Etc.
Anderson A Sons, W. H.

Cross-Arms, Pins and
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cat-Outs and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westinghouse El. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Drnaaoi and Motors.
Akron Electrical Mfg. Co.
Bollock Elec. Mfg.Co.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec.

~~
Wks., Inc.

General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Lowell Model I

Missouri Electrical Mfg. Co.
Northern Elec. Mfg. Co.
Ohio Electric Works.
Parsell A Weed.
Scbareisan A Flay den,
Spracne Electric Co.

Mfg.Co,
S'.urteraiv. f.o.. B F.

' Co
Warren Elec. Mfg.Co.
Wetten Electric Co.

Alpluinctiofil Ira.ClO.ac

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heattuft and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, lac. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

asolat-

Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Electric Heating Appl.
Amer. Electrical Heater (Jo.

Glectric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric Stiffni*.
Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Engineer*.
Barron, A. M.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent & Lundy.
Wagner, Herbert A.

Electrical instruments.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage A Bro., F. B.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating Mach'y.
Besly & Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engines, Gas.
Modern Gas Engine Co.
Palmer Bros.
Parsell A Weed.

Engines, Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Eih'it Steam A jiparat's.
American District Steam Co.

fan Outfits.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec, Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Flies.
Barnett Co.,G. A H.

Fire Extinguishers.
Monarch Fire Appliance Co.

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forces.
Sturtevant Co., B. F.

Fuses and Fuse "Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
Electric Appliance Co.
Vomacka A Mazanek.
Western Elect. Supply Co.
Western Electric Company.

Gears.
Besly A Co., Chas. H.

General Bleo. Supplies.
Bisaell Company, The F.

Central Electric Co,
Chicago Edison Co.
Electric Appliance Co,
G<:nftral Electric Co.
Deftti Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
St. Loulfl Elec. Supply Co.
Western Eleetrlc Co.
Western Elect, Bupply Co.

(* latin Wool.
Wool Mfg. Co,

Globes and Bleetrleal
Olsiawsrt,
Cel
Ph'ijnli Glaw Oo,
Western Elect. Supply Co.

o±* Aavertieementei

Insulators and Ii

ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
MunsellACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated 'Wires and
Cables—Magnet Wires,
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Jnnotlen Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lamps, Incandescent.
Central Electric Co.
Chicago EaUson Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept,

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchlld & Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps, Inc., Adjusters.
Inc. El. Lt. Manipulator Co.

Webster, Geo.

LampH, Incandescent —
Keplacers A Cleaners.
Inc. El. Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fuse Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Weatlngbouie El. A Mfg. Co.

Llneasaa's Climbers.
Anderson A Sons, W. H.
Klein A Son, Mathlaa.
Smith A HemenwayCo,

Magnet Wlres-
(Bee Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec Wks., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Bleo.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg.Co.

Motors— See Dynamos and
Motors.

Kippers and Plyers.
Klein A Son, Mathias.
Smith A Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm. Co.,Ltd.

Platinum Bought and
Sold.
Baker A Company.
Gt.West. Sm. and Refining Co.

Poles and Ties.
Berthold A Jennings.
Coolidge Fuel A Supply Co.
Fowler, John H.
Lindsley Bros. Co.
Lo ud's Sons Co., H. M.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co.. C. H.

PoliNh (Metal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Valle.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smlth-Valle.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt.West. Sm.and ReflningCo.

Reflectory.
Amer. Rent. A Lighting Co.

Re-Wind lag—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. B.

Westinehouse El. A Mfg. Co.

Second-Hand Haoh'y.

Chicago House Wrecking Co.
Gregory Electric Co,
Illinois Maintenance Co.
Matthews A Bro., W. N.
Schureman A Hayden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Amor. Refit. A Lighting Co.
Pacific Electric Co.

Soldering Paste.
Burnley Battery A Mfg. Co.

Speaking Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Westsrn Elec. Bupply Co.

peed Indicators.
Besly A Co., Chas. H.
Queen A Co.
Wetton Electrloal Inst. Co.

(See

Springs.
American Steel A Wire Co.
Barnes Co., The Wallace
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Cc

,

Gould Storage Battery Co.

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch-
boards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Bissell Company, The F.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co
Chicago Telephone Sup. Co.
Couch ASeeleyCo.
Ericsson Telephone Co.
Farr A Fair.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Mason Teiep. Pay Station Co(
Metropolitan Tel. A Elec. Co
Missouri Electrical Mfg. Co
Moon Mfg. Co., The.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simples Interior Telep. Co
Standard Construction Co
Standard Tel. A EI. Co
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Strowger Aut. Tel. Exchange.
Telephone Co. of Amer., The
Union Switchboard Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Torches.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. & Mfg. Co

Trucks. Electric Oar.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Varnishes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Fibre Co.

Wire, Bar*.
American Steel A Wirs Co.
Besly A Co., Chas, H.
Central Electric Co.
Electric Appliance Co.
Okonite Co., The
Phillips Insulated WireOo.
Roobling'B Sons Co., J. A.
Standard Underground C. Co
WoHtorn Elootrlc Co.
Western Electrical Sup. Co.

X-Ray Outftta.
Queen A Oo.
Willyoung, Elmer G.

X*£*f£e> 3«
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The "ELECTRA" Highest

Grade Nuernberg Carbons are

recognized as standard all the

world over.

All genuine "ELECTRA"
carbons are put up in packages

bearing the label with the trad*

mark "ELECTRA."

ruR

FOR ENCLOSED;eo lonc-buURNINC ar

H>

UNEQUALLED IN QUALIT

AND EFFICIE>cT ILLIANT LICHT.

HUGO REISINGER mbroadway NEW YORK.

«-c-x-:-:-m-:-:-:-:-k-:-:-:-:-:-m->-:

Qood carbons mean less cost

for current.

All the excellence in dynamos

and arc lamps counts for but

little where poor carbons are

used in lamps.

•^^^^^^^HS^g^^l^^IX^l^itfK^^^^^xfc^fo^^^vCwJi^v^^^ /S-9w0*9*A^w4v9v»**-*> VMl»A4aaaft fl*** fl) ft ft ft fctf ft. • • »

PRACTICAL ELECTRICITY
PRICE, $2.00 PREPAID.

287 PmgtB. 427 Questloms and Answers. 95 Illustrations. 20 Tables (all that's required)

Size, 6x4\ Inches. Plextbtj Binding. Set In a good, readable size type

Tda SCHOOL for the beginner and a VALUABLEREFERENCE for the Electrical Engineer. If you
1 are willing to study carefully the nineteen chapters, and work out correctly the answers to the
427 questions yourself, and only refer to answers given in back of book to verify your own
answers, you (whether you are the college student, the ambitious young man, the stationary
engineer, the motorman, or anyone else whom the study of electricity would benefit) will have
a knowledge of electricity which you could not acquire from any other source for ten 'times the
cost of this little book.

Table
Chapter.
I—Wiring.
II—Electric Batteries, Electric Plating.
Ill—Magnetism.
IV—The Magnetic Circuit.
V—Magnetic TractloD.
VI—Magnetic Leakage.
VII—Energy lu Electric Circuit.
VIII—Calculation of Size of Wire for Mag

netlzlng Colla
IX—Calculation of EMF's In Electric Ma

chines.
X—Counter EMF.

o-f Subjocta.
Chapter.
XI—Hysteresis and Eddy Currents.
XII—Armature Reaction.
XIII—Sparking.
XIV—Winding of Dynamos and Motors.
XV—Proper Method of Connecting Dyna-

mos and Motors—Self Excitation.
XVI—Diseases of Dynamos and Motors,

Their Symptoms and How to Cure
Them.

XVII—Arc and Incandescent Lamps.
XVILI—Measuring Instruments.
XIX—AJternatlng Current.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., Chicago.

A FEW OF BRUNT'S
High-Grade Porcelain Cleats.

(REDUCED TO HALF SIZE.)

RUNT

•* ~ ^^ • <r ' __
;

-

INSIST ON HAVINC BRUNT'S" CLEATS, TUBE8
AND INSULATORS. YOU REQUIRE THEM

IN DOING FIRST-CLASS WORK.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

PARAGON REFLECTORS
Silver=Plated

Mirror Reflectors.
A deep cone, for use with any system of

incandescent electric light, where it is

desired to concentrate a very powerful
light on a small space. Lined with silver-

plated mirror-plate plass. Increases the

light from twelve to fifteen times. Most
valuable in show windows and over ma-
chines, work-benches, type cases, etc.. etc.

Thousands of this style used in 5faow windows.
Get our Catalogue and Price*.

American Reflector & Lighting Co.,
271-273 FRANKLIN ST., CHICAGO.

WESTERN ELECTRIC
MOTORS.

Direct Connected. Belted. Geared. For all Purposes.

WESTERN ELECTRIC COMPANY
CHICAGO. ST. LOUS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANY .

ft. Paul. Minn.

STANDARD ELECTRIC COMPANY.
Cincinnati, Ohio.

ANTWERP. L

CALIFORNIA ELECTRICAL WORKS
San Francisco, Cal.

KILBOL'RNE A CLARK COMPAM .

Seattle. Wub,
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THE GENERAL ELECTRIC COMPANY'S

Interchangeable Type
Arc Lamps

Enclosed arc for direct current

no volt circuits.

Enclosed arc for alternating current

no volt circuits.

Enclosed arc for direct current

220 volt circuits.

"The Station Man's Lamp."

General Office: Schenectady, N. Y.

Chicago Office, Monadnock Building. Sales Offices in All Large Cities.
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NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book

thousands of men have been waiting for; it will he what you

want. 275 pages. Illustrated. Cloth, $2.0t.

Postage free.

ELECTRICIAN PUBLISHING COMPANY.
Suite mo Marquette Bide., Chicago,

C A DAY and up

PAYS FOR A

z$ Telephone
Business or residence.

How many dollars a day
will it save and make
for you? 50,000 users

in and near Chicago.

CHICAGO TELEPHONE CO., « ffc&f&Sw.

3£t

WE MAKE

INDUCTION COILS,

RINGER MAGNETS,

SWITCHBOARD MAGNETS

TO ANY REASONABLE SPECIFICATIONS WITH
EITHER BARE OR COVERED WIRE.

CORRESPONDENCE SOLICITED.

VARLEY DUPLEX MAGNET CO.,

FISHER BUILDING, CHICAGO. PHILUPSOALE, R. I.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

Your Boiler Water Must be Analyzed WSSPST^.
You must deal with a Company who can sell you the concentrated solid extracts to be

reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This Is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

WMt W. BDOAR, Prewident. TELEPHONE, HARRISON I358and I 373

WINTER'S COMING!

Missouri Electrical Manufacturing Co
P. D. CABLE,

President.

F. B. LITTLE,
Vice-President.

R. W. MOORE,
Secretary.

W. F. LITTLE,
Treasurer.

General Offices, 1216 Washington Avenue, ST. LOUIS, MO.

Pioneers in Polyphase Work.

Stanley Electric Manufacturing Co.,

PITTSFIELD, MASS.,

Manufacturers of the S. K. C. SYSTEM of high-grade appa-

ratus for the Generation, Transmission, Distribution and Utilization of

Electrical Power.

RAILWAY LIGHTING and

MINING EQUIPMENTS.

Northern Electrical Manufacturing Co.,

MADISON, WIS.

SALES OFFICES:

NEW YORK. UOSTON, PHILADELPHIA. SAN FRANCISCO.
71 Broadway. Equll.Ne Hldif. 26 S. 15th St. Ji-.t.t New Montgomer> St.

ROCK MILL.
South Carolina.

PITTSBl'RO.
72, I 11 1

". .11. Wa>
SEATTLE. WASH..

Pioneer Hldu.

HINSTON-SALEn.
North Carolina.

TORONTO. CANADA. Canadian General Electric Co.
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TRY US—NOT THE LAMP.
Try the manufacturer rather than the lamp.

The lamp should fit the plant—not the plant the

lamp. We are lamp specialists and can meet your

requirements with just the lamp you need. It will

be a Packard lamp—so much the better for you.

ELECTRIC APPLIANCE COMPANY,
l^iVIVII* SPECIAUSTS,

CHICAGO.

BUYS OUR NEW

ENCLOSED FUSE.
ROUCH HANDLINC WILL
NOT BREAK IT.

fuse wire protected.
ALL MICA INSULATION. SAMPLES FREE.

Fuse Blocks, Lightning Arresters, Connectors,WE ALSO MAKE
I Paper Insulators, FUSE WIRE and Specialties.

AMERICAN ELECTRIC FUSE CO.
New York. Chicago. San Francisco.

MICANTE PLATE
FOR COMMUTATOR SEGMENTS.

WILL NOT OOZE.

MICA INSULATOR CO.,
218 Water Street, NEW YORK.

I I 7 Lake Street, CHICAGO.

ENGINEERING,HIRBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,

r^^,VOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,

S^ RELIABLE. ACCURATE.x^J Send for Circular.

i if L. M. PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y-

PATENTED

Burnley
Soldering
Paste.

Universally acknowledged
the beat. All others imi-
tations.

250.000 !4 LB. BOXES

BURNLEY BATTERY
MAN'F'G CO.,

PAINESVILLE. OHIO.

Burnley Dry Batterie? are

lVE>E>r> IT!
Gale's Commutator
Compound.
The Only Article That Will Prevent Sparking.

Will keep the Commutator In good condition as. prevent cutting. Absolutely will not gum the brushes.

50c. per stick. 85.OO per dozen Send 50c. for trial stick.

FOR SALE BY ALL SUPPLY HOUSES OR
Sole Mannfaot orere,

Washington Street, • CHICAGO.k. Mclennan & co., »o».t-

u

PB> ^

SPRINGS
ALL SMALL SPRINCS USED
BY ELECTRICAL TRADE,

MOTOR OR MOTOR VEHICLE MANUFACTURERS.

THE WALLACE BARNES CO.
Established IS57. « BRISTOL. CONN.

Submit samples for prices. Complete assortment, high-grade eo.d

rolled steel always In stock. Catalog upon application.

McRovCuv Work*.
Brazil, Ind

302 Broadway." New York.

l<no Morindnock Blk. Chimeo,

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

ol

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,
CEMENT LINED PIPE FOR CONDUITS. Executive Offices, Times Building, NEW YORK, N. Y

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Lalght Street, New York.

EDISON MINIATURE LAMPS
have been for twenty years

THE STANDARD OF THE WORLD

and are to-day more largely used than

all other makes combined.

SERVICEABLE, ECONOMICAL, RELIABLE.

Miniature and Candelabra Sockets

and lieceftach's,

X-Ray Tubes,

Demur Bulbs for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N. J.
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FRANK W. PHILLP1*, P"K«IOCNT.

C. M. WACtNIIIL.Turiiiuncn
KUGENr r. PHILLIPS, t. ROWLMNO PHILLIPS, •* f«r

«. R. PC ilBOTON, Jm
,
tic.

AMERICAN ELECTRICAL WORKS,
i

J

i , PROVIOEXCK, B. I.

C\\ V /// BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR 4ERIAL AND UNDERGROUND USE.

New Vokk Stoke, W. J. Watson, 26 Corllandt St.

Chicago Stoke, F. E. Donohoe. 82 -Lake St.

Montreal Branch, Eugene F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIP8DAL.E, R. I.

tlx Ytlrt with G«n.r>l Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

Ho, 86 Broadway, NEW YORK CITY.

Patont Cautoi. Patent Soliciting.

THEY NEVER FAIL

TO GIVE SATISFACTION.
THE PRICE IS RIGHT TOO.

THE COLORADO LAMP CO.,

DENVER.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market.

Write for Prices.

M an u tortured hy

THE HEATH ELECTRIC CO.,

DETROIT, MICH.

A. M. BARRON,
CONSULTING ENCINEER.

Plans and Specifications Tor Water Works
Electric Light, Gas, street Railway, Telephone

and Hot Wuter Heating Plants. Bonds placed

and public ut illtles linanced. Suite 220, No.

164 Dearborn Street, Chicago, 111.

MANUFACTURERS
BABBITT METAL, BAR. WIRE SOLDER,

PIG LEAD, INGOT COPPER, SPELTER, ETC.

6REAT WESTERN SMELTING AND REFINING CO., Chicago

LIGHT UP YOUR DARK CORNERS
BT USING THE

L.-H. ENCLOSED

Arc Lamp
Notice How Meat and Compact It Is.

\ These Lamas are the Simplest and Most Efficient
on the Market.

WRITE FOR CIRCULAR MATTER.

y THE ANDERSON TOOL CO., a"d™som, imp.

Complete Lump.

LVI

IM
UGHUY ANCH

OUY TO
ILEPHONE,

STAY GLJYI
-rei_ea«A*=»t-

z~r »aii_\a/.*vy

INexpensive:.
WRITE US AND WE WILL TELL YOU WHY.

\A/. N. MATTHEWS & BRO.
SOLE DISTRIBUTORS,

60s o a » l. e:to rsi budo., s~r. louis.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

FINE MAGNET
ANNUNCIATOR

JUMPER \A/IR ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products In stock.

IMPROVED

WARREN
m ALTERNATOR

- 1 SANDUSKY
. OHIO

NATIONAL CODE STANDARD

"0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

AUTOMATIC

CLOCK

SWITCHES.
\v. ma.k« •

:
, m to turn

turn off show w indow or d

l*rlccs same tor " on '"or 'off."

15 Amp. 26 Lights. Standard. 220
V. 0. P.. S3 50: T. P . 55 50

25 Amp, SO Lights. Standard. 220

V.. 0. P., SB 00: T.P..S6 SO

50 Imp.. 100 Lights. Standard. 220

V.. D. P.. SS 00: T. P . S8 00

75 Amp.. ISO lights. Standard. 220

V .0. P . 58 00: T. P.. $10 00.

PtrlectI) Rellab'e

Sent on 10 Da»s Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.
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ELECTRICAL WORKERS

WANTED:
Three or four competent, industrious elec-

trical workers that are familiar with con-

duit work and house wiring, can obtain

steady employment with a long established

and reliable concern doing a large con-

tracting business. Good opportunities

for the right men. Applicants must be

members of the National Brotherhood

Electrical Workers in good standing. Ad-

dress, Contracting Department, Montana
Electric Company, Butte, Montana.

WANTED.
Foreman Construction Department on inside

wiring work; one who thoroughly understands

two and three wire system and can work on

estimates. Good position to good man. Address

EDISON ELECTRIC LIGHT % POWER CO.,

Erie, Pa.

WANTED-FOR GASH.
500,000 burned out Incandescent

lamps. T. H. bases preferred; Edison

and Sawyer-Man taken. 4, 6, 8, 10,

16 and 32 c. p. Write for prices.

H. 8. HUES CD., i.'.'avSS'""-

WANTED.
A Stanley Alternator, 75 to 150 K. W.

16,000 alternations, i.ooo R. P. M. Must
be in good working order, with switchboard

and exciter. Address

Livingston Water Power Co.,Livingston,Mont.

TJ. S. ENGINEER OFFICE, 735 N. Capitol St,

Washington, D. C, August 24, 1901. Sealed

proposals will be received here until noon, Sep-

tember 23, 1901, and then publicly opened, for

furnishing Electrically Driven Pumps, Cold
Drinking Water Plant, Eire Hose and Racks,
and Pipe Covering for new building for Gov-
ernment Printinsf Office. Information furnished
on application. ^JOHN STEPHEN SEWELL,
Capt. Engrs.

U. S. ENGINEER OFFICE, 735 N. Capitol St.,

Washington, D. C . Sept. 16, 1901. Sealed pro-

posals will be received here until noon, Oct. 16,

1901, and then publicly opened, for furnishing
and installing electric elevators fornew building
for Government Printing Office. Information
furnished on application. JOHN STEPHEN
SEWELL, Capt, Engrs.

FOR SALE CHEAP.
Equity in electric light plant and water works

in enterprising town of 2,500. Excellent
chance for a voung man to invest small amount
and take charge: long term city contracts for

water and light. Plant now paying expense of
operating, repairs, interest and retiring bonds
yearly. Can be largely increased by investing
a little money, personally managed and opera-

ted. Address'or call on A. H. BARRON, 164
Dearborn St.. Chicago. 111.

FOR SALE.
1H H P. Lundell; ZYa H. P. Siemens & Hal^ke

electric vehicle motors, Chloride veb cle ac-

cumulators, nearly new. cheap. Motor, battery
and controller. $125.00, guaranteed.

AUTOMOBILE SUPPLY AND EXCHANGE.
HARTFORD, CONN.

FOR SALE.
Lot 110-voH new fan motors at bargain prices.

Old material purchased. WALSH'S SONS &
280 Washington St.. Newark, X. J.

FOR SALE.
One—100 Horse power direct current belted

• Moderate Speed Motor.
One- tower direct current belted

' Moderate Speed Motor.
"Manufactured by the West! ngbou.se Electric

.t 11 V: e ' used leb-> than
- operate a flouring Mill; are In first

clav» condition and ready for Immediate de>
partlcalars, address,

The Lee-Warren Milling Co., Salina, Kansas.

GREGORY:
ELECTRIC cot

-5^-62 5. CLINTON 3T. CHICAGO

F"OF* SALE.
nator.

v.. ••

"
Or,':

: 3 '

Monthly Bargain bh*z\,

apparatus fully guars

FOR SALE.
ELECTRIC LIGHTING PLANT IN A GROWING

ILLINOIS TOWN OF 2,000.
Plant has been in operation four years. In-'

come $300.00 permonth. Direct current, direct
connected, 220 volt system. 20 year franchise,
10 year contract for street lighting. This is one
of the best plants in the state and is a money
maker. Address

W. H. BOZELL, 13 Loomis St., CHICAGO.

FOR SALE.
Second-hand insulated weatherproof copper

wire. No 6, 14 cents per pound; No . 10, 15
cents per pound.

G. MATHES' SONS COMPANY,

NOTICE FOR PROPOSALS.
Sealed Proposals will be received at

the office of the Village Clerk of At-
kinson, 111., at 12 o'clock, M.j of the
7th day of October, J.901, for furnishing
material and installing an electric-light

plant complete, in accordance with speci-

fications on file in the clerk's office.

All bids shall be -addressed to Fred
Johnson, Village Clerk, and received
by him on or before the date named
above, and such bids will be opened in

presence of the President and Board of
Trustees of said Village at 8 o'clock

p. m, of said day.

Copies of the specifications may be
obtained by application to the village

clerk.

The contract is to be fully completed
by January 1, 1902.

Each bid must be accompanied by a

certified check for $300, payable to the
Village Treasurer, John F. Nowers, as

security that the bidder will execute
contract and give required bond, should
his bid be accepted.

The bidder to whom the contract

may be awarded shall, within five days
give an approved bond for $2,000, con-
ditioned upon the faithful performance
of the contract.

The Village Board reserves the right

to reject anv or all proposals.
William H. Trekell, Prest,

Fred Johnson, Clerk.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN.

140 S. Clinton St., Chicago.

!

HHHHmNHIMMtNNf
I ARE YOU LOOKING FORTROUBLE?
• IF SO, GET A COPY OP

| TELEPHONE TROUBLES
• AND HOW TO FIND THEM
• -IN-
9 BOTH MAGNETO AND COMMON BATTERY

SYSTEMS.

1 8th Edition Just Out. Price, 25c.

| Electrician Publishing Co.,

• SIO Heriiaette Building,

2 CHICAGO.

Mackinac Island
AND RETURN— 7 days trip— $OC
Heals and berth Included. JE> ij
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
AND RETURN—4 days trip — $

| Q
Meals and berth included | <3
Leave Chicago Tues., Wed., Frl. and Sat., at 8 p m.

MUSKEGON OR GRAND HAVEN $C
AND RETURN
Berth Included.

Leave Chicago 7:40
P, -A dally.

Finest
Service on
the Lakes.

i 01 i omnlele Infor-
mation iiadrens

R. C. DAVIS, C. P. A., Pool Mlchlj.n kit., Chicago, III.

OR <-., I: I. .v !'. OR C..T). S. (J. I'.Y'S.

Write for Our Prices on

CORLISS ENGINES
18 and 34 x 36 Rankin & Fritsch St. Louis

Corliss, Tandem Compound Condensing,
150 lbs. pressure.

26 x 48 Fishkill Corliss, R. H.
26 x 48 Fishkill, L. H.
26 x 48 Rankin & Fritsch Corliss.

26 x 48 Allis Corliss.

24 x 42 Rankin & Fritsch Corliss.

20 x 48 Harris Corliss.

20 x 48 Wheelock Corliss.

20 x 48 Fraser & Chalmers Corliss.

18 x 42 Rankin & Fritsch Corlis-s.

18 x 42 Wright Corliss.

16 x 42 Atlas Corliss.

16 x 42 Harris Corliss.

14 x42 Allis Corliss.

14 x 36 Vilter Corliss.

14 x 24 Cooper Corliss.

13 x 36 Brown Corliss.

12 x 36 Harris Corliss.

AUTOMATIC ENGINES.
14+ and 24 x 16 Ball and Wood Cross
Compound.

13 and 20+ x 15 Armiogton & Sims
Cross Compound.

16 x 32 Buckeye.
15 x 14 Ideal.

12 x 12 Armington & Sims.
8x9 Armington & Sims.

BOILERS.
Six 250-hp. Babcock & "Wilcox. J 25 lbs.

One 150 Heine, 125 lbs.

One 72 x 18 Tubular, lOOlbs.

Eleven 60 x 16 Tubulars, 100 lbs.

W. W. WHITEHEAD COMPANY, - DAVENPORT, IOWA.

U .S .METAL P LIS tl Z*Wn°t °

POLISHES ALL METALS. B»««c nc= Hc.r.„. C,ic.co.S»M.F«A»ci«to. Z95.E. Washington St. INDIANAPOLIS. |HD.

ELECTRICAL ENGINEER-
ING TAUCHT BY MAIL.

Write for oar free illustrated book.

"Cia I Become an Electrical Engineer?"
We teaoh Electrical Enerinesting, Elec-

tric Lighting, Eleotrio Railway s, Mechan-
ical Engineering, Mechanics.'. Drawing,
etc., at your home, by mail, Inotltute
Indorsed by Thoi. A. Edlaon.

Electrical Engineer Institute,

Dept. K. 240-242 W. 23d St., New York.

CLASS WOOL
FOR STORAGE BATTERIES AND LABORATORY

WORK. FILTRATION PURPOSES, ETC.

$2 alb. Discount furnished on application.

CLASS WOOL MFC. CO.,
207 W. Madison St.. CHICAGO.

Preserve Your Copies

Western Electrician.
OP THE

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, « * • cmoAori

THOROUGH INSPECTIONS
AND

Insurance against Loss or Damage to

Property and Loss ot Life and

Injury to Persons caused by

STEAM BOILER EXPLOSIONS.

J. M. ALLEN, Preiident,

WM. B. FRANKLIN, Vice-President,

F. B. ALLEN, Second Vice-President,

J. B. PIERCE, Secretary,

L. B. BRAINERD, Treasurer,

L. F.M1DDLEBROOK, Asst. Secretary.

The Standard Open Circuit Batteries

of the World.

S. END F >R CIRCULAR ANI> PRICKS.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

M'CORMICK TURBINE.
On Vertical or Horizontal 8haft.

Especially Adapted for Electrical Work,

Gives a higher percentage of useful eflect than any other water-wheel
heretofore made. All sizes, right and left band, tire built from patterns per-

fected under nyntematlc tents In ihe Ilolyoke Testing Flume.
Part Jen having power plants which are unnatlsfactory, and thooe coulem.

plating the Improvementof powern, will And It to their Intercut to confes

with uh, as wo are willing to guarantee results where others have tailed, no

matte* what make of turbine has been In uae. STATE KEQUIRBilBNT^
AND SEND FOR CATALOGUED

S. MORGAN SMITH CO., York, Pa.
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WE CAN SHIP AT ONCE, ANY OF THE FOLLOWING:
DIRECT-CONNECTED UNITS.

K. \V. American Bull, 125-vn!t generator, direct-
connected '>> American Bull engine

1 10 to 140 VOLT GENERATORS.
2 Itxi K.
2 inn K.
2 fill K.
2 50 K.
1 50 K.
2 r,n K.
I

.'." K.
J 46 K.
I 111 K.
1 35 K.
1 30 K.
1 27 K.
2 25 K.
2 25 K.
1 25 K.
1 22 K.
2 20 K.
1 UK.
1 7 K.
I 15 K.

polar.
Trlnmnh.
Edison lil-no

Thompson-Kj
.h'iniry.
'riionilisoii-Hoiisloii.
Triumph.
Western Kloetrlc.
IMIeon.
Detroit.
Thompson-Houston.
Western Electric.
Thompson-Houston.
Western Electric.
.Tenncy.
Del roll.

Mayo.
Mi •.

SpolTV.
RockforO Mayo.
Brush.

ALTERNATING GENERATORS.

1 300 K. W. Stanley two-phase, 1100 or 2200 volts
1 200 K. W. Ft. Wayne Woorl. 1100 yolts.
1 120 K. W. Slattery, 1100 yolts.
4 100 K. W. Westlnghonse, 110O yolts.
1 60 K. W. General Electric. 1100 volts.
1 50 K. W. National Electric. 2000 yolts.
1 ::?i K. W. Slattery. 1100 volts.

DIRECT-CURRENT MOTORS.

1 7' .. H. P. Mayo. 110-volt.

1 15 H. P. Excelsior, 110-volt.
12 H. P. Simpson, 220-volt.

1 7% H. P. General Electric, 220-volt.
1 20 H. P. Eddy, 220-volt.

12 H. P. C. & C. 500-volt.
14 H. P. Edison. 500-volt.

I In

I in

II. r Thompson I loin ton BOO irolt.

II. I'. Chlcae i'

ALTERNATING-CURRENT MOTORS.

-J :t

2 2
2 1

1
1
1

1 ',', II. P.

H.P.Wagner single-phase. UO-rolt, GO-t -

II. P. Stanley two-phase, 500-volt, 125-cyclc,
H. P. Stanley two-pflflfie, 500-volt, 125-cycle.
II. P. Stanley two-jfllrtse, 500-volt, 125-cycIe.
]|. I'. stnnlcy two-»0rt«c, 500-volt, 12&-oycli\
II. I'. Ft. Wayne single-phase, synchronous,

volt. 133-cyclc.
% II p. Stanley tvio-nbaso, 100-volt. i^.' « y.-i,

.

*A H. P. Stanley single-phase, 100-volt, ]25-cycle
% ii. P. Iloitz.-r Cubbt ttlnglc-pbase, 104-volt.

cycle.
Holtzer Cabot single-phase, 1 +

'
i i olt,

cycle.
P. Stanley single-phase, 500-volt, 125-cycl
P. Holtzer Cabot single-puasc, 104 volt,

cycle.
I'. Wagner single-phase, 208-volt
P. AVncner single-phase, 208-volt,
P. Wagner single-phase. HM-voIt
P. Wagner single-phase,
P. Wagner single-phase
P. Wagner single-phase
P. Wagner single-phase,
P. Wagner single-phase, 208-volt, 133-cycl
I'. Wagner single-phase. 20S-voIt, 133-evcI

STORAGE BATTERY.

• ' II I'. We.lr.n.
I 7'. II P. 1
I 56 II. P. Ideal.

TIIU'.I I UXG ENGINES
6 ii i- Wsi-h* Vertical.

I 10 II I'. M'.n.u.l. Horlcontal.

'i H.
1'; II.

3 % H.
3 1 H.
1 1 H.
1 W4 H.
1 1% H.
1 2 H.
2 3V4 H.
1 A H.
2 5 H.

V- V.. II.

104-volt,

133-cyclc
133-cvclc
133-cycle
133-cycle
133-cyclc

208-volt, 133-cyclc
208-volt. 133-cycle

1 400 Amp. hour Chloride Accumulator.

ENGINES.
COMPOUND HIGH SPEED

1 GOO H. P. ArminRton & Simms Cross Compound.
1 300 H. P. New York Safetv Tandem Compound.
1 250 H. P. Williams Vertical. Type 2P.
2 160 H. P. Mcintosh & Seymour Tandem Compound.

SIMPLE HIGH SPEED AUTOMATIC
1 150 H. P. Phcenlx.
1 100 H. P. New York Safety.
1 100 H. P. Ideal.
1 100 H. P. Phoenix.
1 100 H. P. Weston.

WRITE FOR PRICE LIST No. 38.

BOILERS.
w.\'i En ii in

• n P. Campbell Zcll.
i 300 II. P. Standard.
i 250 II. P. Worthlngton.

1 :.i Inch i.v Ik r..-

1 50 II. I'. Dcvlne.
1 M II. P. \

rem i.ak

. Icll,-!

PUMPS.
] Dean 7%x4%xl0 duplex.
1 Worthlngton, V£-x5xd duplex
1 Worthlngton. 10x15x15 dnplex.
1 Kiiowlcs 5x3x5 single.
1 Morris Machine Works Centrifugal.
2 Deep well. 6x3)4x24.
i Belted pump.

HEATERS.
i 2000 ii. iv Warn n & Webs
I 600 II. P. Excelsior.
1 50 H. P. Vertical.

CONDENSERS.
l 12-Inch Bnragwanath.
1 14-Inch Baragwannth.

TRANSFORMERS.
r, 75 K. W. Westlnghonse 25-cycle.
1 1000 Watt Westinghouse, No. 4, 1000-volt.

1 Steel smokestack. 146 ft. high. S ft. 10 In. diameter.

ILLINOIS MAINTENANCE COMPANY
E. H. CHENEY, Manager. 204 Dearborn Street, CHICACO.

ELECTRICITY FOR ENGINEERS
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.-CHAPTER I: Electricity: Positive and Negative; Conductors,
Von-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
peres.—CHAPTER II: I)ynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of, Different Kinds of; Commutators,How Made and Con-
nected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current: How Produced;
Induction; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc Svstem.—
JHAPTERV: Incandescent Lamps; Filaments; Connections: Flashing: Exhausting; Testing;
handle Power; operated in Series; Automatic Cut-Out: In Multiple Ajcor Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.—CHAPTER VI: The Arc Light; How Formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Globes: shape of Carbons Under Different
Conditions of Burning; Are Lamps; Regulating and Cut-Out Mechanism; Action of Current; clutch
Camps; Clockwork Lamps; Double Lamps; Troubles In Lamps.—CHAITER VII: Commutators
ind Brushes; The Brush Commutators: Brushes; Different Styles of Brushes; D_, Double Brushes.
Single Brushes; Troubles with commutators and Brushes; Correct Position of Brushes; sparking
it Brushes; Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
Sand Regulation; By Position of Brushes; Resistance Box; Resistance Colls.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
OHAPTERX: Brush System of Automatic Current Regulation; Brush Armature: Diagram of Cir-
jults through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller; Circuits and Conr.t etions of No. fi Brush Dvnamo; Circuits of Compound Wound
Constant Potential Brush Dvnamo.-CHAPTER XI: The Edison System: Automatic Regulator;
Circuits of Regulator: Circuits of Dvnamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.- CHAPTER XII: Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits In Vrmatnreaml Field: Regu-
lator; Circuits in Regulator. -CHAPTER XIV: Thomson Houston System of Automatic Current
Regulation; Dvnamo; Armature; Commutator and Brushes; Controlling Maenet; Wall Controller;
Diagram of Circuits; Air Blast.-CHAPTER XV: Waterhouse Svstem of Three-Rrush Automatic
Current Regulation; Dynamo: Extra Brush; Resistance Colls and Regulator. CHAPTER XVI:
\mpere Meters; Tangential Scale: Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
and Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Differ-
ential Apparatus.—CHAPTER XIX: Wheatstnne Bridge nr Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.-CHAPTER XX:
Hie Magneto as a- Testing Instrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER
K.XI: Coupling Dvna s Together; In Series; In Shunt; Series, Shunt and Compound Wound Ma-
3hlnes.-CHAPTER XXII: Switches and Switchboards; Loop Switch; Plug and Socket: Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
•lame as in Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; 01 Series Motors: Counter E. M. F.J Direction of Rotation and Direction of
Uurront; Starting Motors; Diagram of Connection.

PART II. CONTENTS.—CHAPTER I: Alternate Current Dvnamo?: Principles of tM
Field; Field Current Armature; Winding: Connections: Lamination; Different Tv^es of Altera*
tors; Regulation; Leading Systems; The Brush Generators: Magnets; Armature: 'Principles of lr

duction.—CHAPTER II: Dynamos, Continued; The Mordev Alternator; Stationary Armatures
Field Magnets; Ferranti Armature; Field Magnets; Winding"; Collectors. CHAPTER 111: Dvna
mos Concluded; Siemens Dvnamo: Best Magnetic Circuits; Stanley Constant Current Dvnanio
The Armature; Self Induction: Regulation.—CHAPTER IV: Induction Colls; Converters: Trans
formers; Economy of Distribution; An Electrical H. P.; Losses In Conductor; Indu ',

feet of Induction; Transformers.—CHAPTER V: Transformers Continued: Induction Con-
verters; Transforming Up and Down; Design of Transformers; The Static Charge; Protectlor
Against; Grounding the Secondary-

; Other Devices: The Foil Protector; Different Types of Trans
formers.—CHAPTER VI: Transformers, Concluded; Fuses: Regulation: Winding of Transformers
Connecting to Circuit; Regulation: Safety Fuses.—CHAPTER VII: Parallel Svstem; Sei
Light System; Diagram of Circuits: Parallel System; Primary Circuit: Secondary Circuit; Tlacins
of Transformers; Fuses; Diagram of Series Arc Light Circuit—CHAPTER Vlll: Lines of
Hysteresis: Magnetic Penetration: The Circuit 01 Lines of Force; Experiments
Rapidity of Reversals and Hysteresis.-CHAPTER IX: Arc Lamps; In Series: The -.

Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—< li \i

Arc Lamps, in Multiple: Slattery Differential Lamp; Mechanism of Lamp; Its Operatton.—CHAP
TERXI: Measuring and Indicating Apparatus; Instruments for Use wj;: i irrents
Differ from those used with Continuous Currents: Ammeters; Voltmeters; Description of Several
Forms of instruments.—CHAPTER Xll: Measuring Instruments, Continued; Hot Wire lnst™
merits; TheCardew Voltmeter; Details of the instrument: Low potential Voltmeter.- CHAPTER
XIII: Voltmeters; Double Coll Voltmeter; Two Types.—CHAPTER XIV: spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments: Diagram of Connections and
tlonof Instrument.—CHAPTER XVI: Recording Meters: Stanley Meter; Construction and ITlc
elples of Operation; Diagrams of Parts; Slattery Induction Meter; Des T | I on of Parts and PrlD
clpies of Operation: Watt Meter; Thomson Meter.—CHAPTER XVII: Generators In Pat
Difhcultles in Operating; Alternate Current Generators in Parallel; Arrange Lts an4
Machines for operating in Parallel; Diagram of Common Arrangem-nt of Machines and Circuits.—
CHAPTER XVIII: ohm's Law; Strenjuh of Current; Formulas an. 1 Examples; Power and Hoi
ing Effects of Currents.—CHAITER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag.. CHICAGO,
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MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with
Pennies or Washers on a string.

Have you investigated Measured Service?

All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St., CLEVELAND. 0.

CABLE TERMINALS.

CHEAPEST AND BEST ON THE MARKET.

NEAT, SUBSTANTIAL,
COMPACT, MOISTURE PROOF,
CONVENIENT, WILL NOT ARC.

HARD RUBBER INSULATION.
ALL CONTACT8 SOLDERED.

WRITE FOR PRICES.

Century Telephone Construction Co.,

CLEVELAND, OHIO.

TheLeich
Selective Signaling System.

FOUR PARTY
LINE . . .

SOMETHING
ENTIRELY NEW.

No Step by Step Method— rJo Relays-
No Springs.

Not affected by Line Inductance, Capac-
ity or Resistance.

Condensers in Circuit to Stop the Bat-
tery Flow.

Needs no Adjustment.

The Bells are of the ordinary Polarized
i-;inper Type. The signals are selected by
means of different frequencies.

Drop us a Line and Let
us Tellyou all about
Our System.

Metropolitan Telephone
76 Fifth Avenue,

CHICAGO. & Electric Company.

I STANDARD POLYPHASE
APPARATUS AND SYSTEMS,

By MAURICE A. OUDIN, M. S.,
Member A. I. E. E.

242 Pages, Profusely Illustrated. Price, S3.OO.

The Only Work Treating Fully of American
Alternating-current Apparatus.

Generators—Induction Motors—Synchronous Motors—Rotary Converters

—

Static Transformers—Station Equipment and General Apparatus

—

Two-
phase System — Three-phase System — Monocyclic System

—

Frequency—Calculation of Transmission Line, Etc., Etc.

of tula ot any other electrical book j rat prepaid, to any address
In -..

,
. of price.

ELECTRICIAN PUBLISHING CO.,
510 Marquette Building, CHICACO.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date 100 per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every
house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W„ WASHINGTON, D. C.

POLYPHASE ELEGTRIC CURRENTS
ADD

ALTERNATE-CURRENT MOTORS
By SYLVANUS P. THOMPSON, D.Sc, HA., F.R.S.

Second and Enlarged Edition, with Twenty-four Colored Illustrations and Eight Folding Plates.

Contents of Chapters.
I.

II.

III.

Alternating Currents in General.
Polyphase Currents.
Combination of Polyphase Circuits and
and Economy of Copper.

Polyphase Generators.
Examples of Polyphase Generators.
Structure of Polyphase Motors.

VII-VIII. Graphic Theory of Polyphase Motors.
IX. Analytical Theory of Polyphase Motors.

Examples of Modern Polyphase Motors.
Hints on Design.
Mechanical Performance of Polyphase

Motors.
XIII. Single-Phase Motors.

IV.
V.

VI.

X.
XI.
XII.

Polyphase Transformers and Phase
Transformation.

Measurement of Polyphase Power.
Polyphase Equipment of Factories.
Distribution of Polyphase Currents

from Central Stations.
Polyphase ftlectric Railways.
Properties of Rotating Magnetic Fields.
Early Development of the Polyphase

Motor.

Appendix —I. Alternate Current Calcula-
tions: the Symbolic Method. II. Schedule of
Polyphase Patents, Index.

XIV.

XV.
XVI.
XVII.

XVIII.
XIX.
XX.

List of Plates —I. Two-phase Generator at Chevres. II. Three-phase Inductor Alternator.
III. Two-phase Motor of Six Horse-Power. IV. Three-phase Motor of One Hundred Horse-power.
V. Three-phase Motor of Twenty Horse-power. VI. Core Disks of Three-phase Motor. VII. Two-
phase Motor of One Thousand Horse-power. VIII. Locomotive of the Jungfrau Railway.

508 Pases, 358 Illus , 8vo, Clotb, S5.00.
The above or any other electrical book sent on receipt of price,

ELECTRICIAN PUBLISHING CO.. 510 Marauette Bide.. Chicago. III.

KELLOCC
PAY STATIONS
EARN GOOD
DIVIDENDS.

OVER TWO THOUSAND IN USE SPEAK

FOR THEMSELVES.

Notice In cut the Neat Appearance of
this Set.

Can be Attached to any Telephone.

SERIES TELEPHONE WITH
pay station KELLOGG SWITCHBOARD & SUPPLY CO.,

Ask for Bulletin No. 3. II will 227 S. GREEN ST., CHICAGO.
Intoroftt You.
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Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Co

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,
PROTECTIVE DEVICES is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
CEN

T"epho?e.
RCY

36-50 W. Jackson Boulevard, CHICAGO, U. S. A.

STANDARD

Telephone andElectric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOGUE.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO

& CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., JPI liLTP Pfi

CHICACO, U. S. A. ICLi iTirUi UUi

—«—»—*--«;,-* >.-v-

YOU WILL REST ASSURED
That Your Terminals are Safe

When Protected With a

Moon Fuse Terminal Head
Never Known to Fail or Lose a Wire.

THIS ILLUSTRATION SHOWS THE OUTER CASING CLOSED

Simplifies testing and transposing of lines:

it occupies but a small space; the only

cost of maintenance is fuse wire.

Write Now For Descriptive Matter.

THE MOON MFG. CO.
45-47-49 S. Canal Si., CHICAGO.

BEC LJF» TO DATE
And Install In your lo*n or city an

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires Ho Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
Rook«ry, - Chicaeo<
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THE

DIAMOND

CORD

ADJUSTER.
Best and Cheapest

in the Market.

Send for Free Sample
and Prices.

GEO. WEBSTER,
CHRISTIANA. PA.

Eureka Depolarizing

Solution for battery cells.

WHITE US ABOUT IT.

8PAHR & SWINGLE,
MILLERSBURC, OHIO.

Mechanical

Engineers

who are interested in elec-

tricity should write for our

catalogue of

ELECTRICAL

BOOKS,

Electrician Publishing

Company,

Suite 510 Atarquette Building,

CHICAGO

JEdwards a^Co

Lock Gravity

Drop

Annunciator.

Extra heavy, well finished

cateol ornamental design.

The dr.pi being fattened to

the back-board, the case may
be removed without disconnect-

ing wires.

fiWyowK H-v

K0K0M0 TELEPHONES
AA/ill Satisfy YOU.

NOTHINCIN FRONT OF THEM.

Write ns for particulars.

KGK0M0 TELEPHONE & ELECTRIC MFG. CO.,

K: KOKOMO, IND.

TELEPHONES FOR EVERY ONE
GUARANTEED
Or Money Refunded.

RELIABLE AND CHEAP.

BATTERY CALL
TELEPHONES

Good for 600 feet,

'

TWO TELEPHONES

BATTERY CALL. FOB

GENERATOR CALL. FOR 7

GENERATOR CALL
TELEPHONES

Good for 3 Miles. FflRR & FARR,

Address all order?

J 10 W. Jackson Blvd.
Department A. CHICAGO,

Wright Cable Hanger.
SEND FOR SAMPLES AND PRICES.

R. I. TELEPHONE & ELECTRIC CO.,

PROVIDENCE, R. I.

Mention this paper.

HIGH-GRADE

SERIES 'PHONE.
One of the strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut. 4 bar,fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

BEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

NEW BOOKS.
AUTHORITIES ON SUBJECTS MENTIONED.

The Pocket Electrical Dictionary,
Containing all of the words and defini-
tions in the science. A new work. In-

dispensable to the electrician, student and professor. Over 11,000 words and about 15,000
definitions. By Edwin J. Houston, A. M., Ph.D. (Princeton). 1 volume, 32mo, cloth, $2.50;
leather, $3.00.

Profusely illustrated. A hand-book for busy people. By
Edwin J. Houston, A. M., Ph. D., and Arthur E. Kennelly,
SO.

Electricity Made Easy.
Sc. D. 1 volume, 12mo, cloth, $1

Dvnamn-FWtrtr IVTarViinofTr B? Silvanus P. Thompson, D. Sc, B. A., F. R. S.
J.-'yildlllU-.CieCiriC IViaCninery. Sixth edition, revised and enlarged. Profusely

illustrated with new engravings. 19 folding plates. 2 volumes, 8vo, cloth, gilt, $6.00.
The rapid advance of electrical science made it absolutely necessary to revise the last edition,

and this is now a new work. It is indispensable to the electrical expert, professor and student
of electrotechnics. Students and professors highly appreciate the publication of this extensive
work in two volumes.

Polyphase Electric Currents and Alternate Current Motors.
By Silvanus P. Thompson, D. Sc, B. A., F. R. S. 1 volume, 8vo, cloth, gilt, $3.50.

The most important work on the subject. A companion book to "Dynamo-Electric Ma-
chinery." One of the text-books in schools of technology and colleges. Beautifully illustrated
with fine engravings. Folding plates. Invaluable to the expert electrician.

By Edwin J. Houston, Ph. D., and A. E. Kennelly, Sc. D.
This little work Is of special value to readers of Prof.

Thompson's Dynamo-Electric Machinery and Polyphase Electric Currents, as the work has been
written to explain in a clear and simple manner the equations contained in those works. 1 Vol-
ume, i6mo, cloth, 73 cents.

By Edwin J. Houston,
Ph. D., and A. E. Een-

Algebra Made Easy.

The Interpretation of Mathematical Formulae.
nelly, Sc. D. 1 volume, 12mo., cloth, $1.2$.

A most valuable aid to students and electrical workers.

Now approaching Its 05th thousand. By William II. Meadow-
croft. 1 volume, ]2mo. cloth, 50 cents. Fully illustrated.A B C of Electricity,

This excellent primary book has taken the first place in elementary scientific works. It has
received the endorsement of Thomas A. Edison. It Is for every person desiring a knowledge of
electricity, and Is written In simple style so that a child can understand the work. It Is what Its

title Indicates, the first flight of steps in electricity.

Scholars' A B C of Electricity. STJKB5 &gg!SS£- ' volume '
1Smo

'

The author ofthis work ban designed It for the use of teachers and scholars. *A large num-
ber of simple experiments have been added, with notes relative to the work. It is the primary
book for school use.

T'Kp ^ T?air» or Photography ol the Invisible and Its Value In Surgery. By William J.
1 lie s\. L\<xy

f Morton, M. p. Written In collaboration with Edwin W. Hammer, 1 volume,
12mo, cloth and sliver, 75 cents; paper, 30 cents.

The work explains In clear and wimple style how these extraordinary pictures arc taken
through solids. Full description Is given of the apparatus used, and the text is profusely Illus-
trated with half-tone illustrations kI vlng facsimile copies of tho pictures taken from the nega-
tives of tho author. The subjects are varied.

By William II. Meudowcroft. 1 volume, 12mo, cloth
/• and gold, 73 cents.

first primary work on the subject. A book for the people. Tho author oT "A B of
d Clearly In that work his ability to explain a technical subject for the laymen

thing Of scientific terms. Me nan written thin work about the X Ray In his usual
Clear and simple Style, and a wide circulation of this useful hook Is assured. The text of the
author Is beautifully embellished with fine engravings, and nothing Is omitted that will give the
public a clear knowledge of this remarkable discovery of Prof. ROntgen. The public would do
well to secure both these important works.

Nent Prepaid on Receipt of Price.

The A B C of the X Ra\

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO.

CHICAGO
TELEPHONE
SUPPLY C0.=CHICAG0, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WI8.

The Largest and Oldest Manufacturers of Khaa-
stats In the World.YOU

should know more about
our direct reading

OHMMETER

F. B. SAGE & BRO.,
123 Liberty St., N. Y.

READ !

!

OUR FAMOUS

Hand-Book Series.
NEW DYNA/IO TENDERS' HAND-BOOK. By

Lieut. F. B. Badt. One hundred and forty illus-
trations. An entirely new and up-to-date work,
22fi pages, flexible cloth binding, size of page 53i
x:j»a inches. Designed for dynamo tenders,
linemen, stationary and marine engineers. Just
the book for men who wish to learn how to
operate and care for electric light installations.
The only book of the kind in the English language.
INCANDESCENT WIRING HAND-BOOK. By

Lieut. F. B. Badt. Profusely illustrated. Type
page 5^x3 inches, flexible cloth binding, 01; pages,
35 cuts and 5 tables, three of which are 12x18
inches. These tables give at once, and without
any calculation, the size of wire required in each
case for any percentage of loss. A timely book,
containing full Instructions for Incandescent
Wiring, and complete information concerning
Methods of Running Wires, Location of Safety
Devices and Switches, Splices, Insulation and
Testing for Faults, Wire Gauges, General Elec-
trical Data. Calculating Size of Wires, Wiring of
Fixtures, Elevators, Buildings, Isolated and Cen-
tral Station Plants. The only complete book of
the kind published.

BELL HANOERS' HAND-BOOK. By Lieut.
F. B. Badt. Third edition- eighth thousand.
106 pages, 97 illustrations. Just the book for
those engaged in selling, installing or handling
Electric Batteries, Electric Bells, Elevator, House
or Hotel Annunciators, Burglar or Fire Alarms,
Electric das Lighting Apparatus, Electric Heat
Regulating Apparatus, etc. The only book of its
kind. Simple as A B C.

ELECTRIC TRANSniSSION HAND-BOOK. By
Lieut. F. B. Badt. First edition, three thousand
copies. 07 pages, 22 illustrations, 27 original
tables. Gives more practical information on the
subject than any work published to date. The
book contains all necessary information for
Power Producers, Capitalists, Agents, Engineers
and Motor Inspectors. With tins book anybody
may make estimates <>n the cost of Transmission
Plants. A practical and reliable work.
THE TELEPHONE HAND-BOOK. By

Herbert Laws Webb. 146 pages, 138 illus-

trations, cloth, hand-book size, price $1.00.
Extract from preface: "This little hook has no
pretension to be considered a complete treatise
on telephony as It exists In America. " The time
for such a work has not yet come. But it Is felt
that there Is a demand for a practical book on
telephone working and management, and The
Telephone Hand-Book Is an attempt at meeting
that demand. With the exception of a few chap-
ters dealing with certain forms of transmitters
and receivers used In Europe, which are given
for the Information or those who may wish to
engage in the manufacture of telephones, the book
Is based entirely on standard American practice;
and most of the material, apparatus and methods
described are peculiar to or have originated in
this country No pains have been spared to
make It the best book of Its kind. It Is right up
to dale, Intensely practical, and so plain and
clear In Its language that anyonecan understand
and learn from It everything regarding telephone
work and management, n conforms in size and
style to our other Hand-Hooks which have Ijuoh
so' favorably received by the entire electrical fra-
ternity.

Price, $1.00 Each, Postago Propaid.

ELECTRICIAN PUBLISHING CO.,

510 Marquette Bldg,, Chicago.
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The Smith-Vaile Ele ctric Driven Triplex Pumps.

Are easy to start, easy to run,

and are the acme of perfection.

We build Steam and Power Pumping Machinery

for all purposes, including

WATER WORKS
PUMPS,

Jet and Surface CONDENSERS.

AIR COMPRESSORS,

Cottonseed and Linseed Oil Ma-
chinery, Filter Presses and

Victor Turbines.

IP INTERESTED, ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,

257 Lehman St., DAYTON, OHIO, U. S. A.

ATon, or Two. of Coal,

or less, per day, is often the line which
divides ibe field of profit from the abyss
of loss. Instead of wasting your ex-

haust steam by carrying it out in theair,

save the beat units in it by using it in a

Stilwell Feed Water Heater.

For every ten degrees added to the tem-
perature of the water before it enters a

boiler, about one per cent, of the total

fuel otherwise required will be saved,

and then, in addition, these heaters
really purify the water. They are
easily cleaned, reliable in operation,

and built of the very best materials.

IF INTERESTED, ADDRESS

The Stllwetl-Bierce & Smith-Vaile Co.,

257 Lehman St., Dayton. Ohio. U. S. A.

Our Students
i

Succeed
Our Instruction helps students to

better positions and higher sala-
ries. This Is what a student says:

A Lineman Benefited.
My coarse h«3 been a benefit to me in

m .'hi j ways. When I enrolled, I waB work-
ing aa a lineman.
Owing to the ex-
oellence of your in-
struction, I was
advanced to tho
1 1

'
t 1 ofdynamo

tender, and then to
trimmer, with an
increase in wages.
I am now getting
practical experi-
ence in handling
macb inery ana
winding arma-
tures. I shall al-
ways be a good
friend of the
Schools.

Fred W. Hottghtaling,
Three Rivers, Mich.

Instruction by Mail
(or Electrical Workers In Electri-
cal Engineering, Power and Light-
ing, Railways, Lighting, Car Run-
ning. Monthly payments.
When writing, state subject in

which interested.
INTERNATIONAL CORRESPONDENCE SCHOOLS

Established 1891. Capital $1,500,000.

Box 10O2, Sera 11 ton. Pa.

Telephone Troubles and How to Find Them,
A complete hand-book for telephone inspectors, by Wra. H. Hyde and

J. A. McManman, edited by Prof. C. H. Haskins.

SIXTH EDITION. 53 PACES. PRICE, 25 CENTS.
The large number of telephone exchange managers and employes will find this

book a great help in locating telephone troubles and remedies therefor. Sent prepaid

on receipt of price, by the

Electrician Publishing Co.,
B,0 " a

c*H
u
iSco"

,,d,n|h

lephony.
A review of patents pertaining to Telephones and Telephonic Apparatus by the

American Electrical Engineering Association.
CONTENTS : Introductory.—Percentageot Patents Sustained—Supreme Court Decisions.

—Berliner Case—Induction Coll.—Drawbaugh Cases—Hunnlncs Transmitter—Subscribers (alls.

-Switchboards.—Law System.-Mann Svrtem.—Multiple Board-Express System.—Kaverot-Hess
System.—Comparative Advantages, Multiple and Divided Board Systems.—Carney Plug Board.—
Brief Mention.—Automatic Switchboards— Conclusions.—Index.

ILLUSTRATIONS:
Patent of A. G. Bell, No. 174,465. Patent of Emlle Berliner, No. 233.969. Patent of

Euilli- Berliner, No 4i;3.r>6!i. Patents of Emlle Berliner ill Parallel Columns. Patent ot

C. A. Cheever. No. 208,463. Patent of H. H. Eldred, No. 303,714. Patent of Tlios. A.

Watson. No. 256,258. Patent of L. B. Firman. No. 283,334. Patent of XI. G. Kellogg,

No. 247,199. Patent of C. E. Scribner, No. 330,058. Patent of C. E. Scrlbner, No. 300.144

Trunklng Principle. Patent of Shaw & Childs. No. 319,856. Mann System. Patent of

L. B. Firman, No. 252,576. Western Union Pin Switch. Express System Patent of

Sabln & Hampton, No. 513,534. Subscriber's Automatic Signal. Haverot-Hess System.

Patent of M. J. Carney, No. 258.8S6. Apostoloff System.

Handsomely Bound In Cloth. Sent Prepaid on Receipt of Price, {1.50.

Electrician Publishing Co., 510 Marquette Bldg., Chicago

\hy FEATURE OF ^"«y

/HACKER CO*Vj
Switchboard instrlmentsN

THEY ARE NOT ONLY ACCURATE
BUT RELIABLE AND D URABLE.

THEHAGNERC^
SI *GEEPH4SE MOTOR

IS 5ELF5TARTINGAND CAN

BE OPERATED FROM SINGLE

OR PL0YPHA5E CIR CUITS.!

CAN BE STARTED FROM
A DISTAN CE.

SEND FOR BULLETIN

sales organization

ELECTRIC MFG6 ELECTRIC M FG P.

C| HCIHMATI.°- «T.lOUlS.M°-

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
6 IO MarQu<?tt< Buildin f>. ChicnRO

Important Telephone Books.
THE TELEPHONE HANDBOOK. By Herbert Lawa

Webb. 16mo, 160 pp. Price $L00.
This handbook Is a complete treatise od telephony, and a prac-

tical book on telephone working and management, based en-
tirely on standard American practice. It Is extremely useful to

telephone Inspectors and operators.
PATENTED TELEPHONY. A Review of the Patents

Pertaining to Telephones and Telephonic Apparatus. Pub-
lished by the American Electrical Engineering Association.
Cloth bound: fullv Illustrated. Price $1.60.

THE ELECTRIC TELEPHONE. By E. J. Houston.
Ph. D., and A. E. Kcnnellv, Sc. D. ; 12mo, cloth, 422 pp.,
142 Illustrations. Price $1.00.

This bonk describes the construction of the various
f^rms of transmitting and receiving devices, the signaling
mechanisms, and the switchboard apparatus at the central
station. It Is written by two well-know u electricians,
and has the merit of being the latest work on the subject.
THE PRACTICAL TELEPHONE HANDBOOK. By

Joseph Poole, A. I. E. ru. Second edition, revised and
enlarged. 360 on, 288 illustrations. Price $1.50.

In this work the writer has endeavored to produce a
manual of moderate size and cost, but thoroughly prac-
tical, and detailing, as far as apace will allow, the most

recent methods of telephone working. While the require-
ments of telephone employes have oeen kept constantly
in view. It Is fully Intended also that the book shall be of
service as a Bource of information on telephonic matters
to users of the telephone and to the public generally.
TELEPHONE TROUBLES AND HOW TO FIND

THEM. A complete handbook for telephone Inspectors.
Ry W. Hvde and J. H. McManman. edited by Prof. C. H.
Haskins. Sixth edition. 16mo. 60 pp. Price 25 cents.
This little volume Is an extremely practical work for

telephone employes, written In a popular style and devoid
of technicalities.
TELEPHONE LINES AND THEIR PROPERTIES.

By Win. J. Hopkins. Second edition. 272 pp. Illustrated.

Price $1.60.

A MANUAL OF TELEPHONY. A new and Inrge edi-

tion. Bv W. H. Freece. F. R. S.. and A. J. Stubbs. 608
pages. 333 Illustrations. Price $4.50.

HOW TO MAKE AND USE THE TELEPHONE By
Geo. H. Cary. The purpose for which this book Is written
Is to furnish Information to those who mny desire to con-
struct or use telephone apparatus or lines on a small scale.
Price $1.00.
TELEPHONES, THEIR CONSTRUCTION AND FIT-

TING. A Practical Manual on the Fitting Cp and Main-
tenance of Telephone and Auxiliary Apparatus, By F. C.
Alison. 131 pp.. 1GS illustrations. Price $2.00.
TELEPHONE SYSTEMS ON THE CONTINENT OF

EUROPE. By Bennett. 436 pages. 169 Illustrations Price
$4 50.

TELEPHONING OF GREAT CITIES. By Bennett.
Paper. Price 35 cents.
MAGNETO HAND TELEPHONE. Its Construction.

Fitting Up and Adaptability to Everyday Use. By Hughes
80 pages. 23 Illustrations, Price 8 [

BELL'S ELECTRIC SPEAKING TELEPHONE. It*
Invention. Construction, Application, Modification an-*
History. By Prescott. New edition, revised and enlarged
795 paces. 516 Illustrations. Price ?

PHILIPP REIS, INVENTOR OF THE TELEPHONE
A Biographical Sketch with P.vumontarv Testimony. By
Thompson. Translation of the original papers of the
Inventor and contemporary publications. 1S2 pages. *
plates and 45 ongravii.es. Price
ELECTRICAL TRANSMISSION OF INTELLIGENT*

AND OTHER ADVANCED PRIMERS OF ELECTRICITY,
treating on the telegraph, telephone, etc- By E. J. Hous-
ton. 330 pages. SS Illustrations. Price IL00.

The Above, or Any Other Electrical Works Published, Sent on Receipt of Price.

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BLDC. CHICAGO.
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Gold
Medal.
Paris,
1900.

MEDIUM AND
HIGH SPEED

THE
ENGINES.

HICHEST EFFICIENCY,

BEST CONSTRUCTION.

CHICAGO OFFICE:
1526 Monadnock Building.

:noine

ERIE, PENNSYLVANIA.

JEFFREY
ELEVATING,
CONVEYING,
POWER

TRANSMISSION

FOR CATALOGUE,
ADDRESS

THE JEFFREY MFG. CO.
COLUMBUS, 0. :

6AS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse- power.

GASOLINE ENCINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed tree to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

The

Pioneer

Limited.

Famous

Train

of the

World.

Chicago—St. Paul—Minneapolis
VIA

The St. Paul Road.
(Chicago, Milwaukee it St. Paul Ry.',

Equipment and Service

Unequaled.

Time tables, maps and information
furnished on application to

F. A. MILLER. General Passenger Agent,

Chicago, III.

PALMER BROS.,
MIANUS, CONN.

Stationary and Marine Gasoline

Engines and Launches.

SEND FOR CATALOG..

fit TELEPHONE

TROUBLES

HOW TO FIND THEM,"
B>W.H. HYDE and). A. McMANMAN,

ronuCRLY

HASKINS' TELEPHONE TROUBLES.

H? up-to-date on all

matters, pertaining to telephone troubles and
-

Sent Postpaid (or 25c.

)0Jt out, 70 page-,.

Mati}' diagram -i inowlog commotions. Acorn-
do Inspectors.

sod employes
wl]] find this book a great help in locating tele-

refoT.

ELECTRICIAN PUBLISHING CO.,

610 MarautHe Bldg.. Chiciflo.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Wes-terr. Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals
in Dining Cars. Buffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted

excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

<-i Bfl \J,
• rf«WY< ft

«y,i Chet't St.,- FMUctelphb
yii WisMn^o S*., Boston
.1 Mafn St., • • Bi.fT.sf-,m C'u/fc St.,- -

43$Vfaa St.. • Clr>'Inn»tt

., Detroit
> KlB/dt.,IUMt,Tc«crtitoX>aL

DIXON'S
PURE FLAKE GRAPHITE
works equally well whether, the thermometer is at zero or fever heat. The softest and

smoothest of all known lubricants. Send for sample and pamphlet.

JOSEPH DIXON CRUCIBLE COMPANY * Jersey City, IT. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

JK^iD CH.ftD R'jwVT

LUXURIOUS PARLOR AND DINING
CARS BY DAY.
PALACE SLEEPING AND COMPARTMENTCARS BY NIGHT.
© TRAJNJS DAILY BETWEEN
CHICAGO AND THE OHIO RIVER
whm'dd[l nUMKJ.ROnffon, miuoi CHASMMCRWEU.
««. <""."" CHICAGO .

™*«"*o*

When Traveling Northwest
See that yourticket reads via

WISCONSINCENTRALRAILWAY
For St.Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).

Ask nearest ticket agent for further

information.

JAS. C POND,
Cen. Pass. Agt.,

MILWAUKEE, - - WIS.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

fSheet Steellndian Canoes^
SJ Sou -si likable and indestructible. 14 feet long, 89 inch beam. B

Twenty-Two Dollars, Net. STiiJMNfel
^W. II. MTJLLI1VS, :-;52 Depot St..S M.EM.OIIIO^

STUDENTS-=-^
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$300 per year, in advance.

Electrician Publishing Co.,

'inn- 510 Marquette B!dg., - CHICAGO

ATX EMPLOYES
In the operating department of the "Alton Road " are

required to paBB mental and physical examinations
calculated to Becurc absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, tbe rcBiilt being that one
of the safest rallwayB In tbe world la

"THE ONLY WAY"

GJCO. J. OKA.RLTON, niw'L pamfudnqub aqbikx.

reg.trade marks Jhe Phosphor Bronze SmeltingXo.Iimited,

2200 washington ave.,philadelphia.

J

"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS:WIRE,R0DS, SHEETS, etc.

^-^J««" —DELTA METAL-1-
^

. CASTINGS, STAMPINGS ano F0RGINGS
ORIGINAL and Sol£ Makers in the: U.S.
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LINDSLEY BROTHERS COMPANY
MENOMINEE, MICH., PORTLAND, OREC-ON AND SPOKANE. WASH.

WHOLESALE PRODUCERS
SO-rooT TO 80- FOOT POLES OUR -SPECIALTY.

GET OUR PRICES ON THE FOLLOWING IN MICHIGAN WHITE CEDAR.

25,30 AND35 FOOT, 6.6'. AND 7 INCH

POLES, SPECIAL SIZE TROLLEY TIES.

it will pay you. MALTBY LUMBER CO. , BAY CITY, MICH.

POLES, TIES, POSTS, SPECIAL.
We can make Immediate shipment of the following sizes of poles In any quantity, 25 ft. x 4,

5, 6, 7 In., 20 ft. x 4, 5, 6 In., 30 ft. x 6 In., 40 ft. x 6 ln„ 40 ft. x 7 in., 45 ft. x 6 In., 46 ft. x 7 In.

We can also furnish for immediate shipment Trolley Ties, any size, also cedar posts, cither

round or sawed halves, any size. Immediate shipment in any quantity at special prices.

THE PORTER-MORSE CO., - Saginaw, Mich.

CEDAR POLES PILING AND STREET R> Ri TIES>
UfcUMIl

Qzan Lumbe|< COi< _ ^ Lo|j|Si

dSi
M.KLEIN & 510N

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of interest to all linemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust insulator pins, and
all kinds of hardwoods.

Mala Office, Lewlsburg, Tcna., Branch Office,

Kellerton, la., Oak Mills, Montlcello, Ark.

POLES.
WHITE CEDAR.

IDAHO CEDAR up to 80 ft. i

BERTHOLD

& JENNINGS,
ST. LOUIS.

Chemical Building.

CROSS
ARMS.

LONC LEAF
PINE AND FIR.

Patents
Fifteen years of continual practice before

theU S. Patent Office gives me the ability

to render Inventors valuable service in pro-
curing their patents. 1 am an electrioal and
mechanical expert, thoroughly conversant
with U. 8. and foreign patent laws.

Patent Litigation. Opinions.
F. W. BARNACLO,

809-811 Equitable Building, BALTIMORE, MD.

Washington Office, 602 F Street. N. W.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

STREET RAILWAY TIES.
Oar specialty, 7 foot white cedar tie* for Electric
and (Street Railways.

PT* CaX PERRIZO&80N8,•" ^BBS» Daggett, Mich.

COOLIDOE FUEL »nd SUPPLY CO.
WHITE CEDAR B^» *""V I "" ^T»

and PAVI riO COAST 1^* \*J l__ C_ ^3 .

OFFICE, 826 Guaranty Bldg., MINNEAPOLIS, MINN.

POLES W. C. STERLING & SON,
MONROE, MICH. TIES.

EleTin Pole Ttrdi in Michigan
Wbolesilt Producer! for Vj ye»ri

Just I*-UL"fc>Xislx©ca.-

PRACTICAL
Guide for Firemen,

By W. H. WAKEMAN.
Price 7*3 Cents.

80 pages, 14 illustrations, bound in cloth.

An elementary treatise relating to the care
and management of Steam Boilers, Pumps,
Injectors, etc., and Steam Plants generally.
Containing complete instructions, and many
valuable suggestions for tha safe, practical,
and economical management of the Steam
Plant.
Especially intended for those who seek

promotion, and aspire to be something more
than a "Coal hustler,'* and for the benefit of
Firemen and Engineers "who do not "know
it all" and who are willing to profit by th<
suggestions, etc., of "one who has beeu
there."
In writing this book it has been the aim of

the author to give the duties of the fireman,
or the one in charge of a steam plant, in as
simple and concise a manner as the subject
and the English language will admit of; and
to furnish all the information required to en-
able them to take charge of and operate a
steam plant successfully add economically.

ELECTRICIAN PUBLISHING COMPANY.

510 Marquettn Building, CHICAGO.

BigFour

See that Scraper!

The GREEN BOOK

of Hardware Special-

ties illustrates it.

That's all.

Ask your dealer for

these goods.

UTICA DROP FORGE & TOOL CO., ««.!.» *., 296 Broadway, NEW YORK city.

Practical Running of Dynamos.
A little booklet on the care and the locating

ind remedying of troublea In dynamoi and
motors.

Price, lO Cents.
Catalogue of mechanical and electrical books

*ree

ELECTRICIAN PUBLISHING COMPANY.
510 Marquette Bldg., Chicago

GASOLINE MOTORS
FOR

—

BICYCLES, VEHICLES, LAUNCHES.

LOWELL MODEL CO.,
NORTH CHILMSFORO. MASS.

CONTINUOUS RAIL JOINT COMPANY OF

AMERICA.
General Offices: 164 MARKET STREET,

NEWARK, N. J.

Millions in use on One Hundred and Forty-Five (14.",

railroads In the United Slates, on over Seven Thousand Flv

Hundred (7,500) miles of track.

RED CEDAR PILINC, POLES AND
POSTS, all lengths. J. P. MEREDITH
CEDAR CO., Memphis, Tenn.

"Practical and to the Point"

IS ALU THAT NEED BE SAID OF

THETELEPHONE HAND-BOOK
]{y IIehbeut Laws Webb,

100 Pages, 133 Illustrations,

Cloth, Price $1.00.

The booli for those Interested in telvphony.

ELECTRICIAN PUBLISHING CO,,

6 10 Marquette Bldg.,

CHICACO.

Cedar
TORREY

CEDAR CO.,
CLINTONVILLE, WIS.

Lirgt Stock Conitintlytn Hand.
Poles

FOR SALE-CEDAR POLES.

N
.1,500

.2,000
'. 100

5 -in. 86-tt.
BJf-ln. 9G-rt.

n J5-ft.
7 -In. 25-ft.
8 -ID. 25-ft..

H. M. LOUD'S SONS CO.. Au Sabl«. Mich.

B-ln. to-rt.

600
i.ooo

60
90

<EDARTOI,ES
— x34 JutftM-A-E St, Cm^a&o.

"Yar^s-. rVeoflKiNfe, MicK. _ £*eENBAv."WFs. — New Loripotf/to^
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Westinghouse
Engine Type Generators.

For Railway

Lighting and

Power Purposes*

Mechanical simplicity and

electrical efficiency unequaled.

Over-compounded to

compensate for fall of

potential in the line.

Series and shunt coils

separately wound and

removable at will.

D. C. ENGINE TYPE GENERATOR.

Westinghouse Electric
& Mfg. Co., Pittsburg, Pa. All Principal Cities in U. S. and Canada.

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid,

$1 A VOLUME.

Electrician Publishing Co.,

5I0 Marquette Building, Chicago.
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FORT WAYNE ELECTRIC WORKS,
(INCORPORATED)

"Wood" Open, Semi-

Enclosed and Enclosed

Motors

FOR DIRECT CURRENT CIRCUITS.
5 H P. ENCLOSED MOTOR.

IN CAPACITIES

FROM

ONE HORSE-POWER

TO

TWENTY HORSE-POWER.

CAN BE

OPERATED EITHER IN A

HORIZONTAL, VERTICAL

OR INVERTED

POSITION.

6 H. P. SEMI-ENCLOSED MOTOR.

Main Office and Factory, - FORT WAYNE, IND.
S>&^Q><$><^<$><fr$<§H&$Q^'$^<$^<$&$><fr$$&QQ&®&$&&&$&++&&4+4>4

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

»ri<

V FRANCIS B. CROCKER,
Professor of Electrical Engineering, Columbia University, New York.

Prepaid. - Practical and Up-to-
Just the Book you want. 460 Pages, over ISO Illustrations. Read the

Dat<

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV. Classification

and Selection of Electric Lighting System; Chapter V. The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-

.iqgs for Electrio Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, Tl. Engine, 11 eral

Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X. Steam Engine-; for Electric Lighting, General Construction: Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting. lion and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills: Chapter XV, M< chanic
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter X\'t. Toothed, Friction and Othei I ptef

XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapt Wil. Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments: Chapter XXIV, Light

Every Engineer and Electrician who desires to thoroughly master the Art of Eleetric lighting should hair n copy of
this book. Sent promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building.
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BUG-PROOF"- /ifi KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Meebanical Purposes, Eatlway Dust Guards, Wasbers
and Packings. Patent Insulating Cleats.

. Are You

!! Sized from 2

lo U in.

SPIES

ELECTRIC COMPANY,
SOLE MAKERS,

87-89 W.VanBurenSt.,
CH'CAGO.ILL.

MANUFACTURED BY

The Incandescent Lamp Replacer ana
Cleaner replaces and cleans any c. p lamp
at any height or angle.

Incandescent Electric Light Manipulator Co.,

I 16 Bedford St., Boston. Mass.

THE KARTAVERT MANUFACTURING CO. Wilmington, Del.

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

HAZARD MANUFACTURING CO.,

Wires and Gables.
HIGH-GRADE RUBBER-

COVERED,
WEATHERPROOF

Uekbbai, Office akd Wobks,
Wlllsesttarre. Pa.

MAGNET, OFFICE, ANNUNCIATOR WIRE.
New Tobk Office, Chicago Office,

60 Dey St 1201-2 Marquette Blag

AE»Ntt3HiNBBlS
BLOWIiRS rOTt-GJES

:c motors;
:e-« i-aimsI

A * STEAM«HEATINTGi
-'mVENTILATING ANDDRYING APPARATUS IMECHANICAL DRAFT

KEJV Y^qRK^RH[LAI)EL?PHlAfc?CH ICAGb^EONSON:—
1 243 f

!s£s&gUM

GARR COMMUTATOR TRUING DEVICE.
DIRECTLY ATTACHABLE TO
ANY MACHINE HAVING A

REMOVABLE BEARING CAP.

Built In Two Size*.

TYPE A.

THE AKRON IV: CO., AKRON, OHIO.

I Black Diamond File Works I
43
43
43
43
43
43
43
43

Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

C*

"l OUB GOODS ABE ON SALE IN EVERY LKADIW6 HARDWARE _..

43 STORE IN THE UNITED STATES AND CANADA. Jjft

| G. & H. BARNETT COMPANY §
Jj

PHILADELPHIA, PA. ^J

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co.

WORKS AT

TRENTON, N. J.

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 PINE STREET,
ST. LOUIS, MO.
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WCSTCRN SELLING AGENT,

n/IPLEX WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

EBN bulling agcnt, simplex Electrical Company,
lonadnock Block. CHICAGO. 75-ei Cornhlll, BOSTO N, M ASS.

H. R. HIXSON,
1137 Monadnock Block, CHICAGO

4.°^
1889—FarU Exposition,

ffledal for Bubber Jnsalatlan.
1893-World's Fair,

Medal for Bobber Insalatton.

THE STANDARD FOB
BUBBER INSULATION.
Sole Manufacturers of

Olonite Wires, Okonite Tape, Manson Tape, Candee "EST Wires

THE OKONITE CO., Ltd
IftnttcK I

"•"»•" 253 Broadway, New York.
Geo. T. Man«on, Gen'l Sapt
W. H. Hodgint, Stcy.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranlte Rubber Covered Wires and Cablet,

UNDERGROUND, AERIAL, SUBMARINE ANO INSIDE USE.

TELEPHONE. TELEGRAPH AND FIRE ALARn CABLES.

All Wires »re tested at Factor*. JOSfESBOBO. ISO.

" PHONO -ELECTRIC"!
TELEPHONE

WIRE.
STKONG.TOUGH
AND RELIABLE.

BRIDGEPORT BRASS CO..

19 Mortiy St.. New York.

"Phono-Electric

OHIO ELECTRIC WORKS,
CLEVELAND, OHIO,

Are now mailing their new Illus-

trated catalogue of ths leading

Electric Novelties and Appliances

* 2,000 IN USE.

Queen fc Co..
lOlO Chestnut St., Fhila.

WO H0N9K BLBG.. ClIICAM.

Write for an early copy with dls- Acm0 Testing Sets, Queen-WIrt
count sheet. Switchboard Instruments, X-Rs'

Focus Tubes, Induction Colls.

AN^^BSV?
YES. AND "UNCLE SAM" USES THEMJ00.

Read why the Signal Corps U. S. War Department adopted

our make. We can please you. Ask lor particulars.

ERICSSON TELEPHONE CO..
29

n E
b
w°vo

d
rk

ay

l-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO., PHILADELPHIA

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U.S.A.

IDEAL AUTOMATIC
ANNUNCIATORS.
The B«l on th. M.rkeL

Writ, (or PrloM.

THE HEATH ELECTRIC CO.,

DKTROIT. HICH.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY GRAVITY DAM.
For five cent. In .t.rop., w. will m.il to .ny addr... our book entitled, The Gr.rlly D.ra.

S07 MAIN ST. WrltoM.W, STARK, S.c'y.nd Treat., for particulars. ELKHART. INP.

CONTINUOUS RAIL JOINT COMPANY

OF AMERICA.
GlKElUL OrricKS: Ufl M.\RKK

NEWARK, N. J.

F
Millions In

M5> railroad* in tl

i'tii)iia*iid Fiva Hiiodrad
<f trewk. __

LIGHT
If you want light to see objects below the lamp

USE SHELBY LAMPS.
16 C P. Horizontal are 14 C. P. Vertical. Other makes are

7 C. P. Vertical.

THE COIL DOES IT-IT'S FLATTENED.

LIFE
The Longest Life at Best Efficiency.

SHELBY USEFUL LIGHT LAMPS.
Pat. Oct. ao, I BOO.

A TRIAL WILL PROVE OUR CLAIMS.

THE SHELBY ELECTRIC CO., SHELBY, O.

WESTLIN Electrical Instalment Co., The Bossert Electric Construction Co
™"

... . _ . .. . MANUFACTURERS OF
Wavcrly Park, ESSEX CO., N. J.

» • ., j 1,111 »• i b..i;.. Voltmeters, Milliioltneters, Voltimmeters.

Weston Standard Portable Dirwt Reading^ H|||ime(erSi

Ground Detectors and Circuit Testers,

Ohmmeters, Portable Galvanometer.

< lui M
l

T^c Standard Soml-Hort-
blc Laboratory Standards

<» i Station Voltmeters and AmOWtci
tiniurpn

merit Co

Wfitnn NtHndard Pnrtnnl© Direct
Reaattntt Sll-Amnetor.

MANUFACTURERS OF-

STEKT OUTLET AND JUNCTION BOXES,

MWITCHBOABDN. PANEL BOAKDS. NWITfHEM, BTC.
UTIOA. NatW YORK

WILLY0UNG TEST INSTRUMENTS
ELECTRICAL MEASURING INSTRUMENTS

OUR SPECIALTY.

WRITE FOR NEW CIRCULARS, JUST

ELMER C. WILLYOUW
07-BJI Frankfurt Street. - -
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fUU

rn Electrical Supply Co.

EXCLUSIVE TERRITORIAL AGENTS

FOR

HEW TYPE "PEERLESS"

INCANDESCENT

LAMPS.

MECHANICALLY and

ELECTRICALLY
PERFECT.

We Guarantee them Absolutely as to Initial and Sustained

Candle Power.

Low Current Consumption and Length of Life.

Special Inducements for Yearly Contracts.

Samples for Testing on Application.

WESTERN ELECTRICAL SUPPLY CO.,

ST. LOUIS, U. S. A.
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500
Batt
Disch
400

OBJECT LESSON No. 3,

Illustrating the way a battery of "Chloride
Accumulators" reduces fluctuations on the

generators of a railway power house.

Send tor Bulletins describing

Railway Installations.

THE ELECTRIC STORAGE BATTERY CO..

Allegheny Ave. and 19th St., Philadelphia, Pi.

Sales t New York. Boston. Chicago, Baltimoiie. St. Louis, Cleveland Ba« Filuiouoo, Philadelphia, l/rr.

Offices: f 100 Broadway. 60StateSt. Marquette Bldg. Equitable Bldg. Walnwright Bldg. New England Bide. Nevada Block. \n«-;jhcny Ave and l'jxi -

R3H

I^Iv^^TTrJX^XJ^IVI For Incandescent Lamps and Everything Else.
PLATINUM FOR CONTACT POINTS IN ELECTRIC»L INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

Wo sell PLATINUM In any quantity, either large or small. We buy PLATINUM or anything
containing PLATINUM, in any quantity.

MANUFACTURERS OF PLATINUM IN ALL SHAPES.
Newark. N. J. New York Office. 120 Liberty Sti

COPPER WIRES AND CABLES
BARE—INSULATED.

FOR TELEGRAPH, TELEPHONE, LIGHT AND POWER.

Weatherproof, Rubber Covered, Lead Encased.

GROWN RAIL BONDS.

AMERICAN STEEL & WIRE CO.
New York. Chicago. Denver. San Francisco.

}

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... —
Akron Smoking Pipe Co 10

American Battery Co 10

American District Steam Co..—

Amer. Electric Fuse Co —
Amer. Electrical Heater Co.. 10

Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. RetH. A Lighting Co.. II

American School or Corresp.—

Amer. Steel* Wire Company. 3

Amer. Toll Telephone Co... .14

Anderson A Sons, W. H 19

Anderson Tool Co., The 7

Baker A Company 3

Ball Engine Company 18

Barnaclo, F. W 19

Barnes Company, Wallace....—

Barnett Company, G. A H 22

Beardsley Gravity Dam A
Construction Co 1

Berthold A Jennings 19

Bcsly A Co., Charles H 22

Big FourR. R —
Bissell Company, The F 16

Bosaert El. Construction Co.. 1

Bowers Manufacturing Co ...22

Bridgeport Brass Co 1

Brunt Porcelain Works, G. F. 7

Bullock Electric Mfg. CO.... 19

Bunnell Telegr. A Elec. Co.. 8

Burnley Battery A Mfg. Co..—

Central Electric Co... 5

Central Telephone A El. Co.. 16

Century Glass Co 6

Century Telephone Coust. Co.—
Chaillet, Adolphe A 11

Chicago A Alton Railroad.. ..18

C. A N. W. R R 18

Chicago Edison Company 4

Chic. Fuse Wire A Mfg. Co... 5

Chic. House Wrecking Co.. ..12

C, M. A St. P. R. R 18

Chicago Telephone Co 8

Chic. Telephone Supply Co.. .16

College City Electric Co II

Colorado Lamp Co.. The 10

Continuous Rail Joint Com-
pany of America 1

Coolldge Fuel A Supply Co.. 19

Couch A Seeley Co —
Crocker-Wheeler Company..—
Cutler-Hammer Mfg. Co 16

Cutter Elec. A Mfg. Company. 1

Dearborn Drug A Chem. Co.. 9

Diamond Meter Company.... 4

Dixon Crucible Co., Joseph. .18

Edison Decorative at Minia-

ture Lamp Dcpaitment 10

Edison Mfg. Company 8

Edwards A Company 5

Electrical Engineer Institute,—

Electric Appliance Company. 10

Elec. Motor A Equipment Co. 4

Electric Storage Battery Co.. 3

Electrician Pub. Company. ..21

Ericsson Telephone Company 1

Eureka Electric Company...

H

Fair A Farr 16

"For Sale"Advertisements .. 12

Ft. Wayne Elec. Works., Inc.. 21

Fowler, John H 19

Franklin Eng. A Elec. Co....—

General Electric Company. .. 9

General Incandescent Arc

Light Company <

General Incand. Lamp Co....

-

Glass Wool Mfg. Co -

Goodchtld A Welsh -

Goodrich Steamship Line 1!

Gordon Battery Company H

Gould Storage Battery Co....

Great Western Smelting A
Refining Company -

Gregory Electric Company...!:

Hartford Steam Boiler In-

spection A Insurance Co...

Hazard Manufacturing Co...

Heath Electric Company —
Hobart Elec. Mfg. Company.,
Hotrman, G. W
Holmes Fibre-Graph. Co
Humphrey, Henry II

Kokomo Tel. A El. M. Co .

.

.11

Illinois Maintenance Co 13

Incandescent Electric Light

Manipulator Company —
Indiana Rub. A Ins. W. Co.... 1

India Rubber A Gutta Porcba
Insulating Company —

Internat'l Corres. Schools ...10

Jeffrey Manufacturing Co 18

Johnston, Thomas J it

Kartavort Manufacturing Co.—
Kellogg Switchboard A Sup-

ply Company II, 14

Keystone Elect. Inst. Co 6

Klein A Son, Mathlas 19

Leather Preserv. M. Corp 10

Leclanche Battery Company. 12

Leffel A Co., James 18

Lindsley Brothers Company.. 19

Lowell Model Co —

Maltby Lumber Company... 19

Manhattan Gen'l Const. Co. 10

Mauross. F. N 7

Mason Tel. Pay Station Co... 16

Matthews A Bra, w. n u
McLennan A Company, K 10

McRoy Clay Works 10

Meredith Cedar Co., J. P 19

Metropolitan Tel. A El. Co.. 14

Mica Insulator Company —
Miscellaneous Advs IS

Missouri Electrical Mfg. Co..—
Modern Gas Engine Co 18

Moloney Electric Company., ft

Monarch Fire Appl. Co —
Monon Railroad IS

Moon Mfg. Co.. The ...15

Muliins. W. H 18

MunsellA Co., Eugene 10

National Carbon Company...—
National Condoll &Ca
National India Rubber Co.... -

Now York Ins. Wire Co 7

Northern Elec Mfg. Co S

Ohio Electric Works l

Okonite Company, The 1

Ozan Lumber Company 19

Pacific Electric Company —

Palmer Brothers is

Paragon Fan A Motor Co —
ParseU A Weed 22

Perrlzo A Sons —
Phillips, Eugene F n
Phillips Insulated Wire Co... 11

Phoenix Glass Company —
Phosphor-Bronze S, Co is

Pignolet, L. M .10

Pittsburg A L. S. Iron Co 18

Porter-Morse Company 19

Queen A Company I

Retslngcr, Hugo
Reynolds Electric Co
R. I. Teleph. A Elec. Co....

Rockwood Mfg. Company..
Roebling"sSonsCo.. J. A..

St. Louis Elec Supply I

Sargent A Lundy —
Sawyer-Man Elec Company..—
Schureman A Haydcn 12

Shelby Electric Company.... i

Simplex Electrical Co., The.. 1

Simplex Inter..-''

Smith A Uemen way Co 19

Smith Co.. S. Morgan 17

Spahr A Swingle 16

BCtrlc Company 33

Spraguc Electric Company .. i

Standard Construction Co... .16

Standard TcL A Elec Co li

Standard Coders;. Cable Co. -

Stanley Elec. Mfg. Company.. 9

Stanley Instrument Co s

Sterling A Son, W. C 19

Sterling Electric Company.. .14

Sterling Varnish Co.. The.... 5

Stllwell - Bierce A Smith-
Valle Company it

Stow Mfg. Company \?

Stromberg-Carlson TcL Mfg.
Company \s

StrowgerAut-TeL Exchange IS

SturteTant Company. B. P.. ..2*

Telephone Co. of Amer.. The 14

Tenn. Lumber Company is

Torrey Cedar Company ifi

Turner Brass Works s

Union Switchboard Co is

-

Valentine-Clark Co. . The
Varley Duplex Magnet Co. . 23
Vindex Electric Company...—
Vomacka A Maxanck ..

Vulcanised Fiber Company. .22

Wagner Electric Mfg I

Wagner, Herbert x
Walsh's Sons A Company

, 12

Warren El. Mfg. Company ..II

Ii

Western Electric Co 7

Western EL Supply Company. 2

Westlnghouse Electric A
Manufacturing Company.. SO

Weston Electrical In*:

G

Whitehead Company. W. w —
WlUyoong. Elmer G I

Wisconsin Central R R is

Worcester Company.. C- H. . 19

For OiiiH-siHoti Index o* Advertisements (See I>sag:e ©•
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There Is No Higher-class India-rubber Insulation

For Wires and Cables than

HAB HAW
\A/I FOI

CHICAGO EDISON COMPANY, 1 39 Adams Street, CHICAGO,

GOULD STORAGE BATTERIES.
ESPECIALLY ADAPTED FOB

STREET RAILWAY
POWER PLANTS.

als* CENTRAL STATIONS

and ELECTRIC VEHICLES.

Electric Elevators, Railroad Signal

Apparatus, Telegraphs, Telephones,
Electric Fire Alarms.

Send for Description and Catalogue.

GOULD STORAGE BATTERY CO.,

NEW YORK OFFICE, 25 West 33d St.

work., depew. n. y. NEW YORK. N. Y.. U. S. A.

LUNDELL
MOTORS
Have always had a higher effi-

ciency and greater durability than
any other motor by reason of

superior design and construction.

They are adapted to all classes of machine driving and are made
in sizes from £, H. P. to 1,000 H. P. Send for descriptive
bulletin No. 03206.

SPRAGUE ELECTRIC COMPANY,
GENERAL OFFICES: 627-631 WEST 34lh ST.. NEW YORK.

BRANCH OFFICES: CHICAGO. BOSTON, ST. LOUIS, BALTIMORE.

BREWSTER UNIVERSAL

SIGN RECEPTACLES.
A SYSTEM OF UNITS
From w&feH otay &e quictcty totm*S< wlteit attd ir»ta!Je£

anjtiJise^a tl»eeha]«or '«;

THOaoUGHt,Y WEAIWJKPtKWS-
KWCOTRJC SIGNS Oft RTjKOTjtfOAt
JM3C0BAT1OKS OF AST ST¥TjS, *.v

THE CONSfiCTJWa UNK.,

tS»oi(j9 t&e 8*ee»tsete» in perfectly ttgM yet. readily

adi«w»6bje6>rj8st!i«iof»Sr<le»4re4Jleslgn. v

Simple! Practical! Inexpensive! \

IjSSepeBs&ijle to Theaters or Merchants desiring to .fc**p|

8Sweas*«f the times 5sy . . a.
;

^I8
ELECTRICAL ADVERTISING. '^K^S

For Sale t>r

ELECTRICAL
SUPPLY '

*?'w
DEALERS and
CENTRAL
STATIONS or

ILLUMINATINC
COMPANIES
CENERALLY. Aft, a.«M*

• SOLE MANUFACTURERS,

THE ELECTRIO BSOTOR & EQUIPMENT CO.,

(Sign ana Specialty Department.)

13-18 Beaver Street. NEWARK, N. J.

Scheeffer Recording

Wattmeter.
ROUND PATTERN TYPE "E. FOR ALTERNATING CURRENTS.

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO.
PEORIA, ILL., U. t. A.
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jEbWAR&S a^Co

DOOR SWITCH
(.The Lun[eD).

Porcelain Insulation.

Wire Connections in Front.

Style A—Lights when door Is open;
out when door fs closed-

Style B— Lights when door Is closed;
out when door Is open.

THE ECO DOOR SWITCH OPERATES
LIGHTS "EVERY OTHER TIME."

^IewYowk H-Y

CHICAGO FUSE WIRE & MFG. CO.

FUSES-
FOR EVERY USE.

D. & W. ENCLOSED FUSES PROTECT
LIFE AND PROPERTY.

-I

Fuse Wire, Fune Links,
Telephone Fuse**,
Fuse Blocks.

Exhibit, Sec. "S," Electricity Bldg.. Buffalo.

CHICAGO FUSE WIRE & MFC. CO.,
358 DEARBORN BTPttIT CHICAGO.
8S3 BROADWAY, NEW TORK.

WE CARRY A LARGE STOCK OF D. & W.
SAFETY DEVICES.

DO YOU KNOW WHAT THEY ARE?

Send for Bulletins now and post yourself.

Price List No. 7 will give you prices.

SALES AGENTS,

264=266=268=270 Fifth Ave.,

CHICAGO.

MOLONEY

TRANSFORMERS
HAVE NO EQUAL

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a
minimum.
Two-year guarantee.

Moloney Electric Co.
ST. LOUIS, Mo.

FRANCIS ORANOER. Ne» York.

WESTERN ELECTRICAL SI I'M \ CO .

NORTHWEST ELECTRIC EMI. CO .

Book Orders
GIVEN PROMPT ATTENTION

Electrician Publishing Co.,

Suite 610 Marquette Bldg.. CHICAGO.

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY.

Suite 510 Marquette, CHICAGO.

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Black Finishing Yarnlsli,

Sterling Black Air Drying Varni"h.
Sterling Black Core Plaro Varnlnh.

THE STERLING VARNISH CO.,
Pittsburg. Pa.. U. S. A.

THE STERLING VARNISH CO.,
26 Colmore Row. Birmingham. England.

THE TURNER BRASS WORKS, I20 Kinzio S-t.,

CHICAGO.

lirv low
ALL KINDS.
ALL SIZES.

FOR ALL PURPOSES

Our Blow Torches
Are Unexcelled in

Heat Production.

DO YOU KNOW
THE IMPORTANCE OF MAGNETICALLY FLOATING THE MOV-

ING PARTS OF A METER?
Send for description and book full of good information "ABOUT METERS."

Stanley Instrument Company.
GENERAL SALES OFFICE: 144 Broadway, NEW YORK, N. Y.

Pacific Coast Agency: 33 New Montgomery St., SAN FRANCISCO, CAL.
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Mt or 00ft SP£CJflLTfE&-
hcrc /r /*- jri/f^y ortfER wssx- i

The most popular type"

for Switchboard Instru- —
I ment on the market
I Size, appearance, eye- I

1 tetn.accuracy,durabi "ty l

land price are ri^bt. Ail I

granges, either series orf
shunt Ammeters. Par-^
L'.icularly adapted to I
L Isolated planib '

and feede
panels.

Adjusters, In*. Lsnpi.
Inc. El. Li Manipulator Co.
Webster, Geo.

Anchors (Tel. & Tel.)
Matthews & Bro., W. N-

laaticlattri.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Weit9rn Elec. Supply Co.

Are Ltnfi.
Anderson Tool Co., The.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Mannattan Gen'l Const. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse EL A Mfg. Co.

Automobile*.
Lowell Model Co.

Babbitt Metal ana
Solder.
Gr. Western Sm. andRefg-Co.

Batteries and Jar*.
Bunnell Telegr. & Elec. Co.
Burnlev Battery A Mfg. Co.
Central Electric Co.
Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.
Gordon Battery Co.
Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Oo.
Western Elec. Supply Co-

Battery Solution.
Spahr A Swingle.

Bella, Bamn, Bte.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Bait Dressing.
Learher Preserver Mfg. Corp.

Belting.
Chicago House Wrecking Co.

Leather Preserrer Mfg. Corp.

Blowers.
gturteTant Co.. B. F.

•Harm.
Chicago House Wrecking Co.
Whitehead Company, W. W.

Boats.
" .-.: ii

•eke, lootrloai.
Electrician Publishing Co.

Bnibti.
Central Electric Co.
Hobert Elec. Mfg. Co.
Holme* Fibre-Graphite Co.

Western Electric Company.
Gabler (See Insulated Wires.)

Cable*, leetrle fSee Insu-
lated Wire* jCopper, 5b«et
and Bar.
American Elec. Work*.
American Steel A Wire Co.
Central Electric Co.
Oeneral Electric Co.
Ifleeonrl Electrical Mfp. Co.

-al Conduit & Cable Co.
5ew York Ina. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Wentcra Elect. Supply Co.

rn Electric Company.
Carfcesa, Polili »!
Plat...
Central BSostrle Oo
Cblcaeo Edison Co.
susetrle Appliance Co.
National Carbon Co.
FUl*1nx«T. Hus;o.
Wtwro Blast. Sapply Co

Cartas a-a.

Smltfc Co.. 9. Morran.

rtrrr*

—

;«?:*7 Mfr Co.

C4remJt Breakers.
Cotter Eiee. * Ufw Co
W» ( '-.- r . -

Coal and A * h *- » flnnrl-
llnr. Tlm*hln*ry.
Jaffrar U?z *S>

C«I1b aa« M*e«"«
faraty i (

w*« .--

THE CENTURY GLASS CO.,
BELLAIRE, OHIO.

MANUFACTURERS OF

Open and Enclosed Outer and Inner

Arc Globes and Shades for all types
of lamps. Crystal, Opal, Opalescent,
Alabaster.

The only house in America making a specialty of
electrical glassware.

RAGON
y use; consumes less current than an ordi
lly as good told In Bulletin No. 65.

GENERAL INCANDESCENT ARC LIGHT CO.,
Factory and General Offices: 672-578 FIRST AVENUE, NEW YORK.

G.I. INCANDESCENT LAMPS.

Sewing Machine Transmitter for Home and Factory use; consumes less current than an ordinary
incandescent lamp. Other facts equally as good told in Bulletin No. 65.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Compound.
Dearborn Drug A Chem. Wks.
McLennan A Co.. K.

Conduit and Conduits.
Central Electric Co.
Electric Appliance Co.
McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nal*.
American Elec. Fuse Co.

Construction &, Repairs.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company,
western Electric Co.

Contractors and Eleo-
trlc Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Stanley Electric Mfg. Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elect Mfg.Co.

Capper Wires.
American Electrical Works.
American Steel & Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
American School of Corresp.
Electrical Engineer Inst.
Int. Correspond. Schools.

Cross-Arm Braces, Etc.
Anderson A Sons, W. H.

Cross-Arms, Pins and
Braokets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cmt-Outs and Switches.

Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

irl Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Weatinghonae El. A Mfg. Co.

Cuts.
Franklin Eng. A Electro Co.

f)yn«moi and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg.Co.
Central Blectrlt
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wk*., Inc.
General Electric Co.
Qenenl Inc. Arc Light Co.
Gregory Electric Co.
Hobar. Else. Mfg. Co.
Lowell Model Co,

irical Mfg. Co.
Be. Mfg. Co.

Ohio Electric Work*.
I - -

- ».n A Hayden.
SpracTH " actflc Co.

-
t CO . H. P.

EI«C Mfjr. (Jo,

Western Elect. Supply Co.
Westinghouse EL A Mfg. Co.

Electric, Heating Appi.
Amer. Electrical Heater Co.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse EL A Mfg. Co.

Electric K*igns.
Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Bnglneeri.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent & Lundy.
Wagner, Herbert A.

Electrical Instruments.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Stanley Electric Mfg. Co.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating Mach'y*
Besly A Co., Chas. H.
Crocker- Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Englnei, Gas.
Modern Gas Engine Co.
Palmer Bros.
Parsell A Weed.

Engines, Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Exh'st Steam Apparatus.
American District Steam Co.

ram Outfits.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Plies.
Barnett Co.,G. A H.

Fir* Extinguishers.
Monarch Fire Appliance Co.

Plan hers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co., B. F.

Fuses and Fnse Wire.
' American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg.Co.
Electric Appliance Co.
Vomacka A Mazanek.
Western Elect. Supply Co.
Western Electric Company.

Gears.
Besly A Co., Chas. H.

General Eleo. Snpplles.
IJlBsel! Company, The F.

Bunnell Telegr. A Elec. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Heath Electric Company.

irl Electrical Mfg. Co.
Ohio Electric Work*.
St. Loul . Elec, Supply Co.
Weatern Eleotrlc Co.
Western Elect. Supply Co.

i. IriHM Wool.
Glaai Wool Mfg i

Olobea and Electrical
Glassware.

i
,

. ,,

Phoenix Olaaa Co.
Western Elact. Supply Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Joe.
Holmes Fibre-Graphite Co.

Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, lac. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires,
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co,
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated WlreCo.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lamps. Incandescent.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchild A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps, Inc., Adjusters.
Inc. El. Lt. Manipulator Co.
Webster, Geo.

Lamps, Incandescent —
Kcplacers A Cleaners.
Inc. El. Li. Manipulator Co.

Lightning Arresters.
American Elec. Fuho Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Wentlngbouse El. A Mfg, Co,

Linemen's Climbers.
AnderHon A Sons, W. II.

Klein A Hon, Mathlan.
Smith A Homenway Co.

Magnet Wire*.
(8*e Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Eleo.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Westinghouse El. A Mfg. Co.

Motors— See Dynamos and
Motors.

Nippers and Plyers.
Klein A Son, Mathias.
Smith A Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Pletlnum Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Ties.
Berthold & Jennings.
Coolidge Fuel A Supply Co.
Fowler, John H.
Llndsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Polish (Metal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
MaebJnery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Valle.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.andReflningCo.

Reflectors.
Amcr. Reflt. A Lighting Co.

R«-Winding—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schurenian A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Westlnehouse El. A Mfg. Co.

Second-Hand Mach'y.

Chicago House Wrecking Co.
Grogory Electric Co,
Illinois Maintenance Co.
Matthews A Bro., W. N.
Schureman A Hayden.
Walsh's Sonw A Co.
Whitehead Company, W. W.

Shades.
Amcr. Refit. A Lighting Co.
Pacific Electric Co.

Soldering PoKte.
Burnley Battery A Mfg. Co.

Speaking Tabes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Weatern Electric Co.
Western Klec. Supply Co.

peed Iadlaatars.
Bosly A Co., Cbai.H.
Queen A Co.

eston Electrical Imt. Co.

For Aipi.fibotlooi Inclt -7c o* AUvertlsoments) See I*#aa2;e> 3.

Springs.
American Steel A Wire Co
Barnes Co., The Wallace
Manroes, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
imerican Battery Co.
Electric Storage Battery Cc
Gould Storage Battery Co.

Tapes, Insulating.
American Electrical Works
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated WlreCo
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telegraph Snpplies.
Bunnell Telegr. A Elec. Co.

Telephones, Telephone
Haterlal and Switch-
boards.
American Elec. Fuse Co
American El. Telephone Co
American Toll Telephone Co
Blssell Company, Tne F
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec. Co
Century Telephone Const. Co
Chicago Telephone Sup. Co.
Couch A Seeley Co.
Ericsson Telephone Co.
Eureka Electric Company.
Farr A Farr.

v J

Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co
Mason Telep. Pay Station Co,
Metropolitan Tel. A Elec. Co
Missouri Electrical Mfg. Co

'

Moon Mfg. Co., The.
Palmer Bros.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co
Simplex Interior Telep. Co
Standard Construction Co
Standard Tel. A El. Co
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
strowger Aut. Tel. Exchange
Telephone Co. of Amer. The
Union Switchboard Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone SerTice.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Klein A Son, Matbiae.
Missouri Electrical Mfg. Co.
Smith & Hemenway Co.

Torches.
Turner Brass Works.

Transformers.
Crocker-Wheeler Company
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Stanley Electric Mfg. Co.
Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Weatern Elec. Supply Co.
Westinghouse El. A Mfg. Co

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stllwoll-Blerce Smith-Vaile.

Varnishes.
Sterling Varnlih Co.

Vnloanlsed Fibre.
Vulcanized Fibre Co.

Wire, Bare.
American Steel A Wlra Co.
Besly A Co., Chas H.
Central Electric Co.
Electric Appliance Co.
Okonlto Co., Tho
Phillips Inaulaterl Wire Co.
Roebllng'H Sons Co., J. A.
Standard Underground C. Co
Western Electric Co.
Western Electrical Bup. Co.

X-R*y •utflta.
Queen A Oo.
Willyoung, Rimer G.
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CIVE8
THE LIFELIKE TALKING EFFECT

TO SIGNS AND SHOW-WINDOW DECORATIONS IN FACT, TO
ALL DISPLAYS WHERE ELECTRIC LICHTS FORM A PART.

THE
ORIGINAL
REYNOLDS
FLASHER.

THE ONLY ORIGINAL KEY

NOLDS FLASHER is used and

endorsed by the largest and

most substantial concerns in

the world.

Every claim is substan-

tiated by successful result*.

Write now for our interest-

ing proposition to Central Sta-

tions. Electrical Supply Houses

and Electricians.

REYNOLDS ELTRIECC CO., .incorporated,. 221 Fifth Ave., CHICAGO.

SAVES
From 40 to 60%
on Electric

LIGHT BILLS.

MANROSS"
HAIR SPRINGS

FOR ELECTRIC
INDICATING WO RECORDING
(.iui.es STEAM GAUGES, ETC.

Largest Manufacturers of

Hair Springs in the United States.

Non-Magnetic Hair Springs of Phos-
phor Hronzc and other non-magnetic
metals. Hair springs of any de-
scription manufactured to order.

F-. N. MANROSS, Forestville, Conn.

——————————

—

ARE YOU LOOKING FOR TROUBLE?

I TELEPHONETROUBLES
AND HOW TO FIND THEM

—IN—
BOTH MAGNETO AND COMMON BATTERY

SYSTEMS.

8th Edition Just Out. Price, 25c.

Electrician Publishing Co.,

510 Marquette BuiluiBC,

CHICAGO.

Now We Have Struck It

AND CAN GIVE YOU AN

ARC LAMP UP-TO-DATE IN

EVERY RESPECT
DIRECT l 1 KKI.Vi — I'o'I ESTIAL TYPES.

This is a Cut of Our Lama with Cover and Ctobo Removed.

Write m>w for particulars on the

L.-H. ENCLOSED ARC LAMP.

™eANDERSON TOOL WORKS, *mdcrson. '"d-

Crlmshaw. Raven White Core. Raven Black Core.

ALL OUR WIRES pass Inspection and carry the above TRADE-MARKS on our tags. We also manufacture Crlmshaw and Competition Tapes and Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlondt St., New York.
BRANCHES: J.^^Xs St.

BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

HIGH GRADE

Porcelain Insulators,
ALL STYLES AND SIZES,

CUTS REDUCED ONE-HALF SIZE

INSIST ON HAVINC BRUNT'S TUBES. INSULA-
TORS AND CLEATS.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED " BRUNT.
"

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO. ,

SERIES ALTERNATING

ARC LAMP

No Regulator or

Automatic
Transformer
Required.

Constant Current at

All Loads.

Lamps are Protected

Against Short

Circuits.

Write for our Bulletin

7009.

WESTERN ELECTRIC COMPANY
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

CALIFORNIA ELECTRICAL »OKK>.
San Francisco, C«l.

AMERICAN ELECTRIC COMPANY.
St. Paul, Minn.

STANDARD ELECTRIC COMPANY. KILBOL'RNB & CLARK COMPANY,
Cincinnati. Ohio Seattle, Wuh.

ANTWERP. LONDON. PARIS.



WESTERN ELECTRICIAN September 28, 1901

TheBUNNELL TELEGRAPHIC
:AND:

ELECTRICAL COMPANY.

The Beekman MedicaTBattery.

FACTORIES, NEW YORK CITY AND MILFORD, CONN.

Main Office and Salesrooms, 1 10-120 Beekman St., New York.

SOLE OWNERS OF PATENTS OF J. H. BUNNELL, DECEASED,

MANUFACTURERS OF

TELEGRAPH, TELEPHONE,

RAILWAY and ELECTRICAL

SUPPLIES.

Instruments, Batteries, Wires and Line Equipments.

ANNOUNCEMENT.

Aluminum Lever Sounder.

Lever Leg Key.

We have purchased the ENTIRE PLANT and PATENTS OF THE NATIONAL ELECTRICAL MANUFACTURING
COMPANY, OF MILFORD, CONNECTICUT, and made improvements in every department. We will continue
the manufacture of District Messenger, Call, Police, Fire Alarm, Burglar and Watchmen's Boxes and
Apparatus and installed machinery. We assure our patrons of low prices, high class goods and
prompt deliveries. CATALOGUE OR LEARNER'S MANUAL FREE ON RECEIPT OF POSTAGE.

CHICAGO J? NEW YORK »» BOSTON

VIA THE

Popular West
Shore Route

Through sleeping and dining car service via the

NICKEL PLATE or WABASH from Chicago.

Passengers via this favorite route arrive in New York

at Up-Town Station, 42d Street, the center of the

hotel and shopping district, or Down Town at

Franklin Street Station, in close proximity to all

Ocean Steamship Docks, Jersey City and Brooklyn.

For Tfr.kctt, S/cctifnrj Car Spaco and Further Information, call on or

Addrema

j. j. McCarthy, q. w. p. a.,

205 SOUTH CLARK STREET, CHICAGO, ILL.

FORMERLV KNOWN AS EDISON-LALANDE.
EDISON PRIMARY BATTERIES.

»ERLV H

3' j.*|iH;\

FOR GAS ENGINES,

SLOT MACHINES,

AUTOMOBILES

RAILROAD SIGNALS,

CROSSING BELLS,

SMALL MOTORS,

CONSTANT CURRENT

NO LOCAL ACTION,

WILL NOT FREEZE,

LIQUID TIGHT

CELLS FOR

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY,

RCION DEP RIET, NEW VOR

EXPEDITION
In these days of rush and
hurry the man with a

Telephone
S^ets there first. It is a
necessary adjunct to
business success.

liu.slncss or Residence 5c PER DAY and
up.

CHICAGO TELEPHONE CO., MS'Sffi. 8''"1
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

Your Boiler Water Must be Analyzed S
e

£ST.Vt
,,

,V

You must deal with a Company who can sell you the concentrated solid extracts to be
reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, - CHICAGO, ILL.

•WM. M. EDGAR, Pre»ldent. TELEPHONE, HARRISON 1368 and 1373.

k
k
k

THE GENERAL ELECTRIC COMPANY'S

... Enclosed Arc Lamps ...

For 220 Volt Circuits.

Burn singly on 2 J 0-250 volt circuits. Made in

two capacities—for 2 3-4 and 3 1-2 amperes. Fur-

nished with antique copper finish and black enamel

casings. Equipped with single or double globes.

May be used on no volt D. C. or

A. C. Circuits by changing

only five parts.

General Office: Schenectady, N. Y.

Chicago Office, Monadnock Building. Sales Offices in All Large Cities.
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Northern

Motors

arc of such compact and

symmetrical design that

they are easily operated

in any situation for any

kind of work. They can

be belted, geared or direct-

connected

machine.

to the driven

Our Engineering

Northern Spherical Motor. Inclosed Type.

Corps has made an exhaustive study of the various wood and
metal working machines in use by manufacturers for the pur-

pose of determining the best methods of electric drive, and we
have the results of years of patient investigation carefully com-
piled for the benefit of our customers. We have made some
of the largest installations for complete electric drive in

America and challenge a comparison of economical results.

We build all sizes of Generators and Motors for either Alternating or Direct Current. Ask for Bulletin No. 340.

STANLEY ELECTRIC MFG. CO.,
PITTSFIEI.D, MASS.

NORTHERN ELECTRICAL MFG. CO.
.MADISON, WIS.
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A drop of ink

May make a million think.

- Byron.

ELECTR.IC APPLIANCE COMPANY, 92 and 94 WEST VAN BVREN
STREET, CHICAGO, ELECTRICAL SUPPLIES. SELLING AGENTS GUT-
MANN INTEGRATING ALTERNATING CURRENT WATTMETERS, etc.

Ifyou require

PENETRATION with DEFINITION

in your

X-RAY WORK
Get a GE Tube.

Has an Initial High Vacuum securing

Strong Penetration. Has a Self Ad-
juster to vacuum retaining Perfect

Definition.

Miniature Incandescent Lamps and sockets.

Detaar Bulbs for Liquid Air.

Write for Catalogue No. 9050.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N.
J.

MICA
INDIA
AMBER
SOFT GREEN

For ELECTRICAL and MECHANICAL PURPOSES.
Quality the Best. Prices Low. Correspondence Solicited.

EUGENE MUNSELL & COMPANY,
I 17 Lake Street, CHICACO. 2 18 Water Street, NEW YORK.

ENGINEERING,HERBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,

VOLT=AMMETERS,
POCKET SIZE

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,^r Jetc.^^ RELIABLE. ACCURATE.

ria^J^J Send lor Circular.U( L. M.PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y,

For Porcelain or Clay In*
sulatlng Specialties, such as
Bushings, Knobs or Cleats,
Address,

THE AKRON SMOKING PIPE CO.,
MOCADORE, OHIO

AMERICAN" SET
ARE THE' BEST. Send lor descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
est-o less. 1 7 IS. Clinton St., Chicago, III,

WANTED
You Who are Troubled with Sparking and Gutting of Commutators to Use

ffBSSM

SO Cts. per Stick, $5.00 per Dozen.
For Sale by all Supply Houses, or

FREE, Sample Stick.

The only article that will PREVENT SPARKING.
Will keep the commutator in go.nl condition and
PREVENT CUTTING.

Absolutely will Mot Gum
The Brushes

It will put that high gloss on the commutator you
have bo long sought after.

k. Mclennan & go.,
Sole Manufacturers,

WW Title and Trust Bldg.. CHICAGO, ILL.

IM HELECTI
AMERICAN ELECTRICAL. HEATER CO.

Manufacturers Electric Heating Appliances,

Write for catalogue. 193-197 River St. DETROIT MICH

TO SECURE
The best results use our lamps.

Both quality and price are

right.

THE COLORADO LAMP CO.,

DENVER.

WE BUY OLD BELTS
OR SCRAPS, ANY 5IZB OR

CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFQ. CORP.
27 W. MONROE ST., CHICAGO.

SL Mm*

McRovclav Works.
Brazil, Ido"

302 Broadway. New York.

1M0 Monndnock Blk.. Chicago,

THE NATIONAL CONDUIT & CABLE CO.
-Manufacturers

ol

FOR TELEPHONE, TELEGRAPH.
ELECTRIC LIGHT AND POWER.BARE COPPER WIRE AND CABLE, PAPER INSULATED CARLES,

Executive Offices, Times Building, NEW YORK, N. YCEMENT LINED PIPE FOR CONDUITS.

THE GORDON PRIMARY CELL

<2

1

/, .

-----

_

The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Laight Street, New York.

MANHATTAN SERIES

A. C. Enclosed

Arc Lamp System.

ENCLOSED ARC LAMPS FOR ALL CIRCUITS.

MANHATTAN GENERAL CONSTRICTION COMPANY,

NEWARK, JV. J.

SALES OFFICE: 120 BROADWAY, NEW YORK.

OmCftX*X>iXtO#C^;CI^^
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FRANK N. PH JGCNI T PH
. w»'.i N'iriL. in

AMERICAN ELECTRICAL WORKS,.... llllkl'llll'Vl'L' II I 'ltOVII»K\<K, It. I

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yoiik Stuiie. W. 3. Watson, 20 Cortlamlt St.

Cm' A'io Store. F. E. Donohoe, 82 Laky St.

Montreal Hrancu, Kuyone F. Phillips' Electrical Works.

MAIN OFFICES AMD FACTORIES, PHILLIPSDALE, R. I.

Six Ytiri with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Cauiei. Patent Soliciting.

£HAILLET, ADOLPHE A.

Consulting Electrical Engineer.

Plans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

THE

DIAMOND

CORD

ADJUSTER.
Best and Cheapest

in the Market.

Send for Free Sample
and Prices.

GEO. WEBSTER,
CHRISTIANA. PA.

SILVER-PLATED

MIRROR REFLECTORS
A fiat Reflector, for use with

~^gft any system of incandescent elec-

tric light, where it is desired to

spread the light considerably.

Its silver-plated mirror plate

lining makes it most effective and

pleasing, and always as good as

new.

Convex, reflecting slightly be-

"S^J low the horizontal ip all direc-

tions. Used in stores, etc., for

general illumination.

GET OUR PRICES.

American Reflector & Lighting Co.,
27 1-273 FRANKLIN STREET. CHICAGO.

275 "Used" Outriggers, as good u new, complete with Eddy Self-Locking Windlass

and Bracket, thown in cut, on pole mid way between windlass and outrigger. By
using our Outrigger you can save Pole and Suspension Pulleys, strand for suipemico
and get a Windlass and Iron Bracket FREE. Our price is very little more than

twice the price of the new Windlass alone.

lov ^oXe C\vecx\v
We also have a quantity of 12 x 12 x Sx4',CLKAE ARC
(•LORES. The price ob new one-. *4.oO per dozen. On
"Toed," with a few csrbon specks on Diem, S3.50 per dozen.
\o charge for packing f. o. b. cam, si . I .<> n i »

.

W. N. MATTHEWS & BROS.
320 N. 6th Street, ST. LOUIS.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

\ASm Aro Prspsred to P"u r n I h h Beat Quality
FINE MAGNET

ANNUNCIATOR
JUMPER NAZI

ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products In stock.

IMPROVED

WARREN
A ALTERNATOR

' "*"1 SANDUSKY
OHIO2,000 LIGHTS

NATIONAL CODE STANDARD

"0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co,,
Office and Factory: PAWTUCKET, R. I.

AUTOMATIC

CLOCK

SWITCHES.
\\Y make them to turn on or to

P .

.

Dn " or ,

-orT."'

IB imp.. 2S Lights. Standard. 220

V.. 0. P.. S-t 50: T. P . SS 50

25»mp..60 Lights. Standard. 220

V.. D. P., 55 00: T.P..J6.50.

50 I mp.. 1 00 Lights. Standard. 220

V..0. P.. 56 00: T. P . $8 00.

75 Imp.. 160 lights. Standard. 220

V .0. P . 58 00: T. P . f 10 00.

Pertectl> Rellab'c

Sent on 10 Dajs' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.
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ELECTRICAL WORKERS

WANTED:
Three or four competent, industrious elec-

trical workers that are familiar with con-

duit work and house wiring, can obtain
steady employment with a long established

and reliable concern doing a large con-
' trading business. Good opportunities

for the right men. Applicants must be

members of the National Brotherhood
Electrical Workers in good standing. Ad-
dress, Contracting Department, Montana
Electric Company, Butte, Montana.

U.S. ENGINEER OFFICE, 735 N. Capitol St.,

Washington, D. C, Sept. 16, 1901. Sealed pro-
posals will be received here until noon, Oct. 16,
1901, and then publicly opened, for furnishing
and installing electric elevators for new building
for Government Printing Office. Information
furnished on application. JOHN STEPHEN
SEWELL, Capt, Engrs.

TREASURY DEPARTMENT, Office Supervis-
ing Architect, Washington, D. C-, September
16. 1901. Sealed prosposals will be received at
this office until 2 o'clock P. M. on the 7th day
of October. 1901, and then opened, for smoke
preventing devices attached to the steam boilers
at the U. S. Temporary Postoffice building at
Chicago. Jllinois.in accordance with specifica-
tion, copies of which will be furnished at the
discretion of the Supervising Architect on
application at this office or at the office of the
Custodian at Chicago, III. JAMES KNOX
TAYLOR, Supervising Architect.

FOR SALE.
Second-hand insulated weather-proof

copper wire.

No. 6, 14 cents per pound; No. 8, 14^
cents per pound; No. 10,15 cents per pound.

C.MATHES' SONS CO.,
ST. LOUIS. MO.

FOR SALE.
65 h. p. Buckeye Engine, cylinder 10in.xl4 in.

Two 60 in. fly-wheels. First-class condition.

W. S. McKINNEY & CO.. 99 Adams Street, Chicago.

FOR SALE.
Lot 110-ToIt new fan motors at bargain prices.

Old material purchased. WALSH'S SONS <fc

CO., 280 Washington St., Newark, N. J.

FOR SALE.
One—100 Horse power direct current belted

type 500 volt Moderate Speed Motor.
One—40 Horse power direct current belted

type 500 volt Moderate Speed Motor.
Manufactured by the Westinghouse Electric

& M fg. Co. These machines were used less than
ten months to operate a flouring Mill ; are in first

claBs condition and ready for immediate de-
livery. For further particulars, address.

The Lee-Warren Milling Co., Salina, Kansas

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the

electrical newspaper, and if you

are not a subscriber you will find it

to your advantage to become one

at once.

93.00 per year;

81.50 for Mix months.

ELECTRICIAN PUBLISHING CO..

Suite 510 Marouette Bldq., CHICAGO.

NOTICE FOR PROPOSALS.
Sealed Proposals will be received at

the office of the Village Clerk of At-
kinson, 111., at 12 o'clock, M., of the
7th day of October, J901, for furnishing
material and installing an electric-light
plant complete, in accordance with speci-
fications on file in the clerk's office.

All bids shall be addressed to Fred
Johnson, Village Clerk, and received
by him on or before the date named
above, and such bids will be opened in

presence of the President and Board of
Trustees of said Village at 8 o'clock
p. m. of said day.

Copies of the specifications may be
obtained by application to the village
clerk.

The contract is to be fully completed
by January I, 1902.

Each bid must be accompanied by a
certified check for $300, payable to the
Village Treasurer, John F. Nowers, as
security that the bidder will execute
contract and give required bond, should
his bid be accepted.
The bidder to whom the contract

may be awarded shall, within five days
give an approved bond for $2,000, conT
ditioned upon the faithful performance
of the contract.

The Village Board reserves the right

to reject any or all proposals.
William H. Trekell, Prest,

Fred Johnson, Clerk.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN.

140 S. Clinton St., Chlcaio.

The Standard Open Circuit Batteries
of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St., N. Y.

WOHHS QUICK AND EASY, KEEPS ITS LUSTER. MOLDS OLD TRADE AND MAKES NEW, DOES
DETERIORATE. ESTABLISHED IS TEARS. SOLD Br AGENTS AND DEALERS ALL OVER THE I

U.S. METAL POLISH
POLISHES ALL METALS, B*»«cncs H^-Yo.- C-.

souhce • ox (0 cents
Samples sent tree

Geo. W. Hoffman
I. Washington St. INDIANAPOLIS. IND.

(U
hegory;
ELECTRIC co?

.M-62 5 CLINTON 3T CHICAGO

IB-OF3 BALE.
ir. General Electric alternator.

flr.f. !;•,-<. w.
One 75-k. w.
Twol20-k. w. " " "
One 80-k. vr. Wev.lnghotMe
One 45-k. w.
Two 60- It. w.
<)!.>. 60-k. w. " '1 cycle.
One, 75-k. w. " • eo "

Ona200-k. *-. Wood " 138 ••

o&e 7',-r*. p., Weetlngbo
Send for our Monthly Bargain Sheet.

price* 00 macnlnes Id stock at our works. All
apparatus folly guaranteed.

Send your Book Orders to

ELECTRICIAN PUBLISHING CO.,

THE TELEPHONE HAND-BOOK
BY

HERBERT LAWS WEBB.
Price $1.00.

Th« only complete and practical work
of lt» kind on the market.

PUBLIBHKD BT

THE ELECTRICIAN PUBLISHING CO.,
Kill" 610 Marquette Bulldim, chlo*a»

MACHINERY
IMI

ELECTRICAL SUPPLIES.
We have the following bargains
to offer yon. We guarantee its

condition in every case.

ELECTRICAL MACHINERY.
No.
812. 1 30-light arc dynamo.
513. 1 45-llght are dynamo.
514. 1 50 K. W. Westinghouse alternator.
S16. 1 50-llght arc dynamo.
515. 1 electric elevator hoist with dynamo,

on one base; complete.
S20. 1 60 K. W. Ft. "Wayne alternator.

ENGINES.

13x12 Ball automatic.
8x14 side crank.
7x10 double cylinder.
10x20 side crank.
9x16 side crank.
8x16 side crank.
1 rotary steam engine.
1 combined Baxter boiler and engine,

15 H. P.
13x34 Putnam basin bed automatic en-

gine.
20x30 Poppett valve.
18x28 Nirol-Burr.
16x28 slide valve.
10x14 link motion, rlgbt-liand.
Cross compound steam engine, 3x8
and 6x8.

16x24 slide valve.
6 8x12 center-crank Tifft engines.
6 9x12 center-crank Tifft engines.
12x20x12 Westinghouse engine.
12x16 slide valve.
Cross compound Armington & Sims,
13Wx20'/2xl5.

15 H. P. Kimble automatic.
Triple expansion Triuinpb. 20 H. P. en-

gine.
13x34 Fitchbnrg engine.
1 New York Safety automatic, 11x12
engine.

12x12 Armington & Sims automatic.
14x24 slide valve.
11x10 Westinghouse.
12x24 slide valve.
12x18 slide valve.
15x16 Ball automatic.
11x20x14 McEwen tandem compound

engine.
11x19x11 Westinghouse engine, also size

13x22x13.
14x24x14 Westinghouse engine.
23x36 Wright-Corliss engine.
9xi Westinghouse.
20x40 Nordburg.
8V2XIO Taylor-Beck automatic.
1 pair Williams automatic engine, 500
U. P.

1 engine and centrifugal pump, direct-
connected, No. 3 pump.

No.
750.

S46.

851.

127.

128.

130.

133.

164.

148.

149.

150.

151.

152.

153.

No.
201.
225.

X2.
354.

366.

895.

893.

S8S.

928.

933.

890.

No.
337.

ENGINES-Continued.

5x4 Westinghouse, Jr.
1 0x7 vertical automatic.
1 7x7 horizontal automatic.
1% H. P. gasoline.
2 H. P. center-crank gasoline.
2 H. P. new upright gasoline.
Holliday 4 H. P. gasoline.
2 Otto 50 H. P. gas.
3 4 H. P. Dayton gas or gasoline.
10 6 H. P. Dayton gas or gasoline.
S 9 H. P. Dayton gas or gasoline.
2 12 H. P. Dayton gas or gasoline.
3 14 H. P. Dayton gas or gasoline.
2 IS H. P. Dayton gas or gasoline.

PUMPS.
Deep well pumps, 6xlS, 10x36.
Worthington duplex compound, 3x12.
8^x10.

Worthington duplex compound, 10x16,
lOViSlO.

6-handpower IMafra, bilge pumps.
4 centrifugal pumps, 16-iueh suction, 12-

inch discharge.
24x12x24 Gordon duplex pump.
Vertical centrifugal pump, 3-inch dis-

charge.
1 Knowles 7^x7x10 single-acting pump.
7y2x5xl0 single-acting pump.
Deone single-acting 7x6x8 pump, fly-
wheel type.

1 Smlth-Vaile 10x6x12 pump.
1 i aeuum pump, 6x10x12.
Worthington single-action, 7x6x8 pump,
1 Norwalk pump, 10x5Vixl2.
1 Norwalk pump, 12x7x16.
1 Crane crank and flv-wheel pump,
1 Blake triplex, 8x6x9 pump.
1 fire pump, 12x7x10.
1 Worthington single-acting, 16x7x10
pump.

1 Knowles single-acting No. 5 pump,
7x4%x9.

1 Worthington duplex pump, 9x5*4x10.
1 Gordon duplex, 9x5^x10.

AIR COMPRESSORS.
1 straight-line steam-driven air com-
pressor, made by National Drill and
Compressor company, £0x22x24.

1 6^x7x10 Norwalk air compressor.
Hall duplex air compressors, steam-

driven, 10x12x12, 6x8x8 and 8x10x10.
1 Hall duplex belt-driven air compres-

sor, 6x6.
1 Hall duplex air compressor, 7x8x9.

ELECTRICAL SUPPLIES AND APPARATUS.

From our constant purchase and dismantling of expositions, fac-

tories and manufacturing plants we nearly always have a considerable

supply of

ARC LIGHTS, CUT OUTS,
FUSE PLUGS AND TUBES,

RUBBER COVERED WIRE,
WEATHER PROOF WIRE,

INCANDESCENT LAMPS
by tub; thousands.

We have 500 TELEPHONES and a vast quantity of sup-

plies, switchboards, etc.

Get Our Estimates on Complete Outfits.

If you are interested write us. We can supply almost anything

and can save you money.

Write for our Catalogue No. 156.

THE CHICAGO HOUSE WRECKING CO.,

W. 35th and Iron Streets, CHICAGO.
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WIRE US
CORLISS ENGINES.

I I [[. I'. Mxlx I'onl.l.- I'lslll.lll folllKK.
1 7011 II. P. Zlsm Iioiililf KlHhklll Corliss.
1 500 H. P. 26x18 10. P. Allls Corliss.
1 320 II. P. 20x48 Harris ColilBS,
1 22T. II. P, ISxl^ K. P. Allls Corliss.
1 12G II. P. 14x36 VIUi-r Corliss.

DIRECT CONNECTED UNITS.
1 76 K. w. American Ball, 125-voli generator, direct-

connected in AuiL'rk'iui Bull engine.

110 to 140 VOLT GENERATORS.

ON FOLLOWINC FOR IMMEDIATE DELIVERY
1 7 K. W. Bockford M;i\...

1 10 K. W. Ilrusli.

ALTERNATING GENERATORS.
I 300
I ZOO
I IL'o

I nai

1 00
I 50
1 3754

\v. simiiiv two-Dbase, ii'«p or 22

\V. Ft. W'iiviii- Wood, 11"! »"H».
W. SIllltiTV. 1100 Volts.
\v. WcstlngtioUsc, lion volts.

\v. General Electric, in* volt*.
W, National Electric, 2000 volta.
\V. Shittery, 1100 volts.

i 300 11 p Standard.
1 350 II. P. WortMliKloti.

I I Bl LA11
1 .".I In. I. I,v 18 reel llrclioi iK.ll.r.

1 SO 11 P. Devlne
1 10 11. P. Vertical.

PUMPS.

ENGINES.

too K.
100 K.
60 K.
60 K.
50 K.
60 K.
60 K.
45 K.
40 K.
35 K.
30 K.
27 K.
25 K.
26 K.
25 K.
22 K.
20 K.
14 K.

\V.

\V.

w.
w.
w.
w,
w.
w,
w.
\v.
w.
w,
w,
W. Jenney.
W. Detroit.
W. Mayo.
W. Mather.
W. Spcrry.

Triumph.
K'llson bipolar.
Thompson-Ryan.
Jenney.
Thompson. II oustou.
Triumph.
Western Electric.
Edison.
Detroit.
Thompson- 1 1 ouslon.
Western Electric.
Thompson Houston.
Western Electric.

1 300 11.

1 300 n
1

'::

2 100 II.

I 150 II.

I 100 II.

I 1110 II

I 100 II

1 ion h.
1 so 11.

1 75 11.

1 55 II.

1 noiponmi Illch speed,
16x23x15 Arinlriuton Sims cross compound.
14x23x16 New \ork safety tnn'U'in <',mp.
Williams vcrtl.nl typo, 2 P.
13x13x15 Mcintosh & Seymour lamlem , r>m

pound.
Klwiple Illch-spoed Autoiuatlc.
16x15 Pliii-nlx.

14x16 Now York Safety.
13x12 Ideal.

13x12 PlKcnlx.
10x15 Weston.
12x16 Weston.
i-\ is Taylor.
loxlo Ideal.

BOILERS.
WATER TX*BK

n. i\ Campbell Zell.

WRITE FOR PRICE LIST NO. 38.

I Dean 744x4£xl0 di ;

i WorUtloglon Tx'-xK duplex.
i Worthlngton, lOxlBilfi duplex.
i Knowlca, 6x3x6 slni
1 Morris Machine World Centrifugal.
2 Deep well, tZ% xZi.
i Belted pump.

HEATERS.
1 2000 II. P. V.

I 600 II. P. Excelsior.
1 50 II. P. N

CONDENSERS.
i 12 inch Baragwannth.
1 li boh Bnrngwanath.

TRANSFORMERS.
3 75 K W. Wesiinchonse 25-exelr..

l 1000 Watt Westinghouse, No. 4. 1000 volt.
1 Steel smokestack. 146 ft. blgb. 8 ft. 10 in.

ILLINOIS MAINT
E. H. CHENEY, Manager,

NANCE COMPANY
204 DEARBORN ST., CHICACO.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL

ONE
DOLLAR
EACH.

ELECTRICITY FOR ENGINEERS
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.-CHAPTER I: Electricity; Positive and Negative: Conductors.
jUm-Conduetorsand Insuiriiors; Electro-Motive Fore**; Volts; Resistance; < thins; Current; Am-
jxres.—CHAPTER II: Dynamos; Magnets; Field rolls; Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of. Different Kinds of; Commutators, Mow Blade andCoD-
ected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction: Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Dandle Power; Operated in Series; Automatic Cut-Out: In Multiple Arenr Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire Systom.-OHAPTER VI: The Arc Light; How Formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Clones: Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles In Lamps.—CHAPTER VII: Commutators
wid Brushes; The Ilrusli Commutators; Brushes; Different Styles of Brushes; Double Brushes;
single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
*t Brushes; (are of Brushes and Commutators, Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position ol Brushes; Resistance Box; Resistance Colls.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller; Circuits and Connections of No. a Brush Dynamo; Circuits ol Compound Wound
Constant Potential Brush Dynamo—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits Of Regulator: Circuits of Dynamo: Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—CHAPTER XII: Excelsior System Ol Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of circuits In Armature and Field; Regu-
lator; Circuits In Regulator. -CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Macnet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush: Resistance Colls and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scal>; Solenoid Meters.-CIIAPTER XVII: Voltmeters; Pressure
ind Potential Indicators. -CHAI'TER XVIII: Testing Galvanometers; Astatic Needle; Differ-
ential Apparatus.—CHAPTER MIX: Wheatstono Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CIlAl'TFR X \

:

The Magneto as aTestluglnstrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER
5X1: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Ma-
shines.—(VHApTERXXII: Switches and Switchboards; I,oop Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
9amoasln Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; n't Series Motors; Counter E. M. F.; Direction of Rotation and Direction of
Ourrent; Starting Motors; Dlacrara of Connection.

PART II. CONTENTS.-CHArTERI: Alternate Current Dvnanms: Principles of the
Field; Field Current Armature; Winding; Connections; lamination; Different Types of Alterna-
tors; Regulation; Leading Systems; The Brush Generators; Magnets; Armature; Principles of In
ductloo.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armature*;
Field Magnets; FerranH Armature; Field Matmets; Winding; Collectors.—CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley constant Current Dvnamo;
The Armature; Self induction: Regulation.—CHAPTER IV: Induction Coils; Converters :'Tranj
formers; Economy of Distribution; An Electrical II. P.; Losses in Conductor; Induction Colls: Ef
feet of Induction; Transformers.—CHAPTER V: Transformers Continued: Induction CoOl C
verters: Transforming Up and Down: Design of Transferrers; The static Charge; Protection
Against; Grounding tlie Secondary; Other Devices: The Foil Protector; Different Types of Tran*
formers.—CHAPTER VI: Transformers, Concluded; Fuses: Regulation: "\\ indincof Transforacri;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System: Series vr;
Light System; Diagram of Circuits: Parallel System: Primary- Circuit; Secondary" Circuit: Pl.vini
of Transformers; Fuses; Diagram of Series Arc Light Circuit.-CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet:
Rapidity of Reversals and Hysteresis. -CHAPTER IX: Arc Lamps; Tn Series: The Westinchousf
Arc Lamp; Diagram of Circuits in I-amp; Action of the Mechanism: Ftol Carbons.—CHAPTER X;
Arc Lamps, in Multiple; Slatterv Differential Lamp: Mechanism of Lamp; Its Operation.—CHAP
TER XI: Measuring and Indicating Apparatus; instruments for Vso with Alternating Current*
Differ from those used with Continuous Currents: Ammeters: Voltmeters; Description of Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments. Continued; not Win Instro
meuts; The Cardew Voltmeter; Details of the Instrument: Low Potential Voltmeter.—CHATTER
XIII: Voltmeters: Double Coll Voltmeter; Two Types,—CHATTER XIV: Spring Meters; QllW
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Opera-
tion of Instrument.—CHATTER XVI: Recording Meters; Stanley Meter: Construction and Tru>
c I pies of Operation; Diagrams of Parts; siattorv "Induction Meter; Description of Tarts and Trta
clpies of Operation; Watt Meter; l liom-on Meter.-CHAPTERXVTI: Generators In Parallel:
Difficulties In operating: Alternate Current Generators In Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arranging m of Machines and Circuit*.—
CHAPTER XVlll: Ohm's I.aw; Strength ol Current: Formulas and Examples; Power and H«a*
lng Effects of Currents.-CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO,
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PROTECTION
—FOR—

CABLES, SWITCHBOARDS

AND—

TELEPHONES
GUARANTEED BY US.

ENDORSED BY THE
NATIONAL BOARD OF

FIRE UNDERWRITERS,

Also a complete line of

Switchboards
EITHER

Multiple, Battery Call,

Transfer, Full Battery,

Toll, Generator.

DISTRIBUTING BOARDS,
ALL KINDS CABLE TERMINALS,
TELEPHONES FOR ALL USES.

Sterling Electric Co.,
FACTORY

LAFAYETTE, IND.,

U. S. A.

BRANCH :

1260 MONADNOCK BLOC,

CHICAGO, ILL.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with

Pennies or Washers on a string.

Have you investigated Measured Service?

All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St., CLEVELAND. 0.

SIMPLEX TOLL COLLECTOR.

'T>3

OPERATOR CAN RETURN COIN.

li SAFE. SIMPLE. DURABLE.

How about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SICNALINC 'PHONE ?

DROP US A LIME. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone ^Electric Co.,
76 Fifth Avenue, CHICACO.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date 100 per cent, system, full patent
protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W., WASHINGTON, D. C.

CAN YOU AFFORD T0 purchase telephones
EQUIPPED WITH ANY OTHER RE

CEIVERS AND TRANSMITTERS BUT THE EUREKA?

EUREKA PRINCIPLES ARE
NOW BEING COPIED BY

FOLLOWERS.

IMITATION IS THE SIN-

CEREST FORM OF FLAT-

TERY.

.'; I" .'•

GET THE
GENUINE.

DON'T

BUY SHODDY
IMITATIONS.

CENTRAL ENERCY SYSTEMS.
Yon can'l afford lo buy wilhoul writing us.

Send for Catalogue.

EUREKA ELECTRIC CO., 143-147 So. Clinton St., CHICAGO.

CABLE HEADS AND PROTECTORS. C. E. SYSTEM.

SOME PEOPLE MAY THINK
we do not make TELEPHONES , but you will

after getting our prices and bulletins describ-
ing our many different

styles.

DESK SET. We show here a cut of our

desk set. This Is the most simple of any
on the market and the design is one that

ne er gets tiresome to the eye. Also a cut

of our small magneto switchboard, which
Is equipped with latest devices.

We make SWITCHBOARDS any size.

Don't forget that we can ship magneto
telephones In any style you wish.

KELLOGG SWITCHBOARD /SUPPLY CO.,

229 SO. GREEN ST.. CHICAGO.
160 LINE MAGNETO BOARD,
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Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Co

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,
PROTECTIVE DEVICES Is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
CEM

T?iephlne
E
.

RCV
36-50 W. Jackson Boulevard, CHICAGO. U. S. A.

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOGUE.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO

CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., TCI MCP PA

chicaco, u. s. a. I CL. mrUi UUi

THE MOON TERMINAL
with Metal Outer Casing, showing that

it is possible to place The Moon Terminal
Head at any desired place on the pole, to

advantage, owing to the fact that the door
for outer Casing slides.

NEVER KNOWN TO FAIL OR LOSE A WIRE.

Fuse cost is the only cost of maintenance,

as the supports are everlasting, and any-

one can re-fuse the supports.

WRITE FOR CIRCULAR.

THE MOON MFG. CO.,
43-49 S. CANAL ST., CHICAGO.

BE l_lf=>

And Install In jour town or c it> tn

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
F* o O U. «-» r-y ,

Chios so*
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TELEPHONE

CABLES
"RECULAR" OR
"CONFERENCE"
SPECIFICATIONS.

Dry paper, single or double

wrapped, twisted in pairs,

length of twist not to exceed

three inches, formed into a

core and loosely arranged in

reversed layers.

Five Hundred Megohms
per mile insulation resistance.

Static Capacity Absolutely

Guaranteed.

All subject to purchaser's

tests, and factory tests are

open to purchaser's experts if

desired.

MARLIN CABLE HANGERS

DURABLE AND CHEAP.

Shipped to all parts of the

United States. Samples and

BOTTOM PRICES on application.

THE F. BISSELL CO.,

114-116 ST. CLAIR STREET,

TOLEDO, OHIO.

limm
K0K0M0 TELEPHONES

\A/ill Satisfy YOU.
NOTHINCIN FRONT OF THEM.

Write us for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

KOKOMO, IND.No.
20.

TELEPHONES FOR EVERY ONE. RELIABLE AND CHEAP
GUARANTEED
Or Money Refunded.

BATTERY CALL
TELEPHONES

Good for 600 feet,

GENERATOR CALL
TELEPHONES

Good for 3 Miles.

GENERATOR CALL. FOB 7.50W{ft

Address all orders

FARR & FARR, MOW. Jackson Blvd.
Department A. CHICAGO.

Success
Comes only to those telephone exchanges which usethf
BEST material. If you use our goods success Is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
filled with care. Large stocks always on hand.
Telephones, every style and grade. Long and short

backboards. Elegant finish and design. Prices that
will suit. Hard rubber receivers. Oak or walnut wood-
work. New ideas In magneto bells. Each instrument
guaranteed.

All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.
Electricians' tools. Lightning arresters, carbon and

fuse. Extension bells—standard and bridging. Circuit-
closers. Transmitters of various styles. Repeating
coils, induction coils, construction material of all kinds.

No. I. Desk Telephone.

WHITE FOR CATALOGUE.

CentralTelephone & Electric Co.,

909 MARKET STREET. ST. LOUIS. MO.

HIGH-GRADE

SERIES 'PHONE.
One oT the strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut. 4 bar.fully nickeled
generator, 80 ohm silk wound adjust-
able ringers. "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

On receipt of

10 CENTS
We will send you a

Western Electrician

l

FOR 1901.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite Sin Marnuetle RldQ.. CHICAGO-

SLOT MACHINES FOR

TELEPHONE PAY STATIONS.
Years of efficient service have proven

the reliability of our apparatus.

rjlTT PffOIVIS AS* OOOP.
Our Machines are strictly automatic, because when

the coin is deposited the machine does the rest.

THERE IS NO CRANK TO TURN,
LEVER TO PULL,

NOR BUTTON TO PUSH.

A service equal to that furnished by Bell companies,

and nothing less will satisfy the public. Catalogue

for the asking.

SATISFACTION GUARANTEED.

MASON TELEPHONE PAY STATION CO.,

LUDINCTON, MICH.

CHICAGO
TELEPHONE
SUPPLY CO.=CHICAGu, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

The Largest and OldeBt Manufacturers of Rhe*-
etatB Id the World.

Eureka Depolarizing

Solution for battery cells.

WKITE US ABOUT IT.

8PAHR & SWINGLE,
MILLERSBURC, OHIO.

Practical Running of Dynamos,
A little booklet on the care and the locating

and remedying of troubles In dynamos and
motors.

Price, lO Cents,
Catalogue of mechanical and electrical books

free.

ELECTRICIAN PUBLISHING COMPANY,
510 Marquette Bldg. t Chicago.

MONTHLY
SALARY

RAISED

$57.

When I enrolled in the Electri-
cal Engineering Course, I was
assistant in an electric light plant
at $30.00 per month. Since then
I have passed four civil service
examinations, and have had my
salary raised four times. I am
now holding a civil service posi-
tion at $87.00 per month, and
can truthfully say I owe my pres-
ent success to the Schools.

Robt. G. Elliott, Elec. Engr.,
Clinton Prison, Donnemora, m. T.

This letter is but one of hun-
dreds In our files. Ordinary in-
telligence and ambition are all

that Is required for the mastery
of a Course In your specialty. A
few months' study will qualify
vou for advancement. I. C. S.

TEXTBOOKS furnished free with
each course make it easy to

LEARN BY MAIL

Mechanical, Steam, Electrical, Civil and
Mining Engineering; Shop and Foundry

Practice; Mechanical Drawing; Architec-

ture; Plumbing; Sheet Metal Work; Tel-

ephony; Telegraphy; Chemistry; Orna-

mental Design; Lettering; Bookkeeping;
Stenography; Teaching; English Brunch-

es; Locomotive Running; Electrothera-

peutics; German; Spunlsh; French.

CIHCULAH FIIKS.

KrATE HUB.IKCT THAT INTKUKKTH

INTERNATIONAL
CORRESPONDENCE
SCHOOLS,

BOX 1002. Si I, mini. Pa.
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M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work*

Qlvel a higher percentage ol useful effect than any other water-whec
heretofore made. All sizes, right and left hand, are built from patterns per-

fected under systematic teats in the Ilolyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contem

plating the Improvement of powers, will find It to their interest to confe:

with us, as we are willing to guarantee results where others have failed, nc

matter what make of turbine has been In use. STATE REQUIKETIENT.'
AND SEND FOR CATALOOUp.

S. MORGAN SMITH CO., York, Pa.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

Bldg., Chicago. You will save TIME and

MONEY by doing so

INTERCOMMUNICATING PHONES.
FOR FACTORIES, STORES. WAREHOUSES, ETC.

%

GET THE BEST—THE SIMPLEX.
The SIMPLEX SYSTEM possesses all the good

features of the best telephones of this kind on the

market, but is cheaper in price . Communication may be
had between any two 'phones and any pair of 'phones
may hold converse AT THE SAME TIME without
interference.

NO CENTRAL EXCHANGE REQUIRED.

Neat in design, elegant in appearance. Occupy
wall space of only 4J2 by 12 inches. Capacities : from

5 to 30 stations.

Used by hundreds of leading firms. Write for list

of users and further particulars.

"Simplex Interior Telephone Co.,
The Pioneer Manufacturers ot Interior Telephones,

431 Main St., CINCINNATI, OHIO.

Hi

SEVEN UNITS OF

VICTOR TURBINES,
Similar to eoirravlng herewith—each unit con-tlitlng of three

pairs of 54- Inch wheels wltb our patent draw rod an
for operating the gates, and each unit arranged for direct con-

nection to electric generator, bare recently been Installed for

THE 8T. LAWRENCE POWER CO., Massena, N. Y.

OUR SEW CATALOGUE DESCRIBES THIS STYLE AND MANY OTMLRS. WEAUSO
MANUFACTURE

STEAM AND POWER PUMPING MACHINERY,

....INCLUDING....

Single Pumps, Duplex Pumps, Triple Expansion and Compound
Pumping Engines, Jet and Surface Condensers, Air

Compressors, Oil Mill Machinery and
Filter Presses.

IF INTERESTED, ADDRESS

The Stilwell-Bierce & Smith-Yaile Co.,

257 LEHMAN STREET, DAYTON, OHIO, U. S. A,

The ElectricalTransmission of Energy.
A Manual for the Design of Electrical Circuits; by Arthur Yaaghan Abbott, C. I ... Chief Eng. Chicago Telephone Co.

With 9 Folding Plates. 586 Pases. 289 111ostrations and 74 Tables. Size of pace. 6x9 in. Price 84.50.

IAD THE TABLE OF CONTENTS:
CHAPTER I.

Introduction.—Distribution in General—Distribution In Series-
Distribution in Parallel—Mixed Systems—Indirect Distribution.

CHAPTER II.

The Properties of Wire.—The Conducting Circuit—Wire Man-
ufacture—Hard Drawing—"Wire Gauges -The Circular Mil-
Copper Wire—Properties of Wire—Composite Wire- Galvanizing
and Tinning—Insulated Wire -Flexible Cable—Testing and In-
spection—Wire Specifications—Tension of Aerial Lines—The In-
fluence of the Variation of Temperature.

CHAPTER III.

The Construction of Aerial Circuits.—Part I. General Line
Work. Classification—Aerial Lines—Poles—Methods of Preser-
vation—Height of Poles—Cross Arms—Pins—Facing of Arms-
Stresses—Calculation for Pole Strength—Guying—Anchor Poles—
SettlDg Poles—Insulators—Value of Insulators—Oil Insulators—
Tying and Dead-Ending—Loops—Stringing Wires—Wire .Joints-
Strength of Joints—The Suspension of Aerial Cables—Humming
of Wires—Transposition of Telephone Lines—Power Circuits-
Polo Line specifications. Part II. Electric Railway Circuit*.
Electric Railway Circuits—Railway Return Circuit—Electrolytic
Action—Railway Poles—Wooden Poles—Iron Poles—Feed Wire
Insulators and Pole Tops—Trolley Insulators—Railway Line
Work—Strain Insulators—Anchors—Line Sections—Switches-
Line Crossings. Part III. Lightning Arrester*. Lightning
Guards and Strong Current Arresters—High Resistance Arres-
ter—Magnetic Blow-nut Arrester Mechanlc-il Magnet Arres-
ter—Air Expansion Arrester—Non-Arcing Metal Arrester—
Discriminating Arresters—Automatic Cut-outs—Cable and
Switchboard Protectors—Appendix of Insurance Regulations.

CHAPTER IV.

Construction of Underground Circuits.— Part I. Conduit*.
Classification—Valentine Conduit Wyckoff Conduit—PaperCon-
dult— Pipe Conduits—Dorset Conduit—Chenowlth Conduit—
Terra-cotta Conduits—Cromptnn System— 11 rooks S\stem- .John-
stone System—Kennedy System— St. James System—Inflexible
Systems—Callender Solid System Cologne Conduit Zurich Con-
duit—Manholes—Junction Boxes for Street Rallw.iv 1-Yeds -In-
troduction of Circuits—Pneumatic Roddlng—Gas- Electric Rail-
way Conduits—Buda-Pesth Conduit— Blackpool Conduit—Love
Conduit—Lenox Avenue Conduit— Metallic Conduits for Alternat-
ing Currents. Part II. Cattle* and Conduit Conductor*. Con-
duit Conductors—Armored Cables The Siemens fable—The
Edison System—The Ferranti Mains -Teh-graph Cables-Sub-
aqueous Cables—Power Circuits Taper Cables—Telephone
Cables—British Post omce Cables The Patterson Cable—Glover
Cables—Fowler Waring Cables— Felt en GulUeaume Cable-
Beaded rabies—Cable Joints—The Connection of Underground
and Aerial Systems—Cable Heads.

CHAPTER V.

Electrical Instruments. — Classification — Instruments for
Measurement of Resistance—Wheatstone Bridge—Slide Win-

Bent, expreasage prepaid, on
reoelpt of price, 94. SO.

Bridge—Ohm-Meter—Instruments for Measuring Quantity and
Pressure—D'Arsonval Galvanometer—Ballistic Galvanometer-
Galvanometer Constants— Reduction to Zero and Inferred Zero —
Shunts—Weston Instruments—Cardew Voltmeter—Electrostatic
Voltmeter—Siemens Dynamometer—Condensers—Wattmeters-
Keys—Magnet—Ground Indicators—Boyer Speed Recorder.

CHAPTER YL
flethods of Electrical "leasurement. Quantities to be Meas-

ured—Electrical Intensity—Electrical Quantity—Unit of Current—
The Watt — Capacity — Resistance— Ohm's Law— KirchhotT's
Laws—Measurement of Resistance by Deflection—Bv Wheatstone
Bridge—By Voltmeter—By Volt and Ammeter—Measurement of
Small Resistance—High Resistance—Insulation Resistance—By
Loss of Charge—Line Resistance—Ground Resistance—Special
Methods for Galvanometer Resistance -For Battery Resistance-
Potential Difference—By Condenser—Wheatstone's Method—
Lumsden's Method— Measurement of Current Strength— By
Ammeter—By Voltmeter—By Differential Galvanometer—By
Slide Wire—Measurement of Capacity—Thomson's Method—
Gott's Method—Divided Charge Method— Localization of Faults—
Blavler's Method—Overlap Method—Loop Test—Murray's and
Varley's Methods— Localization of Crosses—Measurement of In-
ductance—By Condenser and Bridge—With Alternating Current-
Mutual Inductance—Measurement on Alternating Currents-
Difference of Potential—Current—Power by Two voltmeters—
By Three Ammeters—Measurement on Polyphase Circuits -

Electrical Railway Testing—Capacity- of Aerial Lines—The In-
ductance of Aerial Lines—Mutual Inductance on Transmission
Lines.

CHAPTER VII.

Continuous Current Conductors. Pan! /. Conductor* and
Insulator*. Conductors—Resistance—Ohm's Law—Specific Re-
sistance—Effect of Temperature -Resistance of dielectrics—Line
Leakage— Distribution of Potential—The Effect ofLeakage
ductance—Distribution of Potential In Branch Circuits. P.irt II.

The Seating of Conductor*. Joule's Law— Location of Circuits—
Bare Wires Freely Suspended -Radiation and Convection Tin
eled Wire—Insulated wire Freely Suspended Rheostats and
Ihaters—Cost of Electric Heating—Fuse Wires -Heating of in-
sulated Cables— Heating of Conduit Cables—Heating of Suspended
Cables.

CHAPTER Vlll.

Conductors for Alternating Currents. General Considera-
tions — Classification -Skin Effect — Current Density— induct-
ance Magnetic Field Elect romotive Force ime toVarying Field
Equation of Energy— Harmonic Motion— Average Valui
Solution of the Energy- Equation—Effect of Mutual Inductance
General Energy Equation for Mutually Inductive Circuits Co-
efficients of inductance— Effect .if Capacity- solution ol the En-
ergy Equation for Circuits with Capacity—The Energy Equation
for circuits Containing Resistance—Inductance and Captclty
Graphical Methods vector Quantities—Composition and Reso
InNon ol E. of. P.—Simple Circuits with one Resistance and in-
ductance in Series—Reactance—Impedance Res
able Inductance Variable-Simple Circuits with SeveralReslsl

ances and Inductances in Series—Simple Circuits with One Re-
sistance and Capacity in Series—Simple Circuits with Several
Resistances. Inductances and Capacities in Series—Circuits with
Resistance, Inductance and Capacity in Parallel—Method of
Equivalent Resistance and Inductance—Circuits Containing Mu-
tual Inductance—Impedance Tables.

CHAPTER IX.
Series Distribution. Origin—Classification—Constant Current

Circuits with Generator and Motor at Fixed Distances— Location
of Station—Current Density in Main Circuit—Economic Condi-
tions — Design for Heating-Limit — Design for Mechanical
Strength—Minimum First Cost of Line—Minimum Firs:
Station—Minimum First Cost of Plant and Cost of Maintenance
and Operation—Design for Minimum First Costof riant—Design
for Best Service—Minimum Cost of Plant for Maximum Income-
Calculation of Loads—Regulation—Automatic Cut-outs.

CHAPTER X.
Parallel Distribution.—The Evolution of the Parallel System-

Methods of Distribution—The Loop System—The Spiral Loop-
Trie Tree System—ThOCloset Svstem—Conical Conductors—Anti-
Parallel Feeding—Distribution of Potential—Cylindrical Conduc-
tors. Parallel Feeding— Cylindrical Conductors. Antl-parallei
Feeding—Conical Conductors. Parallel Feeding—Conical Con-
ductors. Anti-parallel Feeding—Three-wire System—Mul-
tiple Series Svstem—Five-Wire System— Relative Area Cov-
ered by the Multiple Wire Systems— Feeder and Main System—
Location of Central Station—Location of the Feeders and Cen-
ters of Distribution-Distributing Mains—Calculation of Feed*
ers—Efficiency of Conductors—Methods of Regulation—The Com-
pensator Id Electrical Railway Work -Fall of Pressure and Nec-
essary Section for Feeders—Laws of Economy and Feeder De-
sign—General Design for a System In Multiple Arc—Mechanical

on Loads—Arc Lamps on constant Pobsnl
cults—Electric Hallway Wiring—Three-wire Railway systems.

CHAPTER XL
Miscellaneous Methods and Long Distance Transmission.—

Motor Transformers Compensators Motor rransformen Run-
ning and Feeding In Series—Highand I 0W Potential Distribution
from the Sami 31 rs—Sub-s rumoia-
tors—AccumulatorDistribution—Reg accumu-
lators transformers Economy in Conductors—Isolated Trans-
formers -Efficiency of Distribution by Isolated I

Transformers as Sub-sl os— s

tance Plants l ong-dlstance with Continuous Cur-
rents Line Construction for 1 -Rela-
tive Amount ot Conducting Materi il for Transmission Systems.

CHAPTER XII.

The Cost of Production and Distribution

.

»'ost ol Conduits-Telephone and Telegraph Lines—Railway
Lines—Cost ol rower Stations—Cost of Pi
Consumption per Watt-hour -Water Power -igtne—

of Electrical Energy, as Developed bv wind p
The ftctualCostol Electrical Energy—Commercial Considerations
of Transmission Prol

I

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BUILDING, CHICAGO.
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Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH SPEED

THE
CHICACO OFFICE:

1526 Monadnoek Building.

ENGINES. HICHEST EFFICIENCY,

BEST CONSTRUCTION.

:noine

ERIE, PENNSYLVANIA.

JEFFREY'lkCHAINS
FOR CATALOGUE,

THEJEFFREYMFG.CO
COLUMBUS,OHI0.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

CASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed tree to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

The

Pioneer

Limited.

Famous

Train

of the

World.

Chicago—St. Paul—Minneapolis
VIA

The St. Paul Road.
(Chicago, Milwaukee & St. Paul Ry.)

Equipment and Service

Unequaled.

Time tables, maps and information
furnished on application to

F, A. MILLER. General Passenger Agent,

Chicago, 111.

"TELEPHONE

TROUBLES

HOW TO FIND THEM,"
BjW.H.HYDEanlJ.A. McMANMAM.

HASKINS' TELEPHONE TROUBLES.

This little book Is strictly up-to-flate orj ai]

matt*: 1*4 pertaining to telephone troubles and
their remedies.

Sent Postpaid lor 25c.

Kew (seventh) edition just out, 70 pages.
Many diagrams showing connections. A com-

UK-book for telephone Inspectors.

epbone exchange manager! and employes
win find this book a gr->at help in locating tele-

•.roubles and remedlei toerefor,

ELECTRICIAN PUBLISHING CO.,

110 Mirqutos Bldg.. Chicago.

PALMER BROS.,
MIANUS, CONN.

Stationary and Marine Gasoline

Engines and Launches.

SEND FOR CATALOQ.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Wezten: Line, ar-

ri ves San Francisco 5- * 5 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals

in Dining Cars. Buffet Library Cars

with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted

excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

a'.\ Broadway, NwwYort
1 P 1

#% Waahln^oa 3C,
y,T Main St,, • • Buffalo

9>a CUrk St., • > Cui^xz'

• \t , - Cincinnati
-

I EH , l'hut,ufv
arj!(Suf»crI/jrSt., - CUrrcItua
ij Camp i-. Uaitlus, Detroit
a Klo;;St.,Ea«t 1TcTOOto,Ont.

GRAPHITE FOR RESISTANCE...
Hade In almost any form required and of 1 ohm or 1,000,000 ohms as
desired. We also make graphite boxes and crucibles resisting heats
of 4,000 degrees

JOSEPH DIXOtf CRUCIBLE CO., - JERSEY CITY, ST. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

a(mp c.H.ap RjwvT

LUXURIOUS PARLORAND DININGCARS BY DAY.
PALACE SLEEPING AND COMPARTMENTCAR5 BY NIGHT.
6 TRAINS DAILY BETWEEN
CHICAGO AND THE OHIO RIVER
WHM^DOEL FRANKJOEEDor-nM^.o, CHASHROCKWELL
mi*.* ciNi «>, CHICAPO . "wt""

When Traveling Northwest
See that youriicket reads via

WISCONSINCENTRALRAILWAY
For St.Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE. - - WIS.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

fSheet Steel Indian Canoes\
£ Non-sinkable and indestructible. 14 feet long, 39 inch beam. M

Twenty-Two Dollars, Net. m^SMMfl
VW. II. MULLINS. 352 Depot SI..SALEM.OIIIO^

STUDENTS—^-
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance.

Electrician Publishing Co.,

suite 510 Marquette aio W . - CHICAGO

ALL EMPLOYES
In the operating department of trio "Alton Road " «»b

required to pass mental and physical examlniu. —.8

calculated to secure absolute safety to passenger*) and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the BafeBt railways In the world Is

"THE ONLY WAT"

QUO. J. OEAJU/rON, am**r. pa i-henu rr.u aoidnt.

REG.TRADE MARKS THE PHOSPHOR BRONZE SMELTINrjCO.QMITID,

2200 WASHINGTON AVE.,PHILADELPHIA.

\ "ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,"WIRE,RODS.SHEETS,etc.

^Wui.%tmy" — DELTA METAL—
/^N^ , CASTINGS, STAMPINGS and F0RGINGS

ORIGINAL and SoleMakcRs in the U.S.
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CEDAR POLES
LIWDSLEY BROTHERS COMPANY

MCNOMINEE, MICH., PORTLAND, OREGON AND SPOKANE WASH.
WHOLESALE PRODUCERS

SO- FOOT TO 80 FOOT POLES OUR -SPECIALTY.

GET OUR PRICES ON THE FOLLOWING III MICHIGAN WHITE CEDAR.

SPECIAL SIZE TROLLEY TIES
25 30 AND 35 FOOT 6, 6!i AND 7 INCH POLES,

IT WILL PAY YOU. MALTBY LUMBER CO., BAY CITY, MICH.

CEDAR POLES, TIES,
POSTS, ETC.

Prompt Shipment. Any Quantity. Right Prices. Allow Us to Quote You.

THE PORTER-MOBSE CO.,
'PRODUCERS." Principal Offices, SAGINAW, MICH.

IPaWuWj^ <mAv~fj<>M<v §a^uvv«v &mwj S«C

CEDAR POLES PILING *ND STREET R> R - TIESa

Ozan Lumber Co.. St. Louis.

LINE BUILDERS' TOOLS
Our Tool Book tells about them.
It la of interest to all linemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

CHICAGO, ILL.

THE TENNESSEE LUMBElTCTT"
Is headquarters for red cedar and cbestnnt tele-
phone oolea. fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Main Office, Lewlsburg, Term., Branch Office,

Kellerton, la.. Oak Mills, Montlcello, Ark.

POLES.
WHITE CEDAR.

IDAHO CEDAR up to 80 ft.

BERTHOLD CROSS
& JENNINGS, ARMS.
ST. LOUIS.

Chemical Building.
LONC LEAP

PINE AND FIR.

Patents
t iiihhu years ui continual practice Detore

the U S. Patent Office gives me the ability

to render Inventors valuable service In pro-
curing their patents. 1 am an electrical and
mechanical expert, thoroughly conversant
with U. B. and foreign patent laws.

Patent Litigation. Opinions,

F. W. BARNACLO,
809-811 Equitable Buildlnn. BALTIMORE. MD

Washington Office, 602 F Street, N. W.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE. WIS.

Producers and Wholesalers of White Cedar Products.

POLES W. C. STERLING 1 SON,
rfONrOf . MICH. TIES.

ElertD Pole Ysrdi In Michigan
Whole* ai» ProdQ£«M f#r SO yen*.

MTAffMnMEX* 1-T",

COMBINATION OF

Stow Flexibje Shaft

MULTI-SPEED MOTOR.
Practically dust sod water proof. For Poriaw*

Drilling. Tapping. Reaming. Pre cry Grinding, etc
Write for Catalogue and Price*).

STOW MFG. C0. (
Binghamton, N. T.

Gen'l European Agents, Scllg, Sonneatbai A C*.,
6C Queen Victoria Street. London. England.

WAGNER So'torI
For Alternating Current
SEND FOR BULLETIN
SALE.S ORGANIZATION

BULLOCK ELEC. MFG. CO.. Cincinnati. 0.

WAGNER ELEC. MFG. CO.. SL Louis. Mo.

Have VOl' read tbe

NEW DYNAMO TENDERS'

HAND-BOOK

By F. B. BADT?

IF NOT, WHY NOT?
Dynamo tenders cannot get along with-

out it.

Sent prepaid on receipt of price, $1.00.

ANDERSON & 8ON8,
I 6 Macomb St.. Oelroll. Mich.

Digging Sett, Arm Braces, Guy Rodt,

Pole Step*. Etc., Elc.

Tool, anil Iron Work for

TELEPHONE AND RAILWAY CONSTRUCTION.

Mackinac Island
AND RETURN—7 days trip- $25
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
AND RETURN—4 days trip— $ I O
Meals and berth '.Deluded I Ji
Leave Chicago Tues.. Wed.. Frl. and Sat., It 8 p. m.

5,
MUSKEGON OR GRAND HAVEN $

ELECTRICIAN PUBLISHING CO.,

510 Marquette Building. - CHICAGO.

AND RETURN
Berth Included.

Leave Chicago 7:45
P. M. dally.

Finest
Service on
the Lakes.
For complete Infor-
mation address

R. C. DAMS, C. P. A., Foot Mlcblfai Are., Cklciro, 111-

OR C. R. I. & P. OR C..B. i Q. RYS.

A REfUNDER that the OREEN BOOK of Hardware Specialties is

yours for the asking. If you have none, send for one at once.

Ask your dealer for these

goods.

SMITH & HEMENWAY CO., WcTFor9e
296 Broadway, New York City.

Standard Electrical Dictionary.
BY PROF. T. O'CONOR SLOANE.

Author of •'Arithmetic of Electricity." "F!ectrlelty Simplified."
"Electric Toy Making. KtC

682 Pages, 393 Illustrations. Handsomely bound in cloth-, 8yo, S3.

An Entirely New Edition, Brought Up to Date
and Greatly Enlarged.

COMPLETE-CONCISE-CONVENIENT.
In publishing the "Standard Electrical Dictionary/1 the author

has adhered to what the work purports to be, exhausting the
BUbject Ol electrical terms, plvinp each title the clearnr>* ol el
plnnatlon necessary to make the understanding of It complete
without unnecessary elaboration. In this wot*, every electrical
word, term, or phrase will be found intelllgenttv defined.
A practical handbook of reference, -ontatning definitions of

about 5.000 distinct words, terms and phran -

The work Is absolutely Indispensable lo all in any way inter-

ested in electrical science, from the higher electrical expert t"

the everyday electrical workman. In fact.it should be In the
possession of all who desire to keep abreast with the progress of
this branch of science.

ELECTRICIAN PUBLISHING CO.. 610 Marquette Bldg . Chicago.

RED CEDAR PILING, POLES AND
POSTS, ft" lengths. J. P. MEREDITH
CEDAR VO.. Memphis, Tenn.

"Practical and to the Point"

IS ALL THAT NEED BE SAID OK

THE TELEPHONE HAND-BOOK
By Qbrbbbt Laws Weuu.

Pages, 133 Illustrations,

Cloth, Price $1.00.

The book for those Interested In telephony.

ELECTRICIAN PUBLISHING CO.,

BIO Marquette Bldg.,

CHICACO.

COOLIOOE FUEL md SUPPLY CO.
WHITE CF.DAK

sndPAl'lPIO IOIHT
OFFICE, 826 Guaranty Bldg., MINNEAPOLIS, HINN.

rrnARPmrs john h. fowler
L/LU/ll\ I l/LLU 1705-7 FlSHCf? BLOC. CHICAGO.

Cedar
TORREY

CEDAR CO.,
CLINTONVILLE. WIS.

Urga Stock Constantly an Hand.
Poles

Bound Volumes

Western Electrician

From Vol. 1 to Date.
APPRKS9

ELECTRICIAN PUBLISHING CO..

610 Marquette Building, CHICAGO
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Westinghouse
Engine Type Generators.

For Railway-

Lighting and

Power Purposes*

Mechanical simplicity and

electrical efficiency unequaled.

Over-compounded to

compensate for fall of

potential in the line.

Series and shunt coils

separately wound and

removable at will.

D. C. ENGINE TYPE GENERATOR.

Westinghouse Electric
& Mfg. Co., Pittsburg, Pa. All Principal Cities in U. S. and Canada.

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid,

$1 A VOLUME.

Electrician Publishing Co.,

5I0 Marquette Building, Chicago.
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FORT WAYNE ELECTRIC WORKS,
j

(INCORPORATED)

"Wood" Open, Semi-

Enclosed and Enclosed

Motors

FOR DIRECT CURRENT CIRCUITS.

^pk

5 H. P ENCLOSED MOTOR.

IN CAPACITIES

FROM

ONE HORSE-POWER

TO

TWENTY HORSE-POWER.

CAN BE

OPERATED EITHER IN A

HORIZONTAL, VERTICAL

OR INVERTED

POSITION.

6 H. P. SEMI-ENCLOSED MOTCR.

Main Office and Factory, - FORT WAYNE, IND.
tttt*tt-Q+4+&^4&<*®^®$^<Sr®4>&$Q®^4'$&pG>4><&<^&P<$><i^&&&&$>^

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

Tit

13 B. OROOKE
Professor of Electrical Engineering, Columbia University, New York.

Prepaid. - Practical and Up>-
Just the Book you want. 450 Pages, over ISO Illustrations. Read the

NTE

to-Dat.

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification

and Selection of Electric Lighting System; Chapter \ . ["he Location and General Arrangement of Electric Lighting Plants; Chapt< r VI, Fund-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Si. am Engine , Hist -eril

Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Constn pter

XL Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines foi ting, Selection. Ii

Management; Chapter XIII, Gas, Oil and Hot Air En: lapter XIV, Water Wheels and Win, linn r XV, Me
tions between Engines and Dynamos, Direct Coupling, Lulling and Shafting; Chapter XVI, roothed, Friction and I

XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Cli

boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXI 1 1, Electrical Measui ruments; ChapterXXI

\

Every Engineer and Electrician who desires to thoroughly Mutter the Art of Klretrie Lighting should hate a ropy of
this book. Sent promptly.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Build

CHICAGO.
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"S0G-PR09F"

BELLS

WILL INTEREST YOU.

Sell a( Slgbt. Are You

Posted?

Msde la all Sizes from 2

io. up to It la.

SPIES
ELECTRIC COMPANY,

SOLE MAKERS,

87-89 W.VanBuren St.,

CHICAGO. ILL.

ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

5IANUFACTUBERS OF

PORCELAIN OR CLAY SPECIALTIES,
knobs, Cleats, Circuit Breakers,

THE BOWERS MANUFACTURING CO.,
MOGADORE, OHIO.

VULCANIZED FIBRE.
Highest grades for electrical Insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington. Del.

The Franklin Model Gas Engine.
AHORSE POWER. 450 REVOLUTIONS.

We furnish complete sets of Castings, Materials and Blue
Prints for either horizontal or vertical types.

SEND FOR ENGINE CATALOGUE NO. 16.

PARSELL & WEED.
120-131 West Slat Street, New York Cltjr

f^PASLW'HARLl

N. CANAL ST. TTOaiwobkhs
C H I C A G D I LL U-SA- TJcElKK'

j|
STURTEYAflT Yi

FORGES
35 Styles and iSl^es

Perfect Ttforkmanshij)
Substantial Desiffns

Carefully Ailedmechanism

Blowers

Exhausters

Sleam Fans

Electric Tans

Engines

Electric Motors

Generating Sets

Exhaust Heads

Steam Traps

Heating

Ventilating m
Drying Apparatus

Mechanical Oratt

B.F.STURTEVANT C°. boston ,

.'[ W % OUK - PHI I. \I>F.!.PiriA CIMCAOO LONDON •

ELECTRO MAGNETS
FOR TELEPHONE WORK.

WOUND TO ANY REASONABLE SPECIFICATION IN

BARE OR COVERED WIRE.
WOUND BY MACHINERY.

I0TE: You do not know what we can do
until you write to ui

VARLEY DUPLEX MAGNET CO.
FiSHER BLDS., CHICAGO. PHILUPSDALF, R I,

1 Black Diamond File Works I
Est. 1803. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

OUR <-OOI>S ARE ON SALE IX KTERY LF.AIIUIG HAEDWABE
STORK IN THE UNITED STATES AND CANADA.

G. & H. BARNETT COMPANY
PHILADELPHIA. PA.

Insulated

Rubber
Wires and Cables.

John A. Roebliimgs Sons Co.

WORKS AT

TRENTON. N. J.

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 PINE
8T. LOUIS, MO.



STREET RAILWAY CONVENTION NUMBER.

Vol. IIIX. $3 Per Ainui. ( OotBfmnj, i CHICAGO, OCTOBER 5, 1901. 10 Ceits a Copy.

IMD1 FY INSULATED
llVltr L.HA. WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

'"- *Z*7n~
tHT

• Simplex Electrical Company,
onadnock Block, CHICAGO. 75-81 Cornhlll, BOSTO H, M AS8.

WCSTCRN SELLING AGENT,

H. R. HIXSON,
I 1 37 Monadnock Block, CHICAGO

>LpN/^
18S9—Paris Exposition,
Medal for Bobber Insulation.
1893-WorId's Fair,
Medal for Bobber Insolation.

TRADE MARK,

THE STANDARD FOB
IUI1IBEK INSULATION.
8ole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee

THE OKONITE CO., Ltd
WSSm &".,": ["•"»"•• 253 Broadway, New York.

Weather*
proof Wires.

Geo. T. Manson, Gen'l Sot
W. H. Hodglna. S.c,.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covared Wires and Cables,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEORAPH AND FIRE AL.ARH CABLES.

All Wires are tested at Factory. JOSIK8BOKO. ISO.

" PHONO =ELECTRIC "

TELEPHONE
WIRE.

STRONG, TOl(, II

AND RELIABLE.

BRIDGEPORT BRASS CO..

19 Murray St., Nc» York.

"Phono-Electric

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Hailte 510 Marquette, CHICAGO.

2,000 IN USE.

mo« from

Tbe Hoturt Ekx-M-iX* .Twj.Qki*.

Standard Underground Gable Go.
322 The Rookerv, WesllnRhousc Hldg.,

Chicago. UTS-
Mills Bldg., San Francisco.

56 Lib*- J5 BeiiBldg.
New York City. Pbllade);

TremotU Bldg., Bo-ton.

- ElectricCables, Conduits,Wiresand Accessories.
AIno High trnde Robber Covered Wire, and tabled.

This No. 175 is handy
for a desk 'phone or a
wall 'phone—just suits

your PARTICULAR sub-
scriber.

STANDARD OF THE WORLD.
ERICSSON TELEPHONE COz^bway NEW YORK

Full equipments for
exchanges and private
lines. Ask for Cata
logue and informa
tion.

^np»rw *

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

THE CENTURY GLASS CO.,

BELLAIRE, OHIO.
MANUFACTURERS OF

Open and Enclosed Outer and Inner

Arc Clobes and Shades for all types
of lamps. Crystal, Opal, Opalescent,
Alabaster.

The nnlv house In America making a specialty ot

electrical Qlaaawar..

The Bossert Electric Construction Go.
MANUFACTURERS OF-

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

UTIOA. NEW VOF3K-

jA/ESTQN Electrical Instrument Co.,

Wavcrly Park, ESSEX CO., N. J.

Weston Standard Portable Direct Heading

Voltmeters, Hilliioltmeters, Voltammeters,

Ammeters, Mllllammeters,

Ground Detectors and Circuit Testirs,

Ohmmeters, Portable Galvanometers.

Our Portable
The Standard I be world - mi-Port-
able Laboratory Standard, :'rt< stiU

Station VoltmHerj and Arametera are

unsurpassed
lowosl consumption 01 energy.

liEBi.is—European Weaion Klectrlcftl Instru-
ment 00 . K

London- Kllloti II MArtlnj
Lull.-

Weston Portable «alvanometer for WssTan* Ei.*oTKtciA« wben wrlt-

Hrldice Work.

Henry H. Humphrey,
Consulting
Electrical Engineer.

Central Lighting Stations,

Electric Power Transmission.

Suite 1305, Chemical Bldg.. St. Louis.

IPHOENIX GLASS CO.I
MANUFACTURERS OF

Jueen & Co.,
IOIO Chestnut St., Phila.

480 MONON BLDG.. CXICAIO.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Rat
FocusTubes, Induction Colls.

GAS AND ELECTRIC

GLOBES, SHADES, Etc. jj—
< 1

I BCNO FOS A COPY OF OUB NEW AND '
>

LATEST CATALOGUE.

Pittsburgh. HewYort Chicago.

;

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY CRAVITY DAM.
For Ave cent* to stamps, we will mail 'oiny addreai our book entitled, The Gravity Data.

K>7 MAIN ST. Write M. W. STARK, Sec'y and Treat., for particular*. ELKHART, IND*

N. 1. R.
National

India

Bnbber Co.'a

RUBBER COVERED
WIRES AND CABLES

OFFICE AND FACTORY: BRISTOL. R. «-

STERLINC EXTRA INSULATING VARNISH.
Sterling ExtPn l*lm k ' inlstlfclng Vasmlauh,

sterling l*ln»*k Air Drrlns Varnish.
Sterling BlaM -- < OI

THE STERLING VARNISH CO.,
Pllljburg. P«..U. S. A

THE STERLING VARNISH CO
25 Colmore Rom. Bi

JAMESJ.MURRAY&CO.,
Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

Wo nun 1

lobM en«l SbmdM Of ell Sbane«

tnr, Ron I anr-

A
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CROCKER-WHEELER COMPANY
Manufacturers and Electrical Engineers.

RAILWAY GENERATORS.
Branch Offices:

New York.

Philadelphia.

Washington.

Boston.

Pittsburg.

St. Louis.

Chicago.

Denver.

San Francisco.

Main Office and Works:

AMPERE, N. J.,

U. S. A.
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An INCANDESCENT LAMP represents a large Investment of capital, Ingenuity and skilled workmanship, it is sold at a price 10 low as to necessitate eternal 1 We buy and
vigilance In cutting costs to a mlnimim. A successful lamp manufacturer can not afford to experiment with poor materials. This explains ine popularity of RefineBAKER & CO.'S
408 N. J. R. R. Ave., NEWARK, N. J. I 20 LIBERTY ST., NEW YORK. INUM Platinum

Scrap also.

Crlmshaw. Raven White Core. Raven Black Core.

ALL OUR WIRES P» 68 inspection and carry lb. above TRADE-MARKS on our tags. We also manufacture Crlmshaw and Competition Tapes and Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlandt St.. New York.
BRANCHES:

| St"
CA?° :

c.
r 192 Dcsplaines St.

BOSTON:
7 Otis St.

SAN FRANCISCO.
jj Second St.

COPPER WIRES AND CABLES
BARE—INSULATED.

FOR TELEGRAPH, TELEPHONE, LIGHT AND POWER.

Weatherproof, Rubber Covered, Lead Encased.

GROWN RAIL BONDS.

AMERICAN STEEL & WIRE CO.
New York. Chicago. Denver. San Francisco.

P

V

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... 28

Akron Smoking Pipe Co —
American Battery Co —
American District Steam Co.. 2

Amer. Electric Fuse Co U
Amor. Klectrical Heater Co..—
Amer. El. Telephone Co 19

American Electrical Works.. .15

Amer. Refit. A Lighting Co.. 13

American School of Corresp —
Amer. Steel A Wire Company. 3

Amer. Toll Telephone Co.... 17

Anderson & Sons. W. H 25

Anderson Tool Co., The 13

Baker A Company 3

Ball Engine Company 21

Barnaclo, F. W 25

Barnes Company, Wallace.. ..14

Barnett Company, G. AH 28

Barrett & Co., M. L 5

Beardsley Gravity Dam A
Construction Co 1

Berthold AJennings 2a

Besly A Co., Charles H 28

Big Four R.R 25

Blssell Company, The F —
Bosaert El. Construction Co.. 1

Bowers Manufacturing Co ...—

Bridgeport Brass Co 1

Brunt Porcelain Works. G. F. 7

Bullock Electric Mfg. Co. ..21

Bunnell Telegr. A Elec, Co
Burnley Battery A Mfg. Co. .21

Central Electric Co 10

Central Telephone A El. Co. .—
century Glass Co 1

Century Telephone Const. Co. is

Chaillet, Adolphe A 15

Chicago A Alton Railroad.. ..24

C. AN. W. R. R 20

Chicago Edison Company 4

Chic. Fuse Wire A Mfg. Co...—
Chic. House Wrecking Co —
C, M. A St. P. R. R 23

Chicago Telephone Co 15

Chic. Telephone Supply Co. ..20

College City Electric Co 15

Colorado Lump Co.. The 13

Continuous Rail Joint Com-
pany of America 25

Coolldgc Fuel A Supply Co. .25

i 'ouch A Neeley Co —
Crocker-Wheeler Company, 2

Cutler-Hammer Mfg. Co 21

Cutter Elec. A Mfg. Company.—

Dearborn Drug A Chem. Co.. 13

Diamond Meter Company——
Dixon Crucible Co., Joseph. .24

Edison Decorative <s Minia-

ture Lamp Depaitment it

Edison Mfg. Company 10

Edwards A Company 21

Electrical Engineer liisiluite.il

Electric Appliance Company. 1

1

Elec. Motor A Equipment Co. 4

Electric Storage Battory Co..—
Electrician Pub. Company. . ,86

Ericsson TelophoneCompany I

Eureka Elfei trie Company.. .18

Farr A Farr 20

"For SaleMAdvertlsemenis .. 16

Ft. Wayne Elec. Works., Inc.27

Fowlor, John H 25

Franklin Eng. A Elec Co.. ..13

General Electric Company. .. 8

General Incandescent Arc
Light Company 13

General Incand. Lamp Co....—

Glass Wool Mfg. Co 14

Goodchild A Welsh —
Goodrich Steamship Line. ...21

Gordon Battery Company.. ..11

Gould Storage Battery Co....—
Gieat Western Smelting A
Refining Company 16

Gregory Electric Company... 16

Hartford Steam Boiler In-

spection A Insurance Co. .,23

Hazard Manufacturing Co. -28

Heath Electric Company — 13

Hobart Elec Mfg. Company.. 1

HolTrnan, C. W 16

Hokonib-LonbCo 25

Holmes Fibre-Graph. Co...... 13

Hotuer-Caboi Electric Co. ..20

Humphrey, Henry II l

Illinois Maintenance Co i.

Incandescent Electric LtRbt

Manipulator Company.. 28

Indiana Rub. A Ins. W. Co.... I

India Rubber A Gutta Percba

Insulating Company 4

Internat'l Corres. Schools ...20

Jeffrey Manufacturing Co. ...24

Johnston, Thomas J 15

Kartavert Manufacturing Co. 28

Kollogg Switchboard A Sup-

ply Company 16, 18

Keystone Elect. Inst. Co —
Klein A Son, Matblas 35

KokomoTel. A El. M. Co 21

Leather Preserv. M. Corp —
Leclanche Battery Company. 16

LeffelA Co., James 24

Llndsley Brothers Company.. 25

Lowell Model Co 25

Maltby Lumber Company... "5

Manhattan Gen'l Const. Co.—
Manross, F. N —
Mason Tel. Pay Station Co. -

Matthows a Bro., w. N 15

McLennan A Company, K.. . . 1

1

McRoj Clay. Works n
Meredith Cedar Co .

' P 25

"Metropolitan Tel. A El. Co >8

Mica Insulator Company —
Miscellaneous Advs 16

Missouri Electrical Mfg. Co.. 9

Modern Gas Engine Co Ji

Moloney Electric Company ..—

Monarch Fire Ap pi. Co 23

Monon Railroad 24

Moon Mfg. Co., The IS

Mailing, w. h 24

MunscllA Co., Eugene 14

Murray a as J 1

National Carbon Company... 4

National Conduit A Cable Co. it

National India Rubber Co.... i

Now York Ins. Wire Co 3

Northern Elec Mfg. Co 13

Ohio Electric Works 10

Okonlte Company, The....], ll

Ozan Lumber Company 26

Pacific Electric Company I

Paragon Fan A Motor Co

Parsell A Weed —
Perrizo A Sons ....25

Phillips, Eugene F 15

Phillips Insulated Wire Co.. .15

Phoenix Glass Company l

Phosphor-Bronze S. Co 33

Plgnolet. L. M II

Plttsburc E imp Co. 5

Pittsburg A L. S. Iron Co 25

Porter-Morse Company. 25

Queen A Company... 1

! iigine \\ ork> 22

Relsinger, Hugo .->

Reynolds Electric Co ~>

R. I. Teloph. A Erec Co 20

Rockwood Mfg. Company 1

Roebling'sSonsCo.. J. A... 28

Bag* E B. A Bro 10

St. Louis Elec. Supply Co... S8

Sargent A Lundy —
Sawyer-Man Elec Company..—
Schureman A Hayden 16

Shelby Electric Company.... -

Simplex Electrical Co., The.. I

Simplex Interior Telep. Co. —
Smith A Hemenway Oo
Smith Co.. S- Morgan 16

Spahr A Swingle

Spies Electric Company . ...88

Spragne Electric Company - Sfl

Standard Construction Oo. . 20

Standard Elec 1

Standard Tel. A Elec Co IP

Standard Underg. Cable I

Stanley Instrument Co &

Sterling A Son. W. C 35

Sterling Electric Company...—

Sterling Varnish Co.. The.... 1

Stllwell - Rierce A Smith-
Valle Company

Stow Mfg. Company..
Stromberg-Carlson Tel. Mfg.
Company

Sturtevani Company. 8

Telephone Co. of a.m< -

Tenn. Lumber Compan
Torrey Cedar Company
Triumph

I

Union Switchboard Co
- \

Valcntinc-Clari. |
-

Varley Duplex Magnc.
Vindei v <ny... s

A

Vulcanlicd Fiber Company . . 28

Wagner Electri.

Wagner. Herbert A 14

Walsh's Sons A Company .. If.

Warren El. M fg. Campanr ..,15

15

Western E3ectri0 Co 7

Western El. Supply Company.—
Wonting'

Manufacturing Company.. S6

Weston Electrical In*.

Whitehead Company, w. tv |6

Wllltan-.-

Willyoung. Kltner G .

.

.

Worcester Company., c H. 3

For cinssifird IxxcX^x: of AcivcrtisotiiotUs «o*^ Jr^ng;*^ G.
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ALWAYS

IN

STOCK.

MANUFACTURED BYMotors,
Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 1 39 Adams Street, CHICAGO.

.Go.

"AN OUNCE OF PREVENTION
IS WORTH APOUNDOFCURE"

TO PROPERLY PREPARE YOURSELF
for the coming lighting season yon
should nse

Columbia Carbons
For Enclosed Long-Burning Arc Lamps.

USED EXCLUSIVELY BY THE

Pan-American Exposition.

If not as represented can be returned at onr
expense. Send for descriptive matter.

NATIONAL CARBON GO
CLEVELAND, O.

H 9

BREWSTER UNIVERSAL

SIGN RECEPTACLES.
A SfSTEM OP UNITS
V'tam wliich may be quickly formed, wtretf and installed

anjtjatl^Stfcesteiwof
1111111111111

$ TJf©8O0GKt»¥ WK^JSteSPfcOOR < : . .: -

V ; RSUKO'l'SICSJOSSOSjaiKOTWOXt,
i jWSCStSATlONSOtf ANTSTTiK.

Clamps the SseeptJKSe* te perteetfy Sfii yet : t&Mlp's
«4}««»blefen^aiionof»)Sr4e^re44es!g»» '

v
;

r
s .\Stmp}«t Praet$»aH Inexpensive!

,
j|sS^e»9»We to T&wew «r S|«re!»>tt9 desiring so fc««^

'

"sSma^of y»tt««e»1»}?
--'

,
-

;

ELECTRICAL ADVERTISING. ^

For$a5e bj

ELECTRICAL
SUPPLY

v^OSALfBSatMt
v

.
CENTRAL
STATIONS or
ILLUMINATING
COMPANIES
GENERALLY.

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

13-18 Beaver Street, NEWARK, N. 4.

There is No Higher-Class India-Rubber Insulation

For Wires and Cables thanHABIRSHAW
IX

Authorized Manufacturers of ths

Ul WIRI

The India-Rubber and Cutta-Percha Insulating Co.,

J. W. GODFREY, Manager Sales,
ID Cortlandt Street, NEW YORK.

MAIN OFFICE, Clenwood Works,

YONKERS, IM. Y.
(1002B)
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30IM

The "Electra"

Carbons are the

recognized

standard

all the

world over.

IM

FOR ENCLOSED LONG-BURNING ARCL4MPS

i^ma^^Mli*
UNEQUAL L«) IN QUALIT,

ANO EFFICIE>CY

Y STEADY
-IANT LICHT.

HUGO REISINGER "broaoway NEW YORK.

30INIS

There are no

Carbons better

than the

"Electra" and

none

"just as good."

PENNSYLVANIA LAMPS
IN NDESCEN

UNIFORMITY
in

EMBODY ALL THE ESSENTIAL FEATURES
OF A THOROUGHL Y HIGH GRADE LAMP.

INITIAL VOLTAGE.

FULL CANDLE POWER
at Rated Voltage.

Wc Respectfully Solicit Business Under Guarantee to Furnish Lamps Exactly as Ordered.

The materials used in the construction of our lamps are the

best that can be bought, and the workmanship is as perfect as skilled

mechanics and the latest improved machinery can make it. You
can depend upon our goods operating satisfactorily, and we
make prompt shipments.

HIGHEST

EFFICIENCY AND
MAINTENANCE of INITIAL

CANDLE POWER.

Send us a Trial Order for a Barrel or Larger Quantity.

THE PITTSBURG ELECTRIC LAMP CO., BRADDOCK, PA.

AMPLACQUERSI*** ** M.L.BARRETT 8? CO. CHICAGO*—^J

Dead Black
and Transparent.
ask forSamples,Specify for Wharf Use

.

' We areManufacturers.

VINDEXTRANSFORMERS
Always Reli

FACTORY,

AURORA,
ILL.

VINDEX EL.
BROWN & McLAIN, Boston, Mass.
MISSOURI ELECTRICAL MFC. CO., St. Louis, Mo.

IC CO., Chicago, III.
VARNEY ELECTRICAL SUPPLY CO., Indianapolis, Ind.
MANHATTAN ELECTRICAL SUPPLY CO., Chicago.

NEW MODEL "Gt*r+*9

Small and light weight. Accuracy guaranteed for three years.

SEND FOR DESCRIPTION AND INVESTIGATE MERITS.

STANLEY INSTRUMENT COMPANY,
General Sales Office: 144 Broadway. New York. N.Y. Pacific Coast Agency : 31 New Montgomery St.. San Francisco. Cal.
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B 3
INTERIOR OF TRANSFORMER.

PEERLESS TRANSFORMERS
HERE ARE OUR CLAIMS

<?T>

Low Core Loss
Close Regulation

High Insulation
NO APPRECIABLE AGING. : COMPLETE STOCK ON HAND.

The Best to Operate and Best to Buy.

THE STANDARD ELECTRIC CO.,
113 W. THIRD STREET, CINCINNATI, OHIO.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Inc. Lamps.
Inc. El, Lt. Manipulator Co.
Webster, Geo.

Anchor- (Tel. & Tel.)
Matthews A Bro., VV. N,

iilDieitton.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Heath Electric Company.
'Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Are Limpi.
Anderson Tool Co., The.
central Electric Co.
Ft. Wavne Elec. Wks., Inc.

General Electric Co.

General Inc. Arc Lt. Co.

Gregory-Electric Co.

Mannattan Gen'l Const. Co.

Western Electric Co.
""^stern Elec. Supply Co.

Westinghouse El. A Mfg Co.

Automobiles.
Lowell Model Co.

Babbitt Metal and
8wider.
Gr. Western Sm. and RefgCo

Batteries aad Jars.
Bunnell Telegr. & Elec. Co.

Burnley Battery A Mfg. Co
Central Electric Co.

Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Co.

Western Elec. Supply Co-

Battery Solution.
Spahr k Swingle.

Bella, Bmmaera, Etc
Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
western Electric Co.
Western Elec. Supply Co.

Bait Dressing.
Leatber Preserver Mfg. Corp.

Beltiasr. m u _
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blowers.
StuneTint Co., B. F.

Bailers.
Chicago House Wrecking Co.

Whitehead Company, \V. W.
Boats.
Mullins. W. H.

•*ki sUeetrleal.
Electrician Publishing Co.

Bnihti-
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Sage A- Bro.. P. 15.

Western Electnc Company.

Oak lev (See Insulated Wires.)

Cable*, leetrlefSeelnsu-
latedWirei)Cap»«*. Shs«t
aad Bar.
American Elec. Works.
American Steel A Wire Co.

Central Electric Co.
General Electric Co.

HI 10 •: Electrical Mfg Co
oal Conduit* Cable Co.

»* York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co
Wei'.ern Elect. Bum
Western Electric Company.

Oarsens. Palate a»«
Plates.
CaotraJ f:>ctrlcCo.
Obicaco EdlJon Co.
t.iyr.rie Appliance Co.

\. Carbon Co.
Batslorer. Hugo
W astern K'.ect. Supply Co

Cast fca are.

Imltb Co.. I- Mori> n

Caalae.
Jsffrar affr rs>

BVtta DM A Mrs Co
WM-irn K.ectflc Company.

* oal and Ashe* Hand
linr. Tfarhlnery.
JeBray sHf Ce

Colle and Ma#rnete.
Varley Duplex Magnet Co.
Western Electric Company.

Coloring for Inc. l.nm ps.
Barrett ACo.. M. L.

(omponni
Dearborn Drug A Chem. Wks.
McLennan A Co.. K.

Condnlt and Conduits.
C-eiiirtu Electric UO.
Electric Appliance Co.
McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction & Repairs,
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Liffht Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wavne Elec. Wks., Inc.
General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.& Mfg.Co.

Copper Wires.
American Electrical Works.
American Steel «fe Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
American School of Corresp.
Electrical Engineer Inst.

Int. Correspond. Schools.

i rose- A rni Braces, Etc.
'Anderson * Sons, W. H.

Cross-Arms, Pine aad
Brackets.
Central'ElectricCo.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cut-Outs and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Weatlnghouse El. A Mfg. Co.

Cate.
Franklin Eng. A Electro Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Co.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Y\, Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Lowell Model Co.
Missouri Electrical Mfg. Co.
Northern Elec. Mfg. Co.
Ohio Electric Works.
i'arseh A Wee
Bcbureman A Harden.
Sprague Electric Co.
Sturtevant Co., B. V

Company.

Warren Elec. Mfg.Co.
Western Electric Co.

[ .7 CO.
EL A Mfg. Co.

Eieetrfr H ratios: appl.
Eleci Hei

Klectrle Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric E*iffiiw.
Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Engineers.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent & Lundy."
Wagner, Herbert A.

Electrical Instruments.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical Inst. Co.
Plgnolet, L. M.
Queen A Co.
Sage& Bro., F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Wlllyoung, Elmer G.

Eleetre-Platlnsr Mach'y-
Besly A Co., Chas. H.
Crocker- Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engtincs, Gas.
Modern Gas Engine Co.
Parsell A Weed.

Entrlnest Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Quincy Engine Works.
Sturtevant Co., B. F.
Whitehead Company, W. W.

BxVst Steam Apyarst's.
American District Steam Co.

fan Ontats.
Central Electric Co.
Crocker- Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Extinguishers.
Monarch Fire Appliance Co.

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co., B. F.

Fuses and Fuse Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
Electric Appliance Co.
Vomacka & Mazanek.
Western Eiect. Supply Co.
Western Electric Company.

Gears.
Bealy 4 Co., Chas. H.

General Bice. Supplies.
Blssell Company, The F.
Bunnell Telegr. A Elec. Co.
Central Electric Co,
Chicago Edison Co.
Electric Appliance Oo.
Genera] Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
st. Louis Elec, Supply Co,

'i Bloc trie Company,
Western Blesnric Co.
Western Elect. Supply Co.
Wriglcy, Thomas.

4-Iiihm Wool
Glass Wool M':

Glebes aad Bleetrleal

Graphite Specialties.
Besly & Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Fox*

v G]a<*« Co.
Murray A Co.. .Tame* J.
Pbtenlx Glass Co.
Western Elect. Supply Co.

Aiphribctlonl In.clonic of

Heatlntr and Ventilat-
ing Apparatus.
Sturtevant Cp., B. F.

Holders, Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. Alns. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell & Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Insulated Wires and
Cables—Magnet Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel & Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. & Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonlte Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Jonction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lacquers.
Barrett & Co., M. L.

Lamps, Incandeseent.
Central Electric Co.
Chicago Edflson Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchild & Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Pittsburg Electric Lump Co.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps, Inc., Adjasters.
Inc. El. Lt. Manipulator Co.
Webster, Geo.

Lamps, Incandescent —
Kcplacers A Cleaners.
Inc. E). Lt. Manipulator Co.

,

Llarhtnlna* Arresters.
American Elec. Fu«e Co,.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Westinghouse El. A Mfg. Co.

Linemen's Climbers.
Andenton A Sons, W. H.
Klein A Hon, Mathlas.
Smith A Hemenway Co.

afaarnet Wire*.
(Bee Insulated Wires,)

Adv*3rtl»«3nrn«3nt

Meters.
Diamond Meter Co.
Ft. Wayne Elec Wka,, Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining; Apparatus, Elec,
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg Co.
Westinghouse El. & Mfg.Co.

Motors— See Dynamos and
Motors.

Nippers and Flyers.
Klein & Son, Mathias.
Smith & Hemenway Co.

Faeklni.
Besly A Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly ACo., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Pletlnum Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Tics.
Berthold A Jennings.
Coolidge Fuel A Supply Co.
Fowler, John H.
Holcomb-Lobb Co.
Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrizo A Sons,
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son. W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Polish (Metal i.

Hoffman, G. W. "

Poruelaln.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.
Williams A Co., M. F.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.and ReflnlngCo.

Reflector**.
Amcr. Refit. & Lighting Co.

Re-Wlndlnnr—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Scbureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. A.
WeBtintrbouse El. A Mfg. Co.

Second-Hand Hsch'r.
Chicago House Wrecking Co.
Gregory Electric Co,
Illinois Maintenance Co.
Matthews A Bro., W. N.
Scbureman A Harden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Amor. Relit. A Lighting Co.
Pacific Electric Co,

Bolderflng Taste.
Burnley Hattery A MTg. Co.

Speaklasr Tabes.
Central Electric Co.
Edwards* Company.
Electric Appliance Co.
Western Electric Co.
Western Blue. Supply Co.

See Page

Speed Indicators.
uesly A Co., Chas.H.
Queen A Co.
Weston Electrictl Inst. Co.

Spring's.
American Steel A Wire Co
Barnes Co., The Wallace
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storaa-e Batteries.
imencan Battery Co.
Electric Storage Battery Cc
Gould Storage Battery Co.

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co
Okonlte Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telesrarn Supplies.
Bunnell Telegr. A Elec. Co.

Telephones, Telephone
Material and Svriteh-
boards.
American Elec. Fuse Co
American El. Telephone Co
American Toll Telephone Co
Bissell Company, The F.
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec, Co
Century Telephone Const. Co
Chicago Telephone Sup. Co
Couch A Seeley Co.
Ericsson Telephone Co.
Eureka Electnc Company
Farr A Farr.
Holtzer-Cabot Electric Co
Kellogg Swttchb. A Sup. CoKokomo Tel. & El. Mfg. Co
Mason Telep. Pay Station Co.M etropol itan Tel. a Elec. Co
Missouri Electrical Mfg. CoMoon Mfg. Co., The.
R. I. Telephone A Elec. Co
St, Louis Elec. Supply Co.
Simplex Interior Telep. Co
Standard Construction Co
Standard Tel. A El. Co
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
StrowgerAut.Tel. Exchange
Telephone Co. of Amer. The
Union Switchboard Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone Service.
Chicago Telephone Co.

Teels.
Anderson A Sons, W. H
Klein A Son, Mathlas.
Missouri Electrical Mfg. Co.
Smith & Hemenway Co.

Transformers.
Crocker-Wheeler Company
Ft. Wayne Elec. Works, Inc
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company.
VIndex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Tracks, Electric Oar.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stllwoll-Blerce Smith-Vaile.

Varnishes.
Sterling Varnish Co.

Vulcanised ribre.
Vulcanized Fibre Oo.

Wire, Bare.
American Steel A Wire Oo,
Besly A Co., Chas. H.
Central Electric Co.
Electric Appliance Co.
Okonlte Co., The
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground O. Ce
WoHtern Eleotric Co.
Western Electrical Sup. Oo.

X-Kay •tats.
', n r *n i a Oo.
Wlllyoiuig, Elmer Q.

3.
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THE ORIGINAL

REYNOLDS FLASHER
(COMMUTATINC DEVICE.

1

Gives the Life-like Talking Effect to Electric Signs, Electric Flags and Show-window Decoration!— in fact, to all displays where electric lights

form a part. It automatically turns incandescent lamps on and off.

SAVES FROM

40 TO 60

PER CENT

ON

ELECTRIC

LIGHT BILLS

WRITE

NOW FOR

PROOF

FROM

PAST

RESULTS

fHK^ OIVXvY ORIGTlVAIv RBYNOI^DS FLASHER
Is used and endorsed by the largest and most substantial concerns in the world. Every claim is susbtantiated by successful

results. Write TO-DAY for our interesting proposition to CENTRAL STATIONS. ELECTRIC SUPPLY HOUSES AND ELECTRICIANS.

REYNOLDS ELECTRIC CO.
INCORPORATED

221 FIFTH AVENUE, CHICAGO, ILL.

HIGH-GRADE

PORCELAIN TUBES
300 DIFFERENT LENGTHS AND SIZES

SHOW HIGHEST TESTS YET MADE ON TUBES.

BATTERY BUSHINGS IN ALL SIZES.

BR U N T

ASK YOUR DEALER FOR "BRUNT" TUBES,
INSULATORS AND CLEATS.

THEY COMPLY WITH THE UNDERWRITERS'
REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

Western Electric

motors.
Direct Connected. Belted. Geared. For all Purposes.

Western Electric Company.
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANY,
St. Paul. Minn.

CALIFORNIA ELECTRICAL WORKS.
San Francisco. CaJ.

STANDARD ELECTRIC COMPANY. MLUOIRNE 4 CLARK COMPANY,
Cincinnati. Ohio. Seattle, Wash.

ANTWERP. LONDON.
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GENERAL ELECTRIC

COMPANY'S
Type M Control

8

•5 WlreN & FU££

1 CONNECTION BOX

vmmtftmmmzt.

SW/TCHl FUSE

CONNECTIONBOP. CQuPLVtSOCMCT

iBmmmummm^mmf«mtmfm

RHEOSTATS

An effective, substantial and simple system for operating electric railway

motors. Cars may be run either singly or in trains of any size from

any one controller. The load is equally distributed among motors

because all contactors (or motor controllers) act in positive synchronism

simultaneously with the movement of the master controller handle.

EXCELS IN SAFETY AND DURABILITY.

- *dl

General Office :

SCHENECTADY,
N. Y.

GE-66

\

GE6S

JS' RAIL SHOE

\
/

O£C0*202»££#9^^
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LARGE STOCK OF:

SECOND-HAND
STREET CARS
AT SPECIAL PRICES. ALMOST ANY STANDARD MOTOR EQUIP-
MENT. WRITE FOR DESCRIPTION AND SAY WHAT YOU WANT.

NOTE ALSO
IN ADDITION TO OUR OTHER AGENCIES, WE ARE AGENTS FOR

THE STANDARD VARNISH WORKS (OF NEW YORK)

GUTTA-PERCHA INSULATING
VARNISHES

Insulating

Varnish.
Especially designed for use on all

general lines of Electrical work

and can be employed to advantage

on Armature Coils, Transformer

Coils, Magnet Coils, Paper, Cloth,

Fuller Board, etc.

A high insulator, very flexible

and effectually resists the action of

water or lubricating oils. Should

be baked at a temperature of 175

to 190 Fahr. from 6 to 8 hours.

When used for coating paper,

cloth, etc., this varnish should be

thinned with benzine.

Quick Drying
Insulating Varnish.

This varnish will air dry over
night. It is especially recom-
mended to Electric Railroads and
Manufacturers for use on Coil

and other work, where baking
facilities are not available.

It can also be used as a baking
varnish and will bake in 2 to 3
hours at a temperature of 150
Fahr. It possesses remarkable
elasticity, effectually withstands
the action of water or lubricating

oils, is a high insulator and is

well adapted for use on all classes

of electrical work where a quick
baking or air drying varnish can
be used.

If used for coating paper, cloth,

etc., it should be thinned con-
siderably with benzine.

Extra Elastic

Insulating Varnish.
Specially adapted for use on

Coil and other work, where the

HIGHEST DEGREE OF FLEXIBILITY

ATTAINABLE, IS REQUISITE.

This Varnish possesses high in-

sulating properties, effectually

resists the action of lubricating

oils and moisture and is a high

grade, durable Insulating Varnish.

Should be baked at a tempera-

ture of about 200° Fahr. from 10

to 12 hours.

When used for coating paper,

cloth, etc. this Varnish should be

thinned somewhat with benzine.

Black
Finishing Varnish.

A high grade black varnish,

designed for use by electrical

manufacturers, as a finishing

coat on Armatures and Fields.

Dries in half an hour, a good in-

sulator, effectively resists the

action of lubricating oils and

gives a bright, glossy finish to

work, which will not fade. On
account of its quick drying and

high insulating properties, it can

be used to advantage by Electric

Railways and Light Stations and by

electric repairers, for all classes

of quick repairs to dynamos and

motors.

MISSOURI ELECTRICAL MANUFACTURING CO.,
P. D. CABLE. President. F. B. LITTLE, Vice-President. R. W. MOORE, Secretary, W. F. LITTLE, Treasurer,

General Offices, 1216 Washington Avenue, ST. LOUIS, MO.
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PROMPT SHIPPERS
OF ALL

STREET RAILWAY SUPPLIES.

THE GEM " Straight Line Hanger.

" THE OEM " Single Curve Hanger.

" THE GEM " Double Curve Hanger.

" THE OEM " Bridge and Barn Hanger.

OUR STREET RAILWAY CATALOGUE ON APPLICATION

Wood's Improved Trailer Connector.

Columbia Street Railway Lamps.

WoodBreak Strain Insulators.

"Okonite" Wire.

264=266=268=270 Fifth Avenue, CHICAGO.

CO

CO

CO

WRITE FOR OUR NEW CATAlOCUE
35 STYLES DESK AND OFFICE L1CHTS. NEW IMPROVE-

MENTS; FINE FINISH; LOW PRICE. 25,000
LAMPS SOLD IN 1900.

PACIFIC ELECTRIC COMPANY,
I 25 Main 8t., LA CROSSE, WIS., U.S.A.

A

WE EXCEL AND UNDERSELL ALL
and are manufacturing and selling

all kinds of %
ELECTRICAL NOVELTIES AND SUPPLIES.

THE FOLLOWING ARE SOME OF OUR SPECIALTIES:

VOLTMETER.

FLASH L10MT.

HERE ARE OUR PRICES. REMEMBER
WE UNDERSELL ALL. HAND LANTERN.

Ammeters and Voltmeters, to SO $2.00
Pocket Flash Lights 1.60
Electric Hand Lanterns !..' 2.00
Electric Carriage Lights 5.00
Battery Fan Motors ; : 6.06

AGENTS WANTED. Send for catalogue-JUST OUT.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

EDISON PRIMARY BATTERIES.
rORMEBLV KNOWN AS I OISON 1 ALANDC

ron •.»-. ENGINE*.

BLOT MACHINES,

AUTOUOOIHt

HAILMOAD (IONALI.

cnotSINO SELLS,

«mall Moroni,

KTO.

constant ounniN

NO LOCAL ACTION.

WILL NOT FREEZE,

LIQUID TIOMT

cells ron

POMTASLE

WORK,

FULL DESCRIPTION IN BOOKLET NO. A.

EDISON MANUFACTURING COMPANY,
r»eTO»r, omnq
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It's a Daisy!

Railway

Feeder Wires

THE OKONITE CO.. Ltd.

253 Broadway, New York.

WILLARD L. CANDEE l„,„,
H. DURANT CHEEVER f

nlanagers '

GEO. T. MANSON, General Supt.
W. H. HODGIXS, Secretary

mmmmMmmm?mwmi?mwmm0
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GENERATORS m° MOTORS
' DIRECT CONNECTED AND BELTED VSttKil'SXVoY.ALL PURPOSES, EITHER

MECHANICALLY
AND

ELECTRICALLY
PERFECT.

WRITE FOR
BULLETINS.

HIGHEST
GRADE
AND

EFFICIENCY.

SEND FOR
CATALOGUE.

TWO 200 K. W. DIRECT CONNECTED GENERATORS.

THE TRIUMPH ELECTRIC CO.
Main Office and Works, CINCINNATI, OHIO.

CHICAGO: Monadnock BIdg.
DETROIT: 52 Woodward Ave.
ST. PAUL: Globe Bldg.

NEW YORK: 39 Cortlandl St.

PHILADELPHIA: Crozer Bldg.
BALTIMORE: 215 W. Calvert St.

-BRANCH OFFICES:
BOSTON: 1 43 Federal St.

PITTSBURG: 635 Wood St.

ROCHESTER: 32 N. Water St.

ST. LOUIS: 19 South 11th St.

DENVER: 1937 Curtis St.

NEW ORLEANS: 817 Union St.

CHICAGO to NEW YORK m BOSTON

VIA THE

Popular West
Shore Route

Through sleeping and dining car service via the

NICKEL PLATE or WABASH from Chicago.

Passengers via this favorite route arrive in New York

at Up-Town Station, 42d Street, the center of the

hotel and shopping district, or Down Town at

Franklin Street Station, in close proximity to all

Ocean Steamship Docks, Jersey City and Brooklyn.

For Ticket*, Sleeping Car Space and Further Information, call on or

Addromm

j. </. McCarthy, g. w. p. a.,

205 SOUTH CLARK STREET, CHICAGO, III.

Wor-tli Having;!

STEVENS'

MECHANICALCATECHISM
PRACTICAL KNOWLEDGE

FOR
Stationary and flarlne Engineers, Firemen, Electricians, riotormen. Ice

Machine Men and Mechanics In Qeneral.

New and Original. All Modern Machinery fully described and explained. Technical
Points made Clear by Word and Drawing, Qu«tions and Answers

for civil Service Examinations, etc.

SUBJECTS TREATED:
WATER, STEAM, COMBUSTION, SMOKE PREVENTION. BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT. SAFETY VALVES. IN-
JECTORS, PUMPS AND GOVERNORS. STEAM GAUGES. LUBRICATORS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COM-
POUND, RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR EN-
GINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS. JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METH-
ODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES,
TESTS, TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBERS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR. RHEOSTAT. TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM, MANAGE-
MENT AND GARB OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEAS-
UREMENTS, MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYS-
TEMS, CONTROLLEU, ELECTRIC LOCOMOTIVE, ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.

336 Pages. 240 Illustrations.

'RICE, ^I.OO. Sent anywhere prepaid on receipt of price.

Electrician Publishing Company,
510 Marquette Bldg., Chicago.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

THE COMPOUND MUST
TO SUIT IT.Your Boiler Water Must be AnalyzedK

You must deal with a Company who can sell you the concentrated solid extrac
reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

WM. H. EDGAR, fresident. TELEPHONE, HARRISON I 358 and 1373

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market

Write (or Prices.

Manufactured hy

THE HEATH ELECTRIC CO.,

DETROIT, MICH.

THE KNOW HOW
We have it and you get the

results.

JTHECOLORADO LAMP CO.
DENVER.

SEND FOR OUB 3TEW CHICAGO RHEOSTAT RI I.I.KTIX.
JUST OUT,

With complete line of Motor starting and Speed Regulating Rheostats.
Highest Quality. Lowest Prices.

GENERAL INCANDESCENT ARC LICHT CO.
Factory and General Offices: 672-678 FIRST AVENUE. NEW YORK.

TRADE Q MARK.

gTTTWandescent lamTs;

Comnlete Lamn.

LIGHT UP YOUR DARK CORNERS

L.-H. ENCLOSED

Arc Lamp
Notice How Meat and Compact It Is.

These Lamps arc the Simplest and Most Efficient
on the Market.

WRITE FOR CIRCULAR MAI
I

THE ANDERSON TOOL CO., Anderson, imp.

[fibre-graphiteI

COMMUTATORM
- BRUSH ill

,''st\_T-ujOT.\tta\nsi

There's No Friction
with the Fib re-Graphite Commutator Brush.
Being 90 per cent. p-.re graphite, V insures low-

resistance, no sparking under a varying load, and
longer wear. TLere is no jreasing re

The Fibre-Graphite is therefore the most eco-

nomic brush on the market. Send for price Hi:.

HOLMES FIBRE-GRAPHITE MFG. CO.
5155Wakefield St.. Germantcmn. PHILADELPHIA.

Northern

Motors

are of such compact and

symmetrical design that

they are easily operated

in any situation for any
kind of work. They can

be belted, geared or direct-

connected

machine.

to the driven

Our Engineering
Corps has made an exhaustive study of the various wood and
metal working machines in use by manufacturers for the pur-

pose of determining the best methods of electric drive, and we
have the results of years of patient investigation carefully com-
piled for the benefit of our customers. We have made some
of the largest installations for complete electric drive in

Norihera Spherical Motor, iudosed Type. America and challenge a comparison of economical results.

We build all sizes of Generators and Motors for either Alternating or Direct Current. Ask for Bulletin No. 340.

NORTHERN ELECTRICAL MFG. CO., madison, wis.
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THE PRICE COUNTS.
P. C. & W. Annunciators are the very best in

any place an annunciator may be placed. That's

the law—you know it. But do you know our prices

on them? It's to your interest—write us.

(EIGHTY-FIVE THOUSAND IN USE.)

Electric Appliance Company,
ELECTRICAL SUPPLIES, CHICAGO.

BUYS OUR NEW
ENCLOSED FUSE.

ROUGH HANDLING WILL
NOT BREAK IT.

E %A/IF3Ew PROTECTED.
ALL MICA INSULATION. SAMPLES FREE.

I
Fuse Blocks, Lightning Arresters, Connectors,

(Paper Insulators, FUSE WIRE and Specialties.

THREE BIO STORES.

AMERICAN ELECTRIC FUSE CO.

WE ALSO MAKE

New York. Chicago. San Francisco.

MICA
INDIA
AMBER
SOFT GREEN

For ELECTRICAL and MECHANICAL PURPOSES.
Quality the Jtest. Prices Loir. Correspondence Solicited.

EUGENE MUNSELL & COMPANY,
I 17 Lake Street, CHICACO. 218 Water Street, NEW YORK

HERBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS.
TIMES BLOG.. NEW YORK CITY.

418 LOCUST ST., ST. LOUIS.

aVOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,
etc.

RELIABLE. ACCURATE.
Send for Circular.

L. M.PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y-

GLASS WOOL
FOR STORAGE BATTERIES AND LABORATORY

WORK, FILTRATION PURPOSES, ETC.

S2 alb. Discount furnished on application.

207
CLASS WOOL
W. Madison St..

MFC. CO.,
CHICAGO.

SPARKING Reduces the working capacity of a
motor or dynamo, wears 'out the com-
mutator, wastes power andmay cause

afire* All this may be avoided if you use >..,..
The only article that will PREVENT
SPARKING. Will keep the Commu-
tator in eood condition and PRE-
VENT CUTTING.

Absolutely Will Not Gnm The Brushes.

60 Cents per Stick. $5.00 per Dozen.

SEND FOR FREE SAMPLE STICK.
For sale by all supply houses, or

K. McLENNAN ACQ .Sole Manufacturers, 909, IOO Washington St., Chicago.

It will put that high gloss on the
Commutator you have so long sought
after.

ELECTRICAL ENGINEER-
ING TAUCHT BY MAIL.

"Write for our free illustrated book.

"Can I Become an Electrical Engineer?'*

"We teach Electrical Englnee-lng, Elec-
tric Lighting, Electric Rallwa> j.Mech&n*
leal Engineering, Mechanical Drawing,
etc, at your home, by mall. Institute
Indorsed by Thoi. A. Edison.

Electrical Engineer Institute,

Dept. K, 240-242 W. 23d St., New York.

SPRINGS
ALL SMALL SPRINGS USED BY ELECTRICAL

TRADE.

THE WALLACE BARNES CO.,
Established 1857. BRISTOL, CONN.

COMPLETE ASSORTMENT HIGH GRADE SPRING STEEL ALWAYS ON
HAND. SUBMIT SAMPLES FOR PRICES.

ASK FOR CATALOC F.

SL WL

d flxJL

McHoyClav
Br

302 Broadway. N
lono^Moiindiiock Blk..

Works,
azil. Ind.

ew York

.

C'hirjigo,

THE NATIONAL OONDUIT & CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

THE GORDON PRIMARY CELL.

The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm

service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Lalght Street, New York.

A Stock of

EDISON niNIATURE LAHP5

Should be kept by every Central Station

for rental to their customers. They

popularize electric lighting and bring a

profitable income from a small investment.

Very desirable for Christmas Tree and

Holiday Decorations.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N. J.
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FRANK N. PHILLPIB, Pxriic

C. H. WAGCNSCIL, Tnu
EUGENE F. PHILLIPS. C. HOWL-NO PHILLIPS, Vicc-f

0. R. REMINGTON, J"., Sec.

AMERICAN ELECTRICAL WORKS,
rit<>\ ii>i;\< t: it. 1.

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yokk Storb, W. J. Watson, 26 Cortlandl St.
Chicago Stoke. F. E. Donohoo. 82 Laku St.

Mostheal Uhancu, fcuyene F. t'hlllliis' Electrical Works.

MAIN OFFICE* AND FACTORIES, PHIUIPSDALE, R. I.

Six Yilrt with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Cautoi. Patent Soliciting,

QiAILLET, ADOLPHE A.

Consulting Electrical Engineer.

Flans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

THE

DIAMOND

CORD

ADJUSTER.
Best and Cheapest

in the Market.

Send for Free Sample
and Prices.

GEO. WEBSTER,
CHRISTIANA, PA.

ARE ON THE

Telephone ,

LINE IN CHICAGO. ARE YOU?

275 "Uied" Outriggeri, u good ai new, complete with Eddy Self-Locking WindUa
and Bracket, shown in cut, on pole mid way between windUu and outrigger. By
using our Outrigger you can save Pole and Suspension Pulleys, strand for suipeciicn

and get a Windlass and Iron Bracket FREE. Our price is very little more than

twice the price of the new Windlass alone.

5 cents a day and
up.

CHICAGO TELEPHONE CO.,

203 Washington Street. - 96 State Street.

We also have a quantity of 13 x 12 x N \ 4 . ( LKAR ARC
I.I.OBKS. The price on new ones, 34.50 per dozen. On
* laed," with a few carbon specks on them, S3.50 per dozen.
Xo charge for packing f. o. b. cars. St. Lonis.

W. N. MATTHEWS & BROS.
320 N. 6th Street. ST. LOUIS.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

W* Aro Pre
FINE MAGNET

ANNUNCIATOR
JUMPER \A/I

ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products in stock.

IMPROVED

WARREN
ALTERNATOR
SANDUSKY

2,000 LIGHTS

NATIONAL CODE STANDARD

'0, L" Weatherproof Wire,

Slow-Burning Weatherproof

<& and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

AUTOMATIC

CLOCK

SWITCHES.
.-.ako ihcm to

turn off show wlodo
OSCd.

IS Amp.. 26 Lights. Standard. 220

V.. D. P.. S4 50: T. P. S5.50

2S Amp.. 60 Lights. Standard. 220

V.. 0. P., S5 00: I. P. .56.50

60«mp.. 100 Lights. Standard. 220

V..0. P.. 56 00: T. P . S8 00.

75 Amp.. 150 I ights. Standard, 220

V .D. P . S8 00:T. P.. $10.00.

Pcrlcctl) Rellab'e

Sent on 10 Dais' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.
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WANTED.
Foreman for Armature and Field Department

by a concern manufacturing direct-current dy-
namos a"d motors to 500 K. W.; must have had
successful experience as foreman and be thor-
oughly familiar with insulation materials and
methods of manufacturing modern machine
wound coils; executive ability in bringing work
through consistently and in handling men,
of primary importance. Position considered
desirable and applications in strictest confi-
dence invited from experienced and thoroughly
competent men. Address with particulars as to

past experience and salary desired, etc. "WEST-
ERN CONCERN.*' care of Western Electrician,

510 Marquette Bldg , Chicago.

WANTED.
- A station man in combined water power
and steam electric light and power plant,

operated on the three wire system. Must
be competent to maintain the plant at its

highest efficiency both as to steam plant

and electric light and power plant. Must
be strictly temperate and of good habits.

WILLIAMSON, WICKSTRUM & CO.,
Clay Center, Kan.

WANTED.
First-class mechanical draftsmen to take

positions in new Westinghouse Electric Works,
at Manchester, England. Name, references,
and state age, experience in detail and salary
wanted, ilen having had experience in both
Great Britain and America preferred. Address
BRITISH WHS TINGHOU^E ELECTRIC A
MFG. CO., Ltd., Pittsburg, Pa.

WANTED.
800 K.-W. of second - hand

direct current, 225-250 volt dyna-

mos, varying from 50 to 250 Kilo-

wattcapacity. Also one 100 K.-W.,

500 volts. Address with full par-

ticulars and prices.

W. S. MALLORY,
ORANCE N. J.

U. S. ESGIXEER OFFICE, 735 N. Capitol St

,

Washington, D. C . Sept. 16, 1901. Sealed pro-
posals will be received here until noon, Oct. 16,
1901, and then publicly ope< ed, for furnishing
and installing electric elevators for new building
for Government Printing Office. Information
furnished on application. JOHN STEPHEN
SEWELL. Capt, Engrs.

ARC LAMPS FOR SALE.
Just as taken from the line, in operating condition.

100 M, 12 double T-H lamps, @ 34.50 each.
100 M, 2 double T-H lamps, @ 55-00 each.
50 K, single T-H lamps @ 64.On each.
We al-o offer these lamps thoroughly over-

hauled and put in first-class guaranteed condi-
tion at 31.50 each extra: also some T-H dynamos.

AMERICAN ELECTRIC SUPPLY & MFG. CO.,
27 Thames St., New York City.

FOR SALE.
One 500 H. P. Heine Safety

Boiler, for 150 lbs. pressure, built

1898, located at Joliet, 111.

f.f.1
DAVENPORT, IOWA.

regory:
ELECTRIC co.

54-62SXUWON 3T. CHICAGO

FOR sale:.
ofttor.

M

Twol20-k.w. " " "
One 80-k. w. w&s'.lnghouM

w. •• ••

One CO-fc. w. •• " 60 cycle.
""-'. 7T, •• 60 "

*' 1:: 9..
Sen'- Monthly Bargain 5h«t.
-

apparatoa folly guaranteed.

$2,500.
Young man with technical education and

good business experience will Invest $2,500
for an active interest in good paying business,
manufacturing or otherwise. Give full par-
ticulars and location. Address "CHICAGO,"
care of Western Electrician, 510 Marquette
Building, Chicago.

Alternators, Westinghouse, 1,000 volts, 16.000
alternations. 2-65 k. w. alternators, $385
each. 1-30 k. w. at $286.

Generators, 1-100 k. w., 550 volts, slow speed
S675

Heater, Berryman, about 700 h. p., $250.
Engines, Boilers, Dynamos, some good bar-

gains. Also Arc Lamps and Arc Dynamos.
Everything in first-class practical condition.

American Electric Supply and Mfg. Co.,
27 THAMES STREET, NEW YORK CITY.

FOR SALE.
Lot 110-volt new fan motors at bargain prices.

Old material purchased. WALSH'S SONS &
CO., 280 Washington St., Newark, N. J.

FOR SALE.
One—100 Horse power direct current belted

type 500 volt Moderate Speed Motor.
One—40 Horse power direct current belted

type 500 volt Moderate Speed Motor.
Manufactured by the Westinghouse Electric

& Mfg. Co These machines werp used less than
ten months to operate a flouring Mill; are in first

class condition and ready for immediate de-
livery. For further particulars, address,

The Lee-Warren Milling Co., Salirta, Kansas

FOR SALE.
Second-hand insulated weather-proof

copper wire.

No. 6, 14 cents per pound; No. 8, 14^
cents per pound; No. 10,15 cents per pound.

C. MATHES' SONS CO.,
ST. LOUIS, MO.

FOR SALE.
Electric light plant in prosperous town

in Nebraska. Plant has recently been over-
hauled, lines re-built and is in good operat-
ing condition. Large increase in business is

possible with additional investment in ma-
chinery and extension of lines throughout
the city. Reason forselling lack of necessary
capital to enlarge plant. Will sell on partial

payment basis. Those meaning business
apply to "PLANT," care Western Elec-
trician, 510 Marquette Bldg., Chicago.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN,

140 S- Clinton St., Chicago.

NOTICE FOR PROPOSALS.
Sealed Proposals will be received at

the office of the Village Clerk of At-
kinson, 111., at 12 o'clock, M., of the
7th day of October, 1901, for furnishing
material and installing an electric-light

plant complete, in accordance with speci-
fications on file in the clerk's office.

All bids shall be addressed to Fred
Johnson, Village Clerk, and received
by him on or before the date named
above, and such bids will be opened in

presence of the President and Board of
Trustees of said Village at 8 o'clock

p. m. of said day.

Copies of the specifications may be
obtained by application to the village

clerk.

The conlract is to be fully completed
by January I, 1902.

Each bid must be accompanied by a
certified check for $300, payable to the
Village Treasurer, John F. Nowers, as
security that the bidder will execute
contract and give required bond, should
his bid be accepted.
The bidder to whom the contract

may be awarded shall, within five days
give an approved bond for $2,000, con-
ditioned upon the faithful performance
of the contract.

The Village Board reserves the right
' any or all proposals.

William H. Trekell, Prcst,

Fred Johnson, Clerk.

CORLISS EN6INES.

34x60 International Power Co.
28x60 Lano & Bodley .Corliss.
26x48 Fishkill Corliss.
26x48 Allis Corliss.
26x4S St. Louis Corliss.
24x42 St. Louis Corliss.
22x48 Bates Corliss.
22x42 Hamilton Corliss.
20x48 Fraser & Chalmers Corliss.
20x48 Harris Corliss.
20x48 Whcelock Corliss.
18x42 St. Louis Corliss.
18x42 Brown Corliss.
18x42 Geo. H. Corliss.
18x36 Sioux Citj Corliss.
16x42 Harris Corliss.
14x42 Allis Corliss.
14x36 Vilter Corliss.
14x24 Cooper Corliss.

CORLISS ENGINES Co»tinued,
13x36 Brown Corliss.
12x36 Harris Corliss.
12x30 Hamilton Corliss.

AUTOMATIC ENGINES.
13 and 20*4x15 Armington & Sims Cross

Compound.
16x32 Buckeye.
15x14 Ideal.
8x 9 Armington & Sims.

BOILERS.

Four 250 H. P. Babeock & Wilcox. 125
lbs.

One 500 H. I'. Heine, 150 lbs.
One 72x18 Tubular, 100 lbs.
Eleven 60x16 Tubulars, 100 lbs.

W. W.Whitehead Company,
DAVENPORT, IOWA.

ETERIORATE. ESTABLISHE
KEEPS ITS LUSTER. HOLDS OLD TRADE AND
HED IE YEARS. SOLD BY AGENTS AND DEALER MEffi^m

U.S. METAL POLISH
POLISHES ALL METALS.

Samples sent
Geo.W. Hoffman

QhSt. IHD1AHAPDLIS:IHD.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Plume.

Parties having power plants which are unsatisfactory, and those contem.
plating the improvement of powers, will find it to their interest to confe:
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIREHEMTS
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

Sealed Proposals

Will be received by the Mayor and
Council of the City of Weatherford,
Oklahoma, until 10 o'clock, a. m., Oc-
tober 9th, for the machinery, apparatus,
materials and supplies of every kind
for Waterworks and Electric Light plant

to be f. o. b. cars at factory and f. o. b.

cars at Weatherford, Oklahoma, or de-

livered on the ground, and for any and
all parts of the work.

_
All according to

maps, plans and specifications therefor

now on file at the office of the City

Clerk in said city, and at the office of the

engineer, George Cadogan Morgan, 808
Royal Insurance Block, Chicago, where
quantities can be obtained. All propo-
sals must conform to the requirements

of said maps, plans and specifications,

and must be sealed and addressed to the

Hon. Frank Nichols, Mayor, and the

City Council, in charge of John W.
Flournoy, City Clerk, Weatherford, Ok-
lahoma, and marked proposal for pump-
ing machinery, or such other title as

refers to the part bid upon, and must be

delivered to the Clerk at his office on or

before the time stated above. A certi-

fied check to the amount of io per cent,

of the proposal offered, payable to John
Maney, City Treasurer, must accompany
each and every proposal, which check

will he considered as liquidated dam-
ages to be forfeited to said city, if the

requirements in the way of conlract. and
bond arc not complied with on or before

five days nficr awards have been made.
The Mayor and Council reserve the

right to accept or to reject any and all

proposals.

FRANK NICHOLS, Mayor.

JOHN W. FLOURNOY, City Clerk.

FOR SALE CHEAP.
One 50 light, 2 000 candle power Standard
arcdyDamowitbextranewarmature. One 25
K. W. 500 volt General Electric multipolar
generator and one 25 K. W. 500 volt Gen-
eral E'ectric multipolar motor. Address
A. M. BARRON, 1 64 Dearborn St., Chicago, III.

The Standard Open Circuit Batteries

of the Woi'Id.

fl CNI> F >It CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.
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WIRE US FOR PRICES.
CAN SHIP AT ONCE, ANY OF THE FOLLOWING:

DIRECT-CONNECTED UNITS.

1 76 K. W. American Bull, 125-voR generator, direct-
connected io American Ball engine.

10 to 140 VOLT GENERATORS.
2 100 K.
2 100 K.
2 60 K.
2 60 K.
1 60 K.
2 60 K.
1 60 K.
2 45 K.
1 40 K.
1 35 K.
1 30 K.
1 27 K.
2 25 K.

2 25 K.
25 K.

: K.
20 K.
14 K.
7 K.
15 K.

W. Triumph.
W. Edison bl-polar.

TV. Thonipson-Ryan.
W. Jenney.

W. Thompson-tloUBton.
W. Triumph'.

W. Western Electric.

W. Edison.

W. Detroit.

W. Thompson-Houston.
W. Western Electric.

W. Thompson-Houston.
W. Western Electric.

W. Jenney.
W. Detroit.

W. Mayo.
W. Mather.
W. Sperry.

W. Kockford Mayo.
W. Brush.

DIRECT-CURRENT MOTORS.
1 716 H. P Mayo. UO-volt.
1 15 11. P. Eicelelor, 110-volt.
1 2 II. P. Simpson, 220-volt.
1 714 II. I'. General Electric, 220-volt.

1 20 H. P. Eddy, 220-volt.
1 2 H. P. C. & C, 500-volt.
1 4 II. P. Edison, 500-volt.

1 10 H. P. Thompson-Houston. 600-volt.

1 10 U. I'. Chicago, 600-volt.

CORLISS ENGINES.
1 1000 H. P. 26x48 Double Flshkill Corliss.
1 7"<i II. r. 23x0) Double Flshklll Corliss.
1 500 H. P. 2CxiS B. P. Allls Corliss.
1 325 II. P. L-IJX-IS Harris I'orlli-s.

1 225 II. P. lSx-12 E. P. Allls Corliss.

1 r, II.

1 10 II.

TUnOTTLJNG
. i,\0 WflctaJj vertical.

' -unroll, horizontal.

BOILERS.

WATEU TUBE
il P. Campbell Zell.

1 300 H. P. Standard.
1 250 11. P. Worthlngton.

1 54-lncb bv 18 feet firebox boiler.
1 50 H. P. Devlne.
1 10 IT. P. Vertical.

125 II. P. 14.X3G Vllter Corliss.
PUMPS.

STORAGE BATTERY.

1 400 Amp. hoar Chloride Accumulator.

ENGINES.

I Dean 7%x4^.\10 duplex.
1 Worthlngton, 7%x5x6 duplex.
1 Wortlilngton, 10x15x15 duplex.
1 Knowles. 5x3x5 single.
1 Morris Machine Works Centrifugal.
1 Deep well. 6x3^x24.
1 Belted pomp.

ALTERNATING GENERATORS.
1 300 K. W. Stanley two-phase, 1100 or 2200 volts.
1 200 K. W. Ft. Wayne Wood. U00 volts.
1 120 K. W. Slattery, 1100 volts.
4 100 K. W. Westlnghouse, U00 volts.
1 60 K. W. Geoernl Electric, 1100 volts.
1 60 K. W. National Electric, 2000 volts.
1 37% K. W. Slattery, U00 volts.

COMPOUND HIGH SPEED
1 300 H. P. 15x23x15 Armlngton-Sims cross-compound.
1 300 H. P. 14x23x16 New York safety tandem cooip.
1 250 H. P. Williams vertical lyne 2 P.
2 160 H. P. 13x19x15 Mcintosh & Seymour tandem

compound.

SIMPLE HIGH SPEED AUTOMATIC
1 150 H. P. 16x15 Phoenix.
1 100 H. P. 14x16 New York Safety.
1 1C0 H. P. 13x12 Ideal.
I 100 H. P. 13x12 Phoenix.
1 100 H. P. 10x15 Weston.
1 80 H. P. 12x16 Weston.
1 75 H. P. 12xlS Taylor.
1 55 H. P. 10x10 Ideal.

WRITE FOR PRICE LIST No. 38.

HEATERS.
1 2000 II. P. Wanen & Webster.
1 600 H. P. Excelsior.
1 50 H. P. Vertical.

CONDENSERS
1 12-inch Baragwanatn.
1 14-Inch Baragwanatn.

TRANSFORMERS
3 75 K. W. Westinghouse 25-cycle.
1 1000 Watt Westinghouse. No. 4, 1000-volt.

1 Steel smokestack, 146 ft. high, 8 ft. 10 In. diameter.

ILLINOIS MAINTENANCE COMPANY,
E. H. CHENEY, Manager. 204 Dearborn Street, CHICACO.

ELECTRICITY FOR ENGINEERS
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.-CHAPTERI: Electricity; Positive and Negative; Conductors,
Hon-Conductors and Insulators; Eleetro-Motlvo Force; Volts; Resistance; Ohms; Current; Am-
gores.—CHAPTER II: Ovnamos; Magnets; Field Colls; Electro Magnets; Permanent Magnets.—
HAPTER III: Armatures, Construction of, Different Kinds of; Commutators, How Made and Con-

nected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current- How Produced;
Induction: Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc Svstem.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated In Series; Automatic Cut-Out; In Multiple An- or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire Svstem.-CHAPTER VI: The Are Light; How Formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Globes; Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Art ion of Current; Clutch
Lamps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—CHAPTER VII: Commutators
and Brushes; The Brush Commutators; Brushes; Different Ktvles of Brushes: Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Colls.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush Svstem of Automatic Current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and tonni vtions of No. s Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dvnamo.-CHAPTER XI: The Edison Svstem; Automatic Regulator;
Clrcuitsof Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—CIl A ITER XII: Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.-OHAI'TElt XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Dlagrarii of circuits In Vrmature and Field: Regu-
lator; Circuits In Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast. CHAPTEKXV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush: Resistance Colls and Regulator. CHAPTERXVI;
Ampere Meters; Tangential Seal •; Solenoid Meters.—CHAPTER XVII: Voltmeters: Pressure
and Potential Indicators. -CHARIER XVII I: Testing; Galvanometers; Astatic Needle; DlllVr-
antlal Apparatus,—CHAPTER KIX: "Wheatstone Bridge or Electrical Balance; Diagram of Cir-
cuits and Mi-Minds of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
rhoMagneioasa Testing Instrument; Armature; Field; Bell; Diagram of Circuits.—CHAPTER
XXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Mil-
chlnes.-CHAPTERXXII: Switches and Switchboards; Loop Switch; Plug and Socket; change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
Samoas in Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors; of Series Motors; Counter E. N. F.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.-CHAPTERI: Alternate Current Dynamos: Principles of th«
Field; Field Current Armature; Winding; Connections; Lamination; Different Types or Alterna-
tors; Regulation; Leading Systems; The Brush Generators: Magnets; Armature: Principles
ductlon.—CHAPTER II: D'vnamos, Continued; The Mordev Alternator: Stationary Armatures
Field Magnets; Ferrantl Armature; Field Magnets; Winding": Collectors.—CHAPTER III: Dyna-
inos Concluded; Siemens Dvnamo; Best Magnetic Circuits; Stanley Constant Current Dvnamo-
The Armature; Self Induction: Regulation.—CHAPTER IV; Induction 1 Trans
formers; Economy of Distribution; An Electrical IL P.; Losses in Conductor; Induct;. >n » oils: Bf
feet of Induction; Transformers.—CHAPTER \ : Transform ?rs Continued: Induction Con-
verters: Transforming Up and Down: Design of Transformers; The stati.- Charge; Protection
Against; Grounding the Secondary; Other Devices; The Foil Protector; Dlftereut Types of Trans
formers.—CHAPTER VI: Transformers. Concluded: Fuses; Regulation: Windlngof Trans:
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallels - --s Arc
Light Svstem; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit: Placlni
of Transformers; Fuses; Diagram of Series Are Light Circuit—CHAPTER V11T: Lines of Force;
Hysteresis; Magnetic Penetration: The Circuit of Lines of lone; Experiments with W
Rapidity of Reversals and Hysteresis.—CHAPTER IX: Arc Uimps; In Scries: The Westinchous*
Arc Lamp; Diagram of circuits In Lamp: Action of the Mechanism; Flcl Carhons.--CHAPTER X
Arc Lamps, in Multiple: Slattery Differential Lamp; Mechanism of Lamp; its Operation.—CHAP
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents; Ammeters; Yoltmel Screral
Forms of Instruments—CHAPTER XII: Measuring Instruments, Continued: Hot Win* Instru
meuts; TheCardew Voltmeter: Details of the instrument: Low Potential Voltmeter.—CHAPTER
XIII: Voltmeters; Double Coll Voltmeter; Two Types.—CHAPTER XIV: spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments: Diagram Ol I

t'lonof Instrument—CHAPTER XVI: Recording Meters: star,: nstruction and Prtn
eiptes of Operation; Diagrams of Parts; SlatteryTnduction Meter; D ad Prtn
elides of operation; Watt Meter; Thomson Meter. CHAPTER XVII: Generators In 1

Difficulties in operating: Alternate Current Generators in Parallel; Arrangements of Circuits ana
Machines for Operating in Parallel; Diagram of Common Arrangem nt of Machines and Clrcults.-
CHAPTERXVlll: ohm's I-iw; Strength of Current: Formulas and Examples: Power and Heal
log Effects of Currents.—CHAPTER XlX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO.



i8 WESTERN ELECTRICIAN October 5, 1901

THE

355 KELLOGG TELEPHONES
ARE

PERFECTION

LONG DISTANCE AND EXCHANGE

TELEPHONES
OUR PRICES

ARE RIGHT.
UP-TO-DATE IN EVERY PARTICULAR.
SUBSTANTIAL in CONSTRUCTION.THEY areMADE ofTHE FINEST
MATERIAL. THERE IS NO COST TO FIGURE for MAINTENANCE.

GOOD EQUIPMENT MEANS GOOD SERVICE,
GROWING PATRONAGE AND BIG PROFITS,

TOLL LINE AND EXCHANGE SWITCHBOARDS MANUFACTURED
BY THIS COMPANY ARE THE MOST EFFICIENT MADE.

WRITE FOR BULLETINS ON TELEPHONE AND SWITCHBOARDS.

YOU ARE CORDIALLY INVITED TO VISIT OUR EXHIBIT, SEC-

TION R, ELECTRICAL BLDG., PAN-AMERICAN EXPOSITION.

OUR APPARATUS
IS GUARANTEED.

KELLOGG SWITCHBOARD & SUPPLY CO.,

SERIES WALL TELEPHONE 229 SOUTH GREEN STREET, j» CHICAGO.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with
Pennies or Washers on a string.

Have you investigated Measured Service?

All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St., CLEVELAND, 0.

SIMPLEX TOLL COLLECTOR.
OPERATOR CAN RETURN COIN.

SAFE. SIMPLE. DURABLE.

How about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SICNALINC 'PHONE ?

DROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone ^Electric Co.,
76 Fifth Avenue, CHICACO.

CAN YOU AFFORD 10 purchase telephones
EQUIPPED WITH ANY OTHER RE-

CEIVERS AND TRANSMITTERS BUT THE EUREKA?

INDEPENDENT

T̂ELEPHONE

EUREKA PRINCIPLES ARE
NOW BEING COPIED BY

FOLLOWERS.

IMITATION IS THE SIN-

CERES! FORM OF FLAT-

TERY.

DON'T
BUY SHODDY
IMITATIONS.

CENTRAL ENERGY SYSTEMS.
You can't afford to buy without writing us.

Send for Catalogue.

EUREKA ELECTRIC CO,, 143-147 So, Clinton St., CHICAGO.

CABLE HEADS AND PROTECTORS. C. E. SYSTEM.

GABLE TERMINALS.

CHEAPEST AND DEST ON THE MARKET.

NEAT, SUBSTANTIAL,
COMPACT, MOISTURE PROOF,
CONVENIENT, WILL NOT ARC.

HARD RUBBER INSULATION.
ALL CONTACTS SOLDERED.

WRITE FOR PRICES.

Century Telephone Construction Co.,

CLEVELAND, OHIO.
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Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

THI

Union Switchboard Go.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Una of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES is CompltU.

AMERICAN ELECTRIC TELEPHONE CO.,
CHICAGO, U. S. A.

No. 35.

CENTRAL ENERCY -

Telephone. 36-50 W. Jackson Boulevard,

STANDARD

Telephone^ Electric

Company,

MADISON, WIS.
Manufacturers and Importer*

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOGUE.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

69

CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-CARLSON
TEL MFG. CO.

70-82 W. Jackson Boul.,

CHICACO, U. S. A.

YOU WILL REST ASSURED
That Your Terminals are Safe

When Protected With a

Moon Fuse Terminal Head
Never Known to Fail or Lose a Wire.

THIS ILLUSTRATION SHOWS THE OUTER CASING CLOSED

Simplifies testing and transposing of lines;

it occupies but a small space; the only

cost of maintenance is fuse wire

Write Now For Descriptive Matter.

THE MOON MFG. CO.
45-47-49 S. Canal St., CHICA60.

oe: up to date:
And Install In your lotin or city tn

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
R O o U. «-» ry . C h i c .-« SO •
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OURS ARE RIGHT

HONESTLY, NOW,

Does It Pay
To Experiment with Untried and
Doubtful Generators and Magnetos

ATANY price.

THINK IT OVER!
HOLTZER-CABOT ELECTRIC CO.,

AND YOU KNOW IT! 397 DEARBORN ST., CHICAGO. Factory: BROOK LINE. MASS

Wright Cable Hanger,
SEND FOR SAMPLES AND PRICES.

B.I. TELEPHONE & ELECTRIC CO.,

PROVIDENCE, R. I.

Mention this paper.

Eureka Depolarizing

Solution for battery cells.

WHITE US ABOUT IT.

8PAHR & SWINGLE,
MILLERSBURC, OHIO.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & fhrOi-V/eMerr. Line, ar-

rives Saa Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals
-g Cars. Buffet Library Cars

«ith barber. The best of everything.

The Pacific B/.pre;3 leaves 10.30 p. m.

daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted

9ns every Wednesday from New
Send 4 cents postage for

-nia Illustrated" to Chicago &
Nor.h-V.'estern Railway,

-

yslMafn -. • : .--MArrte. Detr'Al
. . , :.• • G:--J*'-:« KiajSt .£_M..7'*»v«v,.Osl.

TELEPHONES FOR EVERY ONE
GUARANTEED
Or Money Refunded.

BATTERY CALL I

TELEPHONES
Good for 600 feet,

GENERATOR CALL
TELEPHONES

(Jood for 3 Miles.

RELIABLE AND CHEAP.

FflRR & FARR, 10 W. Jackson Blvd.
Department A. CHICAGO.

HIGH-GRADE

SERIES 'PHONE.

One of the strongest Series 'Phones on
the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut. 4 bar, fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induct'on
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

BEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

On receipt of.

10 CENTS
We will send you a

CHICAGO
TELEPHONE
S1PPLT 60.=CHICAG0, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

should know more about
our direct reading

OHMMETER

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Bldg.. CHICAGO

TESTING
OF INSULATED WIRES AND CADLES.

By Herdkht Lawh Webb

A New Book-Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, 91.00.

SEND IN YOUR ORDEB NOW.

ELECTRICIAN PUBLISHING COMPANY,

Suite 510 Marauette Building, CHICAGO.

Write us.

F. B. SAGE & BRO.,
123 Liberty St., N. Y.

Our itudentB succeed because t
I. 0. 8. textbooks.r

Steam Engineering
A course In Steam teriRtneerinK enahllnR stu-
dents to pass examtniiik'iiB ana secure better
positions, Includes operation <>i dynamos and
motors. TliiB is what a student says

:

snuim DOUBLED
After biiviiiB bee

national < Sorrespondenc
I believe It my duty to

Inter-
line time,
vords eet-
e of the
) derived
ie, When
e siution-

t(l my Hillary more than

Weteaehbvmall.Mechai
nil, Civil and .Minim: Ens
Foundry Practice; Mechani

taught by mail.

!
International Ooirespondowra Schools, !

Jtox lOOli, Hcruntun, Pit,
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K0K0M0 TELEPHONES
\A/ill Satisfy YOU.

NOTHING IN FRONT OF THEM.

Write us for particular*.

K0K0M0 TELEPHONE & ELECTRIC MFG. 00.,

g& KOKOMO, IND.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

The Largest and Oldest Manufacturers of Rheo-
stats Id the World.

IBurnldy's

T*rtojh( Soldeffl

gftiiniyeMlMff

s \svmtt of «1„,
;»rtlluinil«'l'.'.,

—
" 10 Irun, Leal l»

"^
W LcmIoI/s* .

f'WirKliKaMir
l*»»luuwjlHV»l*!'

r

»<««;#

.iujANBiwyr
tNhtivilUW

PATENTED

Burnley
Soldering
Paste.

Universally acknowledged
the best. All others Imi-
tations.

250.000 54 LB. BOXES
Hold Id JU00. Put up In 1 i,

1-2, l,u 1 10 lb. package.*.

BURNLEY BATTERY
MAN'F'G CO.,

PSINESVILLE. OHIO.

Burnley Dry Butteries are
" Superior.

Have YOU read the

NEW DYNAMO TENDERS'

HAND-BOOK

By F. B. BADT?

IF NOT, WHY NOT?
Dynamo tenders cannot get along with-

out it.

Sent prepaid on receipt of price, $i.oo.

ELECTRICIAN PUBLISHING CO.,

510 Marquette Building. CHICAGO.

Mackinac Island
AND RETURN—7 days trip— $0»C
Meals and berth Included. 4_ +J
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
AND RETURN—4 days trip— $ I Q
Meals and berth included I O
Leave Chicago Tues., Wed., Frl. and Sot., at 8 p. m.

MUSKEGON OR GRAND HAVEN $N SK
N J,AND RETIIR

Berth included

Leavo Cta leago 7 : 46
P. M. dally.

Finest
Service on
the Lakes.
l-'or coninlete Infor-
miitlon address

R. C. DAVIS, C. P. A., Fool Michigan Ave. Chicago, III.

OB C, B. I. St P. OR C ,11. St Q. BV'S.

When Traveling Northwest
See that your ticket reads via

WISCONSINCENTRAL
RAILNA/AY

For St.Paul, Minneapolis, Ashland and
Duluth.Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE, - - WIS.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at

two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America

is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any

other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA

719-721 Thirteenth Street N. W„ WASHINGTON, D. C,

New and Revised Edition JUST ISSUED.

American Telephone Practice
By KEMPSTER B. MILLER, M. E.

CONTENTS.
Chapter I —History and Principles of the Magneto Telephone. II.—History

and Principles of the Battery Transmitter. III.—The Telephone Re-
ceiver. IV.—Carbon Transmitters. V. — Induction Coils. VI.—Bat-
teries. VII.—Calling Apparatus. VIII.—The Automatic Shunt. IX.

—

The Hook Switch, and Circuits of a Telephone. X.—Commercial Call-

ing Apparatus. XI.—The Telephone Relay or Repeater. XII.— Self-

induction and Capacity. XIII. — Telephone Lines. XIV. — Simple
Switchboards for Small Exchanges. XV.—Listening and Ringing Appa-
ratus for Switchboards. XVI.—Self.Restoring Switchboard Drops. XVII.
—Complete Switchboards for Small Exchanges. XVIII.—Lamp Signal

Switchboards. XIX. —The Multiple Switchboard. XX —Transfer Sys-
tems. XXI. — Common-Battery Systems. XXII. — House Systems.
XXIII —Protective Devices. XXIV—Distributing Boards. XXV.—Party
Lines Non-Selective. XXVI.—Party Lines. Step by Step Selective Sig-

naling. XXVII.—Selective Signaling by Strength and Polarity. XXVIII
—Harmonic Systems of Selective Signaling. XXIX.—Wire forTelephone
Use. XXX.—Pole Line Construction. XXXI.—Overhead Cable Con-
struction. XXXII.—Underground Cable Construction. XXXIII.—Test-
ing. XXXIV. — Automatic Exchanges. XXXV — Storage Batteries
XXXVI.—Specifications

518 large octavo piges, 379 1litis. Price, $3.00.

This is the first complete treatise on Telephone in the

English language. The author was peculiarly qualified for the
task, having been an examiner in the U. S. Patent Office in

the telephonic class, and subsequently as a telephone engineer
had a wide experience in every branch of telephonic work. The
text is profusely illustrated by cuts of commercial apparatus
and carefully prepared diagrams of circuits. No diagram is

given without a full explanation. The apparatus, circuits and
methods of the American Bell Telephone Company and of the
various independent companies are fully described. The
apparatus and methods used in making all of the tests required
in commercial telephone work are fully treated.

Copies of this or any other electrical book published sent ptef.iid.

to any address in the zcorld, on receipt of price

Electrician Publishing Co.,
SIO Marquette Building,

CHICAOO. ILLISOIS.

WAG
TT PRODPRODUCTS

Single Rime Motoro

SWITCHBOAM
/arW// Purposes.

SlAncTRANSIORMEW
Mny Voltage.
Jt'nu Capacity

Ammeters
^

Voltmeters

IndicatingWattmeterf
hfrjo/kii comapondmce

/mni perrons intentrfett.

Our Su//t'fi/i.t nuiu Ae
/Met upon request.

'

5ALES ORGANIZATION

Bullock Wagner
Electric Electric

Mfg. Co. Mfg. Co.
Cincinnati. St. Louts,
Ohio.^^ Mo..

fAGNEl
PRODUCTS
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WILLIAMS' VERTICAL

COMPOUND ENGINES
High Duty Machines especially adapted to Electric Railway

Service. 300 to 2,500 H. P. Prompt Deliveries.

QUINCY ENGINE WORKS,
2903 SPRUCE STREET.

QUINCY, ILLINOIS.

WESTERN ELECTRICIANS

i i.

ARRANGED IN BOOK FORM, POCKET SIZE.

10 Cents per Copy. Send for it.

ELECTRICIAN PUBLISHING CO.,
mis? CHICAGO.
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The Smith-Vaile Electric Driven Triplex Pumps.

Are easy to start, easy to run,

and are the acme of perfection.

We build Steam and Power Pumping Machinery

for all purposes, including

WATER WORKS
PUMPS,

Jet and Surface CONDENSERS.
AIR COMPRESSORS.

Cottonseed and Linseed Oil Ma-
chinery, Filter Presses and

Victor Turbines.

[P INTERESTED. ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,
257 Lehman St., DAYTON, OHIO, U. S. A.

ATon, or Two. of Coal,

or less, per day, is often the line which
divides Ihc field of profit from the abyss
of loss. Instead of wasting your ex-

haust steam by carrying it out in tbeair,

save the beat units in it by using it in a

Stilwell Feed Water Heater.

For every ten degrees added to tbe tem-
perature of the water before it enters a

boiler, about one per cent, of the total

fuel otherwise required will be saved,
and then, in addition, these heaters
really purify the water. They arfe

easily cleaned, reliable in operation,

and built of the very best materials.

IF INTERESTED, ADDRESS

The Stilwell-Bierce & Smith-Vaile Co..

257 Lehman St., Dayton, Ohio. U. S. A.

THE PRACTICAL VALUE AMD UTILITY OF THE

Lundoil Motors
ARE DUE TO SUPERIOR DESIGN AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WHERE MOTIVE POWER IS REQUIRED AND WILL OPERATE ECONOMICALLY AND
SATISFACTORILY. HIGH EFFICIENCY. OREAT DURABILITY. NON SPARKING AND COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03206, FREE.

SPRAGUE ELECTRIC COMPANY,
MANUFACTURERS.

Ceneral Offices:

527-531 WEST 31th STREET.

NEW YORK.

Branch Offices:
CHICAGO,

Fisher Building.

BOSTON.
275 Devonshire Street.

ST. LOUIS.
Security Building.

BALTIMORE.
Maryland Trust Building.

STEEL TOGGLE BOLT
Wrigley's
Patent.

Has double-flanged sides

and rigid back.

Used for securing
Brackets and Fixtures to

Hollow Tiling. Marble

Slabs. Steel Ceilings, or

Plastered Walls.

Wrigley's Pipe Bender
For bending ^-inch
and .-inch conduit
pipe elbows.

Can beTbolted on a
bench, floor or col-

umn. 2 angle irons
go with the machine
not shown on the
cut.

Thomas Wrigley,

300-306 Dearborn St.,

CHICAGO, - ILL.

The

Pioneer

Limited.

THOROUGH INSPECTIONS
AND

Insurance against Loss or Damige to

Property and Loss of Llle «nd

Injury to Porsons caused by

STEAM BOILER EXPLOSIONS.

J. M. ALLEN, I'realdent.

WM. B. FRANKLIN. Vice-President.

F. B. ALLEN, Second Vice-President.

J. B. PIERCE. Secretary,

L. II. BRAINERD. Treasurer,

L. F.MIDOLEBROOK. Aist. Secretary.

Famous

Train

of the

World.

Chicago— St. Paul— Minneapolis

VIA

The St. Paul Road.
(Chicago, Milwaukee & St. Paul Ry.}

Equipment and Service

Unequaled.

Time tables, maps and information
furnished on application to

F. A. MILLER, Geoeral Passenger Agent,

Chicago, 111.

The Phosphor Bronze Smeltin^Co.Umited.
2200 Washington ave.,Philadelphia.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGSrWIRE.ROOS.SHE

#
ETS,ETC.— DELTA METAL-

CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.

BLOTS OUT FIRE
IN SWITCHBOAROS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

27 William Street.
New York City.Monarch Fire Appliance Company,

BOOKS.
BUY YOUR BOOKS FROM THE

ELECTRICIAN PUBLISHING COMPANY,
610 Marquette Bldg . CHICAGO.

Subscription Blank—Foreign.
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ELECTRICIAN PUBLISHING CO.,

5IO Marquette Bldg., Chicago, U.8. A.

Gentlemen :

Inclosed find ||;~ for.which please send THE WESTERN ELECTRICIAN

12
weekly to »he following address for _ months; this order to go into effect

with current number.

Name

$5.00 a Year (52 Numbers)

$2.50 6 Months (26 " )

Address.
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Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH SPEED

THE
ENGINES.

HIGHEST EFFICIENCY,

BEST CONSTRUCTION.

IALL
CHICAGO OFFICE: _

,IS26 Monadnock Building.

iNOINE

ERIE, PENNSYLVANIA.

JEFFREY ?u
h
c

a
k'e

n
t DREDGES

FOR CATALOGUE,

THE JEFFREY MFG. CO.
COLUMBUS, OHIO. I

The Williams patent

Never Slip Pneumatic and
ClutcK Pulley. Tke Will-

iams Patent Clutch Pul-

leys and Couplings.

F. WILLIAMS & CO.,
2702 N. Broadway, ST. LOUIS, MO., U. S. A.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to BOO
horse-power.

GASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., - 510 Marquette Bldg., Chicago.

GRAPHITE RESISTANCE.
Graphite resistance in rods, tubes or otherwise. Any resistance

wanted—one ohm to one million ohms. Write for particu'ars.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

M0N0N ROUTE
AftP CH.aD R|wy7

LUXURIOUS PARLOR AND DINING
GARS BY DAY.
PALACE SLEEPING AND COMPARTMENTCAR5 BY NlCHT.
6 TRAINS DAI LiY BETWEEN
CHICAGO AND THE OHIO RIVER
WHinOIL rRANnj QEEDji.-. — bo«.j. CHASH ROCKWELL
«..»o«»t-o. CHICAGO .

"""»"»

Subscription Blank—Domestic.

1901.
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ELECTRICIAN PUBLISHING CO.,

5IO Marquette Bldg., Chicago.

Gentlemen:

inclosed find g-?°. for which please send THE WESTERN ELECTRICIAN$1.50'

12
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weekly to the following address for ^ months ; this order to go into effect

with current number.

Name.

$3.00 1 Yeir (52 Numbers;

$1.50 6 Months (26 " )

Address

fSheet Steel Indian Canoes\
f Noo-slnkablo and tDdeatruefcible. 14 feet long, 89 Inch beam. I

1

JUST PUBLISHED.

DYNAMOS
A practical explanation of the Designing-

,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYNAMOS,
BY F. S. HUNTING,

Chief Engineer Fort Wayne Electric Cor-
poration.

20 Pages, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 25 CENTS.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Mwqneite Bid*., Chicago

AXJL* EMPLOYES
In the uncrating department of the "Alton Road " are

required to nana mental and phyBlcal examinations

calculated to secure absolute safety to puHHengora and
freight. Fidelity, promptncMn, and accuracy are re-

warded by tho merit nyatcm, the rcHult being that one
of tho Bafcttt railways In tho world la

"TUB ONLY WAY"

OHO. .T. OHATtTyroN BNOIR KJB1TT,

OvtOAOUi IU.INOIH.
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CEDAR POLES
LINDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREGON AND SPOKANE, WASH.
WHOLE-SALE PRODUCERS

50-roor TO 80- FOOT POLES our -SPECIALTY.

GET OUR PRIDES ON THE FOLLOWING IN MICHIGAN WHITE CEDAR.

SPECIAL SIZE TROLLEY TIES
25 30 AND 30 FOOT 6, 654 AND 7 INCH POLES,

IT WILL PAY YOU. MALTBY LUMBER CO., BAY CITY, MICH.

CEDAR POLES, TIES,
POSTS, ETC.

Prompt Shipment. Any Quantity. Right Prices. Allow Us to Quote You.

-the: porter-morse co.,
"PRODUCERS." Principal Offices. SAGINAW, MICH.

IPaAXaW)^ owvoVXeJ&i/ §>a/v\wvv*V &Jvaw &rC

CEDAR POLES PILING *ND STREET Ra R - TIES *UtUH rua,fcu
0zan Lumber COi< _ STi Lou|S|

afiSe
M.KLEIN & SON

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It 1b of interest to all linemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

CHICAGO, ILL.

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and hignway piling, locust Insulator pins, and
all kinds of hardwoods.

Mala Office, Lewisburg, Tcnn., Branch Office,

Kellerton, la., Oak Mills, Mootlcellt, Ark.

POLES.
WHITE CEDAR.

IDAHO CEDAR up to 80 ft.:

BERTHOLD

& JENNINGS,
ST. LOUIS.

Chemical Building.

CROSS
ARMS.

LONG LEAF
PINE AND FIR.

Patents
Fifteen years of continual practice before

the U. S. Patent Office gives me the ablllt>

to render Inventors valuable service In pro-
curing their patents. 1 am an electrloal and
mechanical expert, thoroughly conversant
with U. 9. and foreign patent laws.

Patent Litigation. Opinion..

F. W. BARNACLO,
809-81 1 Equitable Building. BALTIMORE, MD

Washington Office. 602 F Street, N. W.

AND L_Y CO.
WHITE CEDAR

SDlPit'irlCCOAHT fwLaCaO.
OFFICE, 826 Guaranty BIdg., MINNEAPOLIS, MINN.

rrnARPflirs john h. fowler
ULL/niX I ULLU nos-7 fisher bloc-., chicaco.

POLES W. C STERLING & SON,
MONROE, MICH. TIES.

E1st«o role Yardi In Michigan
Wholes*!* Producer! for 90 yean

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WI8.

Producirs and Wholesalers of Whit* Cedar Products.

STREET RAILWAY TIES.
Oor specialty, T foot white cedar t J>. for Electric
and Street Railway*.SPERRIZO &.SON8,

Daggett, Mloh.

THE HOL.COMB - L.OBB CO.
c°e

a
o
k
a
4
r RAILWAY TIES fSISSS*
CEDAR POLES. POSTS AND PILING

204 DEARBOnM STREET Clll

Just IF*xx1ojL±sIi.oc1.

PRACTICAL
Guide for Firemen,

Br W. H. WAKEMAN.
3E»rioe 7B Cents.

80 pages, 14 Illustrations, bound In cloth.

An elementary treatise relating to the care
and management of Steam Boilers, Pomps,
Injectors, etc., and Steam Plants generally.
Containing complete instructions, and many
valuable suggestions for the safe, practical,
and economical management of the Steam
Plant.
Especially intended for those who seek

promotion, and aspire to be something more
than a "Coal hustler," and for the benefit of
Firemen and Engineers who do not ''know
It all" and who are willing to profit by thr
suggestions, etc., of "one who has been
there.'*
In writing this book it has been the aim of

the author to give the duties of the fireman,
or the one in charge of a steam plant, In &*
simple and concise a manner as the subject
and tbe English language will admit of ; and
to furnish all the information required to en-
able them to take charge of and operate a
steam plant successfully add economically.

ELECTRICIAN PUBLISHING COMPANY,

510 MarquettA Building, CHICACO.

BigF

Send for our New Book Catalogue-Just Out,

ELECTRICIAN PUBLISHING COMPANY. 510 Marquette BIdg,, Chicago.

Is this what you want? A OREEN BOOK of Hardware Specialties.

No. Why? You have one already. Good. Let us know what you

__~_ Ask your dealer for these

" ••'•^Z^—'
2
* goods.

SOlOJTttLM

UTICA DROP FORGE & TOOL CO., h™> <*.. 296 Bioad*ay, New York City.

CONTINUOUS RAIL JOINT COMPANY OF

AMERICA.
General Offices: 164 MARKET STREET.

NEWARK, N. J.

Millions In use on One Hundred and Forty-Five [145)
railroads In the United Stales, on over Seven Thousand Five
Hundred (7. BOOT miles of track.

RED CEDAR PILING, POLES AND
POSTS, all lengths. J. P. MEREDITH
CEDAR en.. Memphis. Tenn.

GASOLINE

BICYCLE MOTORS.
CASTINGS. WITH BLUE PRINTS, $8.50.

ALSO MARINE AND VEHICLE MOTORS.

Lowell Model Co.. North Chelmsford. Mass.

TOOLS, CROSS ARM BRACES,
DISTRIBUTING POLE TOPS.
IRON AND STEEL WORK OF

EVERY DESCRIPTION.

W. H. ANDERSON & SONS,
18 Macomb St., Detroit, Mich.

Cedar
TORREY
CEDAR CO.,

CLINT0NVILLE, WIS.

Lira. Stock C.mUntly <n Hind.
Poles

Telephone Men!
Read Webb's "Telephone Hand-

Book." Price, $1.00. . . .

Electrician Publishing Company,
.ntte SIO Msninrilc Ride rhlrajr.

— 2.34 kA JSau-E* St., Chic^CtO.

~y~ARbs-. "ftKeofWiNCc., fiiclv _ &REeNBAy. Wfe. _ New loNT>o*\ "Wis.
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Westinghouse
Oil Insulated Water Cooled

Transformers

Seven transformers of 3,000 H. P, each

transform the Niagara energy from 22,000

volts to J 1,000 volts for distribution through

the city of Buffalo,

Westinghouse Electric
& Mfg. Co., Pittsburg, Pa.

Offices in all Principal Cities in U. S. and Canada.

The Telephone Hand Book,

[
New Dynamo Tenders' Hand Book,

1
Bell Hangers' Hand Book,

|
Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid,

$1 A VOLUME.

Electrician Publishing Co.,

5I0 Marquette Building, Chicago.
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FORT WAYNE ELECTRIC WORKS
j

(INCORPORATED)

SEARCHLIGHT
PROJECTORS

FOR

HAND, PILOT HOUSE
-DISTANCE CONTROL.

BUILT IN SIZES FROM NINE TO TWENTY-FOUR INCHES

All our Searchlight Projectors are equipped

with Focusing Lamps, which retain the arc

constantly at focal point of the reflector.

WRITE FOR BULLETIN No. 1018.

Main Office and Factory, Fort Wayne, Ind.

"ELECTRIC LIGHTING,"
J

A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

BY FRANCIS B. CROCKER,
'ri<

Professor of Electrical Engineering, Columbia University, New York.

•paid. - Practical and Up-to-Dat<
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

OF" CONTEN
Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Tniis and Measures; Chapter IV

and Selection of Electric Lighting System; Chapter V, ["he Location and General An
ings for Electric Li ints; Chapter VII, P> urces of Electrical Energy I VIII, The Steam '.

Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X. Steam En^in. s foi Electric Lighting, G
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighl
Management; Chapter XIII, Gas, Oil and Hot Aii ipter XIV, Water Whe< Is a id Windmil
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed. Fi

XVII, Principles, Construction and Management; Chapter XXI. Applications of Accumulators in Electric Lighting; Chapt< 1 >

boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV. i

Every Engineer and Electrician who desire* to thoroughly master the Art of Electric Ughtiug should lm-.

this book. Sent promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Bui

CHICAGO.
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"BUG-PROOF"

BELLS

WILL INTEREST YOU.

Sell at Sight. Are You

Postal?

Made in all Sizes Ironj 2

la. up to Uiu.

SPIES
ELECTRIC COMPANY,

SOLE MAKERS,

87-89 W.VanBuren St.,

CHICAGO. ILL.

The Incandescent Lamp Replacer and
Cleaner replaces and cleans any c. p. lamp
at any height or angle.

Incandescent Electric Light Manipulator. Co.,

I 1 6 Bedford St.. Boston. Mass.

HAZARD MANUFACTURING CD.,

Wires and Gables.
HIGH-GRADE RUBBER-

COVERED,
WEATHERPROOF

MAGNET. OFFICE, ANNUNCIATOR WIRE.
Sbhebai, Office akd Wobks, - New Yobk Office, Chicago Office,

Wilkesbarre. Pa. $0 Dey St. 1201-2 Marquette Bldg

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust- Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BY

THE KARTAVERT MANUFACTURING CO. Wilmington,

ul
N«tTAlWoi«i»s

e\<"-'~ I0&12
N. CANAL ST.N.CANALtsl. '-haiwoR«k*

C H I C A G I LL U-SA- VJ'c.U:?

BLOWERS -FORGES
ELECTRIC MOTORS
GENERATING SETSSTEAM HEATING
VENTILATING AND
DRYINGAPPARATUS
MECHANICALBRAFT

.•mamm
'TTEWYORK - PHILADELPHIA-CHK

:' ' K . \\ .

ENGINE TYPE

GENERATORS.
DIRECT CURRENT.

Mechanically,

Electrioally and In

Central Design

Superior to All.

AKRON ELECTRICAL

MFC. COMPANY,

AKRON, 0.

NEW YORK OFFICE.

MacKay Engineering Co.,

149 Broadway.

1 Black Diamond File Works!

4S

Est. ises. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

to
to
to
to
to4-g OUR GOODS ABE ON SAI/E IS ETEB¥ IiEADIMtS HARDWARE f

4t| STORE IN THE DKITEU STATES AND CANADA. £f»

i G. & H. BARNETT COMPANY |
Jj

PHILADELPHIA, PA.

Insulated

Rubber
Wires and Cables.

John A. Roeblings Sons Co.

WORKS AT

TRENTON, N. J.

When a Station Manager is in

Trouble he wants immediate

attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 FMIME

8T. LOUIS, MO.
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SIMPLEX INSULATED
WIRES AND CABLES.

RUBBEH COVERED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WESTERN SELLING AGENT,

H. R. HIXSON,
I l37Moni<lnocl< Slock, CHICAGO

Simplex Electrical Company,
75-81 Cornhlll, BOSTON, MAS8.

I8S9—Paris Exposition,
Hedal for Rabber I aialmt Ion.

1893—World's Fair,
Hedal for Rabber Insnlatlsm.

TEE STANDARD FOR
RUBBER INSULATION.
Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee

THE OKONITE CO., Ltd
ra^cK ["•"«"• 253 Broadway, New York.

Westher-
proof Wires.

Geo. T. Manson, Gen'l Sail
W. H. H.dglnt. 5«cy.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

r#* ^ Paranite Rubber Covered Wires and Cablet,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEGRAPH AND FIRE ALARn CABLES.

All Wires Are tested at Factory. JOSESBORO, ISO.

" PHONO =ELECTR
TELEPHONE

WIRE.
STRONG, TOUGH
AND RELIABLE.

BRIDGEPORT BRASS CO..

19 Mirny St.. New York.

OHIO ELECTRIC WORKS,
CLEVELAND, OHIO,

Are now mailing their new Illus-

trated catalogue of the leading

Electric Novelties and Appliances.

Write for an early copy with dis-

count sheet.

2,000 IN USE.
-

I >jrr a -

mot tromf liwhtp to TSft. W»aeU
' tfrata

The Hasan E ice «1fi C* Tw.OMs.

IMITATED BY MANY
ONLY THE BEST GOODS ARE IMITATED.
LOOK AT THE LONC LIST OF OUR IMITATORS AND

DECIDE FOR YOURSELF.

EQUALED BY NONE
OUR MOTTO. THE RECOLLECTION OF QUALITY
REMAINS LONO AFTER THE PRICE IS FORCOTTEN.

ERICSSON TELEPHONE CO., 296 Broadway, New York.

I-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.. PHILADELPHIA

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

?ueen & Co.,
1010 Chestnut St., Phila.

480 MON0N BLQG.. C::iC»«».

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Rsjr
FocusTubes, Induction Colls.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY GRAVITY DAM.
For five cents) in stamps, we will mail to any address our book entitled, The Gravity Dam.

107 MAIN ST. Write M. W. STARK, Sec'y and Treas., for particulars. ELKHART, INO.

CONTINUOUS RAIL JOINT COMPANY

OF AMERICA.
Gisiku llrricl!: 142MARKJ

NEWARK, N. J

-=•-. rr*-

) Millions hi use on One H*:
Five (J45> railroads -in tbr

i housand Five
track.

.SCO)

LIGHT
If you want light to see objects below the lamp

USE SHELBY LAMPS.
16 C. P. Horizontal are 14 C. P. Vertical.- Other makes are

7 C. P. Vertical.

THE COIL DOES IT-ITS FLATTENED.

LIFE
The Longest Life at Best Efficiency.

8HELBY USEFUL LIGHT LAMPS.
Pat. Oct. 20, 1900.

A TRIAL WILL PROVE OUR CLAIMS.

THE SHELBY ELECTRIC CO., SHELBY, O.

^[ESTLIN Electrical Instalment Co.,

Waverly Park, ESSEX CO., N. J.

Wasto* Ground Detector and Circuit Tetter.

Weston Standard
Portable
Direct Reading

Toll ni'«''>'».
Tiiiiu oltmeters,
Volt*m nt .*t «•!'*.

A Mimrtrrs,
Mllllnniturlrra,
Gronml i> • elor* *mi
Circuit Tewtera,
Ooiailirlrre,
Porlnlilr <Jalviiinmi.-irr«.

Our PorlaUIi
a* The Standard 5«fBl*
Portable Laboratory Standard*
better.

Our Station Voltmeters and Ammeters
sretinsiirnaAsi d
and low*

BFKI.IN

LONDON : <l Martian Lena.

Mention the >' iah irlna

The Bossert Electric Construction Co.
MANUFACTURERS OF

STEEL Ol'TLET AND JUNCTION BOXES,
SWITCHBOARDS. PANEL BOARDS. SWITCHES. ETC.

UTIOA. NK>A/ YOCTK.

kk linniTI If "\ Measures Resistance, Con-
1UUCL l\ / ductivity, Insulation, Self

Induction, etc., etc.

Smallest, Lightest. Mo;
Compact.

TESTING
SET.

>

Marks an Epoch in Instrument Making. N
Engineer Can Afford to be Withe

ELMER G. WILLYOUNG, 97-99 FR."
NCW
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FALL IS HERE
With its long evenings and increasing

LIGHTING LOAD
Some stations put in new apparatus to meet it.

Some string new circuits—Anything to keep the

lamps bright and the customers satisfied.

But what's the use of a bright efficient lamp inside

a dull shade ? Why not look out to see that the

SHADES are

EFFICIENT

The

There are all kinds of shades—good, bad, indiffer-

ent. The wrong kind and the right kind. The

right kind is made by

Phoenix Glass Comp'y
Pittsburgh New York Chicago

-6-a
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500
Bart.

OBJECT LESSON No. 3,

Illustrating the way a battery of "Chloride

Accumulators" reduces fluctuations on the

generators of a railway power house.

Send for Bulletins describing

Railway Installations.

g THE ELECTRIC STORAGE BATTERY CO.,

Allegheny Ave. and 19th St., Philadelphia, Pi.

Rai f, l New York Boston Chicago. Balttmorb. St. Lonis. Ci.evbi.afd. San Francisco. PfllLADBXmu,
Obki('b»: ( 100 Broadway. nostateSt. Marquette Bldg. Equitable Bldg. Walnwright Bldg. New England Bldg. Nevada Block. Allegnerjy Ave. and 19tb St. Mlcblgan EiectrlcCo.

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

Wo sell PLATINUM In any quantity, either largo or small. We buy PLATINUM or anything

containing PLATINUM, in any quantity.

For Incandescent Lamps and Everything Else.

BAKER «Ss CO.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

Newark, N. I. New York Office. 120 Liberty Street.

COPPER WIRES AND CABLES
BARE—INSULATED.

FOR TELEGRAPH, TELEPHONE, LIGHT AND POWER.

Weatherproof, Rubber Covered, Lead Encased.

GROWN RAIL BONDS.

AMERICAN STEEL & WIRE CO.
New York. Chicago. Denver. San Francisco.

P

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... —
Akron Smoking Pipe Co 13

American Battery Co 11

American District Steam Co..—

Amer. Electric Fuse Co —
Amer. Electrical Heater Co.. 16

Amer. El. Telephone Co 19

American Electrical Works?.. .15

Amer. Reflt. A Lighting Co. .13

American School of Corresp.ll

Amer. Steel A Wire Company. 3

Amer. Toll Telephone Co... .18

Anderson & Sons. W. H 35

Anderson Tool Co., The 15

Audel A Co.,Theo 25

Baker * Company 3

Ball Engine Company 21

Barnaclo, F. W 25

Barnes Company, Wallace——
Barnett Company, G. A H 28

Barrett A Co., M. L 5

Beardsley Gravity Dam A
Construction Co 1

Berthold AJennlngs 25

Besly A Co., Charles H 28

Big Four R.R —
Blssell Company, The F —
Bosaert El. Construction Co. . 1

Bowers Manufacturing Co ... 12

Bridgeport Brass Co. I

Brunt Porcelain Works, G. F. 7

Bullock Electric Mfg. Co. 13, 27

Bunnell Telegr. A Elec. Co..—
Burnloy Battery A Mfg. Co..—

Central Electric Co 7

Central Telephone A El. Co. . 18

Century Glass Co 13

Century Telepbono Const. Co.—
Challlot, Adolpho A 15

Chicago A Alton Railroad.... 24

CAN. W.R, R 24

Chicago Edl6on Company 4

Chic. Fuse Wire A Mfg. Co. ..21

Chic. House Wrecking Co....—

Chicago Insulated Wire Co... 1

C, M. ASt.P. R. R 24

Chicago Telephone Co 16

Chic. Telephone Supply Co.. .21

College City Electric Co 15

Colorado Lamp Co. . The 12

Continuous Rail Joint Com-
pany of America 1

Coolldge Fuel A Supply Co. .25

Couch A Seeley Co —
Crocker-Wheeler Company.. 4

Cutler-Hammer Mfg. Co 21

Cutter Elec. A Mfg. Company. 1

D. A W. Fuse Company 5

Dearborn Drug A Chem. Co. . 13

Diamond Meter Company.. .. 4

Dixon Cruclblo Co., Joseph. .24

Edison Decorative ,t Minia-

ture Lamp Dopaitment U
Edison Mfg. Company ]2

EdwardB A Company 16

Electrical Engineer Institute.—

Electric AppllanceCompany.il
Elec. Motor A Equipment Co. in

Electric Storage Battery Co.. 3

Electrician Pub. Company... 20

Ericsson TelophoneCompany !

Eureka Electric Company.. .18

Farlefi Manufacturing Co 13

Farr A Farr 21

"For Sale"AdvorttnementB .. 10

Ft. Wayne Elec. Works., Inc.27

Fowlor, John H 25

Franklin Eng. A Elec. Co....—

General Electric Company. ..12

General Incandescent Arc
Light Company 11

General Incand. Lamp Co.... 11

Genevieve Company 14

Glass Wool Mfg. Co —
Goodchlld A Welsh 28

Goodrich Steamship Line. ...23

Gordon Battery Company.... 14

Gould Storage Battery Co.. ..12

Great Western Smelting A
Refining Company —

Gregory Electric Company... 16

Hartford Steam Boiler In-

spection A Insurance Co.. .—

Hazard Manufacturing Co...—
Heath Electric Company — 14

Hobart Elec. Mfg. Company.. 1

Hoffman, G. W lfl

Holcomb-LpbbOo 25

Holmes Fibre-Graph. Co —
Holtzer-Cabot Electric Co.. ,21

Humphrey, Henry H —

Illinois Maintenance Co 17

Incandescent Electric Light

Manipulator Company —
Indiana Rub. A Ins. W. Co.... 1

India Rubbor A Gutta Percha

Insulating Company —
Intcrnat'l Corres. Schools 21

Joffroy Manufacturing Co. ...24

Johnston, Thomas J 16

Kartavert Manufacturing Co.—
Kellogg Switchboard A Sup-

ply Company 16, 20

KeyBtone Elect. Inst. Co 15

Klein A Son, Mathlas 25

Kokomo Tel. A El. M. Co 21

Leather Preserv. M. Corp 14

Leclanche Battery Company.16
Leffel A Co., James 24

Lindsley Brothers Company..25
Lowell Model Co. —

Maltby Lumber Company.... £5

Manhattan Gen'l Const. Co. 14

Manross, F. N 25

Mason TeL Pay Station Co. ..23

Matthews-* Bro., W. N 15

McKlniicy A Co.. W. S 16

McLennan A Company, K....1

1

McRoy Clay Works 14

Meredith Cedar Co., J. P 25

Metropolitan- Tel. A El. Co*. 18
Mica Insulator Company —
Miscellaneous Adra 16

Missouri Electrical Mfg. Co.. 9

Modern Gas Engine Co 24

Moloney Electric Company. .13

Monarch Fire Appl. Co 5

Monon Railroad 24

Moon Mfg. Co.. The IP

Mullins, W. II B|

MunsollA Co., Eugene 14

Murray A Co., Janie* J It

National Carbon Company...—
National Conduit ACableCo.U
National India Rubber Co....—
New York Ins. Wlro Co 5

Northern Elec. Mfg. Co 13

Ohio Electric Works 1

Okonlte Company, Tho 1. 8

02an Lumber Company 25

Paragon Fan A Motor Co —
Parsell A Weed 2S

Perrizo A Sons —
Phillips. Eugene F 15

Phillips Insulated Wire Co. . . 16

Phoenix Glass Company 2

Phosphor-Bronze S. Co 24

Pignolet, L. M.. 14

Pittsburg Electric Lamp Co. 5

Pittsburg A L. S. Iron Co 25

Porter- Morse Company 28

Queen A Company
Qulncy Engine Works

Retslnger, Hugo —
Reynolds Electric Co 12

R. I. Teleph. A Elec Co —
Rockwood Mfg. Company l

Boebllng'sSonsCo., J. A 28

Sage, F. B. A Bro —
St. Louis Elec Supply Co... ES

Sargent A Lundy, 2S1

Sawyer-Man Elec. Company..—
Schureman A Hayden 16

Shelby Electric Company.... l

Simplex Electrical Co., The.. I

Simplex Interior Telo,

Smith A Hemenway Co 25

Smith Co., S. Morgan lfl

Spahr A Swingle 21

Spies Electric Company 2S

Sprague Electric Company ..S3

Standard Construction Co. ...21

Standard Electric Company. 6

Standard TeL A Elec Co 19

Standard Traction Br.v

Standard Underg. Cable Co. ..—

Stanley Instrument Co »
Sterling A Sou. W. C 25

Sterling Electric Company... 18

Sterling Varnish Co.. The.... 5

Stilwell - Blerce A Smlth-
Yaile Company a

Stow Mfg. Company 10

Stromberg-Carlson TeL Mfg.
Company io

Strowger Aut. TeL Exchange 19

Sturtevant Company, B. F....28

Telephone Co. of Amer.. The 2S

Tenn. Lumber Company 25

Torrey Cedar Company 25

Union Switchboard Co 19

V 5.Bli irlcMfg. Co 18

Valentine-Clark Co.. The... —
Varley Duplex Magnet Co.. 21

Vlndex Electric Company. ..—

VomackftA Matauek 12

Vulcanized Fiber Company. .23

Wagner Electric Mfg. CclS, 27

Wagner. Herbert A 14

Walsh's Sons A Company... 16

Warren El. Mfg. Campany . . 2S

IB

Western Aactrlfl Co 7

Western El. Supply Company. 10

Westlnghouse Electric &
Manufacturing Company.. »

Weston Electrical Inst. Oo... 1

Whitehead Company, W. W. —
Williams A Co.. M. F.

Wlllyoung. Elmer G 1

Wisconsin Central R R 74

Worcester Company. C. H. ,.35

For Clatasifted Ixadesic o* Ad-vertlsoments <Se-o ^cag;*© «3.
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MANUFACTURED BY
ALWAYS

IN

STOCK.

Motors,
Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 1 39 Adams Street. CHICAGO.

Go.

CROCKER -WHEELER COMPAHY
Manufacturers and Electrical Engineers.

RA ILWAY GENERATORS.
Branch Offices:

New York.

Philadelphia.

Washington.

Boston.

Pittsburg.
St. Louis.

Chicago.

Denver.

San Francisco.

Main Office and Works:

AMPERE, N. J.,

U. S. A.

Scheeffer Recording

Wattmeter.
ROUND PATTERN TYPE "E, FOR ALTERNATING CURRENTS.

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO,
PEORIA, ILL., U. t. A.
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I AMP LACQUERS
W B ^ II ^B W INCLUDINC O PAL AND CRYSTAL FROSTIWC.

II M. L B1RRETT & CO.. CHICAGO,

DEAD BLACK LACQUER Bauer Barff .

TRANSPARENT LACQUERS
For Brii'.s, Copper, etc.

LACQUERS for Every Known Purpose.

.„,„,«. WRITE US. WE ARE MANUFACTURERS

uHlUAUUi SAMPLES FREE. SPECIFY FOR WHAT USE

CAR-HEATER CUT-OUT.
"Type C."

FITTED WITH OUR SPRINC CLIP FUSES.
ALL INTERCHANGEABLE FROM I TO 15 AMPERES.

CIVE THEM A TRIAL. WRITE FOR PRICES.

D. * W. FUSE CO., Providence, R. I

BOSTON:
Peltlngell-Andrews Co.

NEW YORK:
Western Electric Co.

PHILADELPHIA:
Western Electric Co.

OFFICES.:
CHICAGO:

Central Electric Co.

ST. LOUIS:

Western Electrical Supply Co.

LONDON, EV,

Imperial Electric Supplies. Ltd.

PENNSYLVANIA LAMPS
INCANDI :im'

UNIFORMITY
in

INITIAL VOLTAGE.

FULL CANDLE POWER
at Rated Voltage.

EMBODY ALL THE ESSENTIAL FEATURES
OF A THOROUCHL Y HIGH GRADE LAMP.

The materials used in the construction of our lamps are the

best that can be bought, and the workmanship is as perfect as skilled

mechanics and the latest improved machinery can make it. You
can depend upon our goods operating satisfactorily, and we
make prompt shipments.

HIGHEST

EFFICIENCY AND
MAINTENANCE of INITIAL

CANDLE POWER.
We Respectfully Solicit Business Under Guarantee to Furnish Lamps Exactly as Ordered.

Send us a Trial Order for a Barrel or Larger Quantity.

THE PITTSBURG ELECTRIC LAMP CO., BRADDOCK, PA.

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Black Finishing Varnish,

Sterling Black Air Drying Varnish,
Sterling Black Core Plate Varnish.

THE STERLING VARNISH CO.,
Pittsburg. Pa.. U. S. A.

THE STERLING VARNISH CO.,
26 Colmoro Row. Birmingham, England.

BLOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

Monarch Fire Appliance Company, " ye'wYSVkc""'-

Crlmshaw. Raven White Core. Raven Black Core.

ALL OUR WIRES Pae9 inspection and carry lb. abort TRADE-MARKS on our tags. We also manufacture Crlmshaw and Competition Tapes and Splicing Compound*.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortl.ndt St., New York.
> CHICAGO:
1 102 Desplnlncs St.

BOSTON:
7 Otis St.

SAN IB VNC1SCO.
.13 ScconJ St.

NEW MODEL "G"
Small and light weight. Accuracy guaranteed for three years.

SEND FOR DESCRIPTION AND INVESTIGATE MERITS.

STANLEY INSTRUMENT COMPANY,
General Sales Office: 144 Broadway. New York. N.Y. Pacific Coast Agency : 31 Now Montgomery St.. San Francisco. Cal.
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1

WHEN IN THE MARKET

Try Our Trolley Connector
WIRES CAN BE PLACED IN THREE MINUTES. NO SOLDER REQUIRED.

ALSO MADE FOR HEAVY FEED WIRES.

ag""
8"^

THE

113 \Af 3rd
IC COMPANY

CINCINNATI, OHIO

Aajaaters. Ima. Lu(i.
Genevieve Company.
Inc. EL Lt. Manipulator Co.

Webster, Geo.

Anchors (Tel. & Tel.)
Matthews & Bro., W. N.

ImiiUtwi.
Central Electric Co.
Edwards & Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
western Electric Co.
Wuttru Eleo. Supply Co.

Are Uai|i.
Anderson Tool Co., The.
Central Electric Co.

Ft. "Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.

Gregory Electric Co.
Manhattan Gen'l ConBt. Co.

Weitern Electric Co.
Weitern Elec. Supply Co.
WajttaB-house EL 4 Mfg. Co.

A»t*Kobilei
Lowell Model Co.

Baehltt Metal aai
(•Ida*.
Gr. Weitern Sm. and Eefg.Co.

Batteries aad Jar..
Bunnell Telegr. & Elec. Co.
Burnley Battery & Mfg. Co
Central Electric Co.
Zdlion Mfg. Co.
Bdwards & Company.
Electric Appliance Co.
Gordon Battery Co.
Laclanche Battery Co., The
national Carbon Co.

Ohio Electric Works.
Weitern Electric Co.
Weitern Elec Supply Co.

Battery Solution.
Spahr & Swingle.

alia, Buitra, Bto,
Central Electric Co.

Edwards & Company.
Ilectrlc Appliance Co.

Spies Electric Company.
Waittrn Electric Co.

Waitern Elec. Supply Co.

alt Braaslmej.
Leafber PTeierver Mfg. Corp.

•Ulna-. „
'

„
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

•!•»•" _ _ „
Itttrtevant Co., B. F.

Bailers. _ u „
Chicago House Wrecking Co.

Whitehead Company, W. W.

Boats.
MuLUnfl. W. H.

Beaks, BleatrUal.
Audel, Theo.. & Co.
Electrician Puollshlng Co.

Brakes. Traction.
Siandard Traction Brake Co.

Iraiaea.
Central Electric Co.
Hobarl E'.ec. Mfg. Co.
Holmei Fibre-Graphite Co.

Sage & Bro.. F. II.

Western Electric Company.

Oakles ISee Insulated Wires.)

CeM... leetrle'Seelnsu.
latadW'.reiiO»»er, 8fcee«
aai Bar.
American Elec. Works.
American Steel 4 Wire Co.
Central Electric Co.
ttemral Electric Co.
Missouri Electrical Mfg. Co.

National Conduit & CableCo.
New York Ins. Wire
Simple* Electrical Co.
Itanc*:^ rr.GersTo^r.': r

. Co
Waiters B'ect. Supply Co.
We*tem Electric Company.

Dvleei, Pelata am*
rtatee.
Central Electric Co.
Caicaio Edison Co.
llectric App'.Unce Co.
Fi'. local Carbon Co.
EtUiarer. Hugo.
Wesvarn Elect, supply Co.

Oaetkajra.
•mlth Co.. • Moires

CLASSIFIED INDEX OF ADVERTISEMENTS.

J«ffrt7 Mfc Co.

O..MTl!«c. A Mf| CO.
Wmwii Ele-nilc Company.

Coal and Ashes Hand-
ling; Machinery.
Jstfrey Mfg 00,

Co11b u4 Magnets.
Varley JJnplex Magnet Co.
Western Electric company.

Coloring; for Inc. Lamps.
Barrett A Co., M. L.

Compound.
Dearborn Drug A Chem. Wks.
McLennan & Co.. K.

Compressors-
Standard Traction Brake Co.

Condnlt and Condalti.
Central Electric Co.
Electric Appliance Co.
McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors mnd Termi-
nal*.
American Elec. Fuse Co.

t'onatrnctlen «fc Repairs.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Eleo-
trlo Light Plants.
Beardsley Gravity Dam &
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg, Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co,.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
American School of Corresp.
Electrical Engineer Inst.

Int. Correspond. Schools.

Cross-Ann Braces, Etc.
Anderson. A Soni, W. H.

Cross-Arms, Pins and
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect- Supply Co.
Western Electric Company.

Cmt-Omts and Switches.
Bossert Elec. Const, Co-
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westinghouae EL A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.
h u 1 lock Elec. Mfg. Co.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Else. Mfg. 00.
Lowell Model Co.
Missouri Electrical Mfg. Co.
Northern Elec. Mfg. Co.
Ohio Electric Works.
Parsell & v.

Bcbortman AHaydsn.
SpTavrus Elsctric Co.
Btnrt«TantCo.,B. F.
WagneT Electric Mfg. Co,
Warren Elec. Mfg. Co.
Weetera Electric Co.
Western Elect. Supply Co.

Westinghouse El. & Mfg. Co.

Electric Heating; Appl.
Amer. Electrical Heater Co.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westingnouse El. & Mfg. Co.

Electric r»ignw,
Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Enclneen.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent & Lundy.
Wagner, Herbert A.

Electrical Instruments.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage A Bro., F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect, Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

EMectrs-Flatlng Maoh'y.
Besly & Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engines. Gas.
Modern Gas Engine Co.
Parsell A Weed.

Englnti. Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Quincy Engine Works.
Sturtevant

; Co., B. F.
Whitehead Company, W. W.
Eih'n Steam Apparatus.
American District Steam Co.

I'M Ontnts.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Firs Extinguishers.
Monarch Fire Appliance Co.

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co., B. F.

Fnses and Fuse "Wire.
American Elec. Fuse Co.
Central JBlectric Co.
Chicago Fuse Wire A Mfg. Co.
D. & W. Fuse Company,
Electric Appliance Co.
Vomacka A Mazanek.
Western Elect. Supply Co.
Western Electric Company.

Gears.
Besly A Co., Chas. H.

Geaeral Else. Supplies.
Blfmell Company, The F.

H .fj.ci! -K-;.-r -v VAdr. Co
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Standard Electric Company.
Westsrn Elesnrlc Co.
Wensrn Elect. Supply Co.

OlasH Wool.
Glass Wool M fg. Co,

Olehss svad Electrical

y GUtm Co,
Murray A Co., James J.

Phcanlx Glass Co.
Western Elect. Supply Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating and Ventilat-
ing- Apparatus.
Sturtevant Co., B. F.

Holders. Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Hagnot Wires,
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lacquers.
Barrett A Co., M. L.

Lamps, Ineaadeseeat.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchild A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Pittsburg Electric Lamp Co.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps. Inc., Adjusters.
Genevieve Company.
Inc. El. Lt. Manipulator Co.
Webster, Geo.

Lamps, Incandescent —
Keplacer* A Cleaners.
Inc. El. Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fuse Co.
Central Electric Co.
Electric Appliance Co.
Ft, Wayne Elec, Wks., Inc.
General Electric Co.
Westinghouse El. A Mfg. Co.

Linemen's Climbers.
Anderson A Sons, W. H.
Klein A Son, Mathlas.
Smith A Hemenway Co.

Hairnet 'Wires.
(Bee Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks,, Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, IDlee.

Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg Co.
Westinghouse El. A Mfg.Co.

Motors — See Dynamos and
Motors.

Kippers and Flyers.
Klein A Son, Mathlas.
Smith A Hemenway Co.

Packlnar.
Besly & Co., Chas. H.

Patent Attorneys.
Barnaclo, F. W.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Platinum Bonght and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co,

Poles and Ties.
Berthold & Jennings.
Cooltdge Fuel A Supply Co.
Fowler, John H.
Holcomb-Lobb Co.
Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Ozan Lumber Company.
Perrlzo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Poli-.h (Metal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Bierce Smlth-Valle.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Bierce Smith-Vaile.
Williams A Co., M. F.

Rait Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners. .

Gt. West. Sm.and Refining Co.

Reflectors.
Amer. Refit. A Lighting Co.

* Farles Manufacturing Co.

Re-Winding—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. A.
Westinirbouse El. A Mfg. Co.

Second-Hand Maoh'y.
Chicago Houbo Wrecking Co.
Gregory Electric Co,
Illinois Maintenance Co.
Matthews A Bro., W. N.
McKlnney A Co., W. S.
Schureman A Hayden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Amer. Reflt. A Lighting Co.
Farles Manufacturing Co.

Holilerlng Paste.
Burnley Battery A Mfg. Co,

Spealclag Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Go.
Western Electric Co.
Western Elec. Supply Co.

Fox* Aiptiabetioal XrxtS&x. o* ACl-v&rtlm&m.&xi'tm See JPc*fi;e »•

Speed Indicators.
Besly A Co., Chas.H.
Queen A Co.
Weston Electrical Inst. Co.

Springs.
American Steel A Wire Co
Barnes Co., The WaUace
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Cc
Gould Storage Battery Co.

Tapes, Insulating.
American Electrical Works
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telegraph Supplies.
Bunnell Telegr. A Elec. Co.

Telephones, Telephone
Material and Switch-
boards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co
Bissell Company, The F.
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co
Chicago Telephone Sup. Co.
Couch A Seeley Co.
Ericsson Telephone Co.
Eureka Electric Company.
Farr A Farr.
Holtzer-Cabot Electric Co
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co
Mason Telep. Pay Station Co.
Metropolitan Tel. A Elec. Co
Missouri Electrical Mfg Co
Moon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Strowger Aut. Tel. Exchange.
Telephone Co. of Amer. The
Union Switchboard Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Klein A Son, Mathlas.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Transformers.
Crocker-Wheeler Company. -

Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company.
Vlndex Electric Company.
WagneivElectric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Trucks, nieotrlc Oar.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stllwoll-Blerce Smlth-Valle.

Varnishes.
Sterling Varnlah Co.

Vulotvnlsed Fibre.
Vulcanized Fibre Co.

Wire, Bare.
American Stool A Wire Co.
Besly A Co., Chas. H.
Central Electric Co.
Electric Appliance Co.
Okonite Co., The
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground C. Cs
Western Eleotric Co.
Western Electrical Sup. Co.

X-Uar •atsUn.
Queen A Co.
Willyoung, Elmer G.
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WINNERS OF VICTORIES.
THE COLUMBIA YACHT

Has Won Again.

THE COLUMBIA LAMP
Is Winning All the Time.

They make good time, too, shipped direct from
stock where we carry them in all candle-

powers and voltages.

Also high volt and series Railway Lamps.

SALES AGENTS,

264=266=268=270 Fifth Avenue, CHICAGO.
^wr

A FEW OF BRUNT'S
High-Grade Porcelain Cleats.

(REDUCED TO HALF SIZE.)

INSIST ON HAVING BRUNT'S" CLEATS. TUBES
AND INSULATORS. YOU REQUIRE THEM

IN DOING FIRST-CLASS WORK.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G.F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

Constant Current Series

Long BurningArcLamps

Differentially Controlled.

Direct Carbon Feed.

Easily Adapted for Differ-

ent Currents and

Voltages.

No Springs.

Write for Bulletin 7000.

WESTERN ELECTRIC COMPANY
CHICAOO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN eLECTRIC COMPANY,
St. Paul. Minn.

STANDARD ELECTRIC COMPANY.
Cincinnati, Ohio.

ANTWERP. I

CALIFORNIA ELECTRIC *l "ORkS
San Francisco. CI.

KILllOLRNE « CLARK COMPANY,
Seattle. Wa.«h.
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It's a Daisy!

Railway

Feeder Wires

THE OKONITE CO.. Ltd.

253 Broadway, New York.

WILLARD L. CANDEE
H. DURANT CHEEVER I Manage

GEO. T. MANSON, General Supt.

W. H. HODGINS, Secretary.-

^wmmwmmwmmmmwmwMF
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LARGE STOCK OF:

SECOND-HAND
STREET CARS
AT SPECIAL PRICES. ALMOST ANY STANDARD MOTOR EQUIP-
MENT. WRITE FOR DESCRIPTION AND SAY WHAT YOU WANT.

NOTE ALSO IN ADDITION TO OUR OTHER AGENCIES, WE ARE AGENTS

FOR THE STANDARD VARNISH WORKS (OF NEW YORK)

Gutta-

percha

Insulating

Varnishes

UDIO
Insulating
Varnish.

Especially designed for use on all

general lines of Electrical work
and can be employed to advantage
on Armature Coils, Transformer
Coils, Magnet Coils, Paper, Cloth,

Fuller Board, etc.

A high insulator, very flexible

and effectually resists the action of

water or lubricating oils. Should
be baked at a temperature of 175
to 190 Fahr. from 6 to 8 hours.

When used for coating paper,

cloth, etc., this varnish should be
thinned with benzine.

Quick Drying
Insulating Varnish.

This varnish will air dry over

night. It is especially recom-
mended to Electric Railroads and
Manufacturers for use on Coil

and other work, where baking
facilities are not available.

It can also be used as a baking
varnish and will bake in 2 to 3
hours at a temperature of 150
Fahr. It possesses remarkable
elasticity, effectually withstands
the action of water or lubricating

oils, is a high insulator and is

well adapted for use on all classes

of electrical work where a quick
baking or air drying varnish can
be used.

If used for coating paper, cloth,

etc., it should be thinned con-
siderably with benzine.

Extra Elastic

Insulating Varnish.

Specially adapted for use on
Coil and other work, where the
HIGHEST DEGREE OF FLEXIBILITY
ATTAINABLE, IS REQUISITE.
This Varnish possesses high in-

sulating properties, effectually

resists the action of lubricating

oils and moisture and is a high
grade, durable Insulating Varnish.

Should be baked at a tempera-
ture of about 200 Fahr. from 10

to 12 hours.
When used for coating paper,

cloth, etc. this Varnish should be
thinned somewhat with benzine.

Black

Finishing Varnish.

A high grade black varnish,

designed for use by electrical

manufacturers, as a finishing

coat on Armatures and Fields.

Dries in half an hour, a good in-

sulator, effectively resists the
action of lubricating oils and
gives a bright, glossy finish to

work, which will not fade. On
account of its quick drying and
high insulating properties, it can
be used to advantage by Electric

Railways and Light Stations and by
eleciric repairers, for all classes

of quick repairs to dynamos and
motors.

AGENTS ALSO FOR THE NORTHERN ELECTRICAL MFG. CO. STREET RAILWAY GENERATORS

AND CUTLER-HAMMER RHEOSTATS.

IMil 11 rP IOIR I IK Vl> AFTF.B THE
ST. RY. COXVKXTIOX ( IK YOr CAN I

AKI> KKAII THIS AD.

MISSOURI ELECTRICAL MANUFACTURING CO.,
P. D, CADLE. President. F. B, LITTLE, Vice-President. R. W. MOORE, Secretary. W, F. LITTLE, Treasurer.

General Offices, 1216 Washington Avenue, ST. LOUIS, MO.



WESTERN ELECTRICIAN October 12, 1901

NEW AND PRACTICAL

DOME ELECTRIC MEDICAL BATTERY

Most Compact and Convenient

Battery Ever Produced.

Complete battery

is contained in

aluminum case,

seven inches long

and two inches in

diameter.

Can be carried in

pocket. All attach-

ments including

massage roller

sponge, electrode,

etc.

Simplest and Best Battery Ever Produced.

No Acids or Liquids Used.

No Complicated Circuits, Anyone Can Use Them,

PRICES::

BATTERY COMPLETE WITH ALL ATTACHMENTS, $3.00,

In lots of six or more 20 per cent discount.

Extra dry batteries 25c. net.

WESTERN ELECTRICAL SUPPLY CO.

St. Louis, U. S. A.



October 12, lQOt WESTERN ELECTRICIAN

TRADE _ HABK.

The "G. I." Series A. C. System

(or Street and Commercial Lighting,

is attracting the attention of Station

Managers and Engineers everywhere.

Perfect Regulation,

Highest Efficiency,

Ease of Installation,

Simplicity.

Are a few points that make the

"G I." A. C. System the most popu-

lar and has resulted in its selection after severe competitive test.

One Customer writes:

"We are pleased to state that we have your A. C. arc lamp sys-

tem in operation for the past five months and that the same gives

entire sa'isfaction. We recommend your lamps and regulators to any-

one desiring to install such a system."

WRITE FOR BULLETIN No. 83 FOR FULL
INFORMATION.

Circuit Breakers
Read what a user of G. I. Circuit Breakers

has recently written us regarding them:

"In regard to the circuit breakers furnished

us on the 24 Railway Feeder Panels, we beg to

say that up to the present time (after being in-

stalled one year) the breakers have been giving

excellent satisfaction, opening at the load for

which they were set and leaving no burnt marks

on the metal when opening under a heavy current."

WRITE FOR BULLETIN No. 52.

Switch Boards, Incandescent Lamps,

Panel Boards, Fan Motors- Desk and Celling,

Automatic Switches, Small Power Motors,

Quick-Break Switches, Rotary Converters,

Push-Button Switches, Rheottats, Speed Regulators,

Ammeter and Voltmeter Switches,

Circuit Breakers— U. L. & O. L.,

Flush Receptacles and Plugs, Wright Discount Indicators,

Molendo Receptacles and Plugs,

High Tension Apparatus,

Arc Lamps—A. C. <t D. C, Underground Apparatus,

Regulators, Transformers,

Sewing Machine Transmitters,

MANUFACTURED BY

GENERAL INCANDESCENT ARC LIGHT CO,,

Factory and Ceneral Offices:

572-078 FIRST AVENUE, NEW YORK.

Branches in all Principal Cities. Agents Everywhere.

G. I.

INCANDESCENT
LAMPS.

General IncandescentLamp Co.,

Write tor Bulletin
No. 90.

NEW YORK.
ClyBVBLAND.
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MORE THAN I EXPECTED

INCREASE your earning power by mastering

the theoretical principles underlying your

work. Hundreds of fine positions are open

to young men who combine technical education

with practical experience. If you have the am-
bition to advance, a course in the American

School of Correspondence offers you the oppor-

tunity. Courses by correspondence
- IN =

Mecha.rvical Locomotive

Electrical Marine

Staf.iona.ry Textile

ENGINEERING
Heating. Ventilation and

Plumbing:
Mechanical Dra.wing,

Including Isometric. Perspective and
Descriptive Geometry,

under instructors trained and teaching in the great

technical schools for which Boston is famous.

The advantages offered by a school healed in a great eduea-

tionaland manufacturingcenter like Boston areself-evident to every

intelligent man.

Special Premium
Offer.

For the purpose of securing a large number of tie:

in the early winter months, zi-e will for a limited tim* s

each full engineering course our nezc-

Reference Library of Engineering Practice.

This handsome set of books is bound in half leather, and consists

of over 2,000 pages from our most valuable lesson faf -

Electrical, Mechanical and Steam Engineering ;ng

a

unique ami extremely valuable technical library.

Full description, and Hand-book describing courses, methods

and terms may be had on application.

American School of

Correspondence,
[Chartered .setts)

Boston. Mass., U.S.A.

Mention Western Electrician.
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CIVES
THE

I irn Il/r TAI I/IIIO CrrCOT TO SICNS AND show-window decorations- in fact, to

IrbLIKC lALKINu trrtul all displays where electric lichts form a part

THE
ORIGINAL
REYNOLDS
FLASHER.

THE ONLY ORIGINAL REY-

NOLDS FLASHER is used and

endorsed by the largest and

most substantial concerns in

the world.

Every claim is substan-

tiated by successful results.

Write now for our interest-

ing proposition to Central Sta-

tions. Electrical Supply Houses

and Electricians.

REYNOLDS ELECTRIC CO., (incorporated), 221 Fifth Ave., CHICAGO,

SAVES
From 40 to 60%
on Electric

LIGHT BILLS.
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EDISON LAMPS
FOR

Street Railway Cars

SPECIALLY DESIGNED

To withstand all vibrations and jarring in any position. To

resist RAIN and MOISTURE.

SPECIALLY SELECTED

For close uniformity in current, insuring uniform lighting,

Standard Railway Lamp.
j 1 amo I itc

supplied for 500, 550 and uniform power consumption and LU1NU Lire.
600 volt circuits.

Special Headlight Lamp.
Throws brilliant path of light

when used with parabolic

reflector.

GENERAL ELECTRIC COMPANY,
Main Lamp Sales Offices, HARRISON, N. J.
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ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

MANUFACTURERS OP

PORCELAIN OR CLAY SPECIALTIES,
Knobi, Cleats. Circuit Brokers.

THE BOWERS MANUFACTURING CO..
MOGADORE, OHIO. 314-316 EAST 76TH STREET,

VOMACKA & MAZANEK,
MANUFACTURERS OF

Tested Fuse Links, Fuse Wire and Specialties.

NEW YORK CITY.

How About Lamps ?

GOT EXACTLY WHAT
YOU WANT ?

. . .TRY OURS. . .

THE COLORADO LAMP CO.,
DENVER.

GOULD STORAGE BATTERIES.
ESPECIALLY ADAPTED FOB

STREET RAILWAY
POWER PLANTS.

ust CF.NTRAL STATIONS

and ELECTRIC VEHICLES.

Electric Elevators, Railroad Signal

Apparatus, Telegraphs, Telephones,
Electric Fire Alarms.

Send lor Description ind Catalon.ua.

GOULD STORAGE BATTERY CO.,

HEW YORK OFFICE, 25 West 33d St.

worv.,DEPEw, n.y. NEW YORK, H. Y..U.S. A.

EDISON PRIMARY BATTERIES.
AS [DIBON-LALANDr.

FOR CAS ENGINES.

BLOT MACHINES,

AUTOMOBILES

RAILROAD SIGNALS.

CROSSING BELLS,

SMALL MOTORS,

ETC.

CONSTANT CURRENT

NO LOCAL ACTION,

WILL NOT FREEZE,

L'QUIP TIGHT

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY.
CE, 138 riTTM AVENUE.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

Your Boiler Water Must be Analyzed FiSTT^.
You must deal with a Company who can sell you the concentrated solid extracts to be

reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

WIM. H. icix;ar, Hrenlclfsnt. TELEPHONE. HARRISON I368and 1373

GENERATORS

direct current
uiii!\Uim.<ii;i:i\i

MOTORS
My size,
direct current
AiieiwAtmg CURRENT

ROTARIES
i or i:\iihu si umi
FOR POWER SER\ICL

BOOSTERS
FOR RAILWAY SERVICE.

.»» STORAGE BiTIERV SERVICE

OUR DESIGNS WERE AWARDED
A GRAND PRIX

AND FOUR GOLD MEDALS
AT PARIS IN 1900.

SALES ORGANIZATION

WAGNER ELECTRIC MFGD
ST.LOUIS.MO.

BULLOCK ELECTRIC MFGG.
CINCINNATI. 0.

Faries Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOCUE NO. 9 just
issued will be mailed up-
on application.

ARK FAMILIAR TO
VII I .1.1. i Tltli ll
PEOPLE.

FARIES MFC. CO., Decatur, Illinois.

REFLECTORS!
8ILVRR.PLATKD
MIKKOR
HKFLECTOBH
FOB
IXCAXDEH* ENT
CLl'STERN.

Made In many sizes and styles. Trimmed
with prisms If desired.

We also manufacture

Sliver and Opal OJass Inverted DouMe Cone
Reflectors, Chandeliers and Sun Burners

For lighting and ven-
tilating

Churches,
Theatres,
Halls and
Public Buildings.

St reel and Ornamental
.sign Lamps of Every
Kind for Oil, Gas or
Gasoline. Border
Lights, Bunch Lights.
Foot Lights and Gas
Stands for Theatres.

SEND FOR CATALOG.

AMERICAN REFLECTOR & LIGHTING COMPANY,
271-273 FRANKLIN STREET. CHICAGO. ILL.. U. S. A.

THE CENTURY GLASS CO.,

BELLAIRE, OHIO.
MANUFACTURERS OF

Open and Enclosed Outer and Inner

Arc Globes and Shades for all types
of lamps. Crystal, Opal, Opalescent,
Alabaster.

The "nlv house In America making a specialty of

electrical olas&ware.

For Porcelain or Clay In*
sulatlng Specialties, such as
Bushings, Knobs or Cleats,
Address,

THE AKRON SMOKING PIPE CO.,
MOCADORE. OHIO-

MOLONEY

TRANSFORMERS
HAVE NO EQUAL.

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.
Two-year guarantee.

Moloney Electric Co.
ST. LOUIS, Mo.

FRANCIS GRANGER. New York.

WESTERN ELECTRICAL SUPPLY CO .

51. Louts. Mo.

NORTHWEST ELECTRIC EM). CO..
Portland. Ore.

'-- 5
- Northern

Motors

are of such compact and

symmetrical design that

they are easily operated

in any situation for any
kind of work. They can

be belted, geared or direct-

=^^=^====^^^== connected to the driven

machine. Our Engineering
Corps has made an exhaustive study of the various wood and
metal working machines in use by manufacturers for the pur-

pose of determining the best methods of electric drive, and we
have the results of years of patient investigation carefullv com-
piled for the benefit of our customers. We have made some
of the largest installations for complete electric drive in

America and challenge a comparison of economical results.

We build all sizes of Generators and Motors for either Alternating or Direct Current. Ask for Bulletin No. 340.

NORTHERN ELECTRICAL MFG. CO., madison, wis.

Northern Spherical Motor. Inclosed Type.
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A WET JOB DRY
NEWGARD COMBINED
WATERPROOF GLOBE
AND RECEPTACLE. . .

No socket or other attachment necessary. Strong,

durable and the only article of its kind that is an abso-

lute protection to the lamp.

Sind for special circulars showing the three different

styles.

ELECTRIC APPLIANCE COMPANY, : : CHICAGO.

A STOCK OF

EDISON MINIATURE LAMPS
Should be kept by every

Central Station for rental

to their customers. They
popularize electric lighting

and bring a profitable in-

come from a small invest-

ment. Very desirable for

Christmas Tree and Holi-

day Decorations.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N. J.

MICA
INDIA
AMBER
SOFT GREEN

For ELECTRICAL and MECHANICAL PURPOSES.
Quality the Best. Prices Low. Correspondence Solicited.

EUGENE MUNSELL & COMPANY,
I 17 Lake Street, CHICACO. 2 18 Water Street, NEW YORK

ENGINEERING.HIRBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,

^^,VOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,

.X"^ RELIABLE. ACCURATE,
e^esipeg? Send for Circular.I*T L. Ml. PICNOLET.

78-80 Cortlandt St., NEW YORK, N. Y-

AMERICAN" SB"
ARE THE "BEST. Send tor descriptive Circular,

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
re teas. 1 71 S. Clinton St., Chicago, III,

SPARKING
a fire.

Reduces the working capacity of a
motor or dynamo, wears out the com-
mutator, wastes power andmay cause

All this may be avoided If you use .......
The onlv article that will PREVENT
SPARKING. Will keep the ( ommu-
latnr in eood condition and PRE-
VENT CUTTING.

Absolutely Will Not Gam The Brushes.

60 Cents per Stick. $5.00 per Dozen.

SEND FOR FREE SAMPLE STICK.
For sale by all supply bouses, or

K. McLENNA" ACQ Sole Manufacturers, qqq, IOO Washington St.. Ch leago.

It will put that high gloss on the
Commutator you have so long sought
*fter.

INCANDESCENT
LAMP HANGER
Will roll up 10 feet of lamp cord

and last for years. Suitable for
factories, offices anil dwellings.
Lamp always out of way when not
in use. Guaranteed to give satis-
faction. Sample hanger sent on
receipt of wholesale price, 81.00.

Genevieve Co.
low

iA
Cily -

WE BUY OLD BELTS
OR SCRAPS, ANY SIZE OR

CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFQ. CORP.
27 W. MONROE ST., CHICAGO.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market.

Write for Prices. .

Manufactured by

THE HEATH ELECTRIC CO.,

DETROIT, MICH.

JAMES J. MURRAY & CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

We manufacture Arc and Incandescent

Globes and Shades of all Shapes In Opal
Clear. Roughed and Colored. Large
Capacity. Prompt Shipment.

SL 7H

Lei TV\SL

McROT CtAV WoHKH.
Brazil. led

302 Broadway. New York
li'TO Monadnock Blk Chimeo,

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of BARE COPPER WIRE AND GABLE, PAPER INSULATED CABLES,
Executive Offices, Times Building, NEW YORK, NCEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.

Y.

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm

service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Lalght atreet, New York.

Wi»»Sacea^iSeS»»C*»SS*SSKC^^

MANHATTAN SERIES

A. C. Enclosed

Arc Lamp System.

ENCLOSED ARC LAMPS FOR ALL CIRCUITS.

MANHATTAN GENERAL CONSTRUCTION COMPANY,

NKWAHK, IV. J.

SALES OFFICE: 120 BROADWAY, NEW YORK.

O5182C82C85O«0GiXfflW^ . -.-OX



October 12, 1901 WESTERN ELECTRICIA: IS

rRANN N. PHILLPIB, PNCSIOCHT.
C. H. WAGEN« III,, Tin ...,;: 1. General HtNiam.

K. HOWL-NO PHILLIP*, VlCC-Pnt«.
• .ft. RtMIHGTON.JPl., «CC.

AMERICAN ELECTRICAL WORKS,
PKOVIWKXCK, K. I

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yobk Stoke. W. .T. Wat-on. 26 Corllandt St.
Cbicaoo Stobe, F. K. Donohoc, 82 Lake St.

Montreal liitAN'cu, Kuyenc F. 1'hllllps' Electrical TVorlts.

MAIN OFFICES AND FACTORIES, Phi LLIPS DALE , R. I,

Six Y.«r» with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Ctuiet. Patant Soliciting.

QIAILLET, ADOLPHE A.
Consulting Electrical Engineer.

Plans and speciBcat Ions for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, K.Y.

THE

DIAMOND

CORD

ADJUSTER.
Best and Cheapest

in the Market.

Send for Free Sample
and Prices.

GEO. WEBSTER,
CHRISTIANA. PA.

R IM

AMERICAN ELECTRICAL HEATER CO.
Manufacturers Electric Heating Appliances,

Write for catalogue I OS- I 97 River St. DETROIT MICH

Now We Have Struck It
AND CAN GIVE YOUAN

ARCLAMP UP-TO-DATE IN

EVERY RESPECT
UIRE.T CURRENT—POTENTIAL TYPES.

This Is a Cut of Our Lamp with Cover and Globe Removed.

Write now for particulars on the

L.-H. ENCLOSED ARC LAMP.

TOSANDERSON TOOL WORKS, *hderson, ind.

k 275 "Used" Outriggen, as good as new, complete with Eddy Self-Locking Wicdlais
and Bracket, shown in cut. on pole mid way between windlass and outrigger. By
using our Outrigger you can save Pole and Suspension Pulleys, strand for iuipeni.cn

and get a Windlass and Iron Bracket FREE. Our price is very little more than

twice the price of the new Windlass alooe.

3Lov $>6Xz C\vea\v
We also have a quantity of 12 x 12 x 8 x 4# CLEAK ARC
<.I.OBI\S. The price on new ones. S4.50 per dozen. On

I seil.'* with a few carbon specks on them, 93.50 per dozen.
Xo charge for packing f. o. b. cars, St. Lonis.

W. N. MATTHEWS & BROS.
32Q N. 6th Street, ST. LOUIS.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

NA/« Are. Prepared to Furnish Beat Quality
FINE MAGNET

ANNUNCIATOR
JUMPERWIRE ALSO

SWITCHBOARD
CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products in stock.

NATIONAL CODE STANDARD

"0. K." Weatherproof Wire.

Slow-Burning Weatherproof

f and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

COLLEGE

AUTOMATIC

CLOCK

SWITCHES.
W, make them to turn on or to

turn off show window or dfsptsy

3 After tlic slot*, is closed.

es smote for "on "'or •off."

IS imp.. 26 Lights. Standard. 220
V.. D. P.. 14 50: T. P . $5 50

25 Amp. 60 Lights. Standard. 220

V.. 0. P., S5 00: T. P.. $6 50

50 / mp.. I 00 Lights. Standard. 220

V..D P.. $6 00: T. P . S8 00.

76 Amp.. 150 lights. Standird. 220

V .D P . $8 00: T. P.. $10 00.

Perlccll) Reliao'e

Sent on 10 Dais' Trial.

CITY ELECTRIC CO.,
CALESBURC, ILL.
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WANTED.
Foreman for Armature and Field Department

by a concern manufacturing direct-current dy-
namos and motors to 500 K. W.; must bave had
successful experience as foreman and be thor-

oughly familiar with insulation materials ancf

methods of manufacturine modern machine
wound coils; executive ability In bringing work
through consistently and in handling men,
of primary importance. Portion considered
desirable and applications In strictest confi-

dence invited from experienced and thoroughly
competent men. Address with particmars as to

past experience and salary desired, etc. "WEST-
ERN CONCERN." care of Western Electrician,

510 Marquette Bldg\, Chicago.

WANTED.
A station man in combined water power

and steam electric light and power plant,

operated on the three wire system. Must

be competent to maintain the plant at its

highest efficiency both as to steam plant

and electric light and power plant. Must
be strictly temperate and of good habits.

WILLIAMSON, WICKSTRUM & CO.,
Clay Center, Kan.

WANTED.
Competent, practical electrician to taKecharge

of Western coal mining plant, operated by elec-

tricity. Married man preferred; give refer-

ences*; state terms. Address -'MINING," care

of Western Electrician,510 Marquette Building,

Chicago.

WANTED.
First-class, experienced mechanical or

electrical draftsmen wanted at once; those

with shop experience preferred. Apply by

letter stating experience in detail, salary

expected, and giving references, to CHIEF
DRAFTSMAN, P. O. Box 911, Pittsburg,

Pa.

WANTED TO BUY.

Three (3) phase, 220 V. Alternating

Current Motor*. H. P. from 5 to 20.

Address "THREE PHASE." care West-

ern Electrician, 510 Marquette Building,

Chicago. 111.

WANTED.
800 K.-W. of second - hand

direct current, 225-250 volt dyna-

mos, varying from 50 to 250 Kilo-

wattcapacity. Also one 100 K.-W.,

500 volts. Address with full par-

ticulars and prices.

W. S. WIALLORY,
ORANCE N. J.

D. 8. E>"GI>"EEB OFFICE, 735 N. Capitol St..

Washington, D. C . Sept. 16, 1901. Sealed pro-
posals wlU be received here until noon, Oct. 16,

1901, and then publicly opened, for furnishing
and Installing electric elevators for new building
for Government Printing Office. Information
furnUhed on application. JOHN STEPHEN
SEWELL. Capt, Engrs.

ARC LAMPS FOR SALE.
Jul u Uken from Ibe line, In operating condition.

100 M, 12 double T-H lamps, g 5-1.50 each.
100 M. 2 double T-II lamp-i, S 5.00 each.
60 K, single T-H lamp*, (0 S4.fi0 each.
We >Uo offer Lbese lamps thoroughly over-

hauled and put In r1r»t-cla*is guaranteed
ra; also some T-H dynamos.

AMERICAN ELECTRIC SUPPLY & MFG. CO,
27 Thames St., New York CHy.

FOR SALE.
One 500 H. P. Heine Safety

Boiler, for 150 lbs. pressure, built

1898, located at Joliet 111.

w.w.
DAVENPORT, IOWA.

~ FOR SALE.
65 h.p. Buckeye Englne.cylinder 10 ln.x l4ln.

Two 60 in. fly-wheels. First-class condition.

W.S.McKinney &C0.1543 Marquette Bldg.Chicago.

FOR SALE.
Second-hand incandescent 100 light dvnamo,

in first-class order. Address W. N. MARTIN,
Hickory, N. C.

Alternators, Westinghouse. 1,000 volts, IG.hOO
alternations. 2-65 k. w. alternators, $385
each. 1-30 k. w. at $285.

Generators, 1-100 k. w., 550 volts, slow speed
S675

Heater, Berryman, about 700 h. p., $250.
Engines, Boilers, Dynamos, some good bar-

gains. Also Are Lamps and Arc Dynamos.
Everything in first-class practical condition.

American Electric Supply and Mfg. Co.,

27 THAMES STREET, NEW YOHK ClTY.

FOR SALE.
Lot 110-volt new fan motors at bargain prices.

Old material purchased. WALSH'S SONS 4
CO , 280 Washington St.. Newark. N. J.

FOR SALE.
Second-hand insulated weather-proof

copper wire.

No. 6
? 14 cents per pound; No. 8, 14^

cents per pound; No. 10, 1 5 cents per pound.

C.MATHES' SONS CO.,
ST. LOUIS, MO.

FOR SALE.
One—100 Horse power direct current belted

type 500 volt Modtrate Speed Motor.
One—40 Horse power direct current belted

type 500 volt Moderate Speed Motor.
Manufactured by the Westinghouse Electric

A Mfg. Co These machines were used less than
ten months to operate a flouring Mill ; are in first

class condition and ready for immediate de-
livery. For further particulars, address.

The Lee-Warren Milling Co., Sallna, Kansas.

FOR SALE CHEAP.
One 50 light, 2 000 candle power Standard
arc dynamo withextranewarmature. One 25
K. W. 500 volt General Electric multipolar

generator and one 25 K. W. 500 volt Gen-
eral Electric multipolar motor. Address
A. M. BARRON, 164 Dearborn St. .Chicago. III.

FOR SALE.
Electric light plant in prosperous town

in Nebraska. Plant has recently been over-

hauled, lines re-built and is in good operat-

ing condition. Large increase in business is

possible with additional investment in ma-
chinery and extension of lines throughout
the city. Reason forselling lack of necessary

capital to enlarge plant. Will sell on partial

payment basis. Those meaning business

apply to "PLANT," care Western Elec-

trician, 510 Marquette Bldg , Chicago.

FOR SALE.
The whole or part interest in a large

and paying Electrical Supply, Construction

and Repair Company in the best city in

Iowa. Good position for practical man.
Address "IOWA" care Western Elec-

trician, 510 Marquette Building, Chicago.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chlcaio.

recory:
ELECTRIC co.

54-62 5.CLINT0N 3T. CHICAGO

One 80-k. w. General Electric alternator,
One BO-k. w. •' " "

One 75-k. w. " " "

Twol20-k •*. • " "

One 80-k. w. TVcitlngbouse "

One 45-k. w. "
Two 60-k. w. '•

One f,0-k. w. "

On. 7'-k. w. "

On • 20fi-k. w. Wood
One 75-b p.. Wentlnghouse Induction motor.

tot '•• Monthly Bargain Shwt. with net
price, on machine. In stock at our work,.

ippuatiu fully guaranteed.

60 cycle.
• 60 "

' 138

All

jEbvVARDS A^Co

The Standard Open Circuit Batteries
of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO,
111 to 117 East 131st St., N. Y.

. E.-A. L. Monitor Bell.
(Patented.,)

Hammer rod supported In two placesand tbrown straight out and in by the
armature, striking KQn% on, inside.

f ncai-cdfje.Lhuse'ivinnarul] ..-leartone.
All aprinys made ol Phi..-|.hor-iSroQze

and so formed that there is least pos-
sible strain.
Contacts are platinized, adjustment

is made by pressure on the standard
which supports one contact. \u Bcrewa
or nuts being-used in the adjustment,

,

betl does not get out or order by ooer-
| ation. J K

Ordinarily the weak point is the
pivot, the unreliable one the adjust-
ing screw and nut. As these defectshave been eliminated, this bell will
stand hard usage and operate under
adverse conditions.
The hammer entirely concealed bv

gong and oannot.be tampered with
1 It is especially adapted for use on

street cais.as.in addition to the advan
,
tapes mentioned, it is duef, insect and

J
moisture proof.

fiBwyowti H-y

GORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work*

Qlves a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem.
plating the improvement of powers, will And it to their interest to confes
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIREMENTS
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.M«
U.S. METAL POLISnrS^r
POLISHES ALL METALS. i NcwYoo... Chicago. San. Fhamccco 295.E.Wa-

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 flarquette

Bldg., Chicago. You will save TIME and

MONEY by doing so

ttPl AHl.lnUH.li 1875.

COMBINATION OF

Stow Flexible Shaft
AND

MULTI-SPEED MOTOR.
Practically dust and water proof. For Portable

Drilling, Tapping. Reaming, Emery Grinding, etc.
Write for Catalogue and Prices.

STOW MFG. C0. ( Binghamton, N. T.
Gen'l European Agents, Sellg, Sonnentnal «t C*.,

86 Queen Victoria Street, London, England.

Your Street

Car

Fare
One Way

WILL PAY FOR A

TELEPHONE
FOR A DAY.

5 Cents a Day »nd UP.

CHICAGO TELEPHONE CO., " ^i?^1
??.

ST'



October 12, 19c WESTERN ELECTRICIAN 1-

WE CAN SHIP IMMEDIATELY.
WIRE US FOR PRICES ON ANY OF THE FOLLOWING:

CORLISS ENGINES.
1 1000 II. P. 26x48 1 Mo Flshklll Corliss.

1 700 n. P. 28x60 Double Flshklll Corliss.

1 600 H. P. 26x48 B. P. Allls Corliss.

1 326 II. P. 20*48 Harris Corliss.

1 225 H. T. 1S.\I2 E. P. Allls Corli-s.

1 126 H. P. 14x86 Vllter Corliss.

ENGINES.

1 800 II. P.

1 800 II P
1 250 II. 1'

2 160 n. P,

COMPOUND HIGH SPEED

15x23x15 Axmlngton-Slms cross-compoond.

14x23x16 No"- York Safety tandem comp.
vi imams Vertical type; 2 P.

13x19x15 Mcintosh & Seymour tandi-m com-

pound.

HIGH SPEED AUTOMATIC.

1 150 H. P. 16x15 Tkcenlx.

1 100 H. P. 14x16 Now York Safety.

1 100 II. P. 13x12 Ideal.

1 10O H. P. 13x12 Phrenlx.

1 100 II. P. 10x15 Weston.
1 SO H. P. 12x16 Weston.

1 75 H. P. 12x18 Taylor.

1 55 H. P. 10x10 Ideal.

DIRECT-CONNECTED UNITS.

1 75 K. W. American Ball, 125-volt generator,

connected to American Ball engine.

10 to 140 VOLT GENERATORS.
2 LOO K.

2 60 K.

2 GO K.

50 K.
50 K.

50 K.
15 K.

10 K.

35 K.

30 K.

27 K.

25 K.

25 K.

K.
22 K.

22 K.

14 K.
7 K.

15 K.

W. Triumph.
\v. Thomn -I !:; an.

W\ Jenney.
Wr

. Thomsrin-Hou>ton.
W. Triumph.
W. Western Electric.

\\*. Edison.

W. Detroit.

W. Thomson-Houston.
W. Western Electric.

W. Thomson-Houston.
W. Western Electric.

"SV. Jenney.

W. Detroit.

W. Detroit.

W. Mather.

W. Sperry.
W. Rockford Mayo.
W. Brush.

ALTERNATING GENERATORS.
1 300 K. W. Stanley two-phase, 1100 or 2200 Tolls.

1 123 K. w. Slattery, 1100 volts.

4 100 K. W. Westlnghouse, 1100 volts.

1 60 K. W. General Electric, 1100 volts.

1 50 K. W. National Electric, 2000 volts.

1 37% K. W. Slattery, 1100 volts.

BOILERS.
WATER TUBE

1 300 H. P. Campbell-Zell.
1 300 H. P. Standard.
1 250 H. P. Worthlngton.

WRITE FOR PRICE LIST No 38.

11 LAB

1 54-lncb by 18 !•' Orcboi

1 50 II. I'. I':

l u II. i'. Verticil.

PUMPS.
fcxlO tinplex.

i Worthlngton nplex.

l Worthlngton 10x15x15 duplex.

l Knofl
1 M.tfIs Machine Works Centrifugal.

j I »ecp well.

1 Belted pomp.

HEATERS

1 2O00 ii. I'. Warren .v W
1 600 II. I'. Excelsior.

1 50 II. P. Vertical.

CONDENSERS
1 12-Inch Baragwftnatb.

1 14-inch BaragTvanath.

TRANSFORMERS
2 75 K. W. Westlnghonse, 25-cyele.

1 1000 Watt Westlnghouse, No. 4. 1000-toR.

1 Steel Smokestack, 146 ft. high, 8 ft. 10 In. diameter.

ILLINOIS MAINTENANCE COMPANY
E. H. CHENEY, Manager. 204 Dearborn Street, CHICAGO.

y^Totrtlx Having;!

STEVENS'

MECHANICALCATECHISM
PRACTICAL KNOWLEDGE

FOR
5tatlonary and ,1 urine Engineers, Firemen, Electricians, notormen. Ice

Machine Men and Mechanics In General.

New and Original. All Modern Machinery fully described and explained. Technical
Points made Clear by Word and Drawing. Questions and Answers

for civil Service Examinations, etc.

SUBJECTS TREATED:
WATER. STEAM, COMBUSTION. SMOKE PREVENTION, BOILERS. BOILER
CONSTRUCTION. TESTING AND MANAGEMENT. SAFETY VALVES. IN-
JECTORS, I'UMI'S AND GOVERNORS. STEAM GAUGES. LUBRICATORS.
ENGINES. COMMON SLIDE VALVE. TANDEM COMPOUND. CROSS COM-
POUND. RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR EN-
GINES. TRACTION ENGINES, ELECTRIC ENGINES. AUTOMATIC AND
CORLISS ENGINES. CONDENSERS. JET AND SURFACE. ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR. REFRIGERATION, ABSORPTION AND COMPRESSION METH-
ODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES.
TESTS. TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR. MACHINE
SHOP PRACTICE, STANDARD NUMBERS AND RULES. PULLEY SPEED
CALCULATION. SQUARE ROOT. LEVERAGE, ELECTRICITY. DYNAMOS.
ACCUMULATOR. RHEOSTAT, TRANSFORMER. VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM, MANAGE.
MENT AND CARE OF ELECTRIC PLANT. REPAIRS. ELECTRICAL MEAS-
UREMENTS. MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYS-
TEMS, CONTROLLER, ELECTRIC LOCOMOTIVE. ELECTRIC HEATING
AND COOKING. BOUSE WIRING. DIFFERENTIAL GEAR. FRICTION
CLUTCH, COMPOUND CYLINDERS. REVERSING GEAR, THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.

336 Pages. 240 Illustrations.

'RICE, $I.OO. Sent anywhere prepaid on receipt ol price.

Electrician Publishing Company,
510 Marquette Bldg., Chicago.

» »»»»»4-»»»»»»»»»»»»»<»»»»•»»»»»»»«

BREWSTER UNIVERSAL

SIGN RECEPTACLES.
A SYSTEM OF UNITS
From *bicn rosy be quickly formed, trtred and Installed

anything In the shape of

THOROUGHLY WF.ATRRBPROOP
ELECTRIC S1GSS08 RLKCTRKAL
DECORATIONS OF AST STYLE.

THE CONNBCTWQ UNK.

Clamp* the Receptacles In perfectly rtgM yet readily

adjustable formation of any desired d-: -Ur

.

Simple 1 Practical! Inexpensive !

igd&peosable to Theaters or Merchants desiring to teetp

abreast of the times by

ELECTRICAL ADVERTISING,

For Sale by

ELECTRICAL
SUPPLY
DEALERS and
CENTRAL
STATIONS or
ILLUMINATING
COMPANIES
CENERALLY.

PATENTED wcrra
art- *-»«*

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

13- IB Beaver Street.

1IM.I. -
NEWARK, N. J.
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TELEPHONES
FOR

ALL

USES.

BATTERY CALL,

CENTRAL ENERGY,

GENERATOR CALL,

SELECTIVE SIGNAL,

PARTY LINE.

LONG DISTANCE

TRANSMITTER.

BIPOLAR

RECEIVER. .

STERLING ELECTRIC CO.,
BRANCH:

1260 MONADNOCK. CHICAGO.

OFFICE AND FACTORY:

LAFAYETTE. IND.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with
Pennies or Washers on a string.

Have you investigated Measured Service?
All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St.. CLEVELAND, 0.

SIMPLEX TOLL COLLECTOR.
OPERATOR CAN RETURN COIN.

SAFE. SIMPLE. DURABLE.

Kow about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SIGNALING 'PHONE?

OROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone &Electric Co.,
76 Fifth Avenue, CHICACO.

STRICTLY UP-TO-DATE

/'

OUR

SELECTIVE
LOCKOUT
PARTY
LINE

TELEPHONES
FOB USE ON

ISOLATED
LINES

j

AXI>

EXCHANGE SERVICE.

IMPORTANT NOTICE.
We have purchased the patents of the

Drake Telephone Co., covering the Drake
Selector and Battery Cut-out, and have
made various improvements on the svs-
tem on which patents are pending.

WRITE US NOW FOR
INFORMATION REGARDING THEM.

THE U. S. ELECTRIC MFG. CO.,
BUTLER, PA.

200 CAPACITY
EUREKA SWITCHBOARD.

SWITCHBOARD TROUBLES ARE ENTIRELY
ELIMINATED WHEN

EUREKA APPARATUS IS INSTALLED.

Send for Catalog.

Correspondence
Solicited.

CENTRAL ENERGY
SYSTEM

SPECIAL
FEATURES.

Get our prices onlToll

Line and

Exchange Telephones.

EUREKA ELECTRIC CO.,
143-149 SO. CLINTON ST., CHICAGO.

CABLE HEADS
ALL CAPACITIES.

Success
Comes only to tbos*e telephone exchanges which use the
BEST material. If you use our goods success Is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
tilled with care. Large stocks always on hand.
Telephones, every style and grado. Long and short

hackhoards. Elegant finish and design. Prices that
wlllault. Hard rubber receivers. Oak or walnut wood-
work. New ideas In magneto bells. Each Instrument
guaranteed.

All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.
Electricians' tools. Lightning arrestee, carbon and

fuse. Extension bolls—standard and bridging. Clrcult-
cloaerB. Transmitters of various styles, Repeating
colls, Induction colls, construction material of all kinds.

No. I. Desk Tftlephon*.

WRITE FOJt CATALOGUE*

CentralTelephones Electric Co.,

909 MARKET STREET, ST. LOUIS, MO.
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Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Go.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES Is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
CHICAGO. U. S. A.

CENTRAL ENERCY ,_ ,„ ,., „ i

Telephone. 36-50 W. Jackson Boulevard,

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

THE MOON TERMINAL
with Metal Outer Casing, showing that

it is possible to place The Moon Terminal
Head at any desired place on the pole, to

advantage, owing to the fact that the door
for outer Casing slides.

NEVER KNOWN TO FAIL OR LOSE A WIRE.

Fuse cost is the only cost of maintenance,
as the supports are everlasting, and any-

one can re-fuse the supports.

WRITE FOR CIRCULAR.

THE MOON MFG. CO.,
43-49 S. CANAL ST., CHICAGO.

\J\ TO D,
And Install In >our (own or city in

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERPECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
W o o U. <-» r-y , G H loago*



20 WESTERN ELECTRICIAN October 12, 1901

533KELLOGG TELEPHONES
ARE

PERFECTION

LONG DISTANCE AND EXCHANGE

TELEPHONES
UP-TO-THE-TIMES IN EVERY PARTICULAR.
OUR PRICES

ARE RIGHT.
OUR APPARATUS

IS GUARANTEED.

Substantial in Construction. They are Made of The Finest

Material. There is no Cost to Figure for Maintenance.

Good Equipment Means Good Service,
Growing Patronage and Big Profits,

Toll Line and Exchange Switchboards Manufactured by this

Company are the Most Efficient Made.

WRITE TOR BULLETINS ON TELEPHONE AND SWITCHBOARDS.

YOU ARE CORDIALLY INVITED TO VISIT OUR EXHIBIT, SEC-

TION R, ELECTRICAL BLDG., PAN-AMERICAN EXPOSITION.

COMPACT WALL SET.

Kellogg Switchboard & Supply Go,

229 SOUTH GREEN STREET, > j* CHICAGO.
CENTRAL ENERGY WALL SET.

OOK

THE ELECTRO-MAGNET"(SECOND EDITION)
By TOWNSEND WOLCOTT, A. E. KENNELLY, and RICHARD VARLEY.

SPECIMEN PAGES:
(Reduced in size.)

T1IE FXECTKO MAGNET. THE ELECTRO MAGNET.

EXAMPLE No. 4.

.

1

1

]
1

r lit" >

RMUta BM7-J 01,™..

R fAww.r),

I.. T,.i.u, V [.found oppvtlU

... C.C Win.

PRICE, $1.00.

FOR SALE BY

Revlew'Jrom Electrical World and Engineer, September

28, 1901.

NEW BOOKS.
THE ELECTROMAGNET. By Townsend Wolcott, A. E. Kennelly aud Richard

Varley. Jersey City
;
N. J.: Richard Varley. 135 pages, illustrated. Price, $1.

This little book, which has the portrait of Joseph Henry as frontispiece, con-
sists of three parts. The first part (45 pages) has been written by Mr. Town-
send Wolcott, and is a concise elementary exposition of the principles of mag-
netism and electromagnetism, with explanations how these principles may be
applied to the calculation of magnet colls. There are no long mathematical
calculations, while, on the other hand, brief mathematical formulas have not
been avoided when they express concisely and exactly a physical law. The
exposition, although giving, of course, nothing new. Is of a remarkable clearness.

The author of the second part (11 pages) Is Dr. A. E. Kennelly. He deals with
the "relative values of the windings of electromagnetic coils." Pie Introduces
the term "coefficient of space utilization," which is the ratio of the space
in a winding occupied by conductor to the total winding space. This coefficient
Is of Importance for two reasons. First, in general, a relatively small value
of this coefficient is necessarily attended by an expense of some sore; second,
In such cases where the winding space is limited, an increase of the value
of this coefficient Is as good as an Increase of the conductivity of the con-
ductor. Where a coll has a given Internal diameter and interflangc length,
but has the external diameter left variable, the influence of an improvement
In winding and an Increase of the coefficient of space-utilization does not have
much effect, either in size or in cost of the winding, unless the internal
diameter Is comparatively small. In other words, while an Increase of the
coefficient of space utilization always reduces, to some extent, the length of
wire or size of coll or the resistance for a given number of turns, and,
therefore, Improves the coil electrically the amount of the Improvement
depends upon the Internal radius and length of the coll; the smaller the
Internal diameter, the greater the Improvement. When, however, the external
diameter of the coil Is fixed together with the Internal diameter and luterllange
length, so that the colling space is fixed, then the length, turns, mass and
resistance of the winding which can be put Into this space Increase directly
with the coefficient of space utilization. These statements are proven by arith-
metical analysis and numerical examples are added.

The third part of the book (70 pages) has been written by Mr. Richard
Varley, and deals with 'practical calculations of magnet coils." He points
out the Importance of details and gives u summary of "working formulas"
for the calculation of magnet colls, with numerical examples. Homo pages-
containing wire tables, follow. He then gives the solution of 17 differenl
problems met with In practice, such as, given bobbin and wire, to Ilnd re-
sistance; given bobbin and wire, to find linns, etc. For each problem I In-
general arithmetical formula is given and applied to a special numerical
example. A diagram snowing clearly the dimensions wblHi enter Into the
calculation, 1h added In each ease. Everything Is made so clear that It
seems impossible that anybody who uses Ihese formulas can go astray In their
application. Then follow nine pages of line drawings, showing nearly all sizes
of telegraph and telephone magnet bobbins. Next are four pages of logarithmic
tables, and. finally, a "logarithmic scale" of doubifnl utility is given for de-
termining the squares, cubes, square roots, cube roots, and logarithms, the
call being Of-lhe Slide-rule type. The book, as a ivliole. should be very useful

to anybody who has to design magnet coIIh.

ELECTRICIAN PUBLISHING CO., 510 Marquette Building, CHICAGO.
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STREET RAILWAY MEN!-AND OTHERS
Are you tired of trying to get service out of cheap and unreliable

interior telephone gystenis?

If so—Suppose you try the NESS system. Always reliable, always

efficient and is manufactured by the

HOLTZER-CABOT ELECTRIC CO.,
Factory: BROOKLINE, MASS.397 Dearborn Street, CHICAGO.

TELEPHONES
CUARANTEED
Or Money Refunded.

BATTERY CALL
TELEPHONES

Good for 600 feet,

GENERATOR CALL
TELEPHONES

Hood for 3 Miles.

FOR EVERY ONE. RELIABLE AND CHEAP.

TWO TELEPHONES,

IGENERATOR CALL. FOB 7.501

Address all orders

FflRR & FARR, MOW. Jackson Blvd.
Department A. CHICAGO.

RHEOSTATS
FOR ALL PURPOSE8.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WI8.

Tta* Largest and Oldest Manufacturers of RhM-
stats Id the World.

Eureka Depolarizing

Solution for battery cells.

WRITE US ABOUT IT.

8PAHR & SWINGLE,
MILLERSBURC, OHIO.

HIGH-GRADE

SERIES 'PHONE.

One or the strongest Series 'Phones on
the market, equipped as follows: Double
battery box bnd backboard of highly
finished oak or walnut.4 bar.fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induct'on
coil In base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOK CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET. CHICAGO.

"Practical and to the Point"

IS ALL THAT NEED BE SAID OF

THE TELEPHONE HAND-BOOK
By Herbert Laws Webb.

160 Pages, 133 Illustrations,

Cloth, Price $1.00.

The book for those interested In telephony.

ELECTRICIAN PUBLISHING CO.,

BIO Marquette Bldg.,

CHICACO.

K0K0M0 TELEPHONES
\*/ill Satisfy YOU

NOTHING IN FRONT OF THEM.

Write us for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

&• KOKOMO, IND.

CHICACO
TELEPHONE
SIPPLT eO.=CHICAGO, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

INTERCOMMUNICATING PHONES.
FOR FACTORIES, STORES. WAREHOUSES, ETC.

*

GET THE BEST—THE SIMPLEX.
The SIMPLEX SYSTEM possesses all the good

features of the best telephones of this kind on the

market, but is cheaper in price. Communication may be

had between any two 'phones and any pair of 'phones

may hold converse AT THE SAME TIME without
interference.

NO CENTRAL EXCHANGE REQUIRED.

Neat in design, elegant in appearance. Occupy
wall space of only 4'j by iz inches. Capacities : from

5 to 30 stations.

Used by hundreds of leading firms. Write for list

of users and further particulars.

MONTHLY
SALARY

RAISED

$57.

r

CHICAGO FUSE WIRE & MFG. CO.

"Simplex Interior Telephone Co.,
The Pioneer Manufacturers ol Interior Telephones,

431 Main St., CINCINNATI, OHIO.

FUSO Wire, I i l,inl*«.

Telephone) in-.-..
i ii-.' mocks.

Exhibit, Sec. "S," Electricity Bldg.. Buffalo.

CHICAGO FUSE WIRE & MFC. CO.,
3GB DEARBORN BTREET CHICAGO,
B63 BROADWAY, NEW YORK.

ELECTRO MAGNETS
FOR TELEPHONE WORK.

WOUND TO ANY REASONABLE SPECIFICATION IN

BARE OR COVERED WIRE.
WOUND BY MACHINERY.

(NOTE: You do not know what wo can do
until you wrlto to us for prices.)

VARLEY DUPLEX MAGNET CO,

FISHER BLD6„ CHICAGO. PHILUPSDALE, R.

When I enrolled In the Bit

cal Enjrineorlns: Ooi
assistant In an electric lt*:hi plant
at $30.00 per month. Sin.-c then
1 have passed four civil -
examinations, and have had ray
galan raised four times. I am
now holding a civil -

tlon at $87.00 per
can truthfully say low
ent success to the Scl

Robt. G. Elliott. Site. A'nyr..
Clinton Priso:

This letter >s but one o! hun-
dreds in our (lies. Ordinary in-

telligence and amb
- required for

of a Course In your specialty . v

nonths' study will q
you for advancement. I i &

TEXTBOOKS furnls
each course make It .

LEARN BY MAIL

Mechanical. Steam. Electrical, CMI and

Mloiof EnrtaccriBp Shop and Fo«ndr>

Practice; Mechanical Ora»int: Vrcnitec-

tiirt; Plombirtj;-. Sheet Meial WorV: Tel-

ephone Telefraph); Chemfstn; Orna-

mental rtcsie.tr. LetntruuR Bo©Lk«T' n C :

Stcaafraatun Teschint: 1 ;

es: LoctxnotUc Ruorlnc: Elcctrothcra-

pntlcs: German: Spanish: French.

CUU
-TvTr BCBISCT Til v

INTERNATIONAL
CORRESPONDENCE
SCHOOLS.

Box 1002. Scranton. Pa.
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WILLIAMS' VERTICAL

COMPOUND ENGINES
High Duty Machines especially adapted to Electric Railway
Service. 300 to 2,500 H. P. Prompt Deliveries.

QUINCY ENGINE WORKS,
2903 SPRUCE STREET.

QUINCY, ILLINOIS.

ELECTRICITY FOR ENGINEERS
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART t. CONTENTS.—CHAPTER I: Electricity; Positive and Negative: Conductors,
ifon-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
peres—CHAPTER II: Dynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of. Different Kinds of: Commutators, How Made andCon-
mected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System —
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated in Series: Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.—CHAPTER VI: The Arc Light; How Formed:
Causes of Unsteadiness; Remedy; Effect of Shades or Globes; Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
iJimns; Clockwork Lamps; Double Lamps; Troubles In Lamps.—CHAPTER VII: Commutators
and Brushes; The Brush Commutators; Brushes; Different S'tyles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Colls.—CHAPTER IX:
American System of Automatic-Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature: Diagram of Cir-
:ults through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller; Circuits and conn.. tions of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo: Action of Regulator; Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current .Regulation;
Dynamo: Armature, Commutator and Brushes; Diagram of circuits In Armature and-nseld: Regu-
lator: ( Ircultjln Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation- Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo: Extra Brush: Resistance Colls and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Seal:; Solenoid Meters.—CHAPTER XVII: Voltmeters: Pressure
and Potential Indicators.-CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Differ-
ential Apparatus—CHAPTER \IX :

V. I,. -at..too. -Bridge or El.-otrl.-al Balance; Diagram of Clr-
I'.ridgevarid Rheostat; Round Form; Square Form.—CHAPTER XX:

• ; • (Sent; Armature: Field; Bell; Diagram of Clrcults.-CHAPTER
XXI: Co ipilng Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Ma-
cblnes.-CHAPTKRXXII: Switches and Switchboards; I-oop Switch; Plug and Socket: change

CHAPTER XXXIII: Electric Motors; General Principles the
; Shunt and Series Motors Suitable for all General Purposes; Regula-

Ooa of .-., ml Motors; Of Series Motors; Counter E. M. ¥.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.-CHAPTERI: Alternate Current Dynamos; Principles of the
Field; Field Current Armature; Winding; Connections; Lamination; Different Types of Alterna-
tors; Regulation; Leading Systems; The Brush Generators; Magnets; Armature; Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferran l

i Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.—CHAPTER IV; Induction Coils; Converters; Trans-
formers; Economy of Distribution; An Electrical H. P.; Losses In Conductor; Induction Coils; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Colls; Con-
verters: Transforming Up and Down; Design of Transformers; The Static Charge; Protection
Against; Grounding tlie Secondary; Other Devices; The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Windingof Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System; Series Arc
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.—CHAPTER IX: Arc Lamps; In Scries; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X;
Arc Lamps, in Multiple; siaitirv Differential Lamp; Mechanism of Lamp; Its Operation—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments—CHAPTER XII: Measuring Instruments, Continued; Hot Wire Instru-
ments; The Cardew Voltmeter; Details of the Instn >nt; Low Potential Voltmoter.-CHAPTER
XIII: Voltmeters; Double coll Volt ter: Two Types.—CHAPTER XIV: Spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments: Diagram of Connections and Opera
tion of Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter: Construction and Prin-
ciples of Operation; Diagrams of Parts; slattery Induction Meter; Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators In Parallel:
Difficulties In operating; Alternate Current Generators In Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Clrcults.-
CHAPTER XVIII: Ohm's Law; strength of Current; Formulas and Examples; Power and Heat
Inp Effects of Currents.—CHAPTER XIX; Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO.
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The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date 100 per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at

two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America

is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any

other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA

719-721 Thirteenth Street N. W., WASHIN6T0N, D. C.

SEVEN UNITS OF

VICTOR TURBINES,
similar to eDfrraving herewith—each unit eoi

pairs of 54-lDch wheels with our patent draw rod arrangement

for operating the gale«, and each unit arranged for direct con-

nection to electric generator, bare recently been Installed for

THE 8T. LAWRENCE POWER CO., Massena, H. Y.

OUR NEW CATALOGUE DESCRIBES THIS STYLE AM) MANY OTHERS. « E

MANUFACTURE

STEAM AND POWER PUMPINC MACHINERY,

....INCLUDING...

Single Pumps, Duplex Pumps, Triple Expansion and Compound
Pumping Engines, Jet and Surface Condensers, Air

Compressors, Oil Mill Machinery and
Filter Presses.

ir INTERESTED. ADDRESS

The Stilwell-Bierce & Smith-Yaile Co.,

257 LEHMAN STREET, OAYTON, OHIO, U. S. A.

IMPROVED

WARREN
Ik ALTERNATOR

' '-
, SANDUSKY

. OHIO2,000 LIGHTS

THE PRACTICAL VALUE AMD UTILITY OF THE

Lumlell Motors
ARE DUE TO SUPERIOR DESIQN AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WHERE MOTIVE POWER IS REQUIRED AND WILL OPERATE ECONOMICALLY AND
SATISFACTORILY. HIGH EFFICIENCY. OREAT DURABILITY. NON SPARkINO AND COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03206, FREE.

SPRAGUE ELECTRIC COMPANY,
MANUFACTURERS.

Ceneral Offices:

627-531 WEST 34th STREET.

NEW YORK.

Branch Offices:
CHICAGO.

Fisher Building.

BOSTON.
275 Devonshire Street.

ST. LOUIS.
Security Building.

BALTIMORE.
Maryland Trust Building.

IS SIMPLE AS ITS NAME.

The Telephone
By J. E. HOMANS, A. M.

352 pages.

Cloth, Price $1.00.

An up to-date, practical treatise on the

construction, theory, installation, care

and management of telephones and their

appliances.

Sent prepaid on receipt of price.

Electrician Publishing Co.,

510 Marquette Building, Chicago, III.

SLOT MACHINES FOR

TELEPHONE PAY STATIONS.
Years of efficient service have proven

the reliability of our apparatus.

THERE AKMC OTHERS,

Mackinac Island
ANO RETURN—7 days trip

Mo.iI. and Nrlh included.

nuT reoivis AS» GOOD.
Our Machines are strictly automatic, because when

the coio is deposited the machine does the rest.

THERE IS NO CRANK TO TURN,
LEVER TO PULL,

NOR BUTTON TO PUSH.

A service equal to that furnished by Bell companies,

and nothing less will satisfy the public Catalogue

for the asking.

SATISFACTION CUARANTEID.

MASON TELEPHONE PAY STATION CO.,

LUDINCTON. MICH.

$25
Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
AND RETURN-4 days trip— § I O

ind berth included I Oi
Leave Chicago Tues.. Wed.. Frl. and Sat., at 8 p- m.

MUSKEGON OR GRAND HAVEN SC
ANO RETURN (J I

Berth IncJ

Leav-
dally.

Finest
Service on
the Lakes.

matlen so«1-i

, R. C. IHVIS. C P. L, FeM Hkfclfai Art.. Cakei*. III.

OR i.'.. 8 I S P OR C B. a q
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Gold
Medal,
Paris,
1900.

MEDIUM AND
HIGH 8PEED

THE
ENGINES.
IALL ENOINI

HICHE3T EFFICIENCY,

BEST CONSTRUCTION.

OO.,

CHICACO OFFICE:
1520 Monadnock Building. ERIE, PENNSYLVANIA.

JEFFREY
ELEVATING,
CONVEYING,
POWER

TRANSMISSION ""»»""M
FOR CATALOGUE,

THE JEFFREY MFG. CO.
COLUMBUS, 0.

The Williams patent

Never Slip Pneumatic and
ClutcK Pulley. Tke Will-

iams Patent Clutch Pul-

leys and Couplings.

M. F. WILLIAMS * CO.,
2702 N. Broadway, - ST. LOUIS, MO., U. S. A.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse- power.

GASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The lodern Gas Engine Co., Buffalo, N. Y.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., • 510 Marquette Bldg., Chicago.

The

Pioneer

Limited.

Famous

Train

of the

World.

Chicago— St. Paul—Minneapolis
VIA

The St. Paul Road.
(Chicago. Milwaukee & St. Paul Ry.}

Equipment and Service

Unequaled.

Time tables, maps and information
famished on application to

F. A. MILLER. General Passenger Agent,

lgo, III.

STUDENTS
find that the Wester*

CTRICIAH can help them
derfully in the study of

tricity. Subscribe now.

$3 oo per year, in advance.

Electrician Publishing Co.,

I. ••- 510 Wa'quwie Bldg., - CHICAGO

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Western Urn, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals

in Lnning Cars. Buffet Library Cars

v.ith barber. The best of everything.

The Pacific Express leaves 10.30 p. m.

daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted

excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

4',i Br^-lTjy, . HrwY'-rfc
\t.... JtillvJelfiMJi

s. rVadilagtoa *., Bi

y/t K*in St., • Buff»l«
.1 '

, • Gtik

4«VTn« fit . • Clrv-lnnutt

n«M St., PitafbaM
>;i

' iptnorffl ,
• ni^Tclsri'i

17 C*mpuvM»rtIus, Detroit
> V. io^fll. ,H«t,T«'/BU),OBL,

Graphite Brushes
That have been fully tested and proved superior to any in the market.
We shall be pleased to send sample.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write tor pamphlet I, stating your Head and
Power required.

JAMES LEFFEL & CO., Springfield, Ohio, U. S. A.

f

A(*IP CH.ftD Rjw'yT
s^rsv

LUXURIOUS PARLOR AND DINING
CARS BV DAY.
PALACE SLEEPING AND COMPARTMBNT CARS BV NIGHT,
6 TRAINS DAILY BETWEEN
CHICACO AND THE OHIO RIVER
WrlM-DOtl FlUNKJ.REO.onn.HUB'urf CrlUK ROCKWILL"""'"" CHICACO. """*

JUST PUBLISHED.

DYNAMOS,
A practical explanation of the Designing1

,

Construction, Operation, Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DYINAiVlOS,
BY F. S. HUNTING,

Chief Engineer Fort Wayne Electric Cor-
poration.

20 Fajres, Size 7 by 10 inches, 26 Illustrations,
Pamphlet Form.

PRICE, 25 CENTS.

ELECTRICIAN PUBLISHING COMPANY,
alt* 510 Marquette Bid*., Chicago

fSheet Steeilndian Canoesl
f Non-sinkable and indestructible. 14 feet Jong, 89 inch beam. I

ITwcnty.Two Dollars, Net. S5
T
D»SEffS»B.

m»'SM
LW.n. MTTIXINS, 352 Depot8I..SAT.EM,OIIIO

;^

When Traveling Northwest
See that your ticket reads via

WISCONSINCENTRALRAILWAY
For St.Paul, Minneapolis, Ashland and
Duluth.Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt..

MILWAUKEE. - - WIS.

«*W
AXS-i EMPLOYES

In the operating department of the "Alton Road " are
required to pass mental and physical examinations
calculated to secure absolute Rafety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded hy the merit system, tho result being that one
of the safest railways In the world la

"THE ONLY WAY"

HHBNQIDII AOlflT,

reg.trade marks JhE PHOSPHOR BR0NZ E SMELTIN$C0.1!MITED,

2200 WASHINGTON AVE„PHILADELPrllA.

)
"ELEPHANT BRAND PHOSPHOR-BRONZE"

' ING0TS,CASTINGSfWIRE,R0DS,SHE
#
ETS,ETC.

9A >/,<»>iW" — DELTA METAL—
/TV . CASTINGS, STAMPINGS and F0RGINGS

•"bELT^ ORIGINAL and Sole Maker i in the U.S.
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CEDAR POLES
LINDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREGON AND SPOKANE. WASH.
WHOLESALE PRODUCERS

50-TOOr TO SO- FOOT POLCS OUR -SPECIALTY.

GET OUR PRICES ON THE FOLLOWING IN MICHIGAN WHITE CEOAR.

SPECIAL SIZE TROLLEY TIES
25 30 AND 35 FOOT 6, 6!i AND 7 INCH POLES,

IT WILL PAY YOU. MALTBY LUMBER CO., BAY CITY, MICH.

CEDAR POLES, TIES,
POSTS, ETC.

Prompt Shipment. Any Quantity. Right Prices. Allow Us to Quote You.

the: porter-morse go.,
"PRODUCERS." Principal Offices, SACINAW, MICH.

"IPjC^XaW)^ ojwoVXoAW §A^y5MW &urw £«C

CEDAR POLES PILING AND STREET R> R< TIES -

UEUftn rui.M
0zan Lum|jer G0|| m STi LomSi

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of interest to all linemen. Get a

copy dow, FREE.
Headquarters for Linemen's Tools.

MATHIAS KLEIN & SON, ""SaSSS

THE TENNESSEE LUMBER CO.

Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust insulator pins, and
all kinds of hardwoods.

Mala Office, Lewlsburg, Tenn., Branch Office,

Kellerlon, la., Oak Mills, MonticeHo, Ark.

POLES.
WHITE CEDAR.

IDAHO CEDAR up to 80 11.

BERTHOLD

& JENNINGS,
ST. LOUIS.

Chemical Building.

CROSS
ARMS.

LONC LEAP
PINE AND FIR.

Patents
Fifteen years of continual practice before

the TJ. S. Patent Office gives me the ability

to render inventors valuable service In pro-
curing their patents. 1 am an eleotrloal aDd
mechanical expert, thoroughly conversant
with U. 9. and foreign patent laws.

Patent Litigation. Opinions.

F. W. BARNACLO,
809-811 Equitable Building. BALTIMORE, MO.

Washington Office. 602 F Street. N. W.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

POLES W. C. STERLING ft SOU,
MONtOt, MIC" TIES.

Eleren Pol« Yards In Michigan
Wbol'naU Produc^ri for » jeirt

THE HOI-COMB - LOSS CO.

c°e
A
o
K
A*R RAILWAY TIES ft£S&
CEOAR POLES. POSTS AND PIUNG.

204 OIAA0ORN 4TR6CT CHIC

W.H.ANDERSON 4, SONS, Hav«- YOT read the
16 MACOMB ST.. DETROIT. MICH.

IRON and STEEL WORK and NEW DYNAMO TENDERS'

TELEPHONE AND RAILWAY CONSTRUCTION.

On receipt oL

10 CENTS
. . We will send you a

HAND-BOOK

By F. B. BADT?

IF NOT, WHY NOT?
Dynamo tenders cannot get along with-

out it.

Sent prepaid on receipt of price. $1.00.

li

FOR 1901.

Every Lighting man should

have one.

ELECTRICIAN PUBLISHING CO.,

510 Marquette Building. • CHICAGO

* "MANROSS"
HAIR SPRINGS

FOR ELECTRIC
I.DICATIMG 4ND RCCORDI.C
f.an.IS STEAM CAl'OES.UC.

Largest Manufacturers of

ELECTRICIAN PUBLISHING CO.,
H" r sPrinss in *he Uni,ed s,a,es -

Non-Magnetic Hair Springs of Phos-
Sijile 510 Marquette Bldq . . CHICAGO phor Bronze and other non-magnetic

metals. Hair springs of any de-
scription manufactured to order.

j

F. N. MANROSS, Forestvllle, Conn.

CERTAINLY, send us your name and address and we will send you a

QREEN BOOK of Hardware Specialties. They are free.

Ask your dealer for these

goods.

SMITH & HEMENWAY CO., IMS.** 296 Broadway, New York City.

PRACTICAL ELECTRICITY
PRICE, $2.00 PREPAID.

287 Pagaa. 427 Questions and Answers. 95 Illustrations. 20 Tables [all that's requlrtd

Size, 6x4\ laches. Flexlblj Binding. Set In a good, readable size type

TSa SCHOOL for the beginner and a VALUABLEREFERENCE for the Electrical Engineer. If]
1 are willing to study carefully the nineteen chapters, and work out correctly the answers to the
427 questions yourself, and only refer to answers given In back of boos to verify your own
answers, you (whether you are the college student, the ambitious young man. the stationary
engineer, the raotorman, or anyone else whom the study of electricity would benefit) will hare
a knowledge of electricity which you could not acquire" from any other source for ten 'times ihe
cost of this little book. Toblc of
Chapter.
I—Wiring.
II—Electric Batteries, Electric Plating.
Ill—Magnetism.
IV—The Magnetic Circuit
V—Magnetic Traction.
VI—Magnetic Leakage.
VII—Energy lu Electric Circuit.
VIII—Calculation of Size of Wire for Mag-

netizing Colls.
IX—Calculation of EMF's In Electric Ma-

chines.
X—Counter EMF.

Subjects.
Chapter.
XI—Hysteresis and Eddy Currents.
XII—Armature Reaction.
XIII—Sparking.
XIV—binding of Dynamos and Motor*.
XV—Proper Method of Connecting Dyna-

mos and Motors—Self Excitation.
XVI—Diseases of Dynamos and Motors.

Their Symptoms and How to Cure
Them.

XVII—Arc and Incandescent Lamps.
XVIII—Measuring Instruments.
XIX—Alternating Current.

ELECTRICIAN PUBLISHING CO., BIO Marquette Bids. Chicago.

EXAMINATION
CfVpJif^vM &TWJMVWA Wiww/

Tbeo.AudeK&PublisTiers-
I 63_5th Ave., New YorK.

COOLIDO
WHITE t'KDAB

and PAi'l fIC COAST
FUEL AND IUPPLY CO.

OFFICE, 826 Guaranty Bldg.. 5IIXNE 4 POI.1N, 31 1> >.

RED CEDAR P1L1NC. POLES AND
POSTS, ' 1' MEREDITH
CEDA R CO., M< mphls

rFDAR Pfll FS J0HN H.FOWLER
ULL//ll\ I ULLU 1705- 7 FlSHCff BtOCi, CHICAGO.

Cedar
TORREY
CEDAR CO.,

CLINTONVILLE, WIS.

Lirg. Slock Constantly an Hind.
Poles

THE TELEPHONE HAND-BOOK

HERBERT LAWS WEBB.
Price •I.OO.

Tht only complete and practical work
of its kind on the market.

rrnLisHKD bt

THE ELECTRICIAN PUBLISHING CO.,
Suite 510 Marquette Bulidlm. Caleaf*
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w
The Standard for

Railway, Lighting

and Power Service.

Engine-Type Alternators

for Parallel Operation.

A modern and compact power installation of J500 K. W. w'estinghouse Engine-Type Alternators with w"estinghouse Transformers and Switchboards complete.

Westinghouse Electric
& nig, Co., Pittsburg, Pa. All Principal Cities in U. S. and Canada.

STANDARD TRACTION

BRAKE CO.,

120 LIBERTY ST., NEW YORK CITY.

Complete Power Brake Equipment

for Traction Cars.

Magnetic Brakes and Electric Car Heating
Apparatus.

Axle Driven Compressors.

Independent Motor Driven Compressors.

Air Brake Storage System.

\PPARATUS MANUFACTLUI.n /.".

THE WESTINGHOUSE AIR BRAKE COMPANY,
PITTSBURG, PA.

NEW BOOKS.
AUTHORITIES ON SUBJECTS MENTIONED.

The Pocket FWtrirat Dirrinnarv Containing all of the words and deflni-
1 lit 1 ui_ivci J_iei.iril.dl l^lCUOnary. tions in the science. A new work. In-

dispensable to the electrician, student and professor. Over 11,000 words and about 15,000
definitions. By Edwin o. Houston, A. M., Ph. D. (Princeton). 1 volume, 32mo. cloth, £2. *o:
leather, $3.00.

Electricity Made Easy. S5SSTST 'JSEE?i
Sc. D. 1 volume, 12mo, cloth, $1.50.

A hand-book for busy people. By
M., Ph. D., and Arthur E. Kennelly,

By Silvamcs P. Thompson, D. Sc, B. A., F. R. S.
Sixth edition, revised and enlarged. Profusely

19 folding plates. 2 volumes, 8vo, cloth, gilt, $6.00.

Dynamo-Electric Machinery
illustrated with new engravings. 19 f<

The rapid advance of electrical science made lt'absulut el v necessary to revise the last' edition,
and this is now a new work. It is indispensable to the electrical expert, professor and student -

of electrotechmcs. Students and vrofessors highly appreciate the publication of this extensive
work in two volumes.

Polyphase Electric Currents and Alternate Current Motors.
By Silvanus P. Thompson, D. Sc, B. A., F. R. S. 1 volume, 8vo, cloth, gilt, $3.50.

The most important work on the subject. A companion book to "Dynamo-Electric Ma-
chinery." One of the text-books in schools of technology and colleges. Beautifully illustrated
with fine engravings. Folding plates. Invaluable to the expert electrician.

Alcr<>l-ira VJfaAo Facir B >' Edwin J. Houston. Ph. D„ and A. E. Kennelly, Sc. D.r\i-gcVY<\ ividut. Cdby. Th is little work Is of special value to leaders of Prof.
Thompson s Dynamo-Electric Machinery and Polyphase Electric Currents, as the work has been
written to explain in a clear and simple manner the equations contained in those works. 1 vol-
ume, 16mo, cloth, 73 cents. ,.

The Interpretation of Mathematical Formulae. ?S.K/i.M»;
nelly, Sc. D. 1 volume, 12mo., cloth, $1 as.

A most valuable aid to students and electrical workers.

A R C r\( Flortfir-itir Xow approaching Its 65th thousand. By William H. Meadow-
,
" -Z;

J-"cl-ul^1l-y» croft. 1 volume, 12mo, cloth, 50 cents. Fully illustrated.
This excellent primary book has taken the first place in elementary scientific works. It haB

received the endorsement of Thomas A. Edison, it Is for every person desiring a knowledge of
electricity, and is written in simple style so that a child can understand the work. It Is what its
title indicates, the iirst flight of steps in electricity.

Srhnlar*:' A R C of T<\oriririi\T 1Sv William II. Meadowcroft. 1 volume, 12mo,Ot_llUIdrS> n DV^OI CieCiriClty. illustrated, cloth, 30 cents.
The author of this work has designed it for the use of teachers and scholars. A large num-

ber of simple experiments have been added, with notes relative to the work. It la the primary
book for school use.

rltten In collaboration with Edwin IF. Hammer, 1 volume,
Tho K Pair. or Photography of the Invisible and Its Value InSurjjery. By William J.
1 lie J\. ivay, morion, m. d. Written In collabo—

12mo, cloth and silver, 73 cents; paper, 50 cents.
The work explains In clear and simple style how these extraordinary pictures are taken

through solldB. Full description Is given of the apparatus used, and the text Is profusely Illus-
trated with half-tone Illustrations giving facsimile copies of the pictures taken from the nega-
tives of the author. The subjects are varied.

The A B C of the X Ra y-
By William II, Meadowcroft. 1 volume, 12mo, cloth
and gold, 73 cents.

The first primary work on the subject. A book for the people. The author of "A II C of
Electricity" snowed Clearly In that work his ability to explain a technical subject for the laymen
who know nothing or sclentlllc terms. He has written this work about the X Bay In his usual
clear and simple style, and a wide circulation of this useful hook Is assured. The text of the
author Is beautifully embellished with line engravings, and nothing Is omitted that will give the
publlcaclcar knowledgoof thlsremarkable discovery of 1'rof. Itonlgen. The public would do
well to secure both theso Important works.

Sent Prepaid on ftecejpt of Price.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO.
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FORT WAYNE ELECTRIC WORKS
(INCORPORATED )

SEARCHLIGHT
PROJECTORS

FOR

HAND, PILOT HOUSE
- DISTANCE CONTROL.

BUILT IN SIZES FROM NINE TO TWENTY-FOUR INCHES

All our Searchlight Projectors are equipped

with Focusing Lamps, which retain the arc

constantly at focal point of the reflector.

1

X

-

WRITE FOR BULLETIN No. 1018

Main Office and Factory, Fort Wayne, Ind.

»«>»»»«»»»*»«»»«*

Bullock Railway Generators
GIVE PERFECT SATISFACTION

Because They Are Well Designed And Carefully Built.

WE BUILD ANY SIZE DESIRED.
SALES ORGANIZATION:

BULLOCK ELECTRIC MFG. CO., WAGNER ELECTRIC MFG. CO.,
CINCINNATI. U.S. A. ST. LOUIS.
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qkqchdahl patent
NSW TYPE

"BUG-PROOF"

BELLS

WILL INTEREST YOU.

Sell at Sight. Are You

Posted?

Made io all Sizes from 2

la. up to It la.

SPIES

ELECTRIC COMPANY,
SOU MAKERS,

87-89 W. Van Buren St.,

CHICAGO, ILL.

CARGENT & LUNDY,

Engineers,

iooo, <6 E. VAN BUREN ST., CHICAGO.

FREDERICK SARGENT. A. D. LUNDV

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

THE FRANKLIN MODEL DYNAMO
10 Volts, 5 Amperes.
Shunt or Series Winding.

We furnish all Castings, Punchings and Materials in

sets with Blue-prints and Directions.

To the electrical student, amateur or ingenious

person these machines are of the greatest interest, as

.they furnish practical experience in construction and

winding.

WRITE FOR DYNAMO CIRCULAR NO. 16.

PARSELL & WEED, 129-131 West 31st St., New York City.

SIURTEYANT SYSTEM
OF

HEMING& VENTILATION

/

i9 Centralizedplant.
No scattered steampiping.
Utilijes exhaust steam.
Sendfor Catalogue""84

B.F.STURTEVANT C° boston,
»E,W YORK -PHILADELPHIA- CHICAGO • LONDON-

THOSE WHO HAVE TRIED THE

G. & W. LAMP
Will Tell Vou. Vou (an Do \o lietler.

Tbey are i made ol the ver;

the most .killed workmen,
re can guarantee it to have the

<-.t Efficieiv iform Candle T'ower

-ile

w< «ant a !•• aura agent* .a* art familial »llh Elaeliic Lamp*.

LET US HEAR FROM YOU.

GOODCHILD & WELSH,
HEWtRH x )

MAKE AfULLTrlr\EAl>ATONE.Cirr

m*mcarles L

fit" io&iz El rn,.,—
N.CANALST. ^CtAlwoaMB

C HI C A G O-lLL- U-SA-
*"•"»"*•

1 Black Diamond File Works 1
Est. 1S03. lac. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

o*
o*

-o»
4ti OCR GOODS ABE ON SAM! IN KTEBS LEADWe HARBWABE tj
sf^ STORE IN THE UNITED STATES AND CANADA. £jF

1 G. & H. BARNETT COMPANY |S PHILADELPHIA, PA. jj

4S

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co*

WORKS AT

TRENTON. N. J.

When a Station Manager is in

Trouble he wants immediate

attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

ma f=»ilMi

ST. LOUIS, MO.
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I MIDI CY INSULATED
I 111 1^ I.CA WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

"o "^««1
0,MT

" Simplex Electrical Company,
onadnock Block, CHICAGO. 76-81 Cornhlll, BOSTO N, MASS.

CSTtHN CLIINC AGINT.

H. R. HIXSON,
I 137 Monadnock Block, CHICAGO

i&L'b

1SS9—Pari* Exposition,
Medal for Rubber I ovulation.

1893—World's Fair,

Medal for Rubber f nsalatioB.

THE STANDARD FOR
RUBBER INSULATION.
8ole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee "ZT Wires.

THE OKONITE CO., Ltd
l^uVc ;.".?.'/, I--1-- 253 Broadway, New York.

Geo. T. Manson, Gan'l Salt
W. H. Hodglm. Secy.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cablet,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEGRAPH AND FIRE ALARJ1 CABLES.

All Wires ire tested al Factory. .IOVKSBOHO, WD.

" PHONO -I

TELEPHONK
WIRE.

STRONG, TOUGH
AND RELIABLE.

BRIDGEPORT BRASS CO..

9 Murray St.. New York.

"Phono-Electric

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Salte 510 Marquette, CHICAGO.

2,000 IN USE.

mo»fr*TOlo liter
-

The HobanEtoc-V

Standard Underground Gable Go.
322 The Rookery. Wejtlnghomc Bldg., 5f. : I d«..

Chicago. Pittsburg. Seat York CUT. Philadelphia, pv
-• Hide "

| (i*
»!dg..San Francisco.

"ap ElectricCables, Conduits, Wiresand Accessories.
AIpo nish tirade Robber Covered Wirea *nd < ahlrw.

Treroom Hide.. Boston.

STANDARD OF THE WORLD.
JUST A FEW LEADERS AMD WE HAVE MANY MORE. SOMETHIMC IN OUR LIME IS

SURE TO INTEREST YOU. ASK FOR PARTICULARS.

EBICSSON TELEPHONE CO., 296 Broadway, NEW YORK.

Jueen & Co.,
lOlO Chestnut St., Phila.

480 HONOR BLOG., CXICAtO.

Acme Tooting Sots, Queen-WIrt
Switchboard Instruments, X-Ray
Focus Tubes, Induction Colls.

CLASS WOOL
FOR STORAGE BATTERIES AND LABORATORY

WORK, FILTRATION PURPOSES, ETC.

92 alb. Discount furnished on application.

CLASS WOOL MFC. CO.,
207 W. Madison SI.. CHICAGO.

PAPERPULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

N. 1. R

X THB

[PHOENIX GLASS C0.f
MANUFACTURERS OF

GAS AND ELECTRIC

GLOBES, SHADES, Etc.National

India
• SCNO FON A COPY OF OUR *C«r 4MB '

Rubber Co.'e uitcbt cat.loouc

RUBBER COVERED
WIRES AND OABL-KS.

OFFICE AND FACYORY: BRISTOL. R. I

Pittsburgh. New TorL CbJca^o.

;

THE CENTURY GLASS CO.,

BELLAIRE, OHIO.
MANUFACTURERS OF

Open and Enclosed Outer and Inner

Arc Clobes and Shades for all types
of lamps. Crystal, Opal, Opalescent,
Alabaster.

The nnlv house In America maklnq a specially ot

electrical olaaewera

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Illnrk Finishing Varnish,

StfrilhjLT Black Air Drying Varnish.
Sterling Black Core Plate Varnish.

THE STERLING VARNISH CO.,
Pltttbtirg.Pa., U.S. A.

THE STERLING VARNISH CH,
26 Colraore fUw. Birrninghim. England.

^ESTLIN Electrical Ingtroment Co.,

Waverly Park, ESSEX CO., N. J.

Te.ton stunclurtl Fortalile AlU.TRa.tlDC and
Direct Ciirr.Mil W.»ttmtiU>r foi'

UampTeatloe.

BERLIN: European Weston Electrical Instru-

ment Co.. No. SB Rlttcrstra.se.

LONDON: Elliott Bros.. No. 101 St. Martina
Lane.

The Weston Standard Portable

Direct Reading

Voltmeters and Wattmeters
roit

Alternating and Direct Current Circuits

Arc the on I ible In-

sirumeni.s of thi ring this

Dame, ffr - circular and price
lists 8 ami D,

Mention the- WirrsMl Ki kotrioiah when
writing for OSUUO.

THE

DIAMOND

CORD

ADJUSTER.
Best and Cheapest

In the Market.

Send for Free Sample
and Prloes.

GEO. WEBSTER,
CHRISTIANA. PA.

PATENTED

Burnley
Soldering
Paste.

250.000 U LB. BOXES

BURNLEY BATTERY
MAN'F'G CO..

PAINESVILLE OHIO

JAMES J. MURRAY & CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

Cleftf. Rounhcd »nil ColoneO. Large
Prompt bblpmciu.
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BE WISE
and secure your electricity without cost, by

installing our system of Underground Steam

Mains which will enable you to sell your Exhaust

Steam for 3 times the cost of production*

Write for our pamphlet giving full details*

AMERICAN DISTRICT STEAM CO.,
LOCKPORT, W. Y.

Mention Western Electrician.

"AN OUNCE OF PREVENTION
IS WORTH APOUNDOFCURE"

TO PROPERTY PREPARE YOURSELF
for the coming lighting season you
should nse

Columbia Carbons
For Enclosed Long-Burning Arc Lamps.

USED EXCLUSIVELY BY THE

Pan-American Exposition.

If not an repre«ented can be returned at oar
expense. Send for descriptive matter.

NATIONAL CARBON CO.,
CLEVELAND, O.

WE EXCEL AND UNDERSELL ALL
and are manufacturing and selling

all kinds of %
ELECTRICAL NOVELTIES AND SUPPLIES,

THE FOLLOWING ARE SOME OF OUR SPECIALTIES:

VOLTMETER.

FLASH LIQMT.

HERE ARE OUR PRICES. REMEMBER
WE UNDERSELL ALL. HAND LANTERN.

Ammeters and Voltmeters, to 2o $2.00
Pocket Flash Lights 1.00
Electric Hand Lanterns 2.00
Electric Carriage Lights 5.00
Battery Fan Motors .. £.05

AGENTS WANTED. Send for catalogue-JDST ODT.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

EDISON PRIMARY BATTERIES.
FORMERLY KNOWN AS C Blt.ON-L.L*riD t

.

FOR QA« CNOIMKR.

•LOT M.CMINLN,

AUTOMOBIkKO

RAILROAD SIGNAL*.

cnoiiiHG RCLUR,

MAU. HOTODt,

KTOi

CONSTANT OUNN'NT

NO LOCAL ACTION.

WILL NOT ruHjr,

L'pyiO TIQHT

OKLLO FOR

WORK.

I

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY,
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An INCANDESCENT LAMP represents a large Investment of capital, Ingenuity and skilled workmanship, it is sold at a price 11 low as to necessitate eternjl Wo buy ond
vigilance In cutting costs to a mlnlmim. A successful lamp manufacturer can not afford to experiment with poor materials. This explains >he popularity of

,
nefinoBAKER & CO. 'S p /V"T |N LJ IVI

408 N. J. R. R. Ave., NEWARK, N. J. I20 LIBERTY ST., NEW YORK.

Platinum
Scrap also.

I AMP LACQUERS
fl H II ^B 1 INCLUDINC OPAL AND CRYSTAL FR OSTING.

I II M. L BARRETT & CO.. CHICAGO.

DEAD BLACK LACQUER Bauer Barff .

TRANSPARENT LACQUERS
For Brass, Copper, etc.

LACQUERS for Every Known Purpose.

WRITE US. WE ARE MANUFACTURERS.

SAMPLES FREE SPECIFY FOR WHAT USE.

THE PRACTICAL VALUE AMD UTILITY OF THL

Lundell Motors
ARE DUE TO SUPERIOR DES10N AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WHERE MOTIVE POWER IS REQUIRED AND WILL OPERATE ECONOMICALLY AND
SATISFACTORILY. HKiH EI-TICIENCY, OREAT DURABILITY, NON-SI'ARKIN(i AM) COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03206. FREE.

SPRAGUE ELECTRIC COMPANY,
MANUFACTURERS.

Ceneral Offices:

527-531 WEST 31lh STREET.

HEW YORK.

Branch Offices:
CHICAGO.

FUher Building.

BOSTOH.
275 Devonshire Street.

ST. LOUIS.
Security Building.

BALTIMORE.
Maryland Trust Building.

COPPER WIRES AND CABLES
BARE—INSULATED.

FOR TELEGRAPH, TELEPHONE, LIGHT AND POWER.

Weatherproof, Rubber Covered, Lead Encased.

GROWN RAIL BONDS.

AMERICAN STEEL & WIRE CO.,
New York. Chicago. Denver. San Francisco.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... 22

Akron Smoking Pipe Co —
American Battery Co —
American District Steam Co.. 2

Amer. Electric Fuse Co 10

Amer. Electrical Heater Co..—
Amer. El. Telephone Co 21

American Electrical Works.. .11

Amer. Relit. A Lighting Co.. 8

American School of Corresp —
Amer. Steel A Wire Company. 3

Amer. Toll Telephone Co.... 16

Anderson & Sons. W. H 10

Anderson Tool Co., The 11

Audol A Co.,Tbco 19

Baker A Company 3

Hall Engine Company IK

Barnes Company, Wallace. ...10

Barnctt Company, G. & H 22

Barrett A Co., M. L 3

Beardsley Gravity Dam A
Construction Co 7

Bertbold AJennlngs 10

Bcsly A Co., Charles H 22

Big FourR. R 18

Blssell Company, The F 5

Bosnert El. Construction Co.. ft

Bowers Manufacturing Co ...

—

Bridgeport Brass Co 1

Brunt Porcolaln Works, G. F. 7

Bullock Electric Mfg. Co 5

Bunnell Telogr. A Elec. Co..—
Burnley Battery A Mfg. Co.. l

Central Eloclrlc Co 5

Central Tolopbone A El. Co,.—
Century Glass Co 1

Century Telephone Const. Co.21

Challlot, Adolphe A 10

Chicago A Alton Railroad.. ..let

C. AN. W. R. R 18

Chicago Edison Company.. .. 4

Chic. Fuse Wire A Mfg. Co...—
Chic. House Wrecking Co....—

Chicago Insulated Wire Co...—

C, M. ASt. P. R. R 18

Chicago Telephone Co 8

Chic. Telephone Supply Co.. .21

College City Electric Co 11

Colorado Lamp Co.. The 5

Continuous Rail Joint Com-
pany of America 10

Coolldge Fuel A Supply Co. .19

Couch A Scelcy Co —
Crocker-Wheeler Company., ft

Cutler-Hammer Mfg. Co 6

Cutter Elec. A Mfg. Company.—

D. A W. Fuse Company —
Dearborn Drug A Chem. Co..

Diamond Meter Company.. ..—

Dlcke Tool Company 13

Dixon Crucible Co., Joseph. .18

Edison Decorative a Minia-

ture Lamp Department 10

Edison Mfg. Company 2

Edwards A Company 8

Electrical Engineer Institute 7

Electric A ppllance Company . to

Elec. Motor A Equipment Co. 1

Electric Storage Battery Co..—
Electrician Pub. Company. ..1.1

Ericsson Telophono Company 1

Eureka Electric Company.. . 16

Farlcs Manufacturing Co. ...

Kurr A Parr

"For Salo"Advortlsomcnts ..

Ft. Wayne Elec. Works., Inc..

Fowler, John H 19 '

Franklin Eng. A Elec. Co. ...—

General Electric Company... 9

General Incandescent Arc
LlghtCompany 4

General Incand. Lamp Co....

—

Genevieve Company —
Glass Wool Mfg. Co 1

Goodchlld A Welsh —
Goodrich Steamship Line. ...18

Gordon Battery Company.... 10

Gould Storage Battery Co —
Great Western Smelting A
Refining Company 13

Gregory Electric Company. ..13

Hartford Steam Boiler In-

spection A Insurance Co.. . 8

Hazard Manufacturing Co.. 22

Heath Electric Company .... 7

Hobart Elec. Mfg. Company.. 1

Ilotfnian, G. W 12

Holcomb-LohbCo —
Holmes Fibre-Graph. Co 11

Holtzer-Cabot Electric Co...—
Humphrey, Henry II —

Illinois Electric Specialty Co. ft

Illinois Maintenance Co 12

Incandescent Electric Light

Manipulator Company 22

Indiana Rub. A Ins. W. Co.... 1

India Rubbor A Gutta Porcba

Insulating Company 4

InternaCI Corros. Schools ... 8

Joffroy Manufacturing Co— 18

Johnston, Thomas J 11

Kartavert Manufacturing Co.22

Kellogg Switchboard A Sup-

ply Company 11, 14, 19

Keystone Elect. Inst. Co —
Klein A Son, Mathlas 19

Kokomo Tel. A El. M. Co 21

Leather Preserv. M. Corp —
Leclanche Battery Company.12
Leffel A Co., James IK

Llndaley Brothers Company.. 19

Lowell Model Co 19

Maltby Lumber Company,... 19

Manhattan Gen'l Const. Co.—
Manross, F. N —
Mason Tel. Pay Station Co...—
Matthews A Bro., W.N 11

MeKlnney A Co., W. S 12

McLennan A Company, K.. ..10

McRoy Clay Works 10

Meredith Cedar Co.. J. r 19

Metropolitan Tol. A El. Co. .16

Mica Insulator Company —
Miscellaneous Advs 12

Missouri Electrical Mfg. Co., 8

Modem Gas Engine Co 18

Moloney Eloctrle Company..—
Monarch Firo Appl. Co 5

Motion Railroad IS

Moon Mfg. Co., The 17

MuUins, W.H 18

MunsellA Co., Eugene 10

Murray A Co., James .1 I

National Carbon Company... 2

NationalConduit A Cable OcslQ
National India Rubber Co.... 1

New York Ins. Wire Co 7

Northern Elec, Mfg. Co 9

Ohio Electric Works 2

Okonite Company, The 1

Paragon Fan A Motor Co —
ParseU A Weed —
Perrlzo A Sons 19

Phillips, Eugene F 11

PhlUlps Insulated Wire Co.. .11

Phoenix Glass Company l

Phosphor-Bronze S. Co 18

Plgnolet, L. M 10

Pittsburg A L. S. Iron Co 19

Porter-Morse Company 10

Queen A Company 1

Relslnger, Hugo 7

Reynolds Electric Co —
R. I. Teleph. A Elec Co 17

Rockwood Mfg. Company.. .. 1

Roebllng's Sons Co., J. A 1

Sage, F. B. ABro 12

St. Louts Bloc, Supply Co... 22

Sargent A Lundy —
Sawyer-Man Elec Company.,—
Schureman A Hayden 12

Sholby Electric Company....—
Simplex Electrical Co., The.. 1

Simplex Interior Tclep. Co. -

Smith A Hemenway Co li>

Smith Co., S. Morgan 12

Spahr A Swingle 10

Spies Electric Company ::

Spraguo Electric Company .. 3

StAiidard Construction Co— 17

Standard Electric Company 22

Standard TeL A Elec Co 17

Standard Cuderg. Cable Co... 1

Stanley Instrument Co 5

Sterling A Son. W. C 19

Sterling Electric Company. ..—

Sterling Varnish Co.. The.... 1

StilweU - Blerce A Smith-
Yaile Company 13

Stow Mfg. Company —
Stromberg-Cartson TeL Mfg.

Company is. i:

Strowger Aut. Tel. Exchange 17

Stunevant Company, B. F....22

Swedish-American Tel. Co.. 16

Telephone Co. of Amer.,The20
Tenn. Lumber Company 19

Torrey Cedar Company to

Union Switchboard Co 20

V. S, Electric Mfg. Co 17

Valentine-Clark Co.. The. ...10

Varley Duplex Magnet Co.. —
Vtndex Electric Company. .. 6

Vomacka A UaxancJ: —
Vulcanized Fiber Company. .22

Wabash R. K
Wagner Electri • U
Wagner, Herbert a . .

Walsh's Sons A Company .. IS

Warren El. Mfg. Campany ... n
George 1

Western Electric Co 7

Western EL Supply Company.—
Wcitlnghouse Elec-
Manufacturing Company.. 20

Weston Electrical Inst. Co... l

Whitehead Company, w. w. 12

a M. P IS

WUlyoung. Elmer G..., —
ral R, R IS

Worcester Company. C H.. .10

For oinsNh'UMi Index o* Aclvei*tisement» See- !E*t»e:«£> G.
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There Is No Higher-class India-rubber Insulation

For Wires and Cables than

HABIRSHAW.
WRITI F~OR •RICI

CHICAGO EDISON COMPANY, 1 39 Adams Street, CHICAGO,

BREWSTER UNIVERSAL

SIGN HcCtPTAuLES,
A SYSTEM OP UNITS
From w&Sgft may be qtttekjy ftostned, wired and Installed

anjtbmg^n the shape of
^lllllllllllll ;

THOKOUOHLY* \tE^>TfMEK*>JtOOK -
* RX.KCT8IC SIGNS Ott BtSd'tilOAL
SKCOSATiOKS OF AST STYLE.

v THE COMHBCTfiSO UNK.

Clamps the S«cepttt<slft« i» perfectly rigid yet ro&dity-

adlastable formation of a&y desired design.

... Simple! Practical! Inexpensive 1 N.

Ijiajspensahte io "Pawners <jf Serebarrts desiring 10 keep
;aoreast of the time* hy

ELECTRICAL ADVERTISING.

ELECTRICAL
SUPPLY
DEALERS and
CENTRAL
STATIONS or

ILLUMINATING
COMPANIES
CENERALLY.

PATENTED ota s, ram
Ad, 3. WOl

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

(Sign and Specialty Department.) .

1 3- IB Beaver Street, NEWARK, N. J.

Faries Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOGUE NO. 9 just
issued will be mailed up-
on application.

ARE FAMILIAR TO
AliL ELECTRICAL
PEOPLE.

FARIES MFG. CO., Decatur, Illinois.

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co,

WORKS AT

TRENTON, N. J.

SEHD FOR OIK NEW CHICAGO RHEOSTAT BULLETIN,
JUST OUT,

With complete line of Motor Starting and Speed Regulating Rheostats.
Highest Quality. Lowest Prices.

GENERAL INCANDESCENT ARC LIGHT CO.
Factory and General Offices: 672-678 FIRST AVENUE. NEW YORK.

TRADE Qf ||
MARK.

G. I. INCANDESCENT LAMPS.

There is No Higher-Class India-Rubber Insulation
For Wires and Cables thanHABIRSHAW.

Authorized Manufacturers of the

ATTIX FLEXIBLE TUBE WIRE.

The India-Rubber and Cutta-Percha Insulating Co.,

J. W. CODFREY, Manager Sales,
IB Cortlandt Street, NEW YORK

MAIN OFFICE, Clenwood Works,

YONKI IM. V.
(10028;

m ,«««———————•«••«••———«————————————————————————^••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••—•••••••••••••••••—•••*•••••+•••••••••••
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Our Direct Reading Ohmmeter
Is so simple and yet so good. Why onasa form ilea

over your line at 11 ^'iicss, when you can In one
moment locate your trouble. It Is Inexpensive,
itnd you should know more about It. So lei us
haveyouraddress. Forsatebynil Supply Houses.

ILLINOIS ELECTRIC SPECIALTY CO..

Chicago Ofllce: Otllceand Factory:
L208 Marquette Bldg. Sandwich, Illinois.

You Ought To Use
Colorado Lamps.

Thev are good ones and the price
Is right.

THE COLORADO LAMP CO.,
DENVER.

Rll I Afl/ RAILWAYS POWER
DULLUUVgenerators
GOLD MEDAL AWARD, PARI5.I900. I

: SEND FOR BULLETINS.
SALES ORGANIZATION.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

The Largest and Oldest Manufacturers of Rheo-
fliate In the World.

PITTSBURGH

TRANSFORMERS.
A Full Set of Bulletins Describing
Them will be Sent on Application.

MANHATTAN ARC LAMPS.
Send for Bulletins and Prices.

D. & W. SAFETY DEVICES AND

ENCLOSED FUSES.
Price List No. 7 contains all this Material.

COLUMBIA LAMPS.
Carried in all Candlepowers and Voltages.

(Hwttral ClittrirCjrattraitg,
SALES AGENTS,

264=266=268=270 Fifth Ave.,

CHICAGO. jjp^
—_»;f ..._

ELECTRICAL

SUPPLIES and

MACHINERY.

£
Estimates faralabed on nnj
size switchboard-. Second-hand
electrical machinery bought
an, I -old.

THE F. BISSELL CO.

TOLEDO, O.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
(SWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

UTIOA. NEW YORK.

BLOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

Monarch Fire Appliance Company, " %2$?5£S&?'

CROCKER-WHEELER COMPANY,
Manufacturers and Electrical Engineers.

Years of experience together with our reliable

product impels us to call your attention to our

Generators for Furnishing Power and Motors
for Driving Tools in Machine Shops, Etc.

Main Offices and Works, AMPERE, N. J.. U.S A.

NEW MODEL "G"
Small and light weight. Accuracy guaranteed for three years.

SEND FOR DESCRIPTION AND INVESTIGATE MERITS.

STANLEY INSTRUMENT COMPANY,
General Sales Office: 1 44 Broadway. New York. N.Y. Pacific Coast Agency : 31 New Montgomery SI. San Francisco. Cal.



WESTERN ELECTRICIAN October 19, 1901

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Ino. Lamps.
Genevieve Company.
Inc. El. Lt. Manipulator Co.
"Webster, Geo.

Anchors (Tel. & Tel.)
Matthews A Bro., W. N.

iBBQBOUtOn.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

ire Lumps.
Anderson Tool Co., The.
Central Electric Co.
Ft. Wayne Elec. WTis., Inc.

General Electric Co.
General Inc. Arc Lt. Co.

Gregory Electric Co.

Mannattan Gen'l Const. Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

intomobilei.
Lowell Model Co.

Babbitt Metal ana
Solder.
Gr. Western Sm. and Refg.Co.

Batteries and Jars.
Bunnell Telegr. A Elec. Co.

Burnley Battery A Mfg. Co.

Central Electric Co.

Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Co.
Western Elec Supply Co.

Battery Solution.
Spahr & Swingle.

Belle. Bmitri. Bte,
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt DruiiBi.
Leatber Preserver Mfg. Corp.

Belting;.
Chicago House Wrecking Co.

Leatber Preserver Mfg. Corp.

Blower*.
Sturtevant Co., B. F.

•Here.
Chicago House Wrecking Co.

Whitehead Company, W. W.

Boats.
Mullins, W. H.

Beeke. Bleetrieal.
Audel, Tbeo., A Co.
Electrician PUDlishlng Co.

Brushes.
Central Electric Co.

Hobart Elec. Mfg. Co.

Holmes Fibre-Graphite Co.

Sage A Bro.. F. B.
Western Electric Company.

Oasis* (Sea Insulated Wires.)

Cables, leetrle f Seelnsu-
latedWlreajCapper* sheet
ana B*r.
American Elec. Works.
American Steel A Wire Co.

Central Electric Co.
Oeueral Electric Co.
Missouri Electrical Mfg. Co.

Rational Condnlt&CableCo.
yew York Ins. Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.

ww.era Elect. Supply Co.
Western Electric Company,

tarssas. relate a>4
Plata*.
Central Electric Co.
Chicago Edison Co.
Eectric Appliance Co.
National Carbon Co.
RV.s'.nrer. Hugo.
Western Elect. Supply Co

Caettag*.
Smith Co.. B. Morsjan.

Caalma,
Jrffrrj Mfg. CO.

C£*»««lt Br Sah ara.
Cotter £,*c * sTfjt. Co.

WMtem Electric Company.

Coal and Ashes Hand-
ling Machinery.
Jeffrey Mfg. Co

Cells and Magnets.
Varley r>nplex Magnet Co.
Western Electric Company.

Coloring for Inc. Lamps.
Barrett A Co., M, L.

Compound.
Dearborn Drug A Chem. Wks.
McLennan A Co.. K.

Conduit and Conduits.
Central Electric Co.
Electric Appliance Co.
McKoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nal

.

American Elec. Fuse Co.

Construction & Repairs.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Capper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Cerrespendence Schools
American School of Corresp.
Electrical Engineer Inst.

Int. Correspond. Schools.

Crofte-Arm Braces, Etc.
Anderson A Sons, W. H.

Cross-Anns, Pins aad
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cat-Oats aad Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Weatlnghouse El. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Drninoi and llotors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Co.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Else. Mfg. Co.
Lowell Model Co.

trorl Electrical Mfg. Co.
Northern Elec. Mfg. Co.
Ohio Electric Works.
Parsell A Weed
Bchureman A Haydso.
8pram* Electric Co.
Starterant Co., B. 7
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Wattern Elect. Supply Co.
WeetingbouM El. A Mfg. Co.

Electric Heating Appl.
Amer. Electrical Heater Co.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Elfctric *»ignK.
Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Engineers.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent & Lundy.
Wagner, Herbert A.

Electrical Instrument*.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage A Bro., F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Hleotro-PIatlnar Mach'y.
Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

EleTators-Conveyors,
Jeffrey Mfg. Co.

Engines, Gas.
Modern Gas Engine Co.
Parsell A Weed.

Engines. Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Exh'at Steam Apparat'i.
American District Steam Co.

I'ea Oatntfl.
Central Electric Co.
Crocker- Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Piles.
Barnett Co.,G. A H.

Fire Extinguishers.
Monarch Fire Appliance Co.

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forgee.
Sturtevant Co., B. F.

Fuses and Pnse Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
D. A w. Fuse Company.
Electric Appliance Co.
Vomacka A Mazanek.
Western Elect. Supply Co.
Western Electric Company.

Gears.
Besly 4 Co., Chas. H.

General Klec. Supplies.
Blssell Company, The F.

Bunnell Telegr. A Elec. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Worki.
St. Louis Elec. Supply Co.

ird Electric Company.
Western Eleetrlc Co.
Western Elect. Supply Co.

(.l;iH- Wool.
Glass Wool Mfg.Co.

Glob., ana Bleetrleal
ftisMwar*.
Century 91a | !o

Murray A Co.. .fames J.

Phoenix Glass Co.
Western Elect. Supply Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, lac. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection & Insurance Co.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co,
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wire*.
American Elec. Fuse Co.
American Electrical Works.
American Steel & Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber & Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lacquer".
Barrett & Co., M. L.

Lamps, Incandescent.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept,

Electric Appliance Co,
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchlld A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps, lae.. Adjusters.
Genevieve Company.
Inc. El. Lt. Manipulator Co,
Webster, Geo.

I>ampH, IncandcHcent —
KeplacerM A Cleaner**.
Inc. El. Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fuse Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
Wohtlngbouso El. A Mfg. Co.

Mnesaea's Climbers.
Anderson A Sons, W. H.
Klein A Son, Mathlas.
Smith A Hemenway Co,

Magnet Wires.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec Wks., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Eleo,
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg Co.
Westinghouse El. A Mfg. Co.

JIotors— See Dynamos and
Motors.

dippers and Plyers.
Klein A Son, Mathlas.
Smith A Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorney's.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Pletlnum Bonght and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Tics.
Berthold & Jennings.
Coolidge Fuel ASupply Co.
Fowler, John H.
Holcomb-Lobb Co.
Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Perrlzo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

For Alptiat>etloal Xrxtl&x o* Aclveirtleerraetaten

Polish (Metal).
Hoffman, G. W.

Poruelaln.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Bierce Smith-Vaile.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Bierce Smith-Vaile.
Williams A Co., M. F.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.andReflningCo.

Reflector**.
Amer. Refit. A Lighting Co.
Farles Manufacturing Co.

llc-Wludlug-Kepalrs.
Chicago Edison Co.
Gregory Electric Co.
Schurernan A Hayden,

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. A.
WeBtlnehouse El. A Mfg. Co.

Seoond-Hand Mach'y.
Chicago House Wrecking Co.
Gregory Electric Co,
Illinois Maintenance Co.
Matthowif A Bro., W. N.
McKlnney A Co., W. S.

Schurernan A Hayden.
Walwh's Sons A Co.
Whitehead Company, W. W.

Shades.
Amer. Refit. A Lighting Co.
Farlco Manufacturing (Jo.

Nolderlng Panto.
Burnley Battery A Mfg. Co.

"peaking Tnhea.
Central Electric Co.
Edwards A Company.
Electric Appliance- Co.
Western Electric Co.
Western EIoc. Supply Co.

See Page

Speed Indicators.
Besly A Co., Chas.H.
Queen A Co.
Weston Electrical Inst. Co.

Springs.
American Steel A Wire Co.
Barnes Co., The Wallace
Manross. F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Cc
Gould Storage Battery Co.

Tapes, Insulatlnic.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
OkoniteCo., The.
Simples Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telegraph Supplies.
Bunnell Telegr. A Elec. Co.

Telephones, Telephone
Uaterlal and Switch-
hoards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Bissell Company, The F.
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co
Chicago Telephone Sup. Co.
Couch A Seeley Co.
Ericsson Telephone Co.
Eureka Electric Company.
Farr A Farr.
Holtzer-Cabot Electric Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Mason Telep. Pay Station Co,
Metropolitan Tel. <s Elec. Co.
Missouri Electrical Mfg. Co
Moon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Strowger Aut. Tel. Exchange.
Swedish-American Tel. Co.
Telephone Co. of Amer., The.
Union Switchboard Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone Service.
Chicago Telephone Co.

Totals.
Anderson A Sons, W. H.
Dlcke Tool Company.
Klein A Son, Mathlas.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Transformers.
Central Electric Company.
Crocker- Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.'
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company.
Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Tracks, Electric Oar.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stllwell-Bierce Smith-Vaile,

Varnishes.
Sterling Varnish Co.

Vulcanised Plhre.
Vulcanized Fibre Co.

Wirt, Bare.
Amorlcan Steol A Wire Co.
Ilesly A Co., Chas H.
Central Electric Co.
Electric Appliance Co.
Okonlte Co., The
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground C. Co
Western Electric Co.
Western Elfftrlcal Sup. Co,

X-Rnr Ontdtm.
Queen A Co.
wlllyonng. Rimer G.

3.
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The "ELECTRA" Highest

Grade Nuernberg Carbons are

recognized as standard all the

world over.

All genuine "ELECTRA"
carbons are put up in packages

bearing the label with the tradfl

mark "ELECTRA."

<v.t c >>., FOR ENCLOSED LONG-BURNING ARC LiWPS. j.V r

[ ^i\ 1 -\ v I w rJ/, &.

-x-x-x-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:

UNEQUALLED IN QUAUT;

AND EFFICIENCY

' STEADY
IANT LICHT.

HUGO REISINGER 'Broadway NEW YORK.

Good carbons mean less cost
1

for current.

All the excellence in dynamos

and arc lamps counts for but

little where poor carbons are

used in lamps.

M-X-X-X-X-M-X-X-X-X-X-X

«>*<S*S><5>3K^<8><S><SK^<*b<8>^<^<^^^^"«>««^

IDEAL AUTOMATIC
ANNUNCIATORS.
Tbe Best on the Market.

Write for Prices.

Manufacture J hy

THE HEATH ELECTRIC CO.,

DETKOIT, MICH.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY GRAVITY DAM.
For five cents In stamps, we will mail to any address our book entitled, The Gravity Dam.

107 MAIN ST. WrlleM.W. STARK, Sec'j and Tress., lor particulars. ELKHART, IND

ELECTRICAL ENGINEER-
ING TAUCHT BY MAIL.

Write for oar fr« lllartrated book.

"Can I Become as Electrical Earlaetr?"
We teach Electrical Enaine. -lna-. Elee.

tricUk'hliaif. Electric Rallw.- i.MkUO.
leal EniriDeerlsf, Mechanic*! Drawing,
etc, at yoar home, by mail. I&sUcata)
lndorwdby Thoe. A. Edl.on.

Electrical Engineer Institute,

Oept. K. 2,0.242 W. lit St.. New York.

Crlmshaw. Raven White Core. Raven Black Core.
ALL OUR WIRES pass Inspection and carry the above TRADE-MARKS on our tags. We also manufacture Crimshaw and Competition Tapes and Splicing Com pound..

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 CorUandt St., New York.
RRANCHPS'J CHICAGO:""* inl - 101 Desplalnes St.

BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

HIGH GRADE

Porcelain Insulators.
ALL STYLES AND SIZES.

CUTS REDUCED ONE-HALF SIZE

INSIST ON HAVINC BRUNT'S TUBES, INSULA-
TORS AND CLEATS.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED " BRUNT.
"

THE G. F. BRUNT PORCELAIN WORKS,
.e> EAST LIVERPOOL, OHIO.

WESTERN ELECTRIC
GENERATORS

FOR

LIGHTING AND POWER PURPOSES,
CENTRAL STATIONS, ISOLATED PLANTS.

WESTERN ELECTRIC COMPANY
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANY.
St. Paul. Minn.

CALIFORNIA ELECTRICAL WORKS.
San Francisco. Cal.

STANDARD ELECTRIC COMPANY. KILBOURNB & CLARK COMPANY .

Cincinnati, Ohio. Seattle Wash.
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AD STUDIO.

A Curious Scientific Fact.
(APPLICABLE TO YOUR BUSINESS.)

Referring to above picture, few persons are aware that

when they look with one eye there is some particular

object before them to which they are absolutely blind.

In order to be convinced of this curious fact, mark two

little circles upon a sheet of white paper (as per cut above)

at the distance of four inches and look at the left hand circle

with the right eye at the distance of about eleven or twelve

inches, taking care to keep the eye straight above the circle

and the line which joins the eyes parallel to the line which

joins the circles.

When this is done and the left eye closed the right hand

circle will no longer be visible. The same effect will be pro-

duced if you close the right eye and look with the left eye at

the right hand circle.

When the objects are white spots upon black ground

the white wafer absolutely disappears and the space which it

covers appears to be completely black.

How Does This Apply? Easy.

WE ARE A "WHITE SPOT"
WORTH STUDYING

When you keep your one eye (the"weather"one) continuously

on that same old house you did business

with before we came

HOW CAN YOU TELL WHAT WE CAN DO.

We're "white" O. K. , and its your
LOSS IF YOU DO.n't KIND IT OUT . . .

Missouri Electrical Manufacturing Co.,

P. D. CABLE, F. B. LITTLE, R.W.MOORE, W. F. LITTLE,
President. Vlce-Pres't. Secretary. Treasurer.

THOROUGH INSPECTIONS
AND

Insurance against Loss or Damage to

Property and Loss ot Life and

Injury to Persons caused by

STEAM BOILER EXPLOSIONS.

J. M. ALLEN, PreBident,

WM. B. FRANKLIN, Vice-President,

F. B. ALLEN, Second Vice-President,

J. B. PIERCE, Secretary,

L. B. BBAINERD. Treasurer,

L. F.MIDDLEBROOK, Asst. Secretary.

Our Students
Succeed

Our instruction helps students to
better positions and higher sala-
ries. This is what a student says:

A Lineman Benefited.
My coarse has been a benefit to me in

many ways. When I enrolled, I was work-
ing as a lineman.
Owing to the ex-
cellence of yonr in-
struction, I was
advanced to the
position of dynamo
tender, and then to
trimmer, with an
increase in wages.
I am now getting
practical experi-
ence in handling
mach inery ana
winding arma-
taree. I shall al-
ways be a good
friend of the
schools.

Fbed W. Houghtaling,
Three Rivers, Mich.

Instruction by Mail
for Electrical "Workers In Electri-
cal Engineering, Power and Light-
ing, Railways, Lighting, Car Run-
ning. Monthly payments.
When writing, Btate subject in

which interested.
INTERNATIONAL CORRESPONDENCE SCHOOLS

Established 1891. Capital $1,500,000.

Box IO02, Scrant on, Pa.

J

REFLECTORS!
Light is useless if you can't have

it where you want it.

Paragon Reflectors throw the

ght just where you want it.

Our Incandescent Reflectors are

neat and are superior to all others.

They are green outside, glossy

enamel white inside. Reflecting

surface. Made in various styles

and sizes. Get our catalog.

American Reflector & Lighting Co.,

271-273 FRANKLIN ST., CHICACO.

General Offices, 1216 Washington Ave., ST. LOUIS. MO.

Tell the

Telephone

5
CENTS
A DAY z"

First get your telephone.

CHICAGO TELEPHONE CO.
:: :: :: 203 WASHINGTON ST.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

Your Boiler Water Must be Analyzed ZSST^S.
You must deal with a Company who can sell you the concentrated solid extracts to be

reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, • - CHICAGO, ILL.

"VVIVI. H. EDGAR, President. TELEPHONE, HARRISON !3B8and 1373.
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THE GENERAL ELECTRIC COMPANY'S

Street Car Recording Wattmeter.

•*>

>.

%
•>,

•>>

•*>

Furnishes a positive record of the power used on each car and provides the only practical means
for education of motormen in economy of operation.

General Office: Schenectady, N. Y.

Sales Offices in All Large Cities. New York Office, 44 Broad Street.

Northern

Motors

are of such compact and

symmetrical design that

they are easily operated

in any situation for any

kind of work. They can

be belted, geared or direct-

connected to the driven

machine. Our Engineering
Corps has made an exhaustive study of the various wood and
metal working machines in use by manufacturers for the pur-

pose of determining the best methods of electric drive, and we
have the results of years of patient investigation carefully com-
piled for the benefit of our customers. We have made some
of the largest installations for complete electric drive in

America and challenge a comparison of economical results.

We build all sizes of Generators and Motors for either Alternating or Direct Current. Ask for Bulletin No. 340.

NORTHERN ELECTRICAL MFG. CO., madison, w is.

Northern Spherical Motor. Inclosed Type.
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MEET COMPETITION
Order our 3y2 ampere A-B lamps

to meet gas or gasoline competi-

tion. Made for all circuits. - - -

Send for literature describing lamps for Street Railway,

Alternating, Direct Current, Constant Potential

and Direct Constant Current Series Work.

ELECTRIC APPLIANCE COMPANY,
C H

We make Fuses and Protectors, etc., but we make Battery Boxes Off the s/c/e»

Confidentially, that's why this cut is given on the side.

OUR PRICES ARE LOWEST. OUR GOODS ARE THE BEST. GIVE US A TRIAL.

American Electric Fuse Company,
NEW YORK:

10 Nassau Street.

CHICACO;
345 S. Canal Street.

MICA WASHERS
PRICES RIGHT

EUGENE MUNSELL & CO.,
218 Water St., New York. 117 Lake St., Chicago.

ENGINEERING.HERBERT A. WACNER.
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,

VOLT=AMMETERS,
POCKET SIZE.

1 For Testing Batteries and Battery
Circuits, Locating Faults. Grounds,
etc

RELIABLE. ACCURATE.
Send for Circular.

L. M.PICNOLET.
78-80 Cortlanut St., NEW YORK, N. T-

£HAILLET, ADOLPHE A.
Consulting Electrical Engineer.

Plans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE. BUFFALO, N,Y.

Eureka Depolarizing

Solution for battery cells.

WRITE US ABOUT IT.

8PAHR & SWINGLE,
MILLERSBURC, OHIO.

YOU IVE>E>I> IT!
Gale's Commutator
Compound.
The Only Article That Will Prevent Sparking.

WJN keep the Commutator In good condition aid prevent gutting. Absolutely will not gum the brushes.

50c. per stick. 85.00 per dozen Send 50c. for trial stick.

FOR SALE BY ALL SUPPLY HOUSES OR

KfJ.I Ell II I II 9 PA Sole Manufacturers,
mCLEnnAn ft bUu 809, lOO Washington Street, . CHICAGO.

SPRINGS
ALL SMALL SPRINCS USED BY ELECTRICAL

TRADE.

THE WALLACE BARNES CO.,
Established 1857. BRISTOL, CONN.

COMPLETE ASSORTMENT HIGH GRADE SPRING STEEL ALWAYS ON
HAND. SUBMIT SAMPLES FOR PRICES.

ASK FOR CATALOC F.

O-axU ?

McRoy Clay Works,
Brazil, Ind.

302 Broadway, New York.

1030 Monadnoek Blk., Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.

Executive) Offices, Times Building, NEW YORK, N. Y

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Lalght Street, New York.

X=RAY TUBES
QE Type

are Self Adjusting. They glow as steady as

a lamp. Users of Crookes Tubes appreci-

ate this.

Miniature Incandescent Lamps

and Sockets.

Dezvar Bulbs for Liquid Air,

Write for Catalogue No. 9050.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N. J.
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mtNK N. PHILIPIS, P*
C- H. WAGEN»CIL, TM

AMERICAN ELECTRICAL WORKS,
i'ito\ mi \< 1: it. 1.

BARK AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yohk Stori, w. .1. Watson, 26 Cortland! St.
CnicAno Stoke. V. E. Lionnhoi,'. 82 Lak>; St.

Montreal Urancu, Eugene F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES. PHILLIPSOALE, R. I.

Complete Lump.

LIGHT UP YOUR DARK CORNERS
by Dsnia the

L.-H. ENCLOSED

Arc Lamp
Notice How Neat and Compact It Is,

1 These Lamps arc the Simplest and Most Efficient
on the Market.

WRITE FOR CIRCULAR MATTER.

THE ANDERSON TOOL CO., ^derson, imp.

Six Yflirs with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 86 Broadway, - NEW YORK CITY.

Patent Camel. Patent Soliciting.

BUY YOUR BOOKS
FHOM THE

Electrician Pub. Co.. 6 10 Marquette Bldg.
,
Chicago.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.
$3.00 per year, in advance.

Electrician Publishing Co.,

CHICAGOSuite 510 Marquette Blag.,

/TlBRE-GRAPHlTEi

commutator

brus;

. btVy-UlMW.KWNC

There's No Friction
with the Fibre-Graphite Commutator Brush.

Being 90 per cent, p-.re graphite, it insures low
resistance, no eparlcing under a varying load, and
longer wear. TLere is no greasing required.

The Fibre-Graphite is therefore the most eco-

nomic brush on the market. Send for price list.

HOLMES FIBRE-GRAPHITE MFG. CO.

5155 Wakefield St..Cermantown. PHILADELPHIA.

LVI

GVJV ANC
QI-IY TO STAY

UGH
GUYl

TELEPHONE, TELEGRAPH
STREET RAIL.\A/AY

AND

F»0

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.

\A/. IM. MATTHEWS & BRO.,
SOLE DISTRIBUTORS,

605 CARLETON BLDO., ST. LOUIS.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

\A/e> Ara Prop>e»red to Furnish Best Quality
FINE MAGNET

ANNUNCIATOR
JUMPER NAZI

ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products in stock.

IMPROVED

WARREN
ALTERNATOR
SANDUSKY

2,000 LIGHTS

NATIONAL CODE STANDARD

:«x "0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

AUTOMATIC

CLOCK

SWITCHES.
w. -

turn ofT show

Prices *ame for " on " G4

IS Amp.. 25 Llqhts. Standard. 220

V.. 0. P.. S4 50: I. P . $5 50

25 Amp.. SO LlgMs. Standi-

V.. 0. P., $5 00: T. P.. $6.50

50 Imp.. 100 Lights. Standard. 220

V.. D. P.. $6 00: T. P . $8 00.

76 Amp.. tEO I IgMs.MandJrt. 220

V.D. P . SS00:T. P

Pertecll) Rciiab'e

Senl on 10 Days' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.
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WANTED -POSITION

With a Good Storage Battery Company,

Have had fifteen years' experience; can fur-

nish best of references upon application. Will
also send a sample of my work. Address "Box
5," cave Western Electrician, 510 Marquette
Building.

WANTED.
Competent, practical electrician to tatce cbarye

of Western coal mining plant, operated by elec-

tricity. Married man preferred; give refer-

ences'; state terms. Address "'MINING," care

of Western Electrician,510 Marquette Building,
Chicago.

WANTED.
First-class, experienced mechanical or

electrical draftsmen wanted at once; those

with shop experience preferred. Apply by
letter stating experience in detail, salary

expected, and giving references, to CHIEF
DRAFTSMAN, P. O. Box 911, Pittsburg,

Pa.

WANTED.
800 K.-W. of second - hand

direct current, 225-250 volt dyna-

mos, varying from 50 to 250 Kilo-

wattcapacity. Also one 100 K.-W.,

500 volts. Address with full par-

ticulars and prices.

W. S. MALLORY,
ORANCE N. J.

WATER POWER.
About 300 horse power of excess water power

can be rented for a term of years. Wheels and
Sower transmission installed ready for belting in
nildinj; 50x100 feet and two acres of land with

railroad siding.in a town of over I6.0u0 inhabi-
tanTs. Address "E P.," care of Western Elec-
trician, 510 Marquette Building, Chicago.

FOR SALE.
Controlling Interest in an

Electric Light Plant in

State of Texas.
It is desired that purchaser is thoroughly

familiar with business in order to be suc-

cessful. Capital required, $5,000 cash,

balance payable in yearly installments

Plant pays well; party selling cannot man-
age it any longer. Address Box 958, San
Antonio. Texas

ARC LAMPS FOR SALE.
Just as taken from tbe Mae, Id operating condition.

100 M, 12 double T-H lamps, ft. 3-4.50 each.

100 5!, 2 double T-H lamps, ft $5.00 each.
50 K, single T-H lamps, ft. $4.00 each.
We al-o offer these lamps thoroughly over-

hauled and put in tirst-class guaranteed condi-
tional 51.50 each extra; also some T-H dynamos.

AMERICAN ELECTRIC SUPPLY & MFG. CO.,
27 Thames St., New York City.

FOR SALE.
One 500 H. P. Heine Safety

Boiler, for 150 lbs. pressure, built

1898, located at Joliet 111.

W. W. WMMeafl Compiiy,

DAVENPORT, IOWA.

ELECTRIC co.
54-62 5.CL1NT0N 5T- CHICAGO

FOR SALE.
tr. General Electric alternator.

' ',-;.. W. " '

TwoJ20-k.w. " " "

Or.': :;
->< w, Wcs:lngbOTJM

7-ko f/t-k. w. " "

w. ** "60 cycle.
One 7",.'-:. -v.

'• " 60 "

0-fc. •*. t"ood "133 "

Monthly Bargain 5he*. •

pfM. All

apparatus fally guarantfyJ.

GASOLINE ENGINE FOR SALE.
8 horse-power Cbarfercomplete with gasoline

tank, cuoling tank and mulller.

W. S.McKinney& Co. .1643 Marquette Bldg. .Chicago.

FOR SALE-JOB LOT OF
HARD RUBBER AND FIBRE

IN SHEETS AND BLOCKS.
Old Electrical Material Purchased.

WALSH'S SONS & CO.. Newark. N. J.

Alternators, Westinghouse, 1,000 volts. 16.000
alternations. 2-65 k. w. alternators, $385
each. 1-30 k. w. at $285.

Generators, 1-100 k. w., 550 volts, 'slow speed
$675

Heater. Berryman, about 700 h. p., $250.
Engines, Boilers, Dynamos, some good bar-

gains. Also Arc Lamps and Arc Dynamos.
Everything in Mrst-class practical condition.

American Electric Supply and Mfg. Co.,

27 THAMES STREtT, NEW YORK CITY.

FOR SALE.
Well equipped machine shop, plating plant

and electrical supply business in best city In

Iowa. Address, "S. O.," care Western Electri-

cian, 510 Marquette Building, Chicago.

FOR SALE CHEAP.
One 50 light, 2.000 candle power Standard
arcdynamo with extra newarmature. One 25
K. W. 500 volt General Electricmultipolar
generator and one 25 K. W. 500 volt Gen-
eral Electric multipolar motor. Address
A. M. BARRON, 164 Dearborn St. .Chicago, 111.

FOR SALE.
Second-hand insulated weather-proof

copper wire.

No. 6, 14 cents per pound; No. 8, 14^2
cents per pound; No. 10, 15 cents per pound.

C. MATHES' SONS CO.,
ST. LOUIS, MO.

We Offer The Following For

Immediate Shipment.
ENGINES.

Compound High-Speed.
1 300 II. P. 15x2ixl5 Armington-Sims.
1 300 H. P. 14x23x16 New York safety tan-

dem.
1 250 H. P. Williams Vertical, type 2P.
2 160 H. P. 13x19x15 Mcintosh & Seymour

tandem.
High-Speed Automatic.

1 150 H. P. 16x15 Plicenix.
1 100 H. P. 14x16 New York Safety.
1 100 H. P. 13x12 Ideal.
1 100 H. P. 13x12 Pluenix.

CORLISS ENGINES.
1 1000 H. P. 26x48 Double I'ishkill Corliss.
1 700 H. P. 23x60 Double Fishkill Corliss.
1 500 H. P. 26x48 E. P. Allis Corliss.
1 325 H. P. 20x48 Harris Corliss.
1 225 H. P. 1Sx42 E. P. AUis Corliss.
1 125 H. P. 14x36 Vilter Corliss.

DYNAMOS, MOTORS, BOILERS, ETC.

Write for price list No. 38.

Illinois Maintenance Company,
E. H. CHENEY, Manager,

204 Dearborn street, CHICACO.

The Standard Open Circuit Batteries

of the World.

fl :NJ.» F ill CXBCUX.A8 A.Vi» MUCKS.

THE LEClANCHE BATTERY CO.,

111 to 117 East 131st St.. N. Y.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests In the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem.
plating the improvement of powers, will And it to their interest to confei
with us, as we are willing to guarantee results where others have failed, rw
matter what make of turbine has been In use. STATE REQUIRETIENTS
AND SEND FOR CATALOQUE.

S. MORGAN SMITH GO., York, Pa.

Vi\mu.mmworks quick and easy. Keeps its luster. Holds old trade and .

deteriorate. establishe d ib years. sold by agents and dealers

US. METAL P0LISn;rw"fi™Il
POLISHES ALL METALS. H St. INOIAHAPDLISJNO.

N
TO

Electric Light Contractors.
Public notice is hereby given that the

City Council of the city of Muscatine, Iowa,
will receive sealed proposals until 7:30

o'clock p. m., on November 1, 1901, for a
10-year public and private lighting contract
from October 6, 1902.

The estimated quantities of light are as
follows:
Fifty (50) or more arc street lamps burn-

ing oh a schedule from one-half hour after
sunset until one-hali hour before sunrise,
each and every night in the year.

One hundred (100) or more arc street
lamps burning on a schedule from one-half
hour afler sunset until 1 o'clock a. m. each
and every night in the year.

Bids will be received on lamps operated
in series, and on both the alternating and
direct currents.
Specifications provide that the successful

contractor for arc street, lighting will be
granted a 10-year franchise, with condi-
tions to be prepared by the City Council,

for commercial lighting in the city of
Muscatine.
A certified check on some bank in the

city of Muscatine, for the sum of five
thousand dollars, enclosed in a separate
sealed envelope, properly indorsed, must
accompany each bid. Said check shall be
payable to "the order of the Treasurer of
the city of Muscatine."
Bids will be enclosed in a sealed en-

velope, addressed to Bert C. Benham, city
recorder, and indorsed, "Proposals for elec-
tric lights."
For a printed copy of the specifications,

the proposals, the location sheets, etc., ad-
dress B. Schmidt, mayor, or J. J. Engel,
Chairman Light Committee, Muscatine,
Iowa.
The City Council reserves the right to-

reject any or all bids.
Given by order of the City Council of the

said city, this September 24, 1901.

BERT C. BENHAM,
City Recorder.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

bay or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chicago.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

YOU
should know more about

our direct reading

OHMMETER

Write us.

F. B. SAGE & BRO..
123 Liberty St., N. Y.

CORLISS ENGINES.
34x60 George H. Corliss.
28x60 Lane & Bodley Corliss.
26x48 Fishkill Corliss.
26x48 Allis Corliss.
26x48 St. Louis Corliss.
24x42 St. Louis Corliss.
22x48 Bates Corliss.
22x42 Hamilton Corliss.
20x48 FruBer & Cbalmer'B Corliss
20x48 Harris Corliss.
20x48 Wboelook Corliss.
18x42 St. Louis Corliss.
18x42 Brown Corliss.
18x42 Geo. II. Corliss.
lHx::r, Slonx Cllj Corliss.

16x42 Ilnrrls Corliss.
14x42 Allis CorllKS.
14x36 Vilter Corliss.
14x24 Cooper Corliss.

CORLISS ENGINES Continued.

12x36 Harris Corliss.
12x30 Hamilton Corliss.

AUTOMATIC ENGINES.

13 and 20%xlo Armlngtbn fc Sims Cross
Compound.

15x14 Idenl.
8x 9 Armlngton & Sims.

BOILERS.

Four 250 II. I>. Babeoek & Wileox, 125

lbs.
One 600 II. I'. Heine. 160 lbs.

One 72x18 Tubular, 100 lbs.

Eleven 60x16 Tubulars, 100 lbs.

W. W.Whitehead Company,
DAVENPORT, IOWA.
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The Smith-Vaile Electric Driven Triplex Pumps.

^^^SfeiVV^aJ.

Are easy to start, easy to run,

and are the acme of perfection.

We build Steam and Power Pumping Machinery

for all purposes, including

WATER WORKS
PUMPS,

Jet and Surface CONDENSERS.
AIR COMPRESSORS.

Cottonseed and Linseed Oil Ma-
chinery, Filter Presses and

Victor Turbines.

IK INTERESTED, ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,
257 Lehman St., DAYTON, OHIO, U. S. A.

ATon, or Two, of Coal,

or less, per day, is often the line which
divides the field of profit from the abyss
of loss. Instead of wasting your ex-

haust steam by carrying it out in theair,

save the heat units in it by using it in a

Stilwell Feed Water Heater.

For every ten degrees added to the tem-
perature of the water before it enters a

boiler, about one per cent, of the total

fuel otherwise required will be saved,
and then, in addition, these heaters
really purify the water. They are
easily cleaned, reliable in operation,

and built of the very best materials.

IF INTERESTED, ADDRESS

The Stilwell-Bierce & Smith-Vaile Go,,

267 Lehman St., Dayton, Ohio. U. S. A.

MANUFACTURERS
BABBITT METAL, BAR. WIRE SOLDER,

PIG LEAD, INGOT COPPER. SPELTER. ETC

6REAT WESTERN SMELTING AND REFINING CO.

MECHANICAL
Engineers interested in electricity should send for our 100-page
Catalogue (mailed free to any address). Any electrical book pub-
lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., 310 Marquette Bldg., Chicago.

DYNAMO BUILDING,
With detail drawings and instructions for winding.
Jiving correct sizes of wire, dimensions of iron. etc.
Also diagram for house wiring

BY l_. C ATWOOD.
Profusely illustrated. Size of page, 10x8 inches. Price, §3.

"This work is gotten up especially for amateur builders and non-professional

men. All measurements and instructions for winding are taken from macnines
in actual service. Particular attention has been given to every detail of construc-

tion, that they may be thoroughly understood. This work will be of great value,

not only to those who wish to build dynamos, but to superintendents, engineers

and workmen who have the care of established systems."

—

From Preface.

Pronounced to be a practical axd complete WORK.
Sent postpaid on receipt of price.

ELECTRICIAN PUBLISHING
SUITE 610 MARQUETTE BUILDINC, CHICACO.

CO,

AWARDED HIGHEST MEDAL
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AWARDED HIGHEST MEDAL

=0N TOOLS AT=^
PAN-AMERICAN EXPOSITION

THE DICKE TOOL COMPANY,
FAOTORV: DOWNER'S GROVI

Eastern Office: J. E. Wiy, Manager, 39 Cortlandt Slreel, New York. Thos. G. Grler, Electrical Building, Chicago. St. Louis Office: W. N. Matthews & Bros.. 320 M. 6th St.



WESTERN ELECTRICIAN October 19, 1901

WE EMPHASIZE
The Fact That We Were

THE ONLY

GOLD MEDAL
At the Pan-American Exposition

for

ti XCELLENC
of SYSTEMS and

99

WE CALX, ESPECIAL, ATTENTION TO THE REASONS ASSI«NE»
FOR THIS AWARD RY THE COMMITTEE.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SOUTH GREEN ST., CHICAGO.
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GOLD MEDAL
EXTRACT FROM REPORT OF PAN-AMERICAN

JURY OF AWARDS, DIVISION X, ELECTRICITY.

STROMBERG-CARLSON

TELEPHONE MFG. CO.,

CHICAGO.
A GOLD MEDAL FOR TELEPHONE EXHIBIT AND SERVICE.

Independent Telephone Service already

demonstrated in this city.

The question of telephone service with equipment of independent manufacture, has been well

demonstrated at the Pan-American Exposition. For telephone service between the officials and

various buildings throughout the grounds, it was decided after months of investigation by the officers,

to adopt an independent system. The plant was put in operation before the opening of the fair and

has given the best possible service continuously without interruption and is said to be far superior to

the city exchange. The manufacturers of the system, the Stromberg-Carlson Telephone Mfg. Co., Chicago,

it is said, are manufacturing more than 100,000 instruments annually for large and small public exchanges.

Gold Medal for Exhibit of a Model Telephone Exchange and for its

Service on Pan-American Grounds.
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A DIAMOND MEDAL
would not be any higher in QUALITY than our goods. Our most valuable medal is hundreds of letters

from pleased customers praising our apparatus. It is our policy to put the money in the goods rather than
maintain an expensive exhibit at some exhibition, thereby giving our customers the benefit instead of

wasting same. An exposition medal nowadays in reality is a farce and the compliment implied by being the
possessor of one is of a rather questionable character, as it is a notorious fact that SOME medals go to

the highest bidder. Also for the reason that if the manufacturer of the CHEAPEST and poorest grade
of goods would make the largest and most attractive exhibit he would get a medal. As a fact we
received a letter from a certain exhibition company stating that if we would make an exhibit that
they pledged themselves to give US a medal. A medal does not indicate merit as they are now
considered one of the main assets of an exhibition company from which they derive large profits.

MORAL.
Don't buy Telephones or Switchboards because you see a medal.

APHORISM.
The holder of a gold, bronze or silver medal MIGHT make a tin transmitter.

SWEDISH-AMERICAN TELEPHONE COMPANY,
69-71-73-75 WEST JACKSON BOULEVARD, CHICAGO, ILL

N. B.—This is not a case of sour grapes as we made no exhibit. If we had, in all probability we would
have a medal also.

TELEPHONES
INDEPENDENT

ItqSSieI

'jGEEjS^

AND SWITCHBOARDS
FOR ALL CAPACITIES AND REQUIREMENTS.

Efficiency and Advanced Principles ot Construction

Ease and Speed of Operation.

Completeness of Equipment.

Correspondence Solicited.

Send for Catalogue.

200 CAPACITY FLASH-LIGHT. No. 97. A SURE WINNER.

EUREKA ELECTRIC CO.,

Clinton and Adams Sts., Chicago, III. ,™,

SIMPLEX TOLL COLLECTOR.
OPERATOR CAN RETURN COIN.

SAFE. SIMPLE. DURABLE.

Kow about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SIGNALING 'PHONE?

DROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone &Electric Co.,
76 Fifth Avenue, CHICAGO.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with

I'ennies or Washers on a string.

Have you investigated Measured Service?

All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St.. CLEVELAND. 0.



October hi. hi"i WESTERN ELECTRICIAX 17

AN INDEPENDENT SERVICE

AT PARTY LINE RATES
IS ASSURED
BY OUR SYSTEM.

The Ideal

Selective Lock-Out

Party Line System

Can be applied to any
exchange board. 35 tel-

ephonescan be operated
on one line, and the an-
noyance of calling all

subscribers when only
one is wanted is done
away with. Your con-
versation is private, as
all telephonesare locked
out when you have your
connection

IMPORTANT NOTICE.
We have recently purchased the patents of the Drake Telephone Co., covering

the Drake selector and Battery Cnt-Out, and have made various improve-
ments on the system, on which patents arc now pending.

THE U. S. ELECTRIC MFG. CO..
BUTLER, PA.

Wright Gable Hanger.
SEND FOR SAMPLES AND PRICES.

R. i. TELEPHONE & ELECTRIC CO.,

PROVIDENCE, R. I.

Mention this paper.

HIGH-GRADE

SERIES 'PHONE.
One of the strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut. 4 bar, fully nickeled
generator, 80 ohm silk wound adjust-
able ringers. "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOB CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET. CHICAGO.

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

jaaaaoaaoaoaaaaaooaaas^aaoaaaocxioocicxxiaGaaa^

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO

C9
c/>

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., TPI MCP Pfl

CHICACO, U. S. A. I CLi mrlli Ulli

YOU WILL REST ASSURED
That Your Terminals are Safe

When Protected With a

Moon Fuse Terminal Head
Never Known to Fail or Lose a Wire.

THIS ILLUSTRATION SHOWS THE OUTER CASING CLOSED

Simplifies testing and transposing of lines;

it occupies but a small space; the only

cost of maintenance is fuse wire

Write Now For Descriptive Matter.

THE MOON MFG. CO.
45-47-49 S. Canal St., CHICAGO.

And Install in >our town or cit) in

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PEk.-ECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
too K€» T-y ,

Chloa SO •
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AUTOMATIC ENGINES
JEFFREYIOHAINS

FOR CATALOGUE,
ADDRESS

THE JEFFREY MFC. CO
COLUMBUS, OHIO.

The Williams patent

Never Slip Pneumatic and
Clutch Pulley. The Will-

iams Patent Clutch Pul-

leys and Couplings.

F. VILL1AMS * CO..
2702 N. Broadway, ST. LOUIS, MO., U. S. A.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

CASOLINE ENCINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The lodern Gas Engine Co., Buffalo, N. Y.

Mackinac Island
AND RETURN—7 days 1rip

Meals and berth included.
$25

Leave Chicago Saturdays 8:30 p.m.

Escanaba, Michigan
AND RETURN—4 days trip— $ I Q
Meals and berth Included I O
Leave Chicago Tues., Wed., Frl. and Sat., at 8 p. m.

MUSKEGON OR GRAND HAVEN $
5.ANH RETURN

Berth included.

LeaveChicago7:45
P. M. dally.

Finest
Service on
the Lakes.
For complete Infor-
mation address

R.C. DAVIS. C. P.A., Foot Mlcbizan Ave., Chicago, III.

OB C, B. I. A; p. OB C..B. & Q. BY'S.

Big Four

BUFFALO RATE
AGAIN REDUCED.

ROUND TRIP FROM
CHICAGO .... $6.00

The Wabash sells excursion tickets. Chicago
to Buffalo and return as above, every Tuesday,
Thursday and Saturday, until the Exposition
closes,good to return five days from date of sale.
Good only in coaches or free reclining chair
cars. Four daily trains. Write for Pan-Ameri-
can folder.

CITY TICKET OFFICE,
97 Adams Street, Chicago.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Westerr, Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals
in Dining1 Cars. Buffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted
excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

r. • NtwYori
liufelpbb

.m Main • , -

- St., • Cincinnati
field :,t., Pittsburg
r 8 - Cleveland

. .. Detroit
Ciliajid tKifl£W.,B»^TofcMto,Ont

GRAPHITE RESISTANCE.
Graphite resistance in rods, tubes or otherwise. Any resistance

wanted—one ohm to one million ohms. Write for particu'ars.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

SAMSON TURBINE
UPRICHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

travel betHICAC
UISV
1ANAP

ANDCINN
CO VIA

MONOIM ROUTE
A

t
N<p C.H.&P Rjwy"

LUXURIOUS PARLOR AND DININGGARS BY DAY.
PALACE SLEEPING AND COMPART-MENT CARS BY N ICHT.
6 -TRAINS DAIUY BETWEEN
CHICAGO AND THE OHIO RIVER
WHHcDOEL niflhKjoiii.),,..., r-Aii.;. C HASH.ROCKWELL"" >°"1"" CHICAGO. ™.r, Moa

fSheet-Steel Indian Canoes\
I Sun-sinkabla and indestructible. 14 feet long, 39 inch beam. I

^ J

The

Pioneer Famous

Limited. Train

of the

World.

Chicago— St. Paul—Minneapolis
VIA

The St. Paul Road.
(Chicago, Milwaukee & St. Paul Ry.)

Equipment and Service

Unequaled.

Time tables, maps and information
furnished on application to

F, A. MILLER, General Passenger Agent,

Chicago, III.

W.II. aiinjJKS, 362 Depot St..SALEM,OHIO-

When Traveling Northwest
See that > our ticket reads via

WISCONSINCENTRAL
RAILWAY

For St.Paul, Minneapolis, Ashland and
Duluth.Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE. - WIS.

AT,T, EMPLOYES
In the operating department of the "Alton Road " are
required to pass mental and physical examinations
calculated to secure absolute safety to paBsengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the Bafest rallwayB in the world Ib

"THE ONLY WAY"

GEO. J. OEAmvrON, OBifL *
i
w

.
-.u ,i, aojunx.

|

REG.TRAOt MARKS JHE PHOSPHOR BRONZE SMELTtNfcCO.UMITED,
2200 WASHINGTON AVE..PHILADELPHIA.

.

|

"ELEPHANT BRAND PHOSPHOR-BRONZE"
" INGOTS,CASTINGSfWIRE,RODS,SHEETS,ETC.

J%«*&»iiW' — DELTA METAL—/X '
. CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Solk Makcni IN THE U.S.
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CEDAR POLES
LIWDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREGON AND SPOKANE. WASH.
WHOLESALE PRODUCERS

S0-r0OT TO SO- FOOT POLES OUR -SPECIALTY.

get our prices on the following in Michigan white cedar.

SPECIAL SIZE TROLLEY TIES
25 30 AND 35 FOOT 6, 6!S AND 7 INCH POLES,

IT WILL PAY YOU. MALTBY LUMBER GO., BAY CITY, MICH.

CEDAR POLES, TIES,
POSTS, ETC.

Prompt Shipment. Any Quantity. Right Prices. Allow Us to Quote You.

THE PORTER-MORSE CO.,
''PRODUCERS." Principal Offices, SAGINAW, MICH.

POLES W. C STERLING & SON,
MONROE, MICH.

Eleven Pole Yards Id Michigan.
Wholesale Producer! tor 30 yean.

TIES.

M.KLEIN & SON

LINE BUILDERS' TOOLS.
Our Tool Boob tells about them.
It Is of Interest to all lluemen. Get a

copy now. FREE.
Headquarters tor Linemen's Tools.

CHICAGO, ILL.

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poteB, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Main Office, Lewlsburg. Tenn., Branch Office,

Kellerfon, la., Oak Mills, Montlcello, Ark.

POLES.
BERTHOLD

& JENNINGS,
WHITE CEDAR. ST. LOUIS.

IDAHO CEDAR DP tO 80 It.
j Chemical Building.

CROSS
ARMS.

; LONG LEAP
PINE AND FIR.

STREET RAILWAY TIES.
Onr specialty, 7 foot while cedar tie* for Electric
and Street Railways.

PERRIZO&SON8,
Daggett, Mich.

COOLIDGE FUEL AND SUPPLY CO.
U'HITK «'F.I> tit •#« — ^—»

and PACIFIC COAST K^VV^Cid.
OFFICE, 826 Guaranty BIdg., MINNEAPOLIS, MINN.

CEDAR POLES John h.fowlerULU/UV I ULLU 1705- 7 FlSHEf? BLOC-.. CHICAGO.

BOOKS.
BUY YOUR BOOKS FROM THE

ELECTRICIAN PUBLISHING COMPANY,
610 Marquette BIdg., CHICAGO.

\\ I SIKH III lil.

PLEASED I <)

QUOTE you PklCI S

ON THE FOLLOW
imi MICH 10 AN

WHITE
CEDAR
POLES

CEDAR
POLES
IN CAR LOAD LOTS
PROMPT SHIPMENT
CORRESPONDENCE SOLICITEO
Writ.- In F

. x |H..IU'.ri to make) t <-ptf.,n»Ih

low ptiett "f» .11 .hor'

PINE S I " <- K "I
IMIHII S 7-INCH TOP,
ami TWENTV-I IVI -

B AND '.-INCH TOP.

KELLOGG
s\\ ITCHBOARD &
SI P I' I. I CO..

22" SOI III 0R1 I N

STREET. ::: CHICAGO.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

NOTICE:
The third edition of the large GREEN BOOK of

Hardware Specialties is completely txu^osted.
We have, however, a few of the small GREEN
BOOK of Hardware Specialties on hand wbicl

we will be pleased to mail on application.

UTICA DROP FORGE & TOOL CO.,

SMITH & HEMENWAY CO.,

ask your dealer for these goods. 296 Broadway, New York City.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette BIdg.. CHICAGO.

GASOLINE MOTOR CASTINGS
For Constructing Automobile
Motors, 4 H. P. anil -.-, U. P.

OPPOSITE CYLINDER BALANCED TYPE
WITH BLUE PRINTS.

North Chelmsford. Mas

IS NOT

E A D YOur Catalogue r
BUT IF YOU ARE TO DO ANY
CONSTRUCTION THIS SEASON

IT NA/IL-L- .RAY YOU
to cet our prices upon

Pike Poles, Jenneys, 8-ft. Tamps, Digging Bars, Spoons,

Shovels, Cant aid Carrying Hooks, Picks, Fire Pots, Axes,

Braces, Anchor Rods, Washers, in fact anything in

TOOLS OR IRON WORK
Used in Construction Work.

Send a list ot your probable requirements lor quotations.

W. H. ANDERSON * SONS,
Tool Manufacturers, Iron and Steel Workers,

14 and 16 Macomb St., DETROIT, MICH.

CONTINUOUS RAIL JOINT COMPANY OF

AMERICA.
Geneual Offices: 164 MARKET STREET.

NEWARK, N. J.

Millions lu use on One Hundred and Forty-Five (14j)
railroads In the tlnited Slates, on over Seven XI
Hundred (7, 5CHM miles of track.

HAWKINS
^ EDUCATIONAL
^ WORKS

' -6 VOLUMES

4£t
t

ON EASY PAYMENTS
' DELIVERED

COMPLETE

TORREY
CEDAR CO.,

CLINTONVILLE, WIS.

Lira. Stock Conitintly on Hand.

RED CEOAR PILINC, POLES AND
'POSTS, 1 tRMTB
cki> v K co.. Memphis. Tcnn.

> Sena ,our booh urd.n to

ELECTRICIAN PUBLISHING CO.,

. . _ . . . f A^ . - .

"Varos-. "ftKeoflriiNu, MicK. _ ^ReeNJiAy, Wfe. — New UrJpoK\ "W's,
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Westinghouse Transformers

These transformers

lower the voltage at the

Buffalo end of the

Niagara transmission

system.

All the Niagara cur-

rent used in lighting the

Pan-American Exposi-

tion passes through this

apparatus.

Seven 3,000 H. P. Oil Insulated Water-Cooled Static Transformers at the Buffalo Terminal House.

Westinghouse Electric
& Mfg. Co., Pittsburg, Pa.

All Principal Cities in
U. S. and Canada.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any

other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W„ WASHINGTON, D. C.

Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Co.
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I Fort Wayne electric works
{

(INCORPORATED.)

SEARCHLIGHT
PROJECTORS

FOR

HAND, PILOT HOUSE
-0 DISTANCE CONTROL.

BUILT IN SIZES FROM NINE TO TWENTY-FOUR INCHES

All our Searchlight Projectors are equipped

with Focusing Lamps, which retain the arc

constantly at focal point of the reflector.

WRITE FOR BULLETIN No. 1018.

Main Office and Factory Fort Wayne, Ind.

f^<}K^<>^^.SH^^««^>«<»<•><8H^<»<^^«^

irnuwijii'i:!**
1

TELEPHONES FOR EVERY O
GUARANTEED
Or Money Refunded.

BATTERY CALL
TELEPHONES

Good for 600 foci,

GENERATOR CALL
TELEPHONE*

(jood for 3 Mll.s.

NE. RELIABLE AND CHEAP.
_ X 1 I I

'API

l^HiWhlK-HMdilifSTfl (B
Ail.lrer.snll oritur*

FARR & FARR, MOW. Jackson Blvd.
Department A. CHIOACO.

CHICAGO
TELEPHONE
SUPPLY C0.=CHICA60, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

"Practical and to the Point"

IS ALL TUAT NEED BE SAID OP

THETELEPHONE HAND-BOOK
By Herbert Laws Webb.

160 Pages, 133 Illustration*,

Cloth, Price $1.00.

Th« boolc for those Interested In telephony.

ELECTRICIAN PUBLISHING CO.,

BIO Marquette Bldg.,

CHICAGO.

KOKOMO TELEPHONES
\A/III Satisfy YOU.

NOTHING IN FRONT OF THEM.

Writ* ns for particulars.

KOKOMO TELEPHONE & ELECTRIC HFQ. CO.,

& KOKOMO, IND.

AS SIMPLE AS ITS NAME.

The Telephone
By J. E. HOMANS, A. M.

552 pages.

Cloth, Pri« $1.00.

An up to-date. practical treatise on the
construction, theory, installation, care
and management of telephones and their

appliances.

Sent prepaid on receipt of price

Electrician Publishing Co.,

510 Marquette Building, Chicago, III.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed In Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Lint of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES Is Complilt.

I

AMERICAN ELECTRIC TELEPHONE CO.,
CHICAGO. U. S. A.

No. Jl.

°"N
TriCphon

,

r."°
V

36-50 W. Jackson Boulevard,

CABLE TERMINALS.

CHEAPEST AND BEST ON THE MARKET.

NEAT, SUBSTANTIAL,
COMPACT, MOISTURE PROOF,
CONVENIENT, WILL NOT ARC.

HARD RUBBER INSULATION.
ALL CONTACTS SOLDERED.

WRITE FOR PRICES.

Century Telephone Construction Go.,

CLEVELAND, OHIO.
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"BUG-PROOF"

BELLS

WILL INTEREST YOU.

Sell at Sight. Are You

Posted?

Made is all Sizes from 2

ia. up to U in.

SPIES

ELECTRIC COMPANY,
SOLE MAKERS,

87-89 W.Van Buret! St.,

CHICAGO, ILL.

The Incandescent Lamp Replacer and
Cleaner replaces and cleans any c. p. lamp
at any height or angle.

Incandescent Electric Light Manipulator Co.,

I 1 6 Bedford St., Boston, Mass.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BT

THE KARTAVERT MANUFACTURING CO. Wilmington, Del.

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogue! and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

HAZARD MANUFACTURING CD.,

Wires and Gables.
HIGH-GRADE RUBBER'

COVERED,
WEATHERPROOF

MAGNET, OFFICE, ANNUNCIATOR WIRE.
Seseb.u Office ahd Wobks. New Yobk Office, Chicago Office.

WUkesbarre. Pa. 60 Dey St. 1201-2 Marquette Bids

\i Mtp
High
grade:

carles H BE<*I VCD
N.CANALST. T^ttALwomtB

C H I C A G • I IX • USA' tSSSSS?

m

If STURIEYANT
j

[MOTORS
In small andmedium sijes

Completely enclosed

Readily portable

Blowers

Exhausters

Sleam Fans
" Electric Fans

Engines

Generating Sets

Forges

Exhaust Heads

Sleam Traps

Heating

Ventilating •*

Drying Apparatus

Mechanical Dralt

155

B.F. STURTEYANT G>. boston
<i YOI4K - PHILAOKLPIIIA- CHICAGO • I.OVDON •

AKRON GENERATORS >hd MOTORS.

GUARANTEED

MECHANICALLY

AND

ELECTRICALLY

PERFECT.

Highest efficiency and

modern de^t^n.

Built In size. Irom 6.6 K.W.

to 176 K.W.

AKROK, OHIO.

IRK OFFICE ineerlnflCo.. 149 Brontfoay.

AKRON ELECTRICAL MANUFACTURINQ COMPANY,

1 Black Diamond File Works!
43

«
43
43
43
43
43
43
43
43
43
43
43
43

Est. 1863. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

OVR GOODS ABE ON 8ALE IN EVERY LEAIHSf. HABDWABK
STOKE IN THE UNITED STATES AND CANADA.

G. & H. BARNETT COMPANY
PHILADELPHIA, PA.

o*

o»

J*

LONG LIFE LAMPS
FULL CANDLE POWER.
EVERY 8HAPE.VOLTACE
AND CANDLE POWER IN
STOCK. : :

OUR IMPROVED
PERFECTION LAMP
CUARDS CAN'T BE
BEAT.

Write now for Circular.

THE STANDARD ELECTRIC COMPANY,
113 W. 3RD ST., CINCINNATI. OHIO.

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

ino f=>iime: str
8T. LOUIS, MO.
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I MID I CY INSULATED
lflr^L.HA WIRES AND CABLES.

RU8BEH COVERED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.

"a "lxsoH
GtNT Simplex Electrical Company,

loiud'nock Block. CHICAGO. 75-81 Corn h III, BOSTO H, MASS.

..(STERN GCLLING AGCNT,

H. R. HIXSON,
I 137 Monadnock Block, CHICAGO

188»—Paris Exposition,

ffledal for Robber Insulation.
1893-World's Fair,
Medal for Rubber Insulation.

TRAPS I

THE STANDARD FOR
RUBBER INSULATION.
Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee "stir Wires.

THE OKONITE CO., Ltd.
tKUrcSStS: ("""'•" 253 Broadway, New York. VVZ'^sX 1 "*

I i*"***

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranlte Rubber Covered Wires and Cables,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE. TELEGRAPH AND FIRE ALARd CABLES.

All Wires ire tested at Factory. JONESBORO, ISD.

' PHONO-ELECTRIC i>

TELEPHONK
WIRE.

STRONG, TOUGH
AND RELIABLE.

BRIDGEPORT BRASS CO.

10, Mortar St.. New Yolk.

"Phono-Electric"

2,000 IN USE.

OHIO ELECTRIC WORKS,
CLEVELAND, OHIO,

Are now mailing their new Illus-

trated catalogue of the leading

Electric Novelties and Appliances.

Write for an early copy with dis-

count sheet.

ERICSSON SWITCHBOARDS
Of all sizes. Telephones for all nses. Write
for particular* and tell jonr needs.

ERICSSON TELEPHONE CO.,
206 Broadway. NEW YORK.

Queen & Co..
1010 Chestnut St., Phila.

480 MON0N BLBG.. CnlCAM.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Rat
Focus Tubes, Induction Colls.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

I-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.. PHILADELPHIA

BLOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, 8TREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

Monarch Fire Appliance Company,
27 William Strsat,

New York Oity.

CONTINUOUS RAIL JOINT COMPANY
OF AMERICA.

General OrricBS: 1-12 MARKET STRKET.
NEWARK, N. J.

>ns En use on One Hun tired and Forty -

145) railroads in the United SU'
rhou^aud Five Hundred (7.500)

miles of track.

LICHT
If you want light to see objects below the lamp

USE SHELBY LAMPS.
18 C. P. Horizontal are 14 C. P. Vertical. Other makes are

7 C. P. Vertical.

THE COIL DOES IT-IT'S FLATTENED.

LIFE
The Longest Life at Best Efficiency.

SHELBY USEFUL LIGHT LAMPS.
Pat. Oct. 20, 1 900.

A TRIAL WILL PROVE OUR CLAIMS.

THE SHELBY ELECTRIC CO., SHELBY, O.

WESTDN Electrical Instalment Co.
*** ^^eeeee? \nr*,„,* r \„ d--., ncccv m m rWavcrly Park, ESSEX CO., N. J.

Weston Mtnndard Portable Direct
Beading Wattmeter.

BERLIN: European Weston Electrical Instru-
ment Co., No. 88 Rltterslraito.

LONDON: Elliott Bros., No. 101 St. Martina
Lane.

Tie Weston Standard Portable

Direct Reading

Voltmeters and Wattmeters
ton

Alternating and Direct Current Circuits

Ate the only standard portable In-

struments of the type deserving this

name. Write fur circular and price
lists 8 and D.

Mention Iho Wbbtkbt. Bi otmouh when
writing for catalogues.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contraotort and Builders of Street Railway and Electric Plants.

THE BEARDSLEY CRAVITY DAM.
For five cents In atamp", we will mail to any address our book rntitta J, TM Gravity Oam.

107 MAIN ST. Write M. W. STARK. Sec'vind Trcaa.. for particular*. ELKHART. INO.

tk Now We Have Struck it
AMD OAM GIVE YOU AM

ARCLAMP UP-TO- O'
EVERY RF1>

Thl* /a a Cut of Our Lamp wrtlh Corel- and C

L.-H. ENCLOSED ARC LAMP.

IMS ANDERSON TOOL CO..
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A DIVIDEND PAYER.
A Central

Station

Equipped

With a

Type G

Eddy

Multipolar

Generator

Medium or

Slow

Speed

AND

A-B Solid Copper Case or Pressed Steel Case

Enclosed Incandescent

ARC LAMPS
For any [Circuit, Direct or Alternating Current.

WRITE FOR DESCRIPTIVE MATTER AND PRICES AND LET US " SHOW YOU."

WESTERN ELECTRICAL SUPPLY CO.

St. Louis, Mo., U. S. A.
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OBJECT LESSON NO. 4,

Showing the effect of a battery of "Chloride

Accumulators" floating on the line. Note

the drop in pressure when battery is off.

Send for Hulk-tins describing Railway

Installation* and Price List A.

THE ELECTRIC STORAGE BATTERY CO.,

Allegheny Ave. and 19th St., Philadelphia, Pa.

Salem I New York, Boston, Cuicaoo. Baltimore, St. Louis. Clbviland, Bak Fbahcisco, I'iulademiiia.

Offices: ( 100 Broadway. I'.usiatc St. Murquetle Bldg. Equitable Bldg. Wnlnwrlgbt Uldg. New England Bldg. Nevada Block. Allegheny Ave. and 19th St. Michigan Electric Co.

Hill'

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

Wo tell PLATINUM In any quantity, either large or small. We buy PLATINUM or anything
containing PLATINUM, In any quantity.

For Incandescent Lamps and Everything Else.

BAKEMe «Ss CO.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

Newark, N. J. New York Office. 120 Liberty Street.

COPPER WIRES AND CABLES
BARE—INSULATED.

FOR TELEGRAPH, TELEPHONE, LIGHT AND POWER.

Weatherproof, Rubber Covered, Lead Encased.

GROWN RAIL BONDS.

AMERICAN STEEL & WIRE CO.
New York. Chicago. Denver. San Francisco.

p

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... —
Akron Smoking Pipe Co 19

American Battery Co 10

American Circular Loom Co. 5

American District Steam Co . .
—

Amer. Electric Fuse Co —
Amer. Electrical Heater Co.. 10

Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. Retlt. A Lighting Co.. 7

American School of Corresp

—

Amer. Steel & Wire Company. 3

Amer. Toll Telephone Co— 14

Anderson A Sons, W. H 19

Anderson Tool Co., The 1

A udfi A Co., Theo 19

Baker A Company 3

Hall Engine Company 18

Barnes Company, Wallace....—

Barnett Company, Q. & H 22

Barrett & Co., M. L 9

Beardsley Gravity Dam A
Construction Co 1

Be'rthold AJennlngs 19

Bcsly A Co., Charles H 22

Big Four R.R —
Blssoll Company, The F 8

Bosnert El. Construction Co.. 7

Bowers Manufacturing Co ...22

Bridgeport Brass Co 1

Brunt Porcelain Works, G. F. 7

Bullock Electric Mfg. Co 9

Bunnell Tologr. A Elec. Co..—
Burnley Battery A Mfg. Co..—

Central Electric Co 7

Central Telephone A El. Co.. 11

Century GlasB Co 9

Century Telephone Const. Co.—
Challlot, Adolpbe A 10

Chicago A Alton Railroad.. ..18

C. AN. W. R. R 18

Chicago Edison Company,. .. 4

Chic. Fuse Wire A Mfg. Co... 8

Chic. House Wrecking Co.. ..12

Chicago Insulated Wire Co... 1

C, M. A St. P. R. R 18

Chicago Telephone Co 19

Chic. Telephone Supply Co.. .17

C, H. AD. Ry 18

College City Electric Co 11

Colorado Lamp Co. , The 11

Continuous Rail Joint Com-
pany of America 1

Couch ASeeley Co 16

Crocker-Wheeler Company.. 4

Cutler-Hammer Mfg. Co 17

Cutter Elec. A Mfg. Company. 1

D. A W. Fuse Company —
Dearborn Drug A Cbem. Co.. y

Diamond Motor Company.... 4

III eke Tool Company —
Dixon Crucible Co., Joseph. .18

Edison Docoratfve A Mlnla-

turo Lamp Department 10

Edison Mfg. Company 4

Edwards A Company 13

Electrical Engineer Institute.—

Electric Appliance Company. 10

Elec. Motor A Equipment Co. 8

Electric Storage Battery Co.. 3

Electrician Pub. Company... 21

Ericsson Telephone Company 1

Eureka Electric Company... 14

Furies Manufacturing Co..... 6

Fair A Farr 17

"For Sale"AdvertlBement8 .. 12

Ft. Wayne Elec. Works., Inc.. 21
|

Fowler, John H 19

Franklin Eng. A Elec Co....— I

General Electric Company... 8

General Incandescent Arc

LlghtCompany 6

General Incand. Lamp Co....—

Genevieve Company 10

Glass Wool Mfg. Co —
Goodchlld A Welsh —
Gordon Battery Company.. ..22

Great Western Smelting A
Refining Company —

Gregory Electric Company.. .12

Hartford Steam Boiler In-

spection A Insurance Co.. .

—

Hazard Manufacturing Co...—

Heath Electric Company .... 8

Hobart Elec. Mfg. Company.. I

Hoffman, G. W 12

Holcomb-Lobb Co —
Holmes Fibre-Graph. Co —
Holtzer-Cabot Electric Co...—
Humphrey, Henry H —

Illinois Electric Specialty Co.17

Illinois Maintenance Co 12

Incandescont Electric Light

Manipulator Company —
Indiana Rub. A Ins. W. Co.... I

India Rubber A Gutta Percha

Insulating Company —
Internat'l Corros. Schools ...17

Jeffrey Manufacturing Co.... 18

Johnston, Thomas J 11

Kartavort Manufacturing Co.—

Kellogg Switchboard A Sup

plyCompany 11, 15, 19

Keystone Elect. Inst. Co 6

Klein A Son, Mathlas 19

Kokomo Tel. A El. M. Co 17

Leather Preserv. M. Corp 10

Leclanche Battery Company. 13

Leffel A Co., James IS

Llndsley Brothers Company.. 19

Lowell Model Co —

Maltby Lumber Company .... 19

Manhattan Gen'l Const. Co. 10

Manross, F. N 9

Mason Tel. Pay Station Co. . . 16

Mat-thews A Bro., W. N 11

McKlnney A Co., W. S 12

McLennan A Company, K.... 10

McRoy Clay Works 10

Meredith Cedar Co.. J. P 19

Metropolitan Tol. A El. Co.. 14

Mica Insulator Company 10

Miscellaneous Advs 12

Missouri Electrical Mfg. Co..—
Modern Gas Engine Co IS

Moloney Electric Company.. 9

Monarch Flro Appl. Co 1

Monon Railroad IS

Moon M fg. Co. , The 15

Mulllns, W. H 18

MunsellA Co., Eugeno —
Murray A Co., James J 11

National Carbon Company...—
Nntlonal Conduit A Cable CO h~<

National India Rubber Co —
Now York Ins. Wire Co IS

Northern Elec Mfg. Co 9

Ohio Electric WorkB 1

Okonlte Company, The 1

Paragon FanA Motor Co —
Pareell A Weed 22

Perrizo A Sons —
Phillips, Eugene F 11

Phillips Insulated Wire Co... 11

Phoenix Glass Company —
Phosphor-Bronze S. Co 18

Pignolet, L. M 10

Pittsburg A L. S. Iron Co 19

Porter-Morse Company 19

Queen A Company 1

Relslnger, Hugo
Reynolds Electric Co
R- 1. Teleph. A Elec Co
Rockwood Mfg. Company..
Roebllng's Sons Co., J. A..

Sage, F. B. A Bro —
St. Louis Elec Supply Co... 22

Sargent A Lundy —
Sawyer-Man Elec Company..—
Schureman A Hayden 12

Shelby Electric Company.... 1

Simplex Electrical Co., The.. 1

Simplex Interior Telep. 00 W
Smith A Hemonwmy Co 19

Smith Co., S. Morgan 13

Spahr A Swingle 17

Spies Electric Company 22

Spra-Kuc Electric Company ..13

Standard Constrootlon Co.... 17

standard Electric Company, i

Standard TeL A Elec Co Ift

Standard Underg. Cable Co. —
Stanley Instrument Co 13

Sterling A Son. W. C 1?

Sterling Electric Company.. .n
Sterling Varnish Co.. The.... ^

StllweLl - Blerce A Smith-
Valle Company II

Stow Mfg. Company 19

Stromberg-Carlson TeL Mfg.

Company 17

Strowger A ut. Tel. Exchange 15

Sturterant Company, B. P.. ..28

Telephone Co. of Amer., The 16

Tenn. Lumber Company 19

Torrey Cedar Company 19

Union Switchboard Co 14

U.S. Electric Mfg. Co i;

Valentine-Clark Co.. The....—
Varley Duplex Magnet Co.. 11

Vlndex Electric Company...—
Vomacka A fcluanek —
Vulcanized Fiber Company. .22

Wagner Electric Mfg. Co.... 9

Wagner. Herbert A. 10

Walsh's Sons A Company .. 1!

Warren EL Mfg. Company ...II

George 9

Western Electric Co ;

Western El. Supply Company. 2

Westlnghouse Electric A
Manufacturing Company. . JO

Weston Electrical Inst. Co... 1

Whitehead Company. W. TV. —
Williams A Co. If. P IS

Wlllyoung. Elmer G ;

Wisconsin Central R- R is

Worcester Company. C. H. . 19

For cinMsiiUii Index o* Advertisement® See l?*«e:e <3.>
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1

ALWAYS

IN

STOCK.

MANUFACTURED BYMotors,
Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams Street, CHICAGO.

.Go

CROCKER-WHEELER COMPANY,
Manufacturers and Electrical Engineers.

Years of experience together, with our reliable

product impels us to call your attention to our

Generators for Furnishirg Power and Motors
for Driving Tools in Machine Shops, Etc.

Main Offices and Works, AMPERE, N. J.. U.S A.

EDISON PRIMARY BATTERIES.
FORMERLY KNOWN AS EDISON-LALANOE.

FOR CAS ENGINES.

SLOT MACHINES,

AUTOMOBILES

RAILROAD SIGNALS.

CROSSING BELLS.

SMALL MOTORS.

ETC.

CONSTANT CURRENT

NO LOCAL ACTION,

WILL NOT FREEZE,

CELLS FOR

PORTABLE

WORK,

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY.
FACTORY, ORANGE, NEW JERSE*. U. S. A
FOREIGN OERARTMENT, IS CEDAR STREET. NEW YORK.

I [JBBJJ__L__

TRANSFORMERS
OUR CLAIMS ARE:

Low Core Loss,

Close Regulation,

High Insulation.

BEST
TO OPERATE.
TO BUY.

We carry a complete stock on hand.

THE STANDARD

ELECTRIC COMPANY,
1 13 W. Third St , Cincinnati, 0.

Scheeffer Recording

Wattmefer.
ROUND PATTERN TYPE "£. FOR ALTERNATING CURRENTS.

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO.
PEORIA, ILL., U. t. A.
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ELECTRODUCT
TRADE

ELECTRODUCT—
MARK

The Original Enameled
Steel Conduit

Used throughout the world as a raceway for

electric wires.

Especially approved by the most eminent authori-

ties for use in fire-proof buildings, warships,

merchant vessels, and wherever the best

possible protection is required for electrical

conductors.

The enameling compound is elastic; it is also

acid proof, water proof, rust proof.

"CIRCULAR LOOM tt

THE IDEAL
FLEXIBLE
CONDUIT

qVRCuu„

FOR -jt * *
INTERIOR
WIRING

Approved by All Boards of Fire Underwriters

in the United States. Endorsed and Used by

Architects,Electrical Engineers and Contractors.

american circular loom
Company

CHELSEA, MASSACHUSETTS

NEW YORK—R. B. Corey, 26 Cortland t Street

CHICAGO—Thos. G.Grier, 128 W. Jackson Bottlvd.
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Faries Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOGUE NO. 9 just
issued will be mailed up-
on application.

A it K I- \ II I I.I A it TO
A I- I, ELECTRICAL
PEOPLE.

FARIES MFG. CO., Decatur, Illinois.

NKXI» FOR OIK NEW CHICAGO RHEOSTAT Rl LXETIX,
JUST OUT,

With complete line of Motor Starting and Speed Regulating Rheostats.
Highest Quality. Lowest Prices.

GENERAL INCANDESCENT ARC LIGHT
Factory and General Offices: 672-578 FIRST AVENUE. NEW YORK.

TRADE Qj_ |!
MARK.

CO.

G. I. INCANDESCENT LAMPS.
CLASSIFIED INDEX OF ADVERTISEMENTS.

The

ld)iit«n, Ik*. Laafi.
Genevieve Company.
Inc. El. I*t. Manipulator Co.

Webster, Geo.

Anchors (Tel. A Tel.)
Matthews & Bro., W. N.

iiBiiolttcri.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co.

Western Elec. Supply Co.

lr« Lamps.
Anderson Tool Co., The.
Central Electric Co.

Ft. Wayne Elec. Wka., Inc.

General Electric Co.

General Inc. Arc Lt. Co.

Gregory Electric Co.

Manhattan Gen'l Const. Co.

Western Electric Co.

Western Elec. Supply Co.

Westlnghouse EL A Mig. Co.

Aaiomohllti
Lowell Model Co.

Ba.bltt Metal ana
Solder.

. _ m _
Gr. Western Sm. and Refg.Co.

Batteries aal Jars.
Bunnell Telegr. & Elec. Co.

Burnley Battery A Mfg. Co.

Central Electric Co.

Edison Mfg. Co.

Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co
National Carbon Co.

Ohio Electric Works.
Western Electric Co.
Western Eleo. Supply Co-

Battery Solution.
Spahr A Swingle.

Bells, Baasera, Bte.
Central Electric Co.

Edward3 A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.

Western Elec. Supply Co.

Bait DrtsslBff.
Leather Preserver Mfg. Corp.

Bel t laa*. „ _. „n
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blowers.
Sturterant Co., B. F.

Chicago House Wrecking Co.

Whitehead Company. V, . W.

Boats.
Mullins. W. H.

Books, Bleetrlcal.
Audel. Thto.. A Co.

Electrician Pnollshlng Co.

lrtihti.
Central Electric Co.

Hobart Elec. Mfg. Co.

Holmes Fibre-Graphite Co.

Sage A Bro.. F. B.
Western Electnc Company.

Oubles (See Insulated Wires.)

Cable.. BleetrlorSeelmu-
latedW'resjCepper, Bkeet
end Bar.
American Elec. Works.
American Steel A Wire Co.

Central Electric Co.
General Electric Co.

MUaourl Electrical Mfg. Co.

Rational Conduit A Cable Co.

Hew York Ina. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.

Western Elect. Supply Co.

Waiters Electric Company.
Ca#k«n, Palata aaB
flates.
Central Electric Co.
Calcaro Edison Co.
Electric Appliance Co.
Felons'. Carbon Co.
Bellinger. Hago.
Western Elect. Bupply Co

Cewtbajra.
alts Co . B. Morgan.

C%alauu
Jeffrey U fg. Co.

Otee-nlt Beemkeee.
Oatter I.ee A at ft Co
Western E'.ecUlc Company.

Coal and Ashes Hand-
ling .Hue hi fiery.
Jeffrey Mfg. UO.

Galls end Maaraete.
Varley Duplex Magnet Co.
Western Electric Company.

Coloring for Inc. Lamps.
Barrett A Co., M. L.

Compound.
Dearborn Drug A Chem. Wks.
McLennan A Co.. K.

Condnlt aad Conduits.
American Circular Loom Co.
Central Electric Co.
Electric Appliance Co.
McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Coaneoters sad Termi-
nals.
American Elec. Fuse Co.

Const rectlea A Repairs.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Ceatraotors and Eleo=
trie Llfkt Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. WkB., Inc.

General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
WestlnghouBe Elec.A Mfg.Co.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Bridgeport Brass Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
OkoniteCo.,The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.

Western Electric Company.
Cerrespendeaoe Schools
American School of Corresp.
Electrical Engineer Inst.

Int. Correspond. Schools.

Cross-Arm Braces, Ete.
Anderson A Sons, W. H.

Cross-Areas, Pins ail
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cat-Uils and Switches.
Bossert Elec. ConBt. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wka., Inc.

General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westlnghouse El. A Mfg. Co.

Carta.
Franklin Eng. A Electro Co.

Djraaaaas eel Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg.Oo.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobert Elec. Mfg. Oo.
Lowell Model Co.
Missouri Electrical Mfg. Co.
Northern Elec. Mfg. Oo.
Ohio Electric Works.
F'arseli A Weed.
Bcbareman A Haydea,
Spraa-ue Electric Co,
fl'.orteTant Co., B. F.
Wagner Electric Mfg. Co.
Warren Elec. Mfg.Co.
Westers Electric Co.
Western Elect, Supply Co.
Westlnghouse El. A Mfg. Co.

Electric Heating Appl.
Amer. Electrical Heater Co.

EUeetrla Hallways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

Electric Kisrns.
Elec. Motor A Equipment Co.

tEleetrloal sand Keohan-
loal Eafflaccri.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent A Lundy.
Wagner, Herbert A.

Electrical Instrumeats.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Keystone Electrical Inst, Co.
Pignolet, L. M.
Queen A Co.
Sage & Bro., F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

ECIeotre-PIattne; Maeh'r.
Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elsvateri-Ooavtrors.
Jeffrey Mfg. Co.

Eaalnei, Oats.
Modern Gas Engine Co.
Parsell A Weed.

Bsflaes. Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevaat Co., B. F.
Whitehead Company, W. W.

Htk'it Steaaa Apparat's.
American District Steam Co.

rata BatBts.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Flare.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

FUea.
Barnett Co.,G. A H.

Flra Bxtlaa-alsaers.
Monarch Fire Appliance Co.

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Fora-en.
Sturtevant Co., B. F.

Faaas aad Fait "Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
I). A W. Fuse Company.
Electric Appliance Co.
Vomacka A Mazanek.
Western Elect. Supply Co.
Western Electric Company.

Besly A Co., Chas. H.

Oeaeral Blaa. Bnppllaa.
Rlseell Company, The F.

Bunnell Telegr. A Elec. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Oo.
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg.Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Eleenrlc Co.
Western Elect, supply Oa.

<>la«M Wool.
Glass Wool Mfg. Co.

•lehee aad Bleetrleal

Century Ola 1

. I !o

Phcenlx Glaas Co.
Western Elect. Supply Co.

Graphite Specialties.
BeBly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Heating; and Ventllet-
laa; Apparatus.
Sturtevant Co., B. F.

Holders* lac. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection A. Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Insulators and Insulat-
lns Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Insulated Wires and
Cables—Map-Bet Wires,
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Janetten Boxes.
Bossert Elect. Const. Ce.
General Inc. Arc Light Co.

Lacquers.
Barrett A Co., M. L.

Lamps, laeaadeseeat.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchlld A Welab.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Laaapo. Inc. Adjusters.
Genevieve Company.
Inc. El. Lt. Manipulator Co.
Webster, Geo.

Lamps, Incandescent —
Keplacers A Cleaners.
Inc. EL Lt. Manipulator Co.

LlaTBtntnn- Arresters.
American Elec. Fune Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wkf., Inc.
General Electric Co.
Weelinghouae El. A Mfg. Co.

Linemen's Climbers.
Anderson A Sons, W. H.
Xlels A Son, Mathlaa.
Bmltb A Hemenway Co.

Macrae t Wires,
(See Insulated Wlrea.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatas, Blee.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg Co.
Westlnghouse El. A Mfg.Co.

Motors See Dynamos and
Motors.

Nippers and Flyers.
Klein A Son, Mathias.
Smith <a Hemenway Co.

Packing;.
Besly A Co., Chas. H.

Patent Attorneys.
Johnston, ThomaB J.

Pkospker Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co., Ltd.

Platinum Bousrht and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Ties,
Berthold & Jennings.
Fowler, John H.
Holcomb-Lobb Co.
Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

lN.li-.li (Metal).
Hoffman, G. W.

Poroelala.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Bierce Smith-Valle.

Pullers.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Bierce Smith-Valle.
Williams & Co., M. F.

Rail Beads.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. WeBt. Sm.and Refining Co.

Reflector*.
Amer. Reflt. A Lighting Co.
Faries Manufacturing Co.

Re-Wlndlna—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rkeeatats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. A.
WestlnehouBe El. A Mfg. Co.

Seeend-Hand Maoh'y.
Chicago House Wrecking Co.
Gregory Electric Co,
Illinois Maintenance Co.
Matthews A Bro., W. N.
McKlnney A Co., W. S.

Schureman A Hayden.
Walsh's Sons ACo.
Whitehead Company, W. W.

hades.
Amur. Refit. A Lighting Co.
Paries Manufacturing Co.

Motflerlng Paste.
Burnley Battery A Mfg. Co,

penklus; Takes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

For Alpli«rjetioal
Murray A Co., James J.

IihI. a o* Aclve3rti»©rne31*.tae

Western Electric Co.
Western Elec. Bupply Co.

See JF»*aa:o

Speed Indicators.
Besly A Co., Chas.H.
Queen A Co.
Weston Electrical Inst. Co.

Sprtears.
American Steel A Wire Co.
Barnes Co., The Wallace
ManroBs, F. N.

Bteel Boxes.
Bossert Elec. Const. Co.

Bterasre Batteries.
imerican Battery Co.
Electric Storage Battery Cc

Tapes, IasuSetin&T.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telegraph Supplies.
Bunnell Telegr. A Elec. Co.

Telephones, Telephone
Material and Switch-

American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Bissell Company, The F.
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co
Chicago Telephone Sup. Co.
Couch A Seeley Co.
Ericsson Telephone Co.
Eureka Electric Company.
Farr A Farr.
Holtzer-Cabot Electric Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg.Co
Mason Telep. Pay Station Co.
Metropolitan Tel. A Elec. Co
Missouri Electrical Mfg. Co
Moon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Strowger Aut. Tel. Exchange.
Telephone Co. of Amer. The
Union Switchboard Co.
U.S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Dlcke Tool Company.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith & Hemenway Co.

Transformers.
Central Electric Company.
Crocker- Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company.
Vlndex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co

Tracks, Bleotrlo Oar.
General Electric Co.
Westlnghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stllwoll-Blerce Smith-Valle.

Varnishes.
Sterling Varnish Co.

ValoanUed Flare.
Vulcanized Fibre Co.

Wire, Bare.
American Steel A Wire Co.
Besly A Co., Chas H.
Central Electric Co.
Electric Appliance Co.
Okonite Co., The
PhllllnB Insulated Wire Co.
Roebling'H Sons Co., J. A.
Standard Underground C. Ce
Western Electric Co.
Western Electrical Sup. Co.

X-Bar •utflta.
Queen A Oo.
Willyoung, Elmer Q,

a.
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PITTSBURGH TYPE K
OIL TRANSFORMER.

Exhibits the Highest Electrical Efficiency
Combined with Substantial Mechanical Construction.

SEND FOR DESCRIPTIVE CATALOGUE AND PRICES.

Mrmfc Crittral CirJrirCouuratm
n HcvtR .v r ^^
fT NEVER

0I5APPOINTS SALES AQENTS,

264-266-268-270 FIFTH AVE., CHICAGO.
TYPE K TRANSIIIUMlik' KI-VDY Ink WIIMlMi.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

UTIOA. NEW YORK.

"MODEL K
TESTING
SET.

i Measures Resistance, Con-
ductivity, Insulation, Self

Induction, etc., etc.

Smallest, Lightest, Most
Compact.

Marks an Epoch in Instrument Making. No Up-To-Date
Engineer Can Afford to be Without it.

97-99 FRANKFORT ST.,
NEW YORK, N. Y.ELMER G. WILLYOUNG,

HIGH-GRADE

PORCELAIN TUBES
300 DIFFERENT LENGTHS AND SIZES

SHOW HIGHEST TESTS YET MADE ON TUBES.

BATTERY BUSHINGS IN ALL SIZES.

BRUNT
sonnaa ^

ASK YOUR DEALER FOR "BRUNT" TUBE8,
INSULATORS AND CLEATS.

THEY COMPLY WITH THE UNDERWRITERS'
REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

PARAGON REFLECTORS
Silver=Plated

Mirror Reflectors.
A deep cone, for use with any system of

incandescent electric light, where it is

desired to concentrate a very powerful
light on a small space. Lined with silver-

plated mirror-plate plass. Increases the

light from twelve to fifteen times. Most
valuable in show windows and over ma-
chines, workbenches, type cases, etc. etc.

Thousands of this style used in «how windows.
Get our Catalogue and Prices.

American Reflector & Lighting Co.,
27 1-273 FRANKLIN ST., CHICACO.

ENCLOSED
ARC LAMPS

H FOR ALL

rTnr

—

1

VOLTAGES.

SIM
1 a; aj

Central Tribe.

1 ' 1 Direct Carbon Feed.

Balanced Arc.

J
-— ~ Irulnnr nr Outdoor I >e.

WRITE FOR OUR
BULLFTIM 7020.

FOR FACTORY use

Western Electric Company.
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COJV

St. Paul. Minn.
IPANY, CALIFORNIA ELECTRICAL WORKS,

San Francisco. Cat.

STANDARD ELECTRIC
Cincinnati. Oh

COMPANY. KILHOl RNE ft CLARK COMPANY .

lo. Seattle. Hash.

ANTWERP. LONDON. PAJclS,
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THE GENERAL ELECTRIC COMPANY'S
TYPE H

Oil Transformers
Have compact form of winding which prevents

vibration and presents large radiating surface

to the oil. Therefore the insulation is perma-

nent and the temperature rise small.

A careful test will reveal many other excellent

qualities.

Coils of Type H Transformer.

General Office: Schenectady, N. Y.

Sales Offices in All Large Cities. Chicago Office, Monadnock Building.

^^^ff^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^jfjijt^^^SS^^^^^^^^^^^^^'^!^^'^'^^^^, ^^, ^'^'^, ^')g'^'^

BREWSTER UNIVERSAL

SIGN RECEPTACLES,
A SYSTEM OF UNITS
From wfcien may be quickly foraied, wired and installed

anythingi« tbe shape of

THOStoUGHtA* WE^T-SRSPROOe ,

EtKO't'RIC SIGNS OSRWKOTKICAtv
DECORATIONS OF AST STYJtiE.

THE CONNBCTfNO. UNK.

Clampi tbe Receptacle* tn perfectly rigid yet readily

adjumable formation of any desired design.

Simple! Practical! Inexpensive!

indispensable to Theaters or Merchants desiring to keep
abrea-n of tbe times by

ELECTRICAL ADVERTISING.

ELECTRICAL
8UPPLV
DEALERS and
CENTRAL
8TATION8or
ILLUMINATINC
COMPANIES
CENERALLY.

PATENTED won. iw

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,
(Sign &),c Sp&rfeU; f>etrfirtmf-rii..>

(3- IB Beaver Street, NEWARK, N. J.

IDEAL AUTOMATIC
ANNUNCIATORS.
Tbe Best on the Market.

Write for Prices.

Manufactured by

THE HEATH ELECTRIC CO..

DETROIT, MICH.

Bound Volumes

Western Electrician

FOR SALE.

From Vol. 1 to Date.
ADDRESS

ELECTRICIAN PUBLISHING CO.,

610 Marquette Building, CHICAGO

CHICAGO FUSE WIRE & MFG. CO.

Exhibit, Sec. "S," Electricity mm.,
. Buffalo.

CHICAGO FUSE WIRE A MFC. CO.,
190 DEARBORN STREET CHICAGO.
CIS3 BROADWAY, NEW YORK.

ELECTRICAL

SUPPLIES AND

MACHINERY.

k a^* i !

El
• V
s 71

II II 11

n n. n

i.

n
„ a n
O

s a
fl

100 Muln.

50/ m p. Brunei .

Switches asshown
except rheoslal tor

S63.00.

Estimates rurnished on any
hIzc awitcliboorcls. Second-band
olcctrlcnl machinery ii.nn- h i

and wold.

THE F. BISSELL CO.,

TOLEDO, O.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

Your Boiler Water Must be Analyzed irST,,^
You must deal with a Company who can sell you tho concentrated solid extracts to be

reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, • CHICA60, ILL.

VVM. H. BDGAR, l>r«Hhlent. TELEPHONE, HARRISON I358and 1373.

I AMP LACQUERS
"• 1 I II I IN CLUDING OPAL AND CRYSTAL FROSTINC

I M. L BARRETT & CO., CHICAGO.

DEAD BLACK LACQUER Bauer Barff I.

TRANSPARENT LACQUERS
For Brass, Copper, etc.

LACQUERS for Every Known Purpose.

WRITE US. WE ARE MANUFACTURERS.
SAMPLES FREE SPECIFY FOR WHAT USE.

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Black I inishlnR Varnish,

Sterling ISIark Air Drying Varnish,
Sterling mack Core Plate Varnlnh.

THE STERLING VARNISH CO.,
Pittsburg. Pa.. U. S. A.

THE STERLING VARNISH GO,,
25 Colmore Row. Birmingham, England.

; best accomplished

alternating current. Bi

Two and Three Phase Gener-

ators are built in all sizes and

lor any desired voltage.

The revolving field type is

to be preferred on account of

the simplicity of construction.

The armature coils in this

type of machine are stationary,

rendering insulation of the high

v*Itages flowing in these wind-

ings a comparatively easy

matter and with greater
]

manency. Send for Bulletins

MANROSS'
HAIR SPRINGS

FOR ELECTRIC
INDICATING /\NO RECORDING
GAUGES !>rt.\Vl GAUGES, ETC.

Largest Manufacturers of

Hair Springs in the United States.

Non-Magnetic Hair Springs of Phos-
phor Bronze and other non-magnetic
metals. Hair springs of any de-
scription manufactured to order.

Fa N. MANROSS, Forestville, Conn.

THE

DIAMOND

CORD

ADJUSTER.
Best and Cheapest

In the Market.

Send for Free Sample
and Prices.

GEO. WEBSTER,
CHRISTIANA. PA.

MOLONEY

TRANSFORMERS
HAVE NO EQUAL

THE CENTURY GLASS CO.,

BELLAIRE, OHIO.
MANUFACTURERS OF

Open and Enclosed Outer and Inner

Arc Clobes and Shades for all types
of lamps. Crystal, Opal, Opalescent,
Alabaster.

The "nlv house in America making a specialty ol

electrical glassware.

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.

The Electrician Publishing Co., 510 Marquette Bldg.,

Chicago. Headquarters for all latest Electrical Books.

Write for Catalogue.

Two-year guarantee.

Moloney Electric Co.
ST. LOUIS, Mo.

FRANCIS (iRANOER. New York.

WESTERN ELECTRICAL SUPPLY Co .

51. Luuls. Mo.

NORTHWEST ELECTRIC EMI. CO..
Portland. Ore.

Northern

Motors

arc of such compact and

symmetrical design that

they are easily operated

in any situation for any
kind of work. They can

be' belted, geared or direct-

— connected to the driven

machine. Our Engineering
Corps has made an exhaustive study of the various wood and
metal working machines in use by manufacturers for the pur-

pose of determining the best methods of electric drive, and we
have the results of years of patient investigation carefully com-
piled for the benefit of our customers. We have made some
of the largest installations for complete electric drive in

America and challenge a comparison of economical results.

We build all sizes of Generators and Motors (or either Alternating or Direct Current. Ask for Bulletin No. 340.

NORTHERN ELECTRICAL MFG. CO.. madison.wis.

Northern Spherical Motor. Inclosed Type.
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ADAMS-BACNALL
ARC I_AIV1F=S.

EDISON niNIATURE LAHPS

^ are made in more than

# , 10,000 Varieties.

jjBnf^^r for all classes of work in Candelabra and
Jj*. Decorative Lighting, Multiple and Series

|MHr Burning and in all types of Batter) Lamps.

j^v Miniature Sockets and Receptacles,

De-war Bulbs for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N J.

The good opinion of men who know from actual ex-

perience and who are interested only as buyers of the

best goods obtainableshould certainly carry conviction.

There are over 75,000 A-B Arc Lamps in use in the

United States and Canada. We point to them.

BULLETINS DESCRIBE EACH STYLE.

ELECTRIC APPLIANCE COMPANY,

Electrical Supplies. CHICAGO.

EMPIRE
CLOTH

AND

PAPER

A high grade insulator, composed of specially woven muslin or prepared
bond paper, treated with two evenly distributed coats of linseed oil,

purified by our own process and thoroughly baked. Average breakdown
test, 506 volts per mil.

CHICACO.
MICA INSULATOR COMPANY,

(PATENTEES.) NEW YORK.

NGINEER1NG,
HERBERT A. WACNER,
Consulting Engineer,

RAILWAY LIGHTING AND POWER PLANTS,

E

VOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,
etc.

RELIABLE. ACCURATE.
Send for Circular.

L. M. PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y-

£HAILLET, ADOLPHE A.
Consulting Electrical Engineer.

Flans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

AMERICAN"K0E

ARE THE' BEST. Send for d«iulpti»t Circular.

Absolutely Non-lnfringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
.. ' 1 7 IS. Clinton St.; Chicago, III,

WANTED
You Who are Troubled with Sparking and Cutting of Commutators to Use

50 Cts. per Stick. $5.00 per Doxen.
For Sale by all Supply Houses, or

FREE, Sample Stick.

The only article that will PREVENT SPARKING.
Will keep the commutator in good condition and
PREVENT CUTTING.

Absolutely will Not Cum
The Brushes . . .

It will [Hit that high gloss on the commutator you
have so long sought after.

k. Mclennan & go.,
Sole Manufacturers,

WW Title and Trust Bldg.. CHICAGO, ILL.

LVI O.D EC R N H
AMERICAN ELECTRICAL HEATER CO.

Manufacturers Electric Heating Appliances,

Write for catalogues 193-197 River St. DETROIT MICH

INCANDESCENT
LAMP HANGER
Will roll up 10 feet of lamp cord

and last for years. Suitable for
factories. offices and dwellings.
Lump always out of way when not
in use. Guaranteed to give satis-
faction. Sample hanger sent on

.receipt of wholesale price, 81.00.

'Genevieve Co.™*'

WE BUY OLD BELTS
OR 3CRAPS, ANV SIZE OR

CONDITION,

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFU.CORP.
27 W. MONROE ST.. CHICAGO.

xJl

McBov Clay Works,
Brazil. Ind.

302 Broadway. New York.

1030 Monadnock Blk., Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH.
ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

THE REYNOLDS FLASHER
!LY SUCCESSFUL

THE
ORICINAL
REYNOLDS
FLASHER

SAVES I

TO 60 PEE CENT.

OS ELE

LIGHT

....COIYIMUTATING DEVICE....
FOB ELECTRIC SIGHS AND ELECTRICAL

01 \NY KIND.

THE CONSTRUCTION '/,,/";,,,
11 PEW

PARTS Til 3 ALL I OMI'LIf! '

MEETS ALL DEMANDS. I?. i

rnE LARGI CERI ALL OVER THE WORL1

REYNOLDS ELCOTRIO CO.,
221 FIFTH AVENUE, CHICACO.

WE HAVE A

.most IKTER-

ESTING PROI'O-

SITTON TO MAKE

TO CENTRAL

STATIONS, ELEC-

TRICAL SUPPLY

MOUSES AND
1 t ELECTRI-

CIANS.

MANHATTAN SERIES

A. C. Enclosed

Arc Lamp System.

ENCLOSED ARC LAMPS FOR ALL CIRCUITS.

MANHATTAN GENERAL CONSTRUCTION COMPANY,

NEWARK, WT« J.

SALES OFFICE : 120 BROADWAY, NEW YORK.
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prank n. PHILLPIti p-«iocnt.

C. M. WAGCN»«IL. TulAtUdi
I. HOWL NO PHILLIP* , Vic«-"«•
• . R. nCHINOTON, Jn , ICO.

AMERICAN ELECTRICAL WORKS,
PItOVII»KX<K, It. I.

BAM AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yobs Stoke, W. J. Watson, 2G Cortlnndt St.

(JuicAno Stohk. K. IS. Donohoc, 82 Lake fct.

Montreal Hiiancu, Eugene F. I'hllllps' Electrical Worka.

MAIN OFFICES AND FACTORIES, PHILLIPSOALC, R I.

Six Yitra with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, • NEW YORK CITY.

Patent Cauiot. Patent Soliciting.

WE INVITE YOU
to compare our lamps

\\ with others any

THE COLORADO LAMP CO.,

\T DENVER.

JAMES J. MURRAY & CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

We manufacture Arc and Incandescent

Globes and Shades of all Shapes In Opa^
Clear. Roughed and Colored. Large
Capacity. Prompt Shipment.

ELECTRO MAGNETS
FOR TELEPHONE WORK.

WOUND TO ANY REASONABLE SPECIFICATION IN

BARE OR COVERED WIRE.
WOUND BY MACHINERY.

(NOTE: You do not know what we can do
until you write to us for prices.)

VARLEY DUPLEX MAGNET CO,

FISHER BLD6., CHICAGO. PHILLIPSDALE, R. I.

LVIGUY AiMOMORS
OUY TO STAY GUYED

TELEPHONE, TELEGRAPH XL IX I

STREET RAILWAY

—

I

I

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.

\A/. IM. MATTHEWS & BRO..
SOLE DISTRIBUTORS,

G03 CARLETON ILDO. LOUIS.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

\ASm Are Prepared to Furnish Best Quality

FINE MAGNET
ANNUNCIATOR

JUMPERNA/IR ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products in stock.

IMPROVED

WARREN 2,000 LIGHTS

ALTERNATOR
5ANDU5KY

. OHIO

NATIONAL CODE STANDARD

ox "0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET, R. I.

AUTOMATIC

CLOCK

SWITCHES
\\- make them to turn . I

turn ofl

'or " on "o:

IB Amp.. 2S Light.. Standard. 220

V.. 0. P.. 54 50: T. P . $6 BO

26 Amp. SO Lights. Standard. 220

V., D. P., SS 00: T. P •

60 Imp,, tOO Lights. Standard. 220

V.. 0. P.. $6 00: T. P . $8 00.

76 Amp.. ISO lights. Standi-

V .0. P . >J 00: T. F -

Pcrlccll* Reliab'e

Scnl on 10 Da)s' frill.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.
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WANTED.
First-class, experienced mechanical or

electrical draftsmen wanted at once; those

with shop experience preferred. Apply by

letter stating experience in detail, salary

expected, and giving references, to CHIEF
DRAFTSMAN, P. O. Box 911, Pittsburg,

Pi.

WANTED POSITION
By a stationary engineer and electrical work-
man. All around man; nave had ten years'

practical experience in steam and electric. Will
accept steady place at reasonable salary any
time after the 27th of October. I have license

in steam and reference in electric. Address
with particulars. Address :

J. R ," Lock Box
473, Harvey, 111.

WATER POWER.
About 300 horse power of excess water power

can be rented for a term -of years. Wheels and
power transmission installed ready for belting in
building 50x100 feet and two acres of land with
railroad siding, in a town of over 16.000 inhabi-
tants. Address "E P.," care of Western Elec-
trician, 510 Marquette Building, Chicago.

ARC LAMPS FOR SALE.
Just as taken from the line, la operating condition.

100 M, 12 double T-H lamps, © $4.50 each.
100 M, 2 double T-H lamps, @ S5.00 each.
50 K, single T-H lamps, @ JS4.00 each.
We also offer these lamps thoroughly over-

hauled and put in first-class guaranteed condi-
tion at $1.50 each extra; also some T-H dynamos.

AMERICAN ELECTRIC SUPPLY & MFG. CO.,
27 Thames St., New York City.

FOR SALE.
65 h.p. Buckeye Engine.cylinder 10 in.x l4in.

Two 60 in. fly-wheels. First-class condition.

W.S.McKinney & Co. 1643 Marquette Bldg. Chicago.

FOR SALE.
One 500 H. P. Heine Safety

Boiler, for 150 lbs. pressure, built

1898.

W. W. WlMeal Conpy,
DAVENPORT, IOWA.

FOR SALE-JOB LOT OF
HARD RUBBER AND FIBRE

IN SHEETS AND BLOCKS.
Old Electrical Material Purchased.

WALSH'S SONS & CO., Newark. N. J.

FOR SALE.
Alternators, Westinghouse, 1,000 volts, 16,000

alternations. 2-65 _k. w. alternators, $385
each. 1-30 k. w. at $285.

Generators, 1-100 k. w., 550 volts, slow speed
S675

Heater, Berryman, about 700 h. p., $250.
Engines, Boilers, Dynamos, some good bar-

gains. Also Arc Lamps and Arc Dynamos.
Everything in first-class practical condition.

American Electric Supply and Mfg. Co.,
27 THAMES STREET, NEW YORK CITY.

FOR SALE CHEAP.
One 50 light, 2,000 candle power Standard
arc dynamo with extranewarmature. One 25
K. W. 500 volt General Electric multipolar
generator and one 25 K. W. 500 volt Gen-
eral Electric multipolar motor. Address
A. M. BARRON. 1 64 Dearborn St.. Chicago, III.

MACHINERY BARGAINS,
For Immediate Delivery.

ALTERNATING GENERATORS.
1 300 K. W. Stanley t-n-o-pbase, 1100 or 2200

\olts.
1 120 K. W. Slatter?-. 1100 volts.
4 100 K. W. Westinghouse, 1100 volts.

110 TO 140 VOLT GENERATORS
2 100 K. W. Triumph.
2 60 K. W. Thompson-Ryan.
1 75 K. W. American Ball, 125-voIt, direct-

connected to American Ball en-
gine.

ENGINES—Compound High-Speed
1 300 H.. P. 15x23x15 Armington-Sims cro;s-

compound.
1 300 H. P. 14x23x16 N. Y. Safety Tandem

compound.
1 250 II. P. Williams vertical type, 2 P.
2 160 H. P. 13x19x15 Mcintosh ' & Seymour

tandem compound.
CORLISS

1 1000 H. P. 26x4S Double Fishkill Corliss.
1 700' H. P. 23x60 Double Fishkill Corliss.
1 500 H. P. 26x48 E. P. Allis Corliss.
1 325 H. V. 2Cx4S Harris Corliss.
1 225 H. P. 18x42 E. P. Allis Corliss.
Boilers. Pumps. Motors.
Write for price list No. 38.

ILLINOIS MAINTENANCE COMPANY,
E. H. CHENEY, Manager,

204 Dearborn Street, CHICAGO.

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Suite 510 aiarquette, CHICAGO.

IM
TO

Electric Light Contractors.
Public notice Is hereby given tlint the

City Council of tbe city of Mnscatiuo. Iowa,
will receive scaled proposals nuiil 7:30

o'clock p. m., on November 1, 1901, for a
10-year public and private lighting contract
from October G, 1002.

Tbe estimated Quantities of light arc as
follows:
Fifty (50) or more arc street lamps burn-

ing on a schedule from one-half hour after
tdiDSCt until one hair hour before sunrise,
rarti Mill every night in the year.

One hundred *100> or more are street
lamps burning on a schedule Iron, nuc half
hour nfler sunset until 1 o'clock a. in. each
and every night In the y

Bids will be received oil lamps operated
In series, and on both the alternating and
direct cnrrei

Specifications provide that Ihc successful
contractor for arc street lighting will be

-I a 10-yenr franchise, with condi-
tions to be prepared by the City Council,

for commercial lighting in the city of
Muscatine.
A certified check on some bank In the

city of Muscatine, for the sum of five
thousand dollars, enclosed in a separate
sealed envelope, properly indorsed, must
accompany each bid. Said chnck shall be
payable to "the order of the Treasurer of
the city of Muscatine."
Bids will be enclosed In a sealed en-

velope, addressed to Bert C. Benham, city
recorder, and indorsed, "Proposals for elec-
tric lights.''

For a printed copy of the specifications,
the proposals, the local ion sheets, etc., ad-
dress B. Schmidt, mayor, or J. J. Engel,
Chairman Light Committee, Muscatine,
Iowa.
The City Council reserves the right to

reject any or all bids.
Given by order of the City Council of the

said city, this September 24, 1901.

BERT C. BENHAM,
City Recorder.

WORKS QUICK AND EASY. KEEPS ITS LUSTER. HOLDS OLD TRADE AND MAKES NEW. DDES NO*
DETERIORATE. ESTABLISHED IS YEARS. SOLO BY" AGENTS AND DEALERS ALL OVER THE WOR

U.S. METAL POLISH ST«1sSSfT
. Z95. E.Washington St. IHDIAHAPOLIS.IHD.

FEGORX
ELECTRIC co.

54-62 5.CUNT0N ST. CHICAGO

F"OF-» SALE.
Ofcfr ...metric alternator.

,.

75-k. w.
"

One BO-k w. "' ilngbotue
One 45- lc. w. "

W,

One 60-k. w. " " 60
fi, " 60 "

0-k. w. Wood " 1 33

-V.nthly Fjarjjaln -Shr- .

- LA, All

Apparatus fully g^an -

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

bay or sell.

MACHINERY
N

ELECTRICAL SUPPLIES.
We have the following bargains
to offer you. We guarantee its

condition in every case.

ELECTRCAL MACHINERY.
No.
812. 1 30-light arc dynamo.
813. 1 45-light arc dynamo.
814. 1 50 K. "W. Westinghouse alternator.
816. 1 50-light arc dynamo.
818. 1 electric elevator hoist with dynamo,

on one base, complete.
820. 1 60 Iv. W. Ft. Wayne alternator.

ENGINES.

13x12 Bali automatic.
8x14 side crank.
7x10 double cylinder.
10x20 side crank.
9x16 side crank.
8x16 side crank.
1 rotary steam engine.
1 combined Baxter boiler and engine,

15 H. P.
13x34 Putnam basin bed automatic en-

gine.
20x30 Poppett valve.
18x28 Nifol-Burr.
16x28 slide valve.
10x14 link motion, right-hand.
Cross compound steam engine, 3x8
and 6x8. .

16x24 slide valve.
6 Sxl2 center-crank Tifft engines.
6 9x12 center-crank Tifft engines.
12x20x12 Westinghouse engine.
12x16 slide valve.
Cross compound Armington & Sims,
13*4x20^x15.

15 H. P. Kimble automatic.
Triple expansion. Triumph; 20 H. P. en-

gine.
13x34 Fitchbnrg engine.
1 New York Safety automatic, 11x12
engine.

12x12 Armington & Sims automatic.
14x24 slide valve.
11x10 Westinghouse.
12x24 slide valve.
12x18 slide valve.
15x16 Ball automatic.
11x20x14 McEwen tandem compound

engine.
11x19x11 Westinghouse engine, also size

13x22x13.
14x24x14 Westinghouse engine.
23x36 Wright-Corliss engine.
9x3 Westinghouse.
20x40 Nordburg.
8^x10 Taylor-Beck automatic.
1 pair Williams automatic engine, 500

H. P.
1 engine and centrifugal pump, direct-

connected. No. 3 pump.

No.
750.

S46.

851.

127.

128.

130.

133.

154.

148.

149.

150.

151.

152.

153.

No.
201.
225.

X2.
354.

933.

890.

882.

881.

883.

930.

934.

924.

925.

No.
337.

ENGINES- Continued.

5x4 Westinghouse, Jr.
1 6x7 vertical automatic.
1 7x7 horizontal automatic.W2 H. P. gasoline.
2 II. P. center-crank gasoline.
2 H. P. new upright gasoline.
Holliday 4 H. P. gasoline.
2 Otto 50 H. P. gas.
3 4 H. P. Dayton gas or gasoline.
10 6 H. P. Dayton gas or gasoline.
8 9 H. P. Dayton gas or gasoline.
2 12 II. P. Dayton gas or gasoline.
3 14 H. P. Dayton gas or gasoline.
2 IS H. T. Dayton gas or gasoline.

PUMPS.
Deep well pumps, 6x18, 10x36.
Worthington duplex compound, 3x12,
8%xl0.

Worthington duplex compound, 10x16,
10&X10.

5-handpower Diafra, bilge pumps.
4 centrifugal pumps, 16-inch suction, 12-

inch discharge.
24x12x24 Gordon duplex pump.
Vertical centrifugal pump, 3-inch dis-
charge.

1 Knowles 7^x7x10 single-acting pump.
7^x5x10 single-acting pump.
Dea ne single-acting 7x6xS pump, fly-

wheel type.
1 Smith-Vaile 10x6x12 pump.
1 lacuura pump, 6x10x12.
Worthington single-action, 7x6x8 pump.
1 Norwalk pump, 10x5*4x12.
1 Norwalk pump, 12x7x16.
1 Crane crank and fly-wheel pump.
1 Blake triplex, 8x6x9 pump.
1 fire pump, 12x7x10.
1 Worthington single-acting, 16x7x10
pump.

1 Knowles single-acting No. 5 pump,
7x4*£x9.

1 Worthington duplex pump, SxB^xlO.
1 Gordon duplex, 9x5*4x10.

AIR COMPRESSORS.
1 straight-line steam-driven air com-
pressor, made by National Drill and
Comp re'ssor com pa ny, 20x22x24.

1 5*4x7x10 Norwalk air compressor.
Hall duplex air compressors, steam-

driven. 10x12x12. 6xSx8 and 8x10x10.
1 Hall dunlox belt-driven air compres-

sor, 6x6.
1 Hall duplex air compressor, 7x8x9.

ELECTRICAL SUPPLIES AND APPARATUS.

From our constant purchase and dismantling of expositions, fac-

tories and manufacturing plants we nearly always have a considerable

supply of

ARC LIGHTS, CUT OUTS,
FUSE PLUGS AND TUBES,

RUBBER COVERED WIRE,
WEATHER PROOF WIRE,

INCANDESCENT LAMPS
BY THE> THOUSANDS.

We have 500 TELEPHONES and a vast quantity of sup-

plies, switchboards, etc.

Get Our Estimates on Complete Outfits.

If you are interested write us. We can supply almost anything

and can save you money.

Write for our Catalogue No. 156.

schurenaHIhayden, THE CHICAGO HOUSE WRECKING CO.,

140 S. Clinton St., Chicago. W. 35th and Iron Streets, CHICAGO.
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The Standard Open Circuit Batteries
ol the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
111 to 117 East 131st St., N. Y.

..?i.
M'CORMICK TURBINE.

On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-whee,
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem.
plating the improvement of powers, will find it to their interest to confe:
with us, as we are willing to guarantee results where others have failed, nc
matter what make of turbine has been In use. STATE REQUIREMENTS
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

A SINGLE

27-INCH VICTOR TURBINE
on horizontal shaft like cut herewith, is now beirg insta'led by tfce

NORTH CAROLINA ELECTRICAL POWER CO , Mar hall, N. C.
The water is discharged through one end through the craft tube, and in

this case the usual end thrust connected with single wheels is entirely
eliminated The high speed, close regulation, great capacity, high effici-

ency, perfe( t cylinder ga'.e and steady motion ate

SALIENT

FEATURES

OF THE

VICTOR

TURBINE.

We make a specia'ty aho of

STEAM AND POWER PUMPING MACHINERY FOR ALL PURPOSES.

AIR COMPRESSORS FC R THE AIR LIFT SYSTEM AND GENERAL USE.

JET AND SURFACE CONDENSERS. AIR PUMPS. VACUUM PUMPS.
STILWELL'S FEED WATER HEATERS.

OIL MILL MACHINERY AND FILTER PRESSES.

If interested address

The Stilwell-Bierce & Smiih-Vaile Co.,
257 Lehman St., DAYTON, OHIO, U. S. A.

NEW YORK. 141 Broadway. PHILADELPHIA. 612 ArcN SI.

BOSTON. 73 Oliver SI. CHICAGO. 311 Dearborn SI.

NEW ORLEANS. 304 Hennen Bldg. LONDON. E. C. 97 Queen Victoria SI.

BALTIMORE. 315 Equitable Bldg.

LAUFKETTER & BENDIT M. E. CO.. Sales Agents. 810 Olive SI.. ST. LOUIS. HO.

E. F AUSTIN. Sales Agent. Smith Block. PITTSBURG. PA.

THE PRACTICAL VALUE AMD UTILITY OF THE

Lundell Motors
ARE DUE TO SUPERIOR DESIGN AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WHERE MOTIVE POWER IS REQUIRED AND WILL OPERATE ECONOMICALLY AND
SATISFACTORILY. HIGH EFFICIENCY, GREAT DURABILITY, NON SPARKING AND COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03206. FREE.

SPRAGUE ELECTRIC COMPANY,
MAMUFAOTURERS.

Ceneral Offices:
527-531 WEST 34th STREET.

NEW YORK.

Branch Offices:
CHICAGO.

Fisher Building.

BOSTON.
275 Devonshire Street.

ST. LOUIS.
Security Building.

BALTIMORE.
Maryland Trust Building

Crlmshaw. Raven White Core. Raven Black Core.
ALL OUR WIRES pass Inspection and carry the above TRADE-MARKS on our tags. We also manufacture Crimshaw and Competition Tapes and Splicing Compound*.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlandt St., New York.
. \ CHICAOO:
'

1 102 Dc5plalnes St.
BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

NEW MODEL "G"
Small and light weight. Accuracy guaranteed for three years.

SEND FOR DESCRIPTION AND INVESTIGATE MERITS.

STANLEY INSTRUMENT COMPANY,
General Sales Office : 144 Broadway. New York. N.Y. Pacific Coast Agency : 31 New Montgomery St.. San Francisco. CaT.
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TELEPHONES
FOR

ALL

USES.

BATTERY CALL,

CENTRAL ENERGY,

GENERATOR CALL,

SELECTIVE SIGNAL,

PARTY LINE.

LONG DISTANCE

TRANSMITTER.

BIPOLAR

RECEIVER.

STERLING ELECTRIC CO.,
BRANCH:

1260 MONADNOCK. CHICAGO.

OFFICE AND FACTORY:

LAFAYETTE, IND.

SIMPLEX TOLL COLLECTOR
OPERATOR CAN RETURN COIN.

SAFE. SIMPLE. DURABLE.

How about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SIGNALING 'PHONE?

DROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone &Electric Co.,
76 Fifth Avenue, CHICACO.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

Our Machines cannot be operated with
Pennies or Washers on a string.

Have you investigated Measured Service?

All kinds of Pay Stations,

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St., CLEVELAND, 0.

SWITCHBOARDS and HS
TELEPHONES g

That free you from all troubles.

CENTRAL ENERGY SYSTEMS.

Send for Catalogues.

Correspondence Solicited.

YOU NEED GOOD APPARATUS,

WE MAKE IT.

We can help you to start right and earn dividends.

200 Capacity Eureka Switchboard.

EUREKA ELECTRIC CO,
CHICAGO, U. S. A.

Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of
modern

switchboard practice.

THI

Union Switchboard Co.

Success
Comes only to those telephone exchanges which use the
WEST material. If you use our goods success is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
lllled with care. Large stocks always on band.
Telephones, every style and grade. Long and short

hackboards. Elegant finish and design. Prices that
will suit. Hard rubber receivers. Oak or walnut wood-
work, New ideas in magneto bells. Each instrument
guaranteed.

All kinds of telephone supplies. -New parts for old
telephones. Double-polo receivers.
Electricians' tools. Lightning arresters, carbon and

fuse. Extension bells—standard and bridging. Circuit-
closers. Transmitters of various styles. Repeating
colls, Induction colls, construction material of all kinds.

No. I. Desk T*Jephon«.

WBITK FOR OATALOOtE,

CentralTelephones Electric Co.,

909 MARKET STREET, ST. LOUIS, MO.
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REMEMBER THAT TH
Distinguished gentlemen, comprising the Jury of Awards on Telephone
Exhibits atthe Pan-American Exposition rendered their decisions as follows:

To The Kellogg Switchboard and Supply Co., Chicago,

GOLD MEDAL FOR SYSTEMS AND APPARATUS,

TO THE STROMBERC-CARLSON TELEPHONE MFC. CO., CHICAGO,
Cold Medal for Exhibit and Service.

TO THE AMERICAN ELECTRIC TELEPHONE CO., CHICAGO,
Bronze Medal on General Exhibit.

TO THE CLARK AUTOMATIC TELEPHONE CO., PROVIDENCE, R. I.

Bronze Medal on General Exhibit.

TO THE WILHELM TELEPHONE MFG. CO., BUFFALO, N. Y.

Bronze Medal on General Exhibit.

THE ABOVE CONTAINS FOOD FOR
. . . . THOUGHT FOR INTENDING BUYERS OF TELEPHONE APPARATUS,

We gave no free service, therefore did not compete for that honor. We were, however, INVITED
to give free service, extending over the whole Exposition grounds.

231 SO. GREEN ST.

CHICAGO, ILL.KELLOGG SWITCHBOARD AND SUPPLYCO.

KELLOGG Cold
Medal

is

the
only
one

awarded
for

SYSTEMS
..AND..

APPARATUS.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Una of TELEPHONES, SWITCH-BOARDS,
PROTECTIVE DEVICES is Complele.

AMERICAN ELECTRIC TELEPHONE CO.,
CEM

Triepho?e.
RCY

36-50 W. Jackson Boulevard, CHICAGO, U. S. A.

STANDARD

Telephone ^d Electric

Company,

MADISON, WIS.
Manufacturer* and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

THE MOON TERMINAL
with Metal Outer Casing, shewing that

it is possible to place The Moon Terminal
Head at any desired place on the pole, to

advantage, owing to the fact that the door
for outer Casing slides.

NEVER KNOWN TO FAIL OR LOSE A WIRE.

Fuse cost is the only cost of maintenance,
as the supports are everlasting, and any-

one can re-fuse the supports.

WRITE FOR CIRCULAR.

THE MOON MFG. CO.,
43-49 S. CANAL ST., CHICAGO.

BE UP TO DATE
And install in jour (own or clt> »n

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PEkl-ECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
Rookery, Chioaeo*
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We are making a lot of small Boards, up
to 500 numhprs for all systems anri combina-
tions.- Magneto or Central Energy Types.

TRANSFER OR MULTIPLE SYSTEM.

WE MAKE LARGE BOARDS TOO.

THE BEST MAGNETO BELL TELEPHONE
EVER MADE.

TELEPHONES

GUARANTEED
FOR 5 YEARS.

GUARANTEES SUPERIORITY

JJasfUNftfA**^

If you want a Board, lar^e or small, we
can make it right, and at a right price

—

and promptly.

WRITE US.

SWITCHBOARDS

GET OUR PRICES.

EPHONES
FOR SHORT LIP* I WORK.

From house to stable, one part of house or store to

another, etc,

Does not require battery in each room. Compare its

size and appearance with others. Cabinets of either

polished oak, walnut or cherry, with full nickel trimmings
Hard rubber mouthpiece; granular carbon transmitter; bi-

polar type receiver, with strong permanent magnets, mounted
in hard rubber shell. The switch is self-contained, having
German silver rubbing contacts, knife edge, which makes
positive connections. A strictly high grade telephone in

every respect, the hearing and talking qualities of which
are excellent. Can be installed by any one having a slight

knowledge of electrical science. Guaranteed to operate
successfully. Once properly installed they will work for

an indefinite period, and will need no attention but an
occasional replenishing of battery.

WRITE FOR PRICES, REFERENCES
AND TESTIMONIALS.

SIMPLEX INTERIOR TELEPHONE CO.,
431 11*1 V STKKKT, CINCINNATI, OHIO.

SLOT MACHINES FOR

TELEPHONE PAY STATIONS.
Years of efficient service have proven

the reliability of our apparatus.

THE>J*B AI*H> OTHERS,
JilTT 1VOIV15 AS GOOD.
Our Machinei are strictly automatic, because when

the coin is deposited the machine does the rest.

THERE IS NO CRANK TO TURN,
LEVER TO PULL,

NOR BUTTON TO PUSH.

A servic* equal to that furnished by Bell companies,

and nothing less will satisfy the public. Catalogue

for the asking.

SATISFACTION GUARANTEED.

MASON TELEPHONE PAY STATION CO.,

LUOINCTON, MICH.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date 100 per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any

other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA

719-721 Thirteenth Street N. W„ WASHINGTON, D. C.
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K0K0M0 TELEPHONES
\A/ill Satisfy YOU.

NOTHINC IN FRONT OF THEM.

"Write us for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFC. 00.,

To: KOKOMO, IND.

TELEPHONES and

SWITCHBOARDS

2 BATTERY CALL TELEPHONES $4.50
GOOD FOR 600 FEET.

METALLIC LINE FOR INTERIOR USE.

2 MAGNETO CALL TELEPHONES $7.50
GOOD FOR 3 MILES.

SINGLE IRON WIRE FOR PRIVATE LINES.
BAITERIES ARE INCLUDED.

FARR & FARR,
HO W. JACKSON BLVD.. CHICAGO.

Eureka Depolarizing

Solution for battery cells.

WRITE US ABOUT IT.

8PAHR & SWINGLE,
MILLERSBURC, OHIO.

MONTHLY
SALARY

RAISED

$57.

When I enrolled in the Electrl-
cal Engineering Course. I was
as8lftta»t in an electric light plant
in 830.00 per month. Since then
I bave passed four civil service
examinations, and have had my
salary raised tour times. I am
now holding a civil service posi-
tion at -87.00 per month, and
can trnthfulk say I owe my pres-
ent success to the Schools.

KotiT. G Elliott. Elee. Enqr.,
* Union Prison, Dannemora, X. )'.

This letter is hut one of hun-
dreds In our files. Ordinary In-
telligence and ambition are all
that is required for the mastery
"i b Course in your specialty. A
tew months' study will qualify
rou for advancement. I. C S.

TEXTBOOKS furnished Tree with
• act course make It easy to

LEARN BY MAIL

Mechanical, Steam, Electrical, Civil and
Mining Engineering: Shop and Foundry
Practice; Mcchunlcal Drawing: Architec-
ture: Plumbing; Sheet Metal Work; Tel-
ephony; Telegraphy; ihcmlslry; Orna-
mental Design; Lettering; Bookkeeping;
Stenography; Teaching English Branch-
en: Locomotive Running; Elcctrnthcra-"
pjulks; German; Spanish; French.

CLRCI LAR FRBV,
-TATH sin.iKiT TUAT INTERESTS

INTERNATIONAL
CORRESPONDENCE
SCHOOLS,

Box 1002. Scranton. Pa.

Our Direct Reading Ohmmeter
is so simple and yet so good. Why chase for miles
over your line at a guess, when you can in one
moment locate your trouble. It is inexpensive,
and you should know more about It. So let us
have your address. ForsalebyallSupply Houses.

ILLINOIS ELECTRIC SPECIALTY CO..

Chicago Office:
1203 Marquette Bldg.

Office and Factory:
Sandwich, Illinois.

CHICAGO
TELEPHONE
SUPPLY C0.=CHICAB0, U. S. A.

MANUFACTURE EVERYTHING TELEPHONIC.

RHEOSTATS
FOR ALL PURPOSES.

FHE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

Tb« Largest and Oldest Manufacturers of Rhae-
stati Id the World.

Practical Running of Dynamos,
A little booklet od the care aod the locating

and remedying of troubles In dynamos ana
motors.

Price, XO Cents.
Catalogue of mechanical and electrical books

'ree.

ELECTRICIAN PUBLISHING COMPANY.
610 Marquette Bldg., Chicago.

HIGH-GRADE

SERIES 'PHONE.
One of Lite strongest Series 'Phones on

the market, equlpptd as follows: Double
battery box nid backboard of highly
llnlshed oak or walnut. 4 bar. fully nickeled
generator. 80 Ohm silk wound ad lust-
able ringers. "Bell" stylo bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concoMed
cord arm with long distance Induct on
coll In base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

S-KND FOK I'llUTLAlt NO

STANDARD CONSTRUCTION CO.
9098 MARKET STREET. CHICAGO.

for any size exchange.

CO

CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-CARLSON
TEL. MFG. GO.

70-82 W. Jackson Boul.

CHICACO, U. S. A.

AN INDEPENDENT SERVICE

AT PARTY LINE RATES
IS ASSURED
BY OUR SYSTEM.

The Ideal

Selective Lock-Out

Party Line System

Can be applied to any
exchange board. 35 tel-

ephonescan beoperated
on one line, and the an-

noyance of calling all

subscribers when only

one Is wanted, is done
away with. Your con-
versation Is private, as
all telephones are locked

out when you have your
connection

IMPORTANT NOTICE.
XVv have n-rrni |> pu rebated the patents of the Drake Telephone Co., carering

the Drake Selector and Batters Out-Out^ and have raauc carton* Improve-
ment! on the v -(mi. on which patent* are now pending.

THE II. S. ELECTRIC MFG. CO..
BUTLER, PA.
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AUTOMATIC ENGINES

JEFFREYK DREDGES
FOR CATALOGUE,

THEJEFFREYMFG.CO.
COLUMBUS, OHIO.

M
2702 N. Broadway,

The Williams patent

Never Slip Pneumatic and
ClutcK Pulley. The Will-

iams Patent Clutch Pul-

leys and Couplings.

F. WILLIAMS * CO.,
ST. LOUIS, MO., U. S. A.

8AS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 600
horse- power.

CASOLINE ENCINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

EXCELLENCE
In service

is main-

E^l tained by

TheCH.&D.Ry.
BETWEEN

Cincinnati, Chicago,
DAYT N, INDUNAPOLIS,

TOLEDj AF.D DETROIT.

Standard and Compartment Sleepers.
Parlor and Cafe Dining Cars.

D. C. EDWARDS,
Passenger Traffic Manager. Cincinnati. 0.

• i TELEPHONE

TROUBLES

HOW TO FIND THEM,"
By W. H. HYDE and J. A. McMANWAN,

FORMERLY

HASKINS' TELEPHONE TROUBLES.

Tnl* little book Is strictly up-to-dat*-

matters pertaining to telephone troubl'- and
tbelr rema

Sent Postpaid tor 25c.

New
Many diagrams showiui? connections. A com-
plete band-boo Inspector!.

Dd employee
will flftd this DOOk 'a ''- locating t':l':-

refor.

ELECTRICIAN PUBLISHING CO.,

110 Marquette '-.'; Chicago.

8 ARE YOU LOOKING FORTROUBLE?
• IF SO, GET A COPY OF

1 TELEPHONE TROUBLES
S AND HOW TO FIND THEM
• -m-
S BOTH MAGNETO AND COMMON BATTERY

SYSTEMS.

8th Edition Just Out. Price, 25c.

Electrician Publishing Co.,

SIO Harquette Building,

CHICAeO.
i

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Weatenz Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals
in Dining Cars. Buffet Library Cars
v.ith barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted

excursions every Wednesday from New
England, Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

A'.iHT'AAwikj, • NwrYtvrV
P

et Wtibiagum '-. Boston
v-'i M*.n &(., • • ftuff.lo

naCUffcft.,' • ChlcAfc*

r-A Ipnfof Si., • Cl/rreUnrl

17 Campus- M»rt!u», Detroit
• Kifif3t.,Rurt,Toroato,Oat.

Graphite Brushes
That have been fully tested and proved superior to any in the market.
We shall be pleased to send sample.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating youi Head and
Power required.

SANIES LEFFEL & CO., Springfield, Ohio, U. S. A.

MONON ROUTE
AfrP C.H.aD RJrvyT

LUXURIOUS PARLOR AND DININGGARS BY DAY.
PALACE SLEEPINGAND COMPARTMENTCARS BY NICHX.
6 TRAJNS DAILY BETWEEN
CHICAGO AND THE OHIO RIVER
WHMTWll *RAHHJ BECXoDn «>...,, c n*S H P.0CHWELL
nu.oi.riMt>. CHICAGO . ™*r» h«

The

Pioneer Famous

Limited. Train

of the

World.

Chicago— St. Paul—Minneapolis
VIA

The St. Paul Road.
(Chicago, Milwaukee & St. PaulRy.)

Equipment and Service

Unequaled.

Time tables, maps and information
furnished on application to

F. A. MILLER, General Passenger Agent,

Chicago, 111.

fSheet Steel Indian Canoes\
£ Nun-ainkable and indestructible. Hfeetlong,89inchbeam. B

li
Twenty-Two Dollars, Net. S^AIMfcl
W.H. MUIXINS, 352 Depot St..SALEM,Oiling

When Traveling Northwest
See that youriicket reads via

WISCONSINCENTRAL
RAIL>VAY

For St. Paul, Minneapolis, Ashland and
Duluth.Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE. - WIS.

ATT, EMPLOYES
In the operating department of the "Alton Road " are
required to pass mental and phyBlcal examlnatlODB
calculated to secure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit syBtoui, the result being that one
of the safest railways In the world Is

"THE ONLT WAT"

The Phosphor Bronze SMELTihhiCo.liMiTtD,

2200 Washington ave.Philadelphia.

'ELEPHANT BRAND PHOSPHOR-BRONZE'
INGOTS,CASTINGS,'WIRE,RODS, SHEETS, etc.— DELTA METAL-1-
CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and SoliMakcfii in the U.S.
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CEDAR POLES
L.NDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREGON AMD SPOKANE. WASH.
WHOLESALE PRODUCERS

SO- TOOT TO 80- FOOT POLES OUR -SPECIALTY.

GET OUR PRICES ON THE FOLLOWING IN MICHIGAN WHITE CEDAR.

SPECIAL SIZE TROLLEY TIES
25 30 AND 35 FOOT-6, 6!i AND 7 INCH POLES,

IT WILL PAY YOU. MALTBY LUMBER CO., BAY CITY, MICH.

CEDAR POLES, TIES,
POSTS, ETC.

Prompt Shipment. Any Quantity. Right Prices. Allow Us to Quote You.

THE PORTER-MORSE CO..
"PRODUCERS." Principal Offices, SACINAW, MICH.

IPjiAX&Uuva (ww&XoAto §AA^ywvW &v#w Of.

POLES W. C STERLING ft SON,
MONROE, MICH.

Eleven Pole Yards Id Michigan.
"

isale

TIES.
Wholesale Produceri for 10 years.

«S5>

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of Interest to all lluemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

MATHIAS KLEIN & SON. "^SK81 -

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Main Office, Lewigburg, Tcna., Branch Office,

Kellerton, la., Oak Mills, Montlcello, Ark.

POLES.
BERTHOLD CROSS

& JENNINGS,
| ARMS.

WHITE CEDAR. ST. LOUIS. LONC LEAF
IDAHO CEDAR DP tO 80 tt.

; Chemical Building. ' PINE AND FIR.

BUY
Your Electrical Books of the Electrician

Publishing Co., Suite 510 Harquette
BIdg., Chicago. You will save TIME and

MONEY by doing so. . . •

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

\vi: SIIOl I.I) HI;

P I. E A S I; I) I

QUOTE you PRICES
ON THE FOLLOW-
INU M ICHIU AN

WHITE
CEDAR
POLES

CEDAR
POLES
IN CAR LOAD LOTS
PROMPT SHIPMENT
C->R-f£&POWr)ENCE SiLniTEO

•'

W.. «(• In % f«Ml 1

I'.w prtoH 0. .11 "b'.r.

PINE STOCK 1

TMIHIFiS. 7INCMTOP.
AM) TWENTY-I l\f.
S AM) 6-INCH TOP.

KELLOGG
SW rrCHBOARD &
SUPPLY CO.,

220 SOCTH OKEEN
STREET. ::: CHICAGO.

COMBINATION OF

Stow Flexible Shaft

MULTI-SPEED MOTOR.
Practically dust and water proof. For PortaWt

Drllllne. Tapping. Reaming. Emery Grinding etc
Write for catalogue and Prices.

STOW MFG. CO., Binghamton, N. Y.
Gen'l European Agents. Selie, Sonnenlbal 6 C.

86 Queen Victoria Street. London. England.

For Porcelain or Clay In*
sulating Specialties, such as
Bushings, Knobs or Cleats,
Address,

THE AKRON SMOKING PIPE CO.,
MOCADCRE, OHIO

ANDERSON & 8ON8,
1 6 Macomb St., Detroit. Mich.

Digging Sets, Arm Braces, Guy Rod$,
Pole Steps, Etc.. Etc.

TooN and Iron "Work for

TELEPHONE AND RAILWAY CONSTRUCTION.

Something no Lineman shoald be

3REEN BOOK of~"du) w ' lD0Ut - The G

^^^^^^ ijF Hardware Special

* that this connectc

ties will tell you

connector is made from

Swedish Electro Broasic Steel and is fully guaranteed, and it is right.

SMITH * HEIY1EIMWAY CO.,
UTICA DROP FORCE & TOOL CO.

ask your dealer for these goods. 296 Broadway, New York City.

AIL
Live men read the

WESTERN ELECTRICIAN

Each Week. Do You ?

Tell the

<s«*vb. Telephone

^

5
CENTS
A DAY ;;

d

First get your telephone.

CHICAGO TELEPHONE CO.
96 STATE ST. ;0.1 U \SHINCTON ST.

r£*

RED CEDAR PILING, POLES AND
POSTS, all lengths. J. P. MEREDITH
CEDAR CO.. Memphis. Tepn.

"Practical and to the Point"!

IS ALL THAI NEED BE SAID OF

THETELEPHONE HAND-BOOK
Hv Qbbbbrt Lawb Wbbd.

100 Pages, 133 Illustrations,
Cloth, Price #1.00.

The book for those interested In telephony.
J

ELECTRICIAN PUBLISHING CO.,

5 10 Marquette BIdg.,

CHICACO.

BUY YOUR BOOKS FROM THE
ELECTRICIAN PUBLISHING COMPANY,

610 Marquette BIdg.. CHICAGO.BOOKS.
fpy\ADE PLAIN

uLU/ilX rULLO 1705-7 flSHER BLOG-.. CHICACO II V Q«VE$V/ WORKS

Cedar
TORREY
CEDAR CO.,

CLINTONVILLE, WIS.

Largo Slock Constantly on Hind.
Poles

Books™«c« PRACTICAL BOOKS
ZSXSSXKS* for practical men.
THE STEAM CN01NC, .« ... ,_,,-J ,.,.!_„"
wo.cATOs.aon.tM.trc.Send for illustrate* catalog.

THEO. AODEL & CO. 63 Fifth Ave. H. Y.
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West inghouse
Oil Insulated Water Cooled

Transformers

Seven transformers of 3,000 H. P. each

transform the Niagara power from 22,000

volts to n,000 volts for distribution through

the city of Buffalo,

Westinghouse Electric
& Mfg. Co., Pittsburg, Pa.

126Q2 Offices in all Principal Cities in U. S. and Canada.

t

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid,

$1 A VOLUME.

Electrician Publishing Co.,

5I0 Marquette Building, Chicago.
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!! FORT WAYNE ELECTRIC WORKS
u

(INCORPORATED)

Wood" Systems for Light and Power
SMALL DIRECT COUPLED GENERATING SETS.

For Marine or

Isolated Plants.

In Capacities

From 1 1-4 K. W. to

25 K. W.

These Sets are

Simply Constructed,

Compact, Durable

and Efficient.

WE SOL C,T CORRESPOND

;| MAIN OFFICE AND FACTORY, FORT WAYNE, INDIANA.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

BY FRANCIS B. CROCKER,
'ri

Professor of Electrical Engineering, Columbia University, New York.

Prepaid. - Practical and Up-
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

31-E OF" CONTE

• Dati

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chap
and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting PI

ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam En ;

Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X. Steam Engines for Electric Lighting, I

XI, Typical Forms of Steam Engine for Electric Lighting: Chapter XII. Steam Engines for Electric Lighting. S
Management; Chapter XIII, Gas, Oil and Hot Air 1 hapter XIV, Water Wheels and Windmills; Chapter XV. M
tions between Engines and Dynamos, Direct Coupling. Pelting and Shafting; Chapter XVI, Toothed. Friction and Ol
XVII, Principles, Construction and Management; Chapter XXI. Applications of Accumulators in Electric 1

boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; C hapt< 1 XX! \

Every Engineer and Electrician who desire* to thoroughly master the Art of F.lcctric Lighting should lit

this book. Sent promptly.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Building.

CWIOAOO



WESTERN ELECTRICIAN r 26, 190!

"BUG-PROOF"

BELLS

WILL INTEREST YOU.

Sell al Sight. Are You

Posted?

Made in all Sizes from 2

la. up to 14 in.

SPIES
ELECTRIC COMPANY,

SOLE MAKERS.

S7-89 W. Van Buren SL
CHICAGO. ILL.

ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

5TAXFFACTURERS OF

PORCELAIN OR CLAY SPECIALTIES,
Knobs, Cleats, Circuit Breakers.

THE BOWERS MANUFACTURING CO.,
MOGADORE. OHIO.

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogue* and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

The Franklin Model Gas Engine.
Ji-HORSE POWER. 450 REVOLUTIONS.

We furnish complete sets of Castings, Materials and Blue

Prints for either horizontal or vertical types.

SEND FOR ENGINE CATALOGUE NO. 16.

PARSELL & WEED,
129-181 West 31st Street, Mew York City

Use

Helmet
OIL

'jt BONANZA
T oil cup

ae used aiiy side wp

I. CANAL ST.
, ,ICAG O-ILL-U-SA-

STURTEVANT
COMPANY

i Black Diamond File Works i
Est. 1803. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

*t OCR GOODS ABE ON SALE IK KTEBT LEADING! HARDWABE
•f-J

STORE IN THE UNITED STATES AND CANADA.

I G. & H. BARNETT COMPANY
2 PHILADELPHIA, PA.

J*

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm

service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Gordon Battery Co.,
.3 and 15 Latght Street, New York,

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co,

WORKS AT

TRENTON, N. J.

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

mi •INI

ST. LOUIS, MO.
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I nilD I CY INSULATED
llflr LCA WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

"» -l^l"*""' Simplex Electrical Company,
R. HI aSON|

onadnock Block, CHICAGO. 7S-8I Cornhlll, BOSTON, MAS8.

WESTERN 6CLLINC AGENT.

H. R. HIXSON,
I I !7 Monadnock Block. CHICAGO

*»"'*
18S9—Fsrla Exposition,
Hfdal for Robber lasalai isn.

1893—World's Fair,

Medal for Bobber IrmnlatUn.

TRACK MABIC

THB 8TANDABD FOB
BITBRRK INSULATION.
Sole Manufacturers of

Otonite Wires, Okonite Tape, Manson Tape, Candee
w
r«.f Wires.

THE OKONITE CO., Ltd
VBZl&SXZX. {-** 253 Broadway, Mew Ysrk.

Geo. T. Minion, O.n'l Saat
W. H. H.djir,,, S.cy.

1^ ^1

INDIANA RUBBER AND INSULATED WIRE CO.
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cablet,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEORAPM AND FIRE ALARn CABLES.

All Wires ar« tested at Factory. .u>> khboho. INI

N. ). R
National

India

Rubber Co.'s

» COVERED
\A/I«I

OFFICE AND FACTORY: BRISTOL, ft t.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, 17. S.A.

Queen & Co.
lOlO Chestnat St., Phi I a.

480 MONO* BLOC . CiilCAtt.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Rai
Focus Tubes, Induction Colls.

CLASS WOOL
FOR STORAGE BATTERIES AND LABORATORY

WORK, FILTRATION PURPOSES. ETC.

92 alb. Discount lurnlshed on appHcitl©«.

CLASS WOOL MFC. CO.,
207 W. Madison SI.. CHICAGO.

Standard Underground Gable Go.
122 The Rookery, WeMinchouKC BldR., 5fi Libert •. • It..

Chicago. ' bunt. New York •. !•»

Accessories.

ELECTRICAL ENGINEER-
ING TAUCHT BY MAIL.

Write for oar free Illustrated book.

"Cm I Become la Electrical engineer?**

Wa teach Electrical En trine." Inn. Eleo-
trtc Lighting, Electric Railwa; *, Mechan-
ic*! Knyltieoririff, Mechanic*' Drnwlng,
ate., at your home, by mall. Institute
Indorsed by Thoi. A. Edlaon,

Electrical Engineer institute,

Dtpt. k*. Z*0-Z«2 W. 234 St., New York.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market.

Write for Prices,

Man ufad tired by

THE HEATH ELECTRIC CO.,

DETROIT, MICH.

BARE AND INSULATED

ELECTRICAL WIRES
OF EVERY DESCRIPTION.

CROWN RAIL BONDS.

AMERICAN STEEL & WIRE GO.
CHICAGO. NEW YORK. DENVER. SAN FRANCISCO.

M 2,000 IN USE.
Bipolar aad V-. Mpaiar Votan

I'JB*
mo* trr-ui w» tasii

or r*-nt- r.nodp'M«!f fri^su
The Hoban FV*c.Mf*.C«..Tray.OHa.

SPBOENIX GLASS CO.!
MANUFACTURERS OF

GAS AND ELECTRIC

GLOBES, SHADES, Etc.

SCNO FOR A COPY OF OUR NEW ANS
LATEST CATALOGUE

Pittsburgh. HesYort. CMcago.
|

uxircc/rui 2
.lUlyOOUll

YES. AND "UNCLE SAM" USES THEM.TOO.
Read why the Signal Corps U. S. War Department adopted
our make. We can please you. Ask lor particulars.

ERICSSON TELEPHONE CO . "ne^c^
The Bossert Electric Construction Go.

MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

WESTLTH Electrical InptmniiDt Co,,
AM ^.^.ssSSSSV XA/owert,, Port*. S7QQFV TO M IWaverly Park, ESSEX CO., N. J.

Ill.iiB.tii Dial

The** iDAtnjiueiot.i aro
baaed upon the namo uon-
•ral pnuolple aod nro ju«t
ea accurate na our rwtfular
•bandar it Portable Direct
Oiirrrnt VoItraMor* and
Aromatera, but arn much
larger, and the working
parte aro tacloaed lo a
neatly deelgued . dunt-prnof
oajt-IroD caao which oGVot
Wely ihlolds the luntru-
taenia from disturbing to-
doeaaea ol external mag-
•fttoflalda.

BKRUN-Kuropaan W
utatnimaot 0<i,,RtttcrntrnT>M > . w

Weston Standard

1*1 ro.'t Rc-adltig
Voltmotwr* and Mlilt»«lt-

>re find Mil-
Watt meters

nod Voltmeter.*., for Alter-
nating ami Direct < torrent
in nit*.

Weaton Standard Illuminated
DUI Station Voltmeter.

Style B.

Our |iortauto limtnimente
aro recognlxod aaatanderda
throughout tho drilled

our Semi-Portable La-
boratory Standard Vuit-
mt'tfiri nod Ammetere ara
•till bottar.

They are tba moat rella*

Me, ahaoluta standard* for
laboratory aae.

No, 1-11 Br.

STERLINC EXTRA INSULATING VARNISH.
Sterling Extra Black i'liil«Iiinc Varatan

Sterling Black Air i)rvln K VarnUh.
sOrllng lttnrk Core rit%tc \..rnl«h.

THE STERLING VARNISH CO.,
Pittsburg. Pa.. U. S.A

THE STERLING VARNISH CO.,
25 Col more Ra».Btr*nir^r»j-.E-,

COMPLETE STOCK ALWAYS ON HAND.

FOR ALL

TYPES OF

LAMPS.

OPEN AND ENCLOSED OUTER ANO INNER ARC Gl

Wilt

THE CENTURY GLASS CO.. BEL;
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M NOLLY »
^SYSTEMS'

HAVE A LOOK
Electric and Power Companies that

are throwing away their exhaust steam,
can sell the same for heating purposes
for three times the cost of production
by installing our system of Underground
Steam Mains.

WE GUARANTEE RESULTS.

AMERICAN DISTRICT STEAM CO.,

LOCKPORT, N. Y.

Write for our pamphlet. Mention Western Electrician.

WHY? WHY? WHY?

WHY DID THE PAN-AMERICAN
MANAGEMENT ADOPT

L
,

.•..*..*«•«*«*«•. «>->*x«:«;**:~:~x»•!»» *•••**•**•*****•**•**»*

ThOSC who have been there need no further answer, but those who
have not had the opportunity of visiting this modern mechanical
marvel may be interested in knowing that it was on account of their

SUPERIORITY, DEMONSTRATED
BY EXPERT TESTS.

-.end >ou enough samples to make your own demonstration

,

National Carbon Company,
CLEVELAND, OHIO.

WE EXCEL AND UNDERSELL ALL
and are manufacturing and selling

all kinds of ^
ELECTRICAL NOVELTIES AND SUPPLIES.

THE FOLLOWINC ARE SOME OF OUR SPECIALTIES:

FLASH LIOHT.

HERE ARE OUR PRICES. REMEMBER
VOLTMETER. WE UNDERSELL ALL. HAND LANTERN.

Ammeters and Voltmeters, to 20 $2.00
Pocket Flash Lights 1.60
Electric Hand Lanterns .... 2.00
Electric Carriage Lights tt.00
Battery Fan Motors B.fcd

AGENTS WANTED. Send tor catalORUe-JUST OUT.

OHIO ELECTRIC WORKS, Cleveland, Ohio.

EDISON PRIMARY BATTERIES.
PONMEIILY KNOWN AS KOIBON-LALANDC

rOM GA» IN&INtt,

•LOT MACHINE*,

AUTOMOBILE*

HAILHOAO MIQNAL*.

CROHIrlb VEIL*,

MALL MOTONI,

ETC.

CONSTANT cunni NT

NO LOCAL ACTION

WILL NOT "i r>

L-RMIP "<*U
cell* rot*

PORTABLE

WORK.

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY,
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An INCANDESCENT LAMP represents a large Investment of capital, ingenuity and skilled workmanship, It Is sold at a price «o low as to necessitate eternal Wo buy Bnd

vigilance In cutting costs to a mlnimim. A successful lamp manufacturer can not afford to eiperlment with poor materials. This explains ill popularity of ReiineBAKER & OO. ' S k& ~ tmm "* * * I
"at

408 N. J. R. R- Ave., NEWARK, N. J. I20 LIBERTY ST., NEW YORK. iimuin/i :8crap also.

###*#####*#*&#&&&&##&&#&#&#&####&#**#**#**#***********#*************** *:

*

The General Electric Company's
ELECTRIC MOTORS

View in Deering-Harvester Works Lcago, showing shop run by General Electric Motois.

have been specially designed to give every variation of speed for Machine Tools, Machine Shops, Rolling Mill work, Foundries. Texiile Mills. Cranes.

Hoists. Blowers and all classes of service requiring subdivided pDwer and perfect operation with least attention.

GENERAL OFFICE: SCHENECTADY, N. Y.

Chicago Office, Monadnock Building. Sales Offices in all Large Cities.
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READ THE ELECTRICAL PAPER.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... 22

Akron Smoking Pipe Co —
American Battery Co -
American Circular Loom Co. 5

American District Steam Co.. 2

Amer. Electric Fuse Co 10

Amer. Electrical Heater Co..—
Amer. EI. Telephone Co 15

American Electrical Works.. .11

Amer. Refit. A Lighting Co. .10

American School of Corresp 8

Amer. Steel* Wire Company. 1

Amer. Toll Telephone Co.... 14

Anderson & Sons, W. H 19

Anderson Tool Co., Tin- 7

Audel ACo.,Tbeo 10

Baker A Company 3

Ball Engine Company 18

Barnes Company, Wallace— 1<>

Burnett Company, G. & H 22

Barrett A Co.. M. L 7

Beardsley Gravity Dam A
Construction Co S

Berthold A Jennings 10

Bcsly A Co., Charles H 22

Big Four R. R 19

Blssoll Company, The F —
Bosiiert El. Construction Co.. 1

Bowers Manufacturing Co ...—

Brunt Porcelain Works, G. F. 7

Bullock Electric Mfg. Co 18

Bnrnley Battery A Mi- Co it

Central Electric Co., 9

Central Telephone A El. Co. .—

Century Glass Co 1

Century Telephone Const. Co. 10

CbalUet, Adolphe A 21

Chicago A Alton Railroad.. ..id

CAN. W. R R 18

l-

Chicago Edison Company..
Chic. Fuse Wire A Mfg. Co.

Chic. House Wrecking Co..

Chicago Insulated Wire Co
C, M. ASt. P. R. R
Chicago Telephone Co
Chic. Telephone Supply Co.

C, H. Alt. Ry
College City Electric Co II

Colorado Lamp Co.. The 11

Columbia Telejii i" !.- Mfg.Cp 1

1

Continuous Rail Joint Com-
pany of America 19

t 'ouch A Seeley Co 10

Crocker-Wheeler Company.. -l

Cutler-Hammer Mfg. Co 11

Cutter Elec. & Mfg. Company.—

D. A W. Fuse Company
Dearborn Drug A Chem. Co.

Diamond Meter Company ..

IHckeTooI Company
Dixon Crucible Co., Joseph.

Edison Decorative A Minia-

ture Lamp Department 10

Edison Mfg. Company 2

Edwards A Company 8

Eldrcdge Electric Mfg. Co. ..10

Electrical Engineer Institute. I

Electric Appliance Company, in

Elec. Motor A Equipment Co.20

Electric Storage Battery Co..—
Electrician Pub. Company. ..21

Ericsson Telephone Company 1

Eureka Electric Company. -.15

1'iiri.s Manufacturing Co 8

Farr A Farr 17

"For Sale"Advortlsements .. 12

For Classified

Ft. Wayne Elec. Works., Inc..2l
!

Fowler, John H 19

Franklin Eng. A Elec. Co. ...17

General Electric Company... 3

General Incandescent Arc

LfghtCompany 8

General Incand. LampCo....—
Genevieve Company —
Glass Wool Mfg. Co l

Goodchlld A Welsh —
Gordon Battery Company.... 8

Gieat Western Smelting A
Refining Company 12

Gregory Electric Company... 12

Hartford Steam Boiler In-

spection A Insurance Co.. . 8

Hazard Manufacturing Co. .22

Heath Electric Company .... l

HobartElec. Mfg. Company.. 1

HotTman, G. W 12

Holcomb-LobbCo 10

Holmes Fibre-Graph. Co 7

Humphrey, Henry 11 II

Illinois Electric Specialty Co.l?

Illinois Maintenance Co. IS

Incandescent Electric Light

Manipulator Company.. . II

Indiana Rub. A Ins. W.Co.... 1

India Rubber A Gutta Percha

lusulating Company 21

Inlernat'l Corrcs. Schools ...12

Jeffrey Manufacturing Co.

Johnston, Thomas J

K. A W . Company 10

Kartavert Manufacturing Co. 22

Kellogg Switchboard A Sup-

ply Company 11, 17, 19

Keystone Elect. Inst. Co —
Klein A Son, Mathlas 19

KokomoTel. A El. M. Co 17

Leather Preserv. M. Corp —
Leclancbe Battery Company. 12

Leffel A Co., James IS

Llndaley Brothers Company.. 19

Lowell Model Co 19

Maltby Lumber Company... 19

Manhattan Gen'l Const. Co.—
Manross, F. N —
Mason Tel. Pay Station Co...—
Matthews A Bro., W.N 11

McKlnney A Co., W. S 12

McLennan A Company, K.. ..10

UcLeod, Ward a Co
McRoy Clay Works It'

Meredith Cedar Co...1. P 19

Metropolitan Tel. A El. Co..H
Mica Insulator Company —
Miscellaneous Advs 12

Missouri Electrical Mfg. Co.. i

Modern Gas Engine Co IS

Moloney Electric Company..—
Monarch Fire Appl. Co B

Monon Railroad IS

Moon Mfg. Co., The 15

Mulllns. W. H If

MunscllA Co., Eugene 10

Murray A CO Jai I ij II

National Carbon Company. 2

National Conduit A Cat
National India Rubber Co— I

Now York Ins. Wire Co 9

Northern Elec. M fg. Co 9

Ohio Electric Works 2

Okonite Company, The 1

Paragon Fan A Motor Co —
Parsell A Weed —
Perrizo A Sons 19

Phillips. Eugene F ll

Phillips Insulated Wire Co.. .11

Phoenix Glass Company I

Phosphor-Bronze S. Co IS

Plgnolet. L. M 10

Pittsburg A L. S. Iron Co 19

Porter-Morse Company 19

Queen A Company..

Relslnger, Hugo 7

Reynolds Electric Co —
R. I. Teleph. A Elec Co 16

Rockwood Mfg. Company l

Roebllng'sSonsCo., J. A 22

Sage, P. B. A Bro 12

St. Louis Elec. Supply Co... 22

Sargent A Lundy —
S:t\\v t r-Man Elec, Company..—
Schureman A Haydcn 12

Shelby Electric Company....—
Simplex Electrical Co.. The.. I

n'.cr.or Tclcp. Co..

—

Smith A Hcmenway Co 19

Smith Co.. S. Morgan 12

Spahr A Swingle ll

•trie Company .';

Sprague Electric Company ..13

Standard Construction Co. ...16

Standai oopmny . 9

Standard TcL A Elec Co I ^

Standard TJnderg. Cable Co... 1

Stanley Instrument Co IS

Sterling A Son. W. C 19

Sterling Electric Company...—
Sterling Varnish Co.. The.... I

Stilwell - Blerce A Smlth-
VaUeCompany 13

Stow M fg. Company —
Stromberg-Carlson TeJ. Wfg.

Company
Slrowger Auk Tel. E\cnangc 15

Sturtevant Company. B. P.. ..22

Telephone Co. of Amer.. The 16

Tonn. Lumber Company ii>

Torrey Cedar Company

Union Switchboard Co it

Valentine-Clark Co., T

Varley Duplex Ifagnol I

Vindex Electric Company. .. 6

Vomacka a
' —

Vulcantied Fiber Company.. 22

Wagner Electric M
Wagner. Herben A
Walsh's Scn> a Company .. 12

Warren El. Mfg. Damp
Western 1

Western EL Supply Company.—
Westing* -

Manufacturing Company.. SO

Weaton Electrical ttul

Whitehead Company. ''

w

WUlyoung. Elmer G
Wisconsin CeDtrat R. R IS

Worcester Company, C B.. .19

Index: of Aavertisement» See Pcafge Q..
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MANUFACTURED BY
ALWAYS

IN

STOCK.

Motors,
Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 1 39 Adams Street. CHICAGO.

Go.

AD STUDIO

ELECTRICAL SUPPLIES.

BIG STOCK.

MISSOURI ELECTRICAL
MANUFACTURING CO.

P. D. CABLE, F. B. LITTLE, R. W. MOOEE, W. F. LITTLE,
President. Vice-Prest. Secretary. Treasurer.

GENERAL OFFICES, 1216 WASHINGTON AVE.,

ST. LOUIS, MO.

SONDAGS—NISSE

HOW FUNNY SOME
PEOPLE ADVERTISE !

DO NOT FORGET WE ARE ALSO ACENTS FOR

NORTHERN electrical mfc. co. MOTORSand DYNAMOS.

ifm
CROCKER-WHEELER COMPANY,

Manufacturers and Electrical Engineers.

"B Years of experience together with our reliable

product impels us to call your attention to our

Generators for Furnishing Power and Motors

for Driving Tools in Machine Shops, Etc.

Main Offices and Works, AMPERE, N. J.. U. S. A.

(

:̂3HHm
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ELECTRODUCT
TRADE

-ELECTRODUCT-
MARK

The Original enameled
Steel Conduit

Used throughout the world as a raceway for

electric wires.

Especially approved by the most eminent authori-

ties for use in fire-proof buildings, warships,

merchant vessels, and wherever the best

possible protection is required for electrical

conductors.

The enameling compound is elastic; it is also

acid proof, water proof, rust proof.

"CIRCULAR LOOM"
THE IDEAL
FLEXIBLE
CONDUIT

pWCUUp

FOR .m * <*

INTERIOR
WIRING

Approved by All Boards of Fire Underwriters

in the United States. Endorsed and Used bv
Architects,Electrical Engineers and Contractors.

american circular loom
Company

CHELSEA. MASSACHUSETTS

NEW YORK—R. B. Corey, 26 Cortlandt Street

CHICAGO—Thos. G. Grier, 128 W. Jackson Boulvd.
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VINDEXTRANSFORMERS
Alway: liabl

FACTORY,

AURORA,
ILL.

VINDEX
BROWN & McLAIN, Boston, Mass.
MISSOURI ELECTRICAL MFC. CO., St. Louis, Mo.

VARNEY ELECTRICAL SUPPLY CO., Indianapolis,
MANHATTAN ELECTRICAL SUPPLY CO., Chicago.

nd.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjuster*, In*. Lamps.
Genevieve Company.
Inc. El. Lt. Manipulator Co.

Anchors (Tel. & Tel.)
Matthews & Bro., W. N.

inminelaton.
- Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Are Lampi.
Anderson Tool Co., The.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.

Gregory Electric Co.
Manhattan Gen'l Const. Co.

Western Electric Co.
Western Elec. Supply Co.

;
Westinghouse El. A Mfg. Co.

Automobiles.
Lowell Model Co.

Babbitt Metal and
Solder.
Gr. Western Sm. and Refg.Co.

Batteries and Jars.
Burnley Battery A Mfg. Co.

Central Electric Co.
Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Battery Solution.
Spahr <£ Swingle.

Bell** Bnueri, Etc.
Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Dreiiinff.
Leatfcer Preserver Mfg. Corp.

Belt In*. w , _ _,

Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blowers.
Bturterant Co., B. F.

Boilers.
Chicago House Wrecking Co.

Whitehead Company, W. W.

Boats.
Molllns. W. H.

Book.. Electrical.
\udel. Tbeo.. ACo.
Electrician puollsblng Co.

Hroihfi.
Central Electric Co.
Hobart Elec. Mfg. Co.

Holmes Flbre-Graphlte Co.

K. A W. Company.
Sage A Bro.
Western Electric Company.

Cables (See Insulated Wires.)

Cables, Bleotrie (Seelnsu-
isi«dW:r';„Copptf, Sheet
aad Bar.
American Elec. Works.
American Steel A Wire Co.

Central Electric Co.
General Electric Co.
Missouri Electrical Mfp. Co.

:,:il Conduit A CableCo.
>*ew York Ins- Wire Co.
Simplex Electrical Co.
Standard TJndergTo.
Western Elect. Supply Co.
Western Electric Company.

Carbeaa, Pelats aad
Flates.
Central Electric Co.
Chlesro Edison Co.
Electric Appliance Co.
[fallen*] l *-v,r. Co.
ReUlnger. Hugo.
Western Elect. Bapply Co

Cast la *s,
Smltb Co., S. Morgan.

Chains.

Clre-slt Breakers.
n E.ec. A Kfr. Co.

Wester- 7. settle Company.

Coal and Ashes Hand-
ling: Machinery.
Jeffrey Mfg. Co.

Colls and Mao-nets.
Varley Duplex Magnet Co.
Western Electric Company.

Coloring; for I in-. Lamps.
Barrett A Co., M. L.

Compound.
Dearborn Drug A Chem. Wka.
K. .v W. Company.
McLennan A Co.. K.

Conduit and Conduits.
American Circular Loom Co.
Central Electric Co.
Electric Appliance Co.
McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction A Repairs.
Chicago Edison Co.
Parsell & Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Northern Elec. Mfg. Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Copper Wires.
American Electrical Works.
American Steel & Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebang's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
American School of Corresp.
Electrical Engineer Inst.
Int. Correspond. Schools.

Crown -A mi Braces, Etc.
Anderson A Sons, W. H.

Cross-Arms, fins and
Braokets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cot-Outs and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westinghouse El. A. Mfg. Co.

~
ti

Franklin Eng. A Electro Co.
P esfc CampH.
HcLeod, Ward • Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg.Co.
Central Electric Co.
Chicago House WrecklngCo.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.

Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Lowell Model Co.
MUi o rrl Electrical Mfg. Co.
Northern Elec. Mfg. Co.
Ohio Electric Works.
Parsell A We*
Schareman AHayden.
ftjn%fo* Electric Co.
StorterantCo.. B. F
Wagner Electric Hfg
Warren Elec. Mfg. Co.

TiCCO.
era Elect. Rapr

Wwtlnghouse El. A Mfg.Co.

For* Alr>rae»t>©tioff •!

Electric Heating; Appl.
Amer. Electrical Heater Co.

Bleetrle Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric Signs.
Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Engineers.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent A Lundy.
Wagner, Herbert A.

Electrical Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage & Bro., F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating Mach'y.
Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engines. Gas.
Modern Gas Engine Co.
Parsell A Weed.

Engines, Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. E,
Whitehead Company, W. W.

Exh'st Steam A pparat's.
American District Steam Co.

Fan Outfits.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire BxtlDffDlsher>.
Monarch Fire Appliance Co.

FlaMiers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forres.
Sturtevant Co., B. F.

Fuses and Fuse 'Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A M Tg. Co

.

I). A W. Fuse Company.
Electric Appliance Co.
Vomacka A Ma/.anek.
Western Elect. Supply Co.
Western Electric Company.

Gears.
Besly A Co., Chas. H.

General Bleo. Supplies.
BlHsell Company, The F.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Worka.
St. Louis Elec. Supply Co.

I ompany.
Western Electric Co.
Western Elect, Supply Co.

«.Iumm Wool.
Glass Wool Mfg. Co.

Glebes and Electrical
Glassware.
Century Glais Co.
Murray A Co.. Jamci J.

Phoenix Glass Co.

Western Elect. Supply Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hanger Boards.
K. A. W. Company.

BeatlnR and Ventilat-
ing? Apparatus.
Sturtevant Co., B. F.

Holders, lac. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection & Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, 3. F.
Central Electric Co.
Chicago Edispn Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
('ables-Magnet Wires.
American Elec. Fuse Co.
American Electrical Works,
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Jnnctton Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

I :t< ijin-i'N.

Barrett A Co., M, L.

Lamps, Ineaadesceat.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchild A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co,

Lamps, Inc., Adjusters.
Genevieve Company.
Inc. El. Lt. Manipulator Co.

Webster, Geo,

ijumpH. Incandescent —
Keplacers A, Cleaners.
Inc. El. Lt. Manipulator Co.

Llfhtnlnr Arresters.
American Elec. Fuse Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., inc.
General Electric Co.
Westinghouse El. A Mfg. Co.

Linemen's Climbers.
Anderson A 8on<i, W. H.
Klein A Hon, Mathtas.
Smith A Hemenway Co.

- See Dynamos and

Maspnet Wires.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. WkP., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining: Apparatus, Elec.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Northern Elec. Mfg Co.
Westinghouse El. A Mfg.Co.

Motors
Motors.

Kippers and Plyers.
Klein A Son, Mathias.
Smith A Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm. Co.,Ltd.

Plptlnum Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Ties.
Berthold A Jennings.
Fowler, John H.
Holcomb-Lobb Co.
Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Polish (Metal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bterce Smith-Vaile.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Bierce Smith-Valle.
Williams A Co.,M. F.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.and ReflningCo.

Reflectors.
Amer. Refit. A Lighting Co.
Fartes Manufacturing Co.
McLcod, Ward A i. o.

It ©-Winding:—Repair*.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. A.
Westinehouse El. A Mfg. Co.

Second-Hand Mach'y.
Chicago nouse Wrecking Co.
Gregory Electric Co.
Illinois Maintenance Co.
Matthews A Kro,. W. N.
McKlnney a. Co.. W. S.

Schureman A Hayden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Amor. Reflt. a MghtimtCo.
Paries Manufacturing Co.

NoMi'i-iii:: I'a^tc.
Burnley Battery A Mfg. Co.

Soldering Slicks.
It. A W. I 'ompnriy.

Speaklna* Tnhvs.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Xrxttex. o* AUvertleiemesats <Se>© JPemfi:® 5Je

Speed Indicators.
Besly A Co., Chaa.H.
Queen A Co.
Weston Electrical Inst. Co.

Spring*'.
American Steel A Wire Co.
Barnes Co., The Wallace
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storagre Batteries.
Imerican Battery Co.
Electric Storage Battery Cc

Tapes, Insulating-.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch-
boards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
Blssell Company. The F.
Bunnell Telegr. A Elec. Co.
Central Electric Co.
CentraJ Tele. A Elec. Co.
Century Telephone Const. Co
Chicago Telephone Sup. Co.
Columbia Telephone Mfg.Co
Couch A Seeley Co.
Ericsson Telephone Co.
Eureka Electric Company.
Farr A Farr.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg.Co.
Mason Telep. Pay Station Co.
Metropolitan Tel. A Elec. Co
Missouri Electrical Mfg. Co
Moon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co.
Standard Tel. A El. Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Strowger Aut.Tel. Exchange.
Telephone Co. of Amer. The.
Union Switchboard Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Dlcke Tool Company.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Transformers.
Central Electric Company.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company.
Vlndex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Tracks, Blectrlo Car.
General Electric Co.
Westinghouse El. A Mfg. Co

TnrblneWater Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stllwoil-Blorce Smlth-Vaile.

Varnishes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Fibre Co.

Wire, Bare.
American Steel A Wire Co.
Besly A Co., Chas H.
Central Electric Co.
Electric Appliance Co.
Okonite Co., The
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground C. Co
Western Electric Co.
Western Electrical Sup. Co.

1-Ray Ontlta.
Queen A Co.
Willyoung, Elmer Q.
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The "Electra"

Carbons are the

recognized

standard

all the

world over.

IN

t^ Cr^, FOR ENCLOSED LONG-BURNING ARC L^WPS. ^vtc-Ti

otm**»i

UNEQUALLED IN QUALIT

AND EFFICIEtK^
. -Jf STEADY

^W(P IftRlLLIANT LICHT.

HUGO REISINGER "Broadway NEW YORK.

IMS

There are no

Carbons better

than the

"Electra" and

none

"just as good."

I AMP lacquersHM II |B I INCLUDINC OPAL AND CRYSTAL FROSTINC.

M. L. BftRRETT & CO., CHICAGO,

DEAD BLACK LACQUER Bauer Barff .

TRANSPARENT LACQUERS
For Brass, Copper, etc.

LACQUERS for Every Known Purpose.

WRITE US. WE ARE MANUFACTURERS.
SAMPLES FREE. SPECIFY FOR WHAT USE.

IFIBRE-GRAPHITEi

COMMUTAT'

There's No Friction
with the Fibre-Graphite Commutator Brush.

Being go percent, p-.ire graphitc.it insureilow
resistance, no sparking under a varying load, and
longer wear. TLcre is no greasing required.

The Fibre-Grapbite is therefore tbe most eco-

nomic brush on the market. Send for price list.

HOLMES FIBRE-GRAPHITE MFG. CO.
5155 Wakefield St., Cermantown, PHILADELPHIA.

A FEW OF BRUNT'S
High-Grade Porcelain Cleats.

INSIST ON HAVINC BRUNT'S" CLEATS. TUBES
AND INSULATORS. YOU REQUIRE THEM

IN DOING FIRST-CLASS WORK.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

Comnlete Lamp.

LIGHT UP YOUR DARK CORNERS
BT CSIN'i THE

L.-H. ENCLOSED

Arc Lamp
Notice How Meat and Compact It is.

These Lamps are the Simplest and Most Eftlatent
on the Market.

WRITE FOR CIRCCLAR MATTER.

THE ANDERSON TOOL CO., ahoersom. imp.
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MORE THAN I EXPECTED
SaidI the late Philip D. Armour .- "We can't help the past, but

zee can look out for thefuture."

HpHE American School of Correspondence offers a wonderful oppor-
* tunity to an ambitious man for overcoming the defects of early

education and paving the way to a prosperous future. It offers

courses by correspondence____^_ iN ^__^_^
Mechanical Locomotive

Electrical Marine
Stationary Textile

ENGINEERING
Heating, Ventilation and

Plvimbing;
Mechanical Drawing,

Including Isometric, Perspective and
Descriptive Geometry.

The instructors are graduates of the foremost technical schools
and are selected for their experience and fitness. The advance sub-
jects are in charge of teachers in the great technical schools for which
Boston is famous.

Ambitious men who cannot attend a regular technical school
from lack of time or money, or because they feel too old, can in this

way obtain an opportunity to take up studies which they have long felt

would be of advantage to them in their daily work, under the direction
of thoroughly competent instructors. The student may suit his studies

to his convenience, dropping them and taking them up again as often
as he finds necessary. Tuition may be paid in small monthly
installments.

The School refers by permission to college and technical school
graduates, and many officers of large manufacturing institutions, who
are among its most enthusiastic students.

Thomas B. Carson, Secy, and Treas.

Bettendorf Metal Wheel Co., Daven-
port, la. (student), says:

"I know personally that your institu-

tion is one of the best and would be a

great help to any young man desiring an
education."

George H. Blllnwood, Chemist, Wash-
burn Wire Co., Phillipsdale, R. I.,

Graduate Worcester Polytechnic In-
stitute, says

:

"I have found the American School of
Correspondence thoroughly reliable in

all busin«S3 dealings. The text-books I

have studied are scientific, accurate and
concise. I feel that the system is en-
tirely practical, and have recommended
the School to several of my friends."

The advantages offered by a school located in a great educa-
tionaland manufacturingcenter like Boston are self-evident to every
intelligent man.

Special Premium Offer
/•or the purpose of securing a large number of ?iezu students

in the early zvinter months, zve zvill for a limited lime give with
eachfull engineering course our nezu

Reference Library of Engineering Practice.

This handsome set of books is bound in half morocco, and consists
of over 2,500 pages from our most valuable lesson papers in the

'.riot/, Mechanical and Steam Engineering courses, forming a
unique and extremely valuable technical library.

Full description, and Hand-book describing courses, methods
and terms may be had on application.

American School of Correspondence
(Chartered by Ike Common-wealth of Massachusetts)

Boston, MblSS., U.S.A.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY GRAVITY DAM.
For five cents in stamps, we will mail to any address our book entitled, The Gravity Dam.

107 MAIN ST. WriteM. W. STARK, Sec'y and Treas., for particulars. ELKHART, IND.

Faries Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOGUE NO. 9 just
issued will be mailed up-
on application.

ARE KAMI 1,1AH TO
ALL, KI,E(TKI(AL
PEOPLE.

FARIES MFG. CO., Decatur, Illinois.

BLOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

Monarch Fire Appliance Company, " ft'JJ
1?^,?,!4-

SEND FOR OUR NEW CHICAGO RHEOSTAT BUEXETIBf,
JUST OUT,

Wttb complete line of Motor Starting and Speed Regulating Rheostats.
Highest Quality. Lowest Prices.

GENERAL INCANDESCENT ARC LICHT CO.
Factory and General Offices : 672-578 FIRST AVENUE, NEW YORK.

TRADE Q_ j)
MARK.

G. I. INCANDESCENT LAMPS.

THOROUGH INSPECTIONS
AND

Insurance against Loss or Damage to

Property and Loss of Lite and

Injury to Persons caused by

STEAM BOILER EXPLOSIONS.

J. M. ALLEN, Preildent,

WM. B. FRANKLIN, Vice-President,

F. B. ALLEN, Second Vlc.-President,

J. B. PIERCE, Secretary,

L. B. BRAINERD, Treasurer,

L. F.MIDDLEBROOK. ABSt. Secretary.

JEbWARDS AH;>Co

Lock Gravity

Drop

Annunciator.

Extra heavy, well finished

caseof ornamental design.

The drops being fastened to

I the back-board, the case may

I
be removed without disconnect-

ing wires.

^Ie*y°«?k Hy

THE GORDON PRIMARY CELL.

The most improved, efficient,

long lived and economic primary

cell of the new century.

Extensively used for telephone,

telegraph, Are and police alarm

service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Gordon Battery Co.,
13 and 15 Lalght Street, New York.
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COLUMBIA LAMPS
If not at present using the Columbia, place a trial order for a

barrel or larger quantity subject to our guarantees of uniformity,

efficiency and candle power maintenance.

Critfrat ClrrirtrCIinttjrauij,
SALES AOENTS,

264-266-268-270 FIFTH AVE., CHICAGO.

SAVE
YOUR
EYES!

BY USING A

KINSMAN DOUBLE CYLINDER
DESK LAMP.

Designed for Extra Large Desks or where a large amount of
light is required.

MANUFACTURED BY

lYlcLEOO, WARD & CO.,
NO. 26 THAMES ST.. NEW YORK.

SEND FOR FULL CATALOGUE.

CIRCUIT
BREAKERS

THE ELDEN direct

AND ALTERNATING CURRENT.

COMPACT and
SUBSTANTIAL.

PERFECT PROTECTION.
Oil and Air Break.

THE STANDARD ELECTRIC

COMPANY,

CINCINNATI, OHIO.

Crlmshaw. Raven White Core. Raven Black Cora.

ALL OUR WIRES pass Inspection and carry the above TRADE-MARKS °n our tags. We also manufacture Crlmshaw and Competition Tapes and Splicing Compound*.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlandt St., New York. branches:] lwgsss22L«.
BOSTON:
7 Otis St.

SAN FRANCISCO.
33 S«cond St.

• l\J^#*4-1-l/^***-l ^ ^ SUCH COmPaCt aild

k ^|J| ^J[ Id symmetrical design that

_____-_—_________
:^ they are easily operatedMin any situation for any

g~^ 4r g"*± ft* ^^ kind of work. They can

\_J ^, \J J[ ^5 be belted, geared or direct-

=^=^=^=^^^^^= connected to the driven

machine. Our Engineering
Corps has made an exhaustive study of the various wood and
metal working machines in use by manufacturers for the pur-

pose of determining the best methods of electric drive, and we
have the results of years of patient investigation carefully com-
piled for the benefit of our customers. We have made some
of the largest installations for complete electric drive in

America and challenge a comparison of economical results.

We build all sizes of Generators and Motors for either Alternating or Direct Current. Ask for Bulletin No. 3.40.

NORTHERN ELECTRICAL MFG. CO., madison, wis.

Northern Spherical Motor. Inclosed Type.
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NOTICE J

Any advertising matter sent out

over our name on Gutmann In-

tegrating Wattmeters, Packard
Incandescent Lamps, Adaras-
Bagnall Arc Lamps and Packard
Transformers, is based upon the

guarantee given by the various

manufacturers of these goods.

ELECTRIC APPLIANCE COMPANY,
CHICAGO.

AMERICAN ELECTRIC FUSE GO.
NEW YORK. CHICACO.

Lowest prices on telephone fuses, lightning arresters, wire connectors, paper
insulators, fuse wire and links, magnet wire and telephone wood work.

Get a sample and price on our single and double cell battery boxes and
wall boards.

SOFT
GREEN MICA

A VERY SOFT niCA FOR COnnUTATOR INSULATION.

We are the original and largest importers of this quality and have direct

connection for our supply. If you have not used this quality let us send

you a sample order. Prices lowest in the market. ALL OTHER QUALITIES.

EUGEXE ME1VSEL,L, & COMPANY,
CHICACO & NEW YORK.

ENGINEERING.1

HERBERT A. WACNER.
Consulting Engineer.

RAILWAY LIGHTING AND POWER PLANTS,

VOLT=AMMETERS,
POCKET SIZE.

j^:-c-'5| For Testing Batteries and Battery
je^SJS™ Circuits, Locating Faults, Grounds,
JF? I etc.S^ RELIABLE. ACCURATE.

.4mm£? Send for Circular.

SiTT L.M.PICNOLET.
78-80 Cortlandt St., NE\V* YORK, N. Y-

Save Your Commutators by using

THE K. & W. DYNAMO BRUSH AND
COMMUTATOR COMPOUND.

The Cheapest and Best on the Market.

THE K. & w. COMPANY. Pittslield, Mass.

Manufacturers of Dynamos, Brushes, Commu-
tator Compound, Soldering Sticks and Arc Light
Hanger Boards. Samples of Compound FREE.
Agents wanted.

Eldredge Battery Voltmeter,

The only low-price pocket instru-
ment indicating in volts, Connect-
ing posts have non-removable nuts.
Light weight and neat in appear-
ance. For sale by Jobbers.

Eldredge Electric Mfg. Co.,
Springfield. Mass.. C. S. A.

SPARKING
a fire. All this may be avoided

E3E

Reduces the working capacity of a
motor or dynamo, wears 'out the com-
mutator, wastes power andmay cause

If you use ..*..,.
The only article tha t will PREVENT
SPARKING. Will keep the Commu-
tator in good condition and PRE-
VENT CUTTING.

Absolutely Will Not Gam The Brushes.

BO Cents per Stick. $5.00 per Do;

SEND FOR FREE SAMPLE STICK.
For sale by all supply houses, or

K. McLENNAN & CO. Sole Maauiacturers, 909, 100 Washington St., Chicago.

It will put that high gloss on the
Commutator you have so long sought
after.

SPRINGS
ALL SMALL SPRINCS USED BY ELECTRICAL

TRADE.

THE WALLACE BARNES CO.,

Established 1857. BRISTOL, CONN.

COMPLETE ASSORTMENT HIGH GRADE SPRING STEEL ALWAYS ON

HAND. SUBMIT SAMPLES FOR PRICES.

ASK FOR CATALOG F.

djtuymJ—

McRovClav Works,
Brazil, Ind.

302 Broadway, New York.

1030 Moiisdrtock Blk.. Chicago.

THE NATIONAL OONDUIT * CABLE CO.
Manufacturers

of

FOR TELEPHONE, TELEGRAPH,
ELECTRIC LIGHT AND POWER.BARE COPPER WIRE AND GABLE, PAPER INSULATED CABLES,

Executive Offices, Times Building, NEW YORK, N. Y.CEMENT LINED PIPE FOR CONDUITS.

X=RAY TUBES
QE Type

are used by

the Army and Navy of the U. S.

the Army and Navy of Japan,
the British Army in South Africa

and by Colleges, Universities and Hospitals in the

U. S.

They are the Standard.

Miniature Incandescent l.amfs
and Sockets,

It'Tjuar Bulbs for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

fieneral Electric Company, Harrison, N. J.

SILVER-PLATED

MIRROR REFLECTORS.
A flat Rtflector, for use with

•=%&& any system of incandescent elec-

tric light, where it is desired to

pread the light considerably.

Its silver-plated mirror plate

lining makes it most effective and

pleasing, and always as good as

new.

Convex, reflecting slightly be-

*&fl low the horizontal in all direc-

tions. Used in stores, etc., for

general illumination.

GET OUR PRICES.

American Reflector & Lighting Co.,
27 1-273 FRANKLIN STREET, CHICACO.
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fflANK H. PHILLPtt, PAMIOCNT.
C. H. WA<'.r n it 11

. 1 m ,.

CUOCNC r. PHILLIP!,
fjirimu Mi'i.'.nv

C.P.OWLAND PHILLIPS, VtCC-Pni*
O. R. «CMIH0TON, JR., fctc

AMERICAN ELECTRICAL WORKS,
rit<»VII>l',\«'K. b. 1.

'

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Stoke, W. J. Watson, 26 Cortlnndt St.
Cuicauo Stoke, F. E. Donohoc, 82 Lako St.

Montreal Urancii, Eugene F. l'bllllps' Electrical Works.

MAIN OFFICES AND FACTORIES. PHILLIPSDALE, R. I.

Six Yaara with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, • NEW YORK CITY.

Patent Causes. Patent Soliciting,

GOOD LAMPS
That's what we call
them. Our customers
call them the BEST.

The Colorado Lamp Co.,

DENVER.

PATENTED

Burnley
Soldering
Paste.

Universally acknowledged
the bent, All others imi-
tations.

250.000 H LB. BOXES

BURNLEY BATTERY
MAN'F'G CO.,

PAINESVILLE. OHIO.

Burnley Dry Batteries are
Superior.

Henry H. Humphrey,
Consulting
Electrical Engineer.

Central Lighting Stations,

Electric Power Transmission.

Suite 1305, Chemical Eldg., St. Louis.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE. WIS.

The Largest and Oldest Manufacturers of Rh.M-
atats Id the World,

The Incandescent Lamp Replacer and
Cleaner replaces and cleans any c. p. lamp
at any height or angle.

Incandescent Electric Light Manipulator Co.,

I 16 Bedford St., Boston, Mass.

Eureka Depolarizing

Solution for battery cells.

WRITE CS ABOUT IT.

8PAHR & SWINGLE,
MILLERSBURC, OHIO.

JAMES J. MURRAY & CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

We manufacture Arc and Incandescent

Globes and Shades of all Shapes in Opal
Clear. Roughed and Colored. Large
Capacity. Prompt Shipment.

MBAUGH
UY AIMCMOR
OUY TO
:i_EPHONE,

ITAY GUYED
TELEGRAPH A. INI I

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.

\A/\ IM. MATTHEWS & BRO-.
SOLE DISTRIBUTORS,

G03 OARLETON BLDO. ST. l_OUIS.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

FINE MAGNET
ANNUNCIATOR

JUMPER NA/IR ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products In stock.

IMPROVED

WARREN 2,000 LIGHTS

ALTERNATOR
5ANDU5KY

OHIO

NATIONAL CODE STANDARD

"0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

AUTOMATIC

CLOCK

SWITCHES.
\\Y make them to turn o-

turn ofl

lights after I

Prlces&ani< off."

16 amp.. 26 Lights. Standard. 220

V. 0. P.. S4 50: T. P . S6 50

25 amp.. 60 Lights. Standard. 220

V., 0. P., S5 00: T. «

50 Imp.. 100 Lights. Standard. 220

V.. D. P.. S6 00: T. P.. $8 00.

75 Imp.. 150 lights. Standard. 220

V .0. P . jS 00: T. P.. SI- ^>.

Pcrtec.ll> Rcliab'e

Sent on 10 Da)s' Trial.

COLLEGE CITY ELECTRIC CO..
CALESBURC, ILL.



12 WfiStEfttt fcl£CfftlClAtt November i, tgdt

WANTED.
First-class, experienced mechanical or

electrical draftsmen wanted at once; those

with shop experience preferred. Apply by
letter stating experience in detail, salary

expected, and giving references, to CHIEF
DRAFTSMAN, P. O. Box 911, Pittsburg,

Pa.

WANTED
technical graduate to assist In direct current
dynamo and motor design. Good opportunity
for a voung engineer to make start. Address,
witti full particulars as to past experience, if

any, and salary expected, "West", care of
"Western Electrician, 510 Marquette Building,
Chicago.

WANTED.
One of the largest electrical supply houses In

the West wishes an Al salesman for the state
of Ohio. Address, giving experience, etc.,

"SUPPLY HOUSE," care Western Electrician,
510 Marquette Bldg., Chicago.

POSITION WANTED.
Experienced mechanical and electrical drafts-

man wants position. Address -K. E. A., BOX
2," care Western Electrician, 510 Marquette
Bldg., Chicago,

WANTED POSITION.
Manager or superintendent of telephone ex-

change or toll lines. Twenty years* experience;
understand both inside and outside construc-
tion. Best references Now employed as man-
ager of exchange but wish to make change for
good reasons. .Address "H. T." care Western
Electrician, 510 Marquette Bldg., Chicago, 111.

POSITION WANTED.
A thorough competent telephone man, for-

merly installer of exchanges, now manager of
an independent plant in a town of 25.000, so-
licits correspondence for similar situation with
reliable company, Jan 1st next. Address "A.
B", care of Western Electrician, 510 Marquette
Building, Chicago.

FOR SALE.
One 500 H. P. Heine Safety

Boiler, for 150 lbs. pressure, built

I..I.

DAVENPORT, IOWA

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

bay or sell.

SCHUREMAN & HAYDEN.
140 S. Clinton St,, Chlcajo,

(a
regory:
ELECTRIC co.

54-62 5XDN10N 5T CHICAGO

FOR SAL.E.
:t. G<:n<ml Electric alternator.

One 73-lc. w. " •• "

Twol20-k.w. " " ••

....

Two 60-lf. w. " "

k. w. ' "60 crcle.
75-k.w. » 60

On«200-fc. w. Wood " 138
Bdoctlon motor.

Serxl toro -.Monthly B.rz«inShc».--»ith net
(a. All

apparatus folly guaraDteed.

FOR SALB-JOB LOT OP
HARD RUBBER AND FIBRE

IN SHEETS AND BLOCKS.
Old Electrical Material Purchased.

WALSH'S SONS 4 CO.. . Newark, N. J.

GASOLINE ENGINE FOR SALE.
8 horse-power Charter complete with gasoline

tank, cooling tank and muffler.

W.S.McKinney&Co..1643Marquette Bldg., Chicago.

FOR SALE.
Controlling Interest in an

Electric Light Plant in
State of Texas.

It is desired that purchaser is thoroughly
familiar with business in order to be suc-
cessful. Capital required, $5, 000 cash,
balance payable in yearly installments.
Plant pays well; party selling cannot man-
age it any longer. Address Box 958, San
Antonio, Texas

FOR SALE.
WE CAN SHIP ANY OF THf FOLLOWING

AT ONCE.
ENGINES.

Compound High-Speed.
1 300 H. P. 15x23x15 Armingtoo-Sims.
1 300 H. P. 14x25x16 New York Safety tan-

dem.
1 250 H. P. Williams Vertical type 2P.
2 160 H. P. 13x19x15 Mcintosh & Seymour

tandem.

High-Speed Automatic.
1 150 H. P. 16x15 Phoenix.
1 100 H. P. 14x16 New York Safety.
1 100 H. P. 13x12 Phoenix.

COKLISS ENGINES.
1 700 H. P. 23x60 Allis Corliss.
1 325 H. P. 20x48 Harris Corliss.
1 225 H. P. 1SX42 E. P. Allis Corliss.
1 125 H. P. 14x36 Vilter Corliss.

DYNAMOS, MOTORS, BOILERS, ETC.

Write for Price List No. 38.

Illinois Maintenance Company,
E. H. CHENEY, Manager,

204 Dearborn street, OHICAOO.

WATER POWER.
About 300 horse power of excess water power

can be rented for a term of years. Wheels and
power transmission installed ready for belting in
building 50x100 feet and two acres of land with
railroad siding. In a town of over 16.000 inhabi-
tants. Address "E. P.," care of Western Elec-
trician, 510 Marquette Building, Chicago.

TREASURY DEPARTMENT, Office of the
Supervising Architect, Washington, 1). C, Oc-
tober 2otd, 1901. — Sealed proposals will
be received at this office until 2 o'clock P. M.
on the 20tb day of November, 1901, and
then opened for the installation of a conduit
and wiring system for the U. S. Post Office
Building at Kansas City, Kansas. In accord-
ance with the drawings and specification,
copies of which may be obtained at this office,
or at the office of the superintendent of con-
struction at Kansas City, Kansas, at the discre-
tion of the Supervising Architect. JAMES
KNOX TAYLOR, Supervising Architect.

r
Our atudentfl succeed because they uu
1. C. 8. textbooks. 1

Steam Engineering
A course in Steam ErjjrlneerlnE enabling Btu-
dentfl to pass examinations and secure letter
IKjftitlona, includes operation of dynamos and
motors. This is what a student says:

SALARY DOUBLED
After having been a student in the Inter-

nal! '.rial ('orreapondeneeSelioolB for some time,
I believe It my duty to write a few words set>

tine forth some of the
benefits I hare derived
from my Course. When

the Station-
El Course, I

. . jyed a* fireman
ina small electric street-
railway power station.
fiinee enrol UfiK, I liave se-
cured a JlrBt-eutsB unlim-
ited en«lneerB' license,
have been advanced to
the poBlllon (ft <-)i\'-t en-
gineer in eharite of ft BJXiO
II. I'. electric railway
power station, and have
had my salary more Hum
doubled.

>'. M. Kimball,
Isotton Terminal Co. Poterr Hotue%

lioilon. Mutt.
Wefeji'hhy mail. Mechanical,8team, Electri-

cal. *'ItI1 and Minincf EnifineTiriK : Shop and
Foundry Practice; .\lp.-hanic»I liruwlnj/; Ar.|,|-

f'lumt/linc: Bfaect Melal Work; 'I -lr-
pnorrr; Telegraphy; CnemfJtry; omarm-Niai
i»'*ijf/i ; Lettering: ItOOK'kecplflg ;Htenotaapliy

;

./; KnffUsn Branches: LocoinoUToKan-
Electrotherapeutics; German; 8panlan;

/- rench. VVben writing state subject In which

taudht by mail.

CORLISS ENGINES.
34x60 George H. Corliss.
28x60 Lime & Bodley Corliss.
26x48 Fishklll Corliss.
26x48 Allis Corliss.
26x48 St. Louis Corliss.
24x42 St. Louis Corliss.
22x48 Bates Corliss.
22x42 Hamilton Corliss.
20x48 Fraser & Chalmer's Corliss.
20x48 Harris Corliss.
20x48 Wheelock Corliss.
18x42 St. Louis Corliss.
18x42 Brown "Corliss.
18x42 Geo. H. Corliss.
18x36 Sioux Cltj Corliss.
16x42 Harris Corliss.
14x42 Allis Corliss.
14x36 Vilter Corliss.
14x24 Cooper Corliss.

CORLISS ENGINES Continued.

12x36 Harris Corliss.
12x30 Hamilton Corliss.

AUTOMATIC ENGINES.
13 and 2Cr%zl5 Armlngton & Sims Cross

Compound.
15x14 Ideal.
8x 9 Armlngton & Sims.

BOILERS.

Four 250 H. P. Babeock & Wilcox. 125
lbs.

One 500 H. P. Heine. 150 lbs.
One 72x18 Tubular, 100 lbs.
Eleven 60x16 Tubulars, 100 lbs.

W. W.Whitehead Company,
DAVENPORT, IOWA.

Effi^^m
U.S. METAL POLISH a^tsSSr
POLISHES ALL METALS. I...c.„ Ir.I.... Cicaoo.S.*.Funciic Z95. E. WasH.HCTim St. INDIAHAPOLIS.lND.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Works

dives a higher percentage ol useful effect than any other water-wtaeel
heretofore made. All sizes, right and left band, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those content
plating the improvement of powers, will find It to their interest to confei
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE RBQUIRET1ENTS
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

The Electrician Publishing

Co., Suite 510 Marquette

Building, Chicago. Headquar-

ters for all latest Electrical

Books. Write for Catalogue.

vou
should know more about

our direct reading

OHMMETER

BH
The Standard Open Circuit Batteries

of the World.

8 END F )R CIRCULAR AND PRICKS.

THE LECtANCHE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

Write us.

F. B. SAGE & BRO. v

123 Liberty St., N. Y.

| ARE YOU LOOKING FOR TROUBLE?
• IF SO. GET A COPY OP

| TELEPHONE TROUBLES
AND IJOW TO FIND THEM

—IN—
BOTH MAGNETO AND COMMON BATTERY

SYSTEMS.

8th Edition Just Out. Price, 25c.

Electrician Publishing Co.,

SIO Hnrqiiette Bulldiac
CHICAGO.

Uf F" B U Y :

Hep*
GREAT WESTERN SMELTING AND REFINING CO., Chicago
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The Smith-Vaile Electric Driven Triplex Pumps.

Are easy to start, easy to run,

and are the acme of perfection.

We build Steam and Power Pumping Machinery

for all purposes, including

WATER WORKS
PUMPS,

Jel and Surface CONDENSERS,
AIR COMPRESSORS,

Cottonseed and Linseed Oil Ma-
chinery, Filter Presses and

Victor Turbines.

Ih' INTERESTED, ADDRESS

The Stilwell-Bjerce & Smith-Vaile Co.,
257 Lehman St., DAYTON, OHIO, U. S. A.

ATon, or Two, of Coal,

or less, per day, is often the line which
divides the field of profit from the abyss
of loss. Instead of wasting your ex-

haust steam by carrying it out in theair,

save the beat units in it by using it in a

Stilwell Feed Water Heater.

For every ten degrees added to the tem-
perature of the water before it enters a

boiler, about one per cent, of the total

fuel otherwise required will be saved,
and then, in addition, these heaters
really purify the water. They are •

easily cleaned, reliable in operation,

and built of the very best materials.

IF INTERESTED, ADDRESS

The Stllwell-BierceS, Smith-Vaile Co.,

257 Lehman St., Dayton, Ohio. U. S. A.

THE PRACTICAL VALUE AMD UTILITY OF THE

Lundell Motors
ARE DUE TO SUPERIOR DESIGN AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WHERE MOTIVE POWER IS. REQUIRED AND WILL OPERATE ECONOMICALLY AND
SATISFACTORILY. HIOH EFFICIENCY, OREAT DURABILITY, NON SPARKING AND COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03206, FREE.

SPRAGUE ELECTRIC COMPANY,
MANUFACTURERS.

Ceneral Offices:
527-531 WEST 34th STREET,

NEW YORK.

Branch Offices:
CHICAGO.

Fisher Building.

BOSTON.
275 Devonshire Street.

ST. LOUIS.
Security Building.

BALTIMORE.
Maryland Trust Building.

i l-.i~\

BARGAIN
TALKS

We are selling Talks for

Five Cents a day and up,

worth dollars in money

and hours in time.

TELEPHONE 5 Cents a day and

up.

CHICAGO TELEPHONE CO., „&*;£&> s,

DERIVATION OF

Practical Electrical Units.

LIEUT. F. B. BADT and PROF. H. S. CARHART

PRICE, POSTAGE PREPAID, 75c.

This is a very handsome book of GO

pages, printed on fine heavy paper, with

neat cloth binding. It contains Por
traits and Biographies of Ohm, Watt
Faraday, Joule, Gauss, 'Weber, Sir Wil
liam Siemens, Dr. "Werner von Siemens,

Volta, Ampere, Daniell, von Jacobi

together with a carefully prepared table

of the Practical Electrical Units, with

their relative values.

In no other Single Volume can th'->

Rare Collection of Portraits be Found.

Electrician PnlsMni Company,

f rtAIUKL Ul- Nt«V

NNtlTCHBOARP INSTRIWNTS.

THEY ARE NOT ONLY ACCURATE
BUT RELIABLE AND D URABLE.

THEtUGSERC^
SINGLE PH4SEt10T0R

IS 5ELF STARTING AND CAN
BE OPERATEO FROM SINGLE /

ORPLOYPHASECIRCUrrSi l\

CANBESTARTEC FRCI /<
A DISTAN CE. {J

510 Marquette Building, CHICAGO.

SALES ORGANIZATION

ELECTRIC MFGQ ELECTRIC HFGP.
C| NCINNATI> •ST.10UIS.M°-

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice. Price $1.00.

ELECTRICIAN PUBLISHING CO.,
SIO Marquette. Building. Ct-tloAGro

NEW MODEL "G"
Small and light weight. Accuracy guaranteed for three years.

TSV
MAH.11-90V
,AI)G.24-97 I

SEP.28-97]
J UU. S -98

}
OCT. 2-00

SEND FOR DESCRIPTION AND INVESTIGATE MERITS.

STANLEY INSTRUMENT COMPANY,
General Sales Office: 144 Broadway. New York. N.Y. Pacific Coast Agency : 31 New Montgomery SI.. San Francisco. Cal.
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Telephones and Switchboards of Improved Type,
"CENTRAL ENERCY," LAMP SICNAL, MULTIPLE AND EXPRESS SWITCHBOARDS

FOR ANY SIZE EXCHANCE.
MACNETO CALL OR CENTRAL ENERCY TELEPHONES.

Transmitters for Local Exchange

and Long Distance

Service.

Specially Adapted

for Central Energy Work.

Absolutely Non-packing and

Indestructible.

THIS WE GUARANTEE.

Columbia Receivers

are of the

Bi-polar Type and are

Guaranteed to

Maintain their Initial High

Efficiency.

Furnished with Concealed Cord,

or

Exposed Connection,

COLUMBIA DESK SET.

Requires no wiring to the coil or extension bell, the generator induction and ringer coils, being combined in one unit,
reducing liability of open circuits from multiplicity of binding posts and connections.

Columbia Switchboards have no SPRING JACKS mounted therein, same being transferred to the
ends of the Switching Cords, where they are READILY ACCESSIBLE for INSPECTION and

REPAIRS, and the NUMBER of SPRINC JACKS USED is BUT 80 PER CENT.
of the NUMBER employed in OTHER makes of SWITCHBOARDS.

Columbia Telephone Manufacturing Co.,
200 South Clinton Street, CHICAGO, ILL., U. S. A.

IDEAL SELECTIVE

LOCK-OUT PARTY LINE

SYSTEM
FOR EXCHANGE SERVICE

AND THE

Ideal Automatic

Exchange System

FOR

FARMERS' LINES AND
SMALL TOWNS.

AN INDEPENDENT SERVICE

t-\ Party Line Rates,

WRITE US AND WE WILL TELL

YOU ALL ABOUT IT.

W *- hav*- recently pun-hBHi-il th«r patf*ntH of" thp OBAKK
TKi.KruoVK co., covering tin; ihiikk nklkctok
nml BATTKRV CI'T-OIT nDd have mad(- Imprnvrnx-iitH
on the vvftti-m. on whirh i»at«-nlM arc now pending.

WRITE US NOW FOR CIRCULARS.

THE II. S, ELECTRIC MANFG. CO.,

BUTLER, PA.

SIMPLEX TOLL COLLECTOR.
OPERATOR CAN RETURN COIN.

SAFE. SIMPLE. DURABLE.

How about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SIGNALING 'PHONE?

DROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone ^Electric Co.,
76 Fifth Avenue, CHICAGO.

MEASURED
SERVICE.

CHEAP PAY STATIONS ARE

LIKE CHEAP CLOTHES.

TTJ

Our Machines cannot be operated with

Pennies or Washers on a string.

Have you investigated Measured Service?

All kinds of Pay Stations.

THE AMERICAN TOLL TELEPHONE CO.,

50 Sheriff St., CLEVELAND, 0.
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VALUABLE BOOK
a
TELEPHONE TIPS

99

:im

This hook is full 01 valuablo. practical Infonimtlon about brkljflnj; telephone work and rural
party lines, n Is Just the book for a promoter of rural linns, it is wrluon in plain every-day
language and Is devoid of all NtiperfluOUS technicalities.

Wo will send It freo If you send us your address. This book Is in a sense an ad. for us. that's
why wo send It Tree, hut that does not lessen Its value to you. The book la I bree- fourths Infor-
mation and unc -fourth full-pape half-tone Illustrations and descriptions of Chicago Bridging
Telephones.

CHICAGO TELEPHONE SUPPLY CO.,
137 Honth Clinton street, CHICAGO, I . H. A.

IKPIHHOtNT

lEUPHOW

EJ53

SWITCHBOARDS and

TELEPHONES
That free you from all troubles.

CENTRAL ENERGY SYSTEMS.

Send for Catalogues.

Correspondence Solicited.

YOU NEED GOOD APPARATUS,

WE MAKE IT.

We can help you to start right and earn dividends.

200 Capacity Eureka Switchboard.

EUREKA ELECTRIC CO,,
CHICAGO, U. S. A.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

- IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,
PROTECTIVE DEVICES is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
°EH

T"eph!!?(f.

RCV
36-50 W. Jackson Boulevard, CHICAGO. U. S. A.

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul.,

CHICACO, U. S. A.

3c8»»3»X8*S2C83oracKimcsasss2aa

YOU WILL REST ASSURED
That Your Terminals are Safe

When Protected With a

Moon Fuse Terminal Head
Never Known to Fail or Lose a Wire.

THIS ILLUSTRATION SHOWS THE OUTER CASING CLOSED

Simplifies testing and transposing of lines;

it occupies but a small space; the only

cost of maintenance is fuse wire

Write Now For Descripiive Manor.

THE MOON MFG. CO.
45-47-49 S. Canal St., CHICAGO.

E3E UF» TO DATE
And install In >our town or cit> an

AUTOMATIC
TELEPHONE

SWITCHBOARD.
Tho Only MODERN Telephone.

PROMPT PEk'.-ECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
R O O U. €? ry . G H ioagO>
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We are making a lot of small Boards, up
to 500 numbers for all systems and combina-
tions. Magneto or Central Energy Types.

TRANSFER OR MULTIPLE SYSTEM.

WE MAKE LARGE BOARDS TOO.

TELEPHONES

THE BEST MAGNETO BELL TELEPHONE
EVER MADE.

GUARANTEED
FOR 5 YEARS.

GUARANTEES SUPERIORITY

J^hstun.Hv^^.

If you want a Board, large or small, we
can make it right, and at a right price

—

and promptly.

WRITE US.

SWITCHBOARDS

GET OUR PRICES.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date 100 per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at

two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America

is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any

other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA

719-721 Thirteenth Street N, W„ WASHINGTON, D. C,

Wright Gable Hanger.
SEND FOR SAMPLES AND PRICES.

R.I. TELEPHONES!, ELECTRIC CO.,

PROVIDENCE, R. I.

Mention this paper.

HIGH-GRADE

SERIES 'PHONE.
One of lie strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut. 4 bar,fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induct on
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

CABLE TERMINALS.

CHEAPEST AND BEST ON THE MARKET

NEAT, SUBSTANTIAL,
COMPACT, MOISTURE PROOF,
CONVENIENT, WILL NOT ARC.

HARD RUBBER INSULATION.
ALL CONTACTS SOLDERED.

WRITE FOR PRICES.

Century Telephone Construction Co.,

CLEVELAND, OHIO.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

Your Boiler Water Must be Analyzed ll^Z'T^1

.

You must deal with a Company who can sell you the concentrated solid extracts to be
reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This Is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

XVM. H. KXXJA.**, I're»Mt<nt, TELEPHONE. HARBISON I358anrt 1373

TELEPHONES

SWITCHBOARDS
BUILT OF THE BEST
GRADE OF MATERIAL

UNDER THE DIRECT SUPERVISION
OF EXPERTS, IS

THE KIND MADE BY THE
Portable Desk Set.

KELLOGG SWITCHBOARD & SOPPLY CO.,

IF VOU WANT THAT KIND, SEND FOR
BULLETINS DESCRIPTIVE OF
OUR APPARATUS.

FACTORY AT 229 SOUTH OREEN STREET. CHICAGO.

2 BATTERY CALL TELEPHONES S4.50
GOOD FOR 600 FEET.

METALLIC LINE FOR INTERIOR USE.

COA1MON
BATTERY
TELEPHONES TELEPHONES

K0K0M0 TELEPHONES
\A/1II Satisfy YOU.

NOTHING IN FRONT OF THEM.

Write us for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

Efc KOKOMO, IND.

ELECTRICITY MADE SIMPLE.
233 Pages.
108 Illustrations. By CLARK CARYL HASKINS.

Cloth $1.00.
Paper .60.

A BOOK DEVOID OF TECHNICALITIES-SIMPLE, PLAIN AND UNDERSTANDABLE.

There aro many elementary hooks about electricity upon the market, but
this Is the first one presents the matter In such shape that the layman
may underr '.and It, and, at the same time, not written In a childish manner,

This little work Is not Intended lor the Instruc-
tion of exports, nor as a ijulde for professors.
Th8 author has i-ndo ivored to hrliiK the matter
down to the level of those whoso opportunities
fornaliilug Information on the branches treated
have henn limited.
Four chapters are devoted to Static Electricity;

three each tnChrmlcal Hatterles and Unlit and
Tower; two each to Terrestrial MaRnetlsm and
KlectroMaRiietlsm; one each to Atmospheric

Eleotrinity; Lightning Rods; Eloclro-Chomlstry:
Applied Electro-Magnetism; Force. Work and
Ener«>; Practical Application of ohm's Law;
also a chapter upon Methods of Developing
Electricity, other than Chemical,
The large number of examples that are give,

to Illustrate t ho practical applleat Ion of element-
ary principles Is gaining for It a reputation as a
text hook tor schools and colleges.

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.

FOR STUDY OR REFERENCE.

ELECTRICIAN PUBLISHING CO., 510 marquettebldg, CHICAGO.

2 MAGNETO CALL TELEPHONES S7.50
GOOD FOR 3 MILES.

SINGLE IRON WIRE FOR PRIVATE LINES.
BA1TERIES ARE INCLUDED.

FARR & FARR,
110 W. JACKSON BLVD.. CHICAGO.

AS SIMPLE AS ITS NAME.

The Telephone
By J. E. HOMANS, A. M.

352 pages.

Cloth, Price $1.00.

An up to-date, practical treatise on the

construction, theory, installation, care

and management of telephones and their

appliances.

Sent prepaid on receipt of price.

Electrician Publishing Co.,

510 Marquette Building, Chicago, III.

Our Direct Reading Ohmmeter
Is so si triple and yet *o good. Why cha-v for miles
over your line at a ^'i]*--?s. when you can In one
moment locate your trouble, [t la Inexpensive,
and you should know more about it. So let us
haveyouraddre>>. Forsale byalt Supply Homes.

ILLINOIS ELECTRIC SPECIALTY CO..

Chicago Office: Office and Factory:
1203 .Marquette Bldg. Saodwtch. Illinois.

Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice..

Union Switchboard Co.
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AUTOMATIC ENGINES

(JEFFREY
ELEVATING,
CONVEYING,
POWER

TRANSMISSION. m FOR CATALOGUE,

THEJEFFREYMFG.CO.
COLUMBUS, 0. :

The Williams patent

Never Slip Pneumatic and
ClutcK Pulley. TKe Will-

iams Patent Clutch Pul-

leys and Couplings.

M. F. WILLIAMS * CO.,
2702 N. Broadway, ST. LOUIS, MO., U. S. A.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

GASOLINE ENCINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

EXCELLENCE

The C. H, & D. Ry,
BETWEEN

Cincinnati, Chicago,
DAYTON, INDIANAPOLIS,

TOLEDO AND DETROIT.

Standard and Compartment Sleepers.
Parlor and Cafe Dining Cars.

D. C. EDWARDS,
Passenger Traffic Manager. Cincinnati. 0.

Have YOI read the

NEW DYNAMO TENDERS'

HAND-BOOK

By F. B. BADT?

IF NOT, WHY NOT?

Dynamo tenders cannot get along with-

out it.

Sent prepaid on receipt of price, $ too.

ELECTRICIAN PUBLISHING CO.,

510 Marquelle Building. • CHICAGO.

Bound Volumes

Western Electrician

FOR SALE.

From Vol. 1 to Date.
ADDRESS

ELECTRICIAN PUBLISHING CO.,

510 Marquette Building, CHICAGO

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Westem Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals
in liming Cars. Buffet Library Cars

with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted
excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

i'.i Br'A'twiy, - W*wY'.rk|4->* Vina St., • Cincinnati
.-.,. phlladelphli - •

. PItUbunr
riot . - Cleveland

-.-,, M»ln :.(., • * 11ufTt.!'> 17 Carr.i-

. ••'"... ..,..,» KlBgK.fEM/ToromCOjOai,

GRAPHITE RESISTANCE.
Graphite resistance in rods, tubes or otherwise. Any resistance

wanted— one ohm to one million ohms. Write for particulars.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

The

Pioneer Famous

Limited. Train

of the

World.

Chicago— St. Paul— Minneapolis

VIA

The St. Paul Road.
(Chicago, Milwaukee & St. Paul Ry.)

Equipment and Service

Unequaled.

Time tables, maps and information
furnished on application to

F. A. MILLER. General Passenger Agent,

Chicago, III,

fSheet-Steel Indian Canoes!
J Non-sinkableand indestructible. 14 feet long, 89 inch beam. I

Twenty-Two Dollars, Net. 5Ri£fij&fig£|
VW, II. MCLLISS. 352 Depot SI..S VT,r.M.OIII»-,J

When Traveling Northwest
See that your ticket reads via

WISCONSINCENTRALRAILWAY
For St. Paul, Minneapolis, Ashland and
Duluth.Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE. WIS.

ALL, EMPLOYES
In the operating department of the "Alton Road " are
required to pans meDtal and physical examinations
calculated to Becure absolute safety to passeneerB and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the safest railways In the world Is

"THE ONLY WAY"

Nomii loaifT,

reg.trade marks The Phosphor Bronze SmeuinsCo.Qmited,
2200 Washington ave.,philadelphia.

\ "ELEPHANT BRAND PHOSPHOR-BRONZE'
_ ' INGOTS,CASTINGSfWIRE,RODS,SHEETS,ETC.^4JW — DELTA METAL—

^jN^ . CASTINGS, STAMPINGS and FORGINGS
ORIGINAL anc Sole: Makers in the U.S.
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CEDAR POLES
LIWDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREGON AND SPOKANE WASH.
WHOLE-SALE PRODUCERS

50-fOOT TO 80- FOOT POLES OUR -SPECIALTY.

GET OUR PRICES ON THE FOLLOWING IN MICHIGAN WHITE CEDAR.

SPECIAL SIZE TROLLEY TIES
25 30 AND 35 FOOT 6, 6'/j AND 7 INCH POLES,

IT WILL PAY YOU. MALTBY LUMBER CO., BAY CITY, MICH.

rmAD POLES, TIES,vti/Mn POSTS, ETC.
Prompt Shipment. Any Quantity. Right Prices. Allow Us to Quote You.

THE PORTER-MORSE CO.,
''PRODUCERS." Principal Offices, SACINAW, MICH.

THE HOLCOMB - LOBB CO.

c°e
a
d
k
a*r RAILWAY TIES &

s
s
w
^o

c
s
H
E

CEDAR POLES, POSTS AND PILING.
204 DEARBORM STREET CMICAG

M.KLEIN & SION

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of Interest to all linemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

MATHIAS KLEIN & SON, "^c^EE.^

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Mala Office, Lewlsburg, Tenn., Branch Office,

Kellerton, la., Oak Mills, Mootlcello, Ark.

POLES.
WHITE CEDAR,

IDAHO CEDAR up to 80 ft.

BERTHOLD

& JENNINGS,
ST a LOUIS.

Chemical Building, j PINE AND FIR.

CROSS
ARMS.

STREET RAILWAY TIES.
Our specialty, 7 foot white cedar ties for Electric
and Street Railways.

SPERRIZO&SON8,
" Daggett. Mich.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

WE SHOULD BE
PLEASED TO
QUOTE you PRICES
ON THE FOLLOW-
ING MICHKiAN

WHITE
CEDARPOLES

CEDAR
POLES
IN CAR LOAD LOTS
PROMPT SHIPMENT
CORRESPONDENCE 80L.ICITED
Writ.- v. PtiHnitr. Hlcfa . ofllc '

i c N i. a i
< . ;

THIRTIES, 7-OdCHTOP,
OH TWENTY-! I\ I

-

8 AM) '.-INCH TOP.

KELLOGG
SWITCHBOARD St

SUPPLY CO..

220 SOI [II OREI ••

•inn CHIC \ao.

CEDAR POLES -John h.fowler
ULL//\I\ I ULL.U H05-7 flSHER BL0O-..CHICACO.

POLES W. C. STERLING & SON,
MONROE, MICH.

Eleren Pole Vardi In Mlcbleon.
Wholes*!* Producer! for 10 Te»n

TIES.

^^^—*m&& traled in tb»

^^ Hardware Sp

of imitations

Tbe Giant Nail Poller illas-

be GREEN BOOK of

Specialties has plenty

Beware of them.

UTICA DROP FORGE & TOOL CO.
SMITH &. HEMENWAY CO.

ask your dealer for these goods.- 296 Broadway, New York City.

GASOLINE MOTORS
FOR

—

BICYCLES, VEHICLES, LAUNCHES.

LOWELL MODEL CO.,
NORTH CHtLMSFORD. MASS.

Book Orders
given prompt attention.

Electrician Publishing Co.,

Suite 610 Marinette Blda.. CHICAGO

TOOLS, CROSS ARM BRACES,
DISTRIBUTING POLE TOPS.
RON ANO STEEL WORK OF

EVERY DESCRIPTION.

W. H. ANDERSON & SONS,
18 Macomb SL, Detroit, Mich.

AWARDED HIGHEST

MEDAL ON TOOLS

AT PARIS EXPO- -^

SITION OF

AWARDED

HIGHEST

MEDAL ON TOOLS

AT PAN-AMERICAN

EXPOSITION

THE DICKE TOOL COMPANY,
FACTORY: DOWNER'S GROVE. ILL.

Eastern Office: J. E. Way. Manager.
39 Cortlandt Street. Ne» York.

Thos. G. Grier. Electrical Building. Chicago.

St. Louis Office: W. N. Mattheos A Iras .

320 N. 6th Street.

CONTINUOUS RAIL JOINT COMPANY OF

AMERICA.
General Offices: 164 MARKET STREET,

NEWARK, N. J. -3^.

Millions In use on One Hundred and Forty-I'l.e iHM *
railroads In tlie United States, on over Seven Thousand Five
Hundred (7,600) miles ol track.

EXAMINATION

TVifaUiV \

Aii^iAAixn/ A

ITbeo.AudeR&Publishers-
63_5th Ave., NewYorK.

Cedar
TORREY

CEDAR CO.,
CLINTONVILLE, WIS.

Large Stock Conitlnlly on Hind.
Poles

RED CEDAR PILING, POLES AND
POSTS, M Jll -

1 P II BKDITB
CSDA.B CO . Memphis, Tenn.

Send )our Book Orders to

ELECTRICIAN PUBLISHING CO.,

CEDAttfoLES
— X34 yjij^xxJE St., Cmi<*&o.

"Var^s: T^KCOHKiHCi;, NieK. _ £keeNB*w."VvT5. _ New LorlpO»L "Wis.
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Westinghouse
O. D.

Transformers
Sizes, 1=4 to 50 K. W.

Spread Coils—increase the radiating surface and greatly reduce the

internal temperature.

Two Primary and Three Secondary Voltages from the same trans-

former.

Coils separately wound and insulated, permit the substitution of single

coils.

Oil Insulation

Westinghouse Electric
& Manufacturing Co., Pittsburg, Pa.

Sales Offices in All Principal Cities in the United States and Canada

Westinghouse 0. D. Transformer
Without Case.

- BREWSTER UNIVERSAL

SIGN RECEPTACLES.
A SYSTEM OF UNITS
From wkfcch may be quietcly formed, wired and £ftst«He4

anything In the shape of

THOROUGHLY WEATH.*$8PB0O8
ELECTRIC SIGNS OS BLEOfjjrOAL
0ECORATIONSOF AST 8TYM5.

THE C0NN8C1WO. UNK.

Clampa the Receptacle* to perfectly rtgtd yet . readily

adjim&ble formation of any desired design.

Simple! Practical! Inexpensive!

iodUpens&ble i" Theaters or Merchants desiring to keep
fcbre*3i of the times by

ELECTRICAL ADVERTISING.

ELECTRICAL
8UPPLY
DEALERS and
CENTRAL
8TATION8 or

ILLUWUNATINC
COMPANIES
GENERALLY.

PATENTED oto «. «oo
AH 3 'I;:
*» U. IJSI

8OLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,
(sii<r: arid StwfaRy l>e;.rtrtmfTrtt.)

13-10 Beaver 8tre«t, NEWARK, N. J.

STEVENS'

MECHANIGALCATECHISM
PRACTICAL KNOWLEDGE

FOR
Stationary and flarlne engineers. Firemen, Electrician.*, flotormen. Ice

Machine Men and Mechanics in General.

New and Original All Modern Machinery fully described and explained. Technical

Points made Clear by Word and Drawing, Qutitlons and Answers
for Uvll Service Examinations, etc.

SUBJECTS TREATED:
WATER. STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT. SAFETY VALVES, IN-

JECTORS, PUMPS AND GOVERNORS, STEAM GAUGES, LUBRICATORS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND. CROSS COM-
POUND RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR EN-
GINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HOUSE POWERS IN DETAIL,
INDICATOR. REFRIGERATION. ABSORPTION AND COMPRESSION METH-
ODS. BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES,
TESTS, TABLES. AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBERS AND RULES. PULLEY SPEED
CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT. TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM, MANAGE-
MENT AND CARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEAS-
UREMENTS, MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYS-
TEMS, CONTROLLER, ELECTRIC LOCOMOTIVE, ELECTRIC HEATING
AND COOKING. HOUSE WIRING. DIFFERENTIAL GEAR. FRICTION
CLUTCH. COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
ALSO. THE ELEMENT'S OF ALGEBRA MADE EASY.

336 Pages. 240 Illustrations.

1RICE, $I.OO. Sent anywhere prepaid on receipt of price.

Electrician Publishing Company,
510 Marquette Bldg , Chicago.
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FORT WAYNE ELECTRIC WORKS
(INCORPORATED)

"Wood" Systems for Light and Power
SMALL DIRECT COUPLED GENERATING SETS.

For Marine or

Isolated Plants.

In Capacities

From 1 1-4 K. W. to

25 K. W.

°-l

1

Wtw

s_^Slp
ijS^B^^C^^^ ^^B^S0^0^

10 K. W. 135 VOLTS. 350 R. P M.

These Sets are

Simply Constructed,

Compact, Durable

and Efficient.

WE SOLICIT CORRESPONDENCE

MAIN OFFICE AND FACTORY, FORT WAYNE, INDIANA.
1 z• i

ImportantTelephone Books.
THE TELEPHONE HANDBOOK. By Herbert Laws

Webb. 16mo. 150 pp. Price *L0O.
This handbook It a complete treatise on telephony, and a prac-

tical book on telephone working and management, based en-
tirely on standard American practice. It Is extremely useful to
telephone Inspectors and operators.
PATENTED TELEPHONY. A Review of the Patents

Pertaining to Telephones and Telephonic Apparatus. Pub-
lished by the American Electrical Engineering Association.
< loth bound: fullv illustrated. Price $1.60.

THE ELECTRIC TELEPHONE. By E. J. Houston,
Ph. !>., and A. E. Kennelly, Sc. Dj; l2mo, cloth, 422 pp.,
142 Illustrations. Price $1.00.

Tills book describes the construction of the various
f)rms of transmitting and receiving devices, the signaling
mechanisms, and the switchboard apparatus at the central
station. It is written by two well-known electricians,
ud has the merit of being the latest work on the subject.
THE PRACTICAL TELEPHONE HANDBOOK. By

Joseph Poole, A. !. E. Li. Second edition, revised and
t-nlargcd. 360 op. 2S8 Illustrations. Price $1.50.

In this work the writer has endeavored to produce a
manual of moderate size and cost, but thoroughly prac-
tical, and detailing, as far as space will allow, the most

recent methods of telephone worklug. While the require-
ments of telephone employes have been kept constantly
in view, It is fully Intended also that the book shall be of
service as a source of information on telephonic matters
to users of the telephone and to the public generally.
TELEPHONE TROUBLES AND HOW TO FIND

THEM. A complete haudbook for telephone inspectors.
By W. Hyde and J. H. McManman, edited by Prof. C. H.
Hnskins. Sixth edition. 16mo, 50 pp. Price 25 cents.
This little volume is an extremely practical work for

telephone employes, written in a popular style and devoid
of technicalities.
TELEPHONE LINES AND THEIR PROPERTIES.

By Win. J. Hopklus. Second edition. 272 pp. Illustrated.
Price $1.50.

A MANUAL OF TELEPHONY. A new and large edi-

tion. By W. H. Preece, F. R. S.. and A. J. Stubbs. 508
pages. 333 Illustrations. Price $4.50.

HOW TO MAKE AND USE THE TELEPHONE. By
Geo. H. Cary. The purpose for which this book is written
Is to furulsh information to those who may desire to con-
struct or use telephone apparatus or lines on a smalt scale,
Price $1.00.
TELEPHONES. THEIR CONSTRUCTION AND FIT-

TING. A Practical Manual on the Pitting Up and Main-
tenance of Telephone and Auxiliary Apparatus. By F. C
Alison. 191 pp.. 1SS Illustrations. Price $2.00.
TELEPHONE SYSTEMS ON THE CONTINENT OF

EUROPE. By Bennett. 436 pages. 169 Illustrations, price
$4.50.

TELEPHONING OF GREAT CITIES By Bennett
Paper. Price 35 cents.
MAGNETO HAND TELEPHONE Its Construction

Fitting Up and Adaptability to Everyday Use By Haghea
80 pages. 23 Illustrations. Price $1.00.
BELLS ELECTRIC SPEAKING TELEPHONE. Its

Invention, Construction, Application, Modification a:i
'

History. By Prescott. New edition, revised and enlarged
795 pages. 616 Illustrations. Price $4.00.
PHILIPP REIS. INVENTOR OF THE TELEPHONE

A Biographical Sketch with Documentary Testimony. IW
Thompson. Translation of the original papers of the
inventor and contemporary publications. IE page*. »
plates and 43 engraving*. Prb-e $3.00.
ELECTRICAL TRANSMISSION OF INTELLIGENCE

AND OTHER ADVANCED PRIMERS OF BLBOTR1CITT.
treating on tbe telegraph, telephone, etc By B. J. Hous-
ton. 330 pages. 88 Illustrations. Price $1«0.

The Above, or Any Other Electrical Works Published, Sent on Receipt of Price.

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BLDC. CHICAGO.

There is No Higher-Class India-Rubber Insulation
For Wires and Cables thanHABIRSHAW

Authorized Manufacturers of the

ATTIX FLEXIBLE TUB; \rVIRI
I f

The India-Rubber and Cutta-Percha Insulating Co.,

J. W. GODFREY, Manager Sales,
I D Cortlandt Street, NEW YORK

MAIN OFFICE, Clenwood Works,

YONKERS, IV. V.

3MIMOM««»«»»««»*»»M»«M » ?M »M«»MMH»'l»»i)M»«
>IIIMMMMIIMtl»MMIIMMIMMMIIOIHIMIMMIIMIIIIIIIIIII>HIMIIi»MMIIIMM SMu»#———•>
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"BUG-PROOF"

BELLS

WILL INTEREST YOU.

SEND FOR
FOLDER
SHOWING
STYLES
AND PRICES.

SPIES

ELECTRIC COMPANY,
sole MAKCRS,

£1-89 W. Van Buren St.,

CHICAGO. ILL

QiAILLET, ADOLPHE A.

Consultlnt Electrical Engineer.

flans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE. BUFFALO, N.Y.

HAZARD MANUFACTURING CO.,

Wires and Cables.
HIGH-GRADE RUBBER

COVERED,
WEATHERPROOF

MAGNET, OFFICE, ANNUNCIATOR WIRE.
Ieneral Office and "Works,

Wilkpsharre. Pa.
New York Office,

60 Dey St.

Chicago Office,
1201-2 Marquette Bldg

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BT

THE KARTAVERT MANUFACTURING CO. Wilmington, I

THtfOHMNEY

MECHANICAL
DRAFT
SAVES COST 01 CHIMNEY
BURNS CHEAPER TVHL,
INCREASES BOIXER. CAPACITY

v OurSpecialtyisMechanicalDraft -

B. T. STUMTYANT CO., boston,
. . NEW YOP.K - PHILADELPHIA r CHICAGO » LONDON

GARR COMMUTATOR TRUINC DEVI IE.

DIRECTLY ATTACHABLE TO
ANY MACHINE HAVING A

REMOVABLE BEARING CAP.

Built In Two Sizes.

TYPE A.

Opera

TYPE B.

THE AKRON ELECTRICAL MANUFACTURING CO., AKRON, OHIO.

1 Black Diamond File Works I
sR8t. 1803. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

Hi OUB UOOD8 ABB OM SALE IN KTKBY LBABIS6 HABDWABK 0*
•|^ STORE IN THE CNITKD STATES AND CANADA. fff

fj
G. & H. BARNETT COMPANY |2 PHILADELPHIA, PA. gj

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co.

WORKS AT

TRENTON, N. J.

When a Station Manager is in

Trouble he wants immediate

attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 F»liME STREET,
ST. LOUIS, MO.



Toi.nn. $3Ph*hui. m&mjti&sR cbicago, November 9, 1901. ssrszss&ssrsz 10 cm™ » corr. mq. 19.

IMP I FY INSULATED
ilflr^l.llA WIRES AND CABLES.
RUBBER COVERED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.

LB

r nixmn""' SimPlex Electrical Company,
onadnock Block, CHICAGO. 75-6 1 Cornhlll, BOSTO N, MAS8.

WCSTCRN SELLING ACKNT.

H. R. HIXSOH,
1 137 Monadnock Block, CHICAGO

kPW*
18SV-rarls Exposition,
Modal for Bnbber Inanlatlen.

1893—World's Fair,

Medal for Bobber Insolation.

THE STANDARD FOB
RUBBER INSULATION.

"trade mark. Sole Manufacturers of

Olonite Wires, Okonite Tape, Hanson Tape, Candee
w
s2r Wires.

THE OKONITE CO., Ltd.
RSUtcB. }""•«•"• 253 Broadway. Rcw York. Xti\JSfftfg}

u*

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranita Rubber Covered Wires and Cablet,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEORAPH AND FIRE ALARfl CABLES.

All Wires are tested at Factory. JONE8BORO, WD.

CONTINUOUS RAIL JOINT COMPANY

OF AMERICA.
Oisii.i. OWHJSS. 142 MARKET STBKCT.

NEWARK. N. J.

Million. In

rue (145) rmllro*d>
1 noattDd Fit.

rack.

Jueen $c Co.,
lOlU Chestnnt St., Pbila.

480 MONON BLOG.. CillCAlO.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Rs;
Focus Tubes, Induction Colls. IS2-IS8 ^^3 a

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Klnrk Finishing Varnish,

Stirling Itlnr-k Air I>rvlng Varnish.
Sterling I5ln»k tore Plate VnrnUh.

THE STERLIHB VARNISH CO.,
Pittsburg, Pa., U. S. A.

THE STERLING VARNISH CH,
26 Colrnore Row, Birmingham, England-

INCANDESCENT
LAMP HANGER
Will roll up 10 feet of lamp cord

and loot for years. Siiidi.jl for
factories, nlHct-M and dwell. Hire-

Lump always out. of way wlien not
In use. OuarHiitoed tojrlve satis-

faction, r*ample banger sent on
of wholesale price, (i tw.

Genevieve Co.
,ow
^
Ci,y

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market

Write for Prices.

Manufactured hy

THE HEATH ELECTRIC CO..

DETROIT, MICH.

BARE AND INSULATED

ELECTRICAL WIRES
OF EVERY DESCRIPTION.

CROWN RAIL BONDS.

AMERICAN STEEL & WIRE CO.
CHICAGO. NEW YORK. DENVER. SAN FRANCISCO.

2,000 IN USE.
Bipolar and Multipolar Motors
from S to M> hor»*p*>««r. Dyaa-

Tb«H©hartFlcc-Mf:.0>..Tnv.OMe.

CARGENT & LUNDY,

Engineers,

i<x*>, t (, E. VAN Bl'RBN ST., CHICAGO.

FREDERICK SARGENT. A. P. LfKD"

l-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.. PHILADELPHIA.

This No. 175 is handy
for a desk 'phone or a
wall 'phone-just suits

your PARTICULAR sub-
scriber.

STAN0AR0 OF THE WORLD.
ERICSSON TELEPHONE CCH^bway NEW YORK

Full equipments for
exchanges and private
lines. Ask for Cat?
logue and informs,
tion. m

LIGHT
If you want light to see objects below the lamp

USE SHELBY LAMPS.
16 C. P. Horizontal are 14 C. P. Vertical. Other makes are

7 C. P. Vertical.

THE COIL DOES IT IT'S FLATTENED.

LIFE
The Longest Life at Best Efficiency.

8HELBY USEFUL LIGHT LAMPS.
Pat. Oct. 90, I900.

A TRIAL WILL PROVE OUR CLAIMS.

THE SHELBY ELECTRIC CO., SHELBY, O.

yjfESTIIN Electrical Injttument do.

Illuminated Dial

These instrument* nr»
tinned upon too wnio k'1 "-

«ral principle and aro J"" 1

w acournte as oar regular
standard Portable Direct
Current Voltmeters and
Ammeter*, but are much
larRtir, and tbe working
parts ere inclosed In a
neatly designed, dust-proof
cut-iron case which effect-

ively shields tbe instru-
ment* from disturbing In-

fluences of uxternet mag-
netic fields.

LOWDON-EUlott Bros., Wo.
Ml St. Martin's L*n*.

Waverly Park, ESSEX CO., N. J.

Weston Standard

Portable Direct Bending
Voltmeters aud Mlllivolt-

alntneten and Mil-

ii tern, Wattmeters
and Voltmeter*, for Alter-
nating and Direct Current

Our portable instruments
art* rooognlr.od aastandards
Ui ion H bout the civilized

world.

Our Semi-Portable L«*
boratory Standard Volt.

metara and Ammeters are
atlll better.

They ere the most relia-

ble, absolute standarda for

Weston Standard Illuminated
Laboratory us*.

Dial Station Ammeter, BERtlM -European WMtea Elsctrteal
Style B. Irwlrnma.it t'«.. Hlttsrvtrmass »o. M.

Mention tbe Wibtium Elbkttbiciam, whon writing for eataloguea.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO..

Contractors and Builders of Strati Railway and Electric Plant*.

THE BEARDSLEY CRAVITY DAM.
For five centa in stamps, we will mail to any addresa our book eotitltJ, Tke Gravity Dans.

107 MAIN ST. Write M.W. STARK. Secy and Treaf, for particulars. ILKHART. I NO.

"MODEL K
TESTING
SET.

Measures Resistance, Con-
ductivity, Insulation, Self

Induction, etc., etc.

Smallest, Lightest, Most
Compact.

Marks an Epoch In Instrument Making. No Up-To-Dat»
Engineer Can Afford to be Wither

97-99 FRAr <T 8T.,
NEW "IELMER G. WILLY0UN6,
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RECORDING WATT-METER
For Alternating Currents.

*y& ,jw °Js<c* *yAC^ <yA^* *ys^ v-ftC** *yftrf>

Round Pattern

Type E.

cp>o(o V°lr 'p'ofo 3J, °(*, S*
,

°C 3^°(°S^ (°

A TRUE WATT-METER FOR INDUCTIVE AND NON-INDUCTIVE LOADS OF ANY POWER FACTOR.

Correct Record. Highly Economical.

Improved Ball Highly Sensitive,

rings. Permanent.

WESTERN ELECTRICAL SUPPLY CO.,

St. Louis, Mo.
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xrbe Gblorfoe Accumulator
F" O

LIGHTING AND POWER STATIONS.
Installations aggregating 225,000 K. W. hours are the most convincing and powerful arguments that can be offered

as to their economy and efficiency.

The Electric Storage Battery Co.

Sales I NewYobk,

°R-4o
a

I
10° Broadwn.

ALLEGHENY AVE. AND !9th:ST., PHILADELPHIA.
Hobton, Chicago, Hai.tim.uu:, St. LoUU, Clevki.asi.. San Pbahcj PaiLADELOHU, iirr. I

y. 60StaloSt. MBrquette Bldg. Equitable Bldg. Walnwrigat liltlg. New England llldg. Nevada Block. AllCghCI IDdlOtbSt. H

I»XvATIHfU

M

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

W« tell PLATINUM In any quantity, either large or small. We buy PLATINUM or anything
containing PLATINUM, in any quantity.

For Incandescent Lamps and Everything Else.

BAKE^R «& CO.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

Newark. N. J. New York Office. 120 Liberty Street.

SACH'S NOARK FUSES.
Ideal Protection

ACAINST

OVERLOAD AND

SHORT CIRCUIT.

SAFETY AND

ACCURACY

ASSURED.

WRITE FOR PARTICULARS.

THE STANDARD ELECTRIC CO.,
I 13 W. 3rd St., CINCINNATI, OHIO.

IE OIML.Y MO«JSI
IN AMERICA MAKING A SPECIALTY OF ELECTRICAL GLASSWARE.

-2'/4- WE CARRY CLOBES
AND SHADES FOR
ALL KINDS AND
TYPES OF LAMPS.

OPEN AND ENCLOSED

OUTER AND INNER

ARC GLOBES.

SEND FOR OUR ILLUSTRATED
CATALOCUE.

THE CENTURY GLASS COMPANY, BELLAIRE, OHIO.

I AMD LACQUERS
B II ^B I INCLUDINC OPAL AND CRYSTAL FROSTINC." W I M. L. BARRETT & CO., CHICAGO.

DEAD BLACK LACQUER Bauer Barff .

TRANSPARENT LACQUERS
For Brass, Copper, etc.

LACQUERS for Every Known Purpose.

WRITE US. WE ARE MANUFACTURERS.
SAMPLES FREE. SPECIFY FOR WHAT USE.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co....—
Akron Smoking Pipe Co 10

American Battery Co 10

American Circular Loom Co. 9

American District Steam Co .
.—

Amer. Electric Fuse Co —
Amer. Electrical Heater Co.. 10

Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. Reflt. A Lighting Co.. 10

American School of Corresp. -

Amer. Steel A Wire Company. 1

Amer. Toll Telephone Co— 14

Anderson A Sons. W. H 19

Anderson Tool Co., The 5

Audel A Co.,Theo 19

Baker A Company 3

Ball Engine Company 18

Barnes Company, Wallace . .. .—

Barnett Company, O. & H 22

Barrett A Co., M. L 3

Beardsley Gravity Dam A
Construction Co 1

Berthold AJennlngs 19

Besly A Co., Charles H 22

Big Four R.R —
Blssell Company, The F —
Bossert El. Construction Co. . 7

Bowers Manufacturing Co ... 7

Brunt PorceLaln Works, G. F. 7

Bullock Electric Mfg. Co 5

Uurnloy Battery A Mfg. Co..—

Central Electric Co 5

Central Telephone A El. Co.. 17

Contury Glass Co 3

Century Telephono Const. Co.—
Chaillot, Adolphe A 22

Chicago A Alton Railroad.. ..id

O. AN. W.R R 18

Chicago Edison Company 4

Chic. Fuse Wire A Mfg. Co... 7

Chic. House Wrecking Co....—

Chicago Insulated Wire Co... 1

C..M. A St. P.R.R 18

Chicago Telephone Co 12

C..H. AD. Ry 18

College City Electric Co 11

Colorado Lamp Co. , The 11

Columbia Telephone Mfg.Co.—
Continuous Rail Joint Com-
pany of America 1

Couch A Seeley Co —
Crocker-Wheeler Company.. 4

Cutler-Hammer Mfg. Co 11

Cutter Elec. A Mfg. Company, l

D. A W. Fuse Company —
Dearborn Drug A Chem. Co.. 7

Diamond Meter Company— 17

Dlcke Tool Company —
Dixon Crucible Co., Joseph.. 18

Edison Decorative & Minia-

ture Lamp Department 10

Edison Mfg. Company 7

Edwards A Company 17

Eldredgo Electric Mfg. Co...—
Electrical Engineer Institute.—

Electric Appliance Company. 10

Elec. Motor A Equipment Co.20

Electric Storage Battery Co.. 3

Electrician Pub. Company... 21

Ericsson Telephone Company 1

Eureka Electric Company.. .15

Furlos Manufacturing Co 6

Farr A Farr 16

"For Sale"Advortlsement8 .. 12

Ft. Wayne Elec. Works., Inc..2[ i

Fowler, John H 19

Franklin Eng. A Elec Co....— I

G. A P. Engraving Co 11

General Electric Company... 4

General Ineande6cent Arc

Light Company 13

General Incand. LampCo....l3

Genevieve Company 1

Glass Wool Mfg. Co —
Goodchlld A Welsh 6

Gordon Battery Company... .22

Great Western Smelting A
Refining Company —

Gregory Electric Company... 13

Hartford Steam Boiler In-

spection A Insurance Co.. .—

Hazard Manufacturing Co...—

Heath Electric Company .... 1

Hobart Elec. Mfg. Company.. 1

Holl'man, G. W 12

Holcomb-Lobb Co —
Holmes Fibre-Graph. Co —
Humphrey, Henry II —

Illinois Electric Specialty Co.16

Incandescent Electric Light

Manipulator Company —
Indiana Rub. A Ins. W. Co.... 1

India Rubber A Gutta Percha

Insulating Company —
Internat'lCorres. Schools. ...16

Joffroy Manufacturing Co .... 18

Johnston, Thomas J II

K. A W. Company 10

Kartavert Manufacturing Co.—

Kellogg Switchboard A Sup-

ply Company 11, 15, 19

Keystone Elect. Inst. Co 6

Klein A Son, Mathlas 19

Kokomo Tel. A El. M. Co 16

Leather Preserv. M. Corp 10

Leclanche Battery Company. 12

Leffel A Co., James 18

Llndsley Brothers Company.. 19

Lowell Model Co —

Maltby Lumber Company.... 19

Manross, F. N 7

Matthews A Bro., W. N 11

McKinneyACo., W. S 12

McLennan A Company, K . . 10

McLeod, Ward & Co 22

McRoy Clay Works 10

Meredith Cedar Co., J. P 19

Metropolitan Tel. A El. Co. .14

Mica Insulator Company 10

Miscellaneous Advs 12

Missouri Electrical Mfg. Co..—
Modern Gas Engine Co 18

Moloney Electric Company.. 5

Monarch Fire Appl. Co —
Monon Railroad 18

Moon Mfg.Co., Ttao 15

Mullins, W. H 18

MunsellA Co., Eugene —
Murray A Co., Jwnoaj

National Carbon Company. .
.—

National Conduit A Cable Co. 10

National India Rubber Co....—

Now York Ins. Wire Co 17

Ohio Electric Works 11

Okonlto Company, The 1

Osburn Flexible Conduit Co. 8

Paragon Fan A Motor Co —
Parsell A Weed 22

Pennsylvania Lines 19

Perrlzo A Sons —
Phillips, Eugene F 11

Phillips Insulated Wire Co... 11

Phoenix Glass Company —
Phosphor-Bronze S. Co 18

Plgnolet. L. M.... 10

Pittsburg A L. S. Iron Co 19

Porter-Morse Company 19

Queen A Company.

Relslnger, Hugo —
Reynolds Flectric Co 10

R. I. Toieph. 4 Elec Co —
Rockwood Mfg. Company.. .. l

Roebllng'sSonsCo., J. A 12

Bago, f B, A Bra —
St. Louis Elec Supply Co... 22

Sargent A Lundy 1

Sawyer-Man Elec Company..—
Schuremau A Hayden 12

Shelby Electric Company l

Simplex Electrical Co., The. 1

Simplex Interior Telop. Co.. 17

Smith A Uemenway Co ID

Smith Co., S. Morgan 12

Spahl A Swlnglo 10

Spies Electric Company 22

Sprague Electric Company .. .%

Standard Construction Co.. ..10

Standard Electric Company. 3

Standard Tel A Elec Co 15

Standard Underg. Oabl« Co...—

Stanley Instrument Co 5

Sterling A Son, W. C 19

Sterling Electric Company., . h
Sterling Varnish Co.. The I

Stllwell - Bierce A Smlth-
ValleCompany |j

Stow Mfg. Company u
Stromberg-Carlson Tel. Mfg.

Company is

Strowger Aut. Tel. Exchange 15

Sturtevant Company, B, F....2S

Telephone Co. of Amer.. The 14

Tcnn. Lumber Company 19

Torrey Cedar Company is

Union Switchboard Co ifl

U.S. Electric Mfg. Co u

Valentine-Clark Co.. The —
Varley Duplex Magnet Co.. ie

Vlndcx Electric Company...—
Vomacka A Maianek 7

Vulcanized Fiber Company. .22

Wagner Electric Htg. 5

Walsh's Sons A Company „ 1!

Warren El. M fg. Com pany . . . 1

1

7

Western El. Supply Company. 2

Westlngbou.se Electric A
Manufacturing Company.. *o

Weston Electrical In*i

Whitehead Company. •'

.',

WiUyoung. Blmcr G 1

Wisconsin Central R. R IS

Worcester Company. 0. H.^.19

J^or OlnvSwmcHl Iia.<J.©2 of Aavertisenoeiits ®oo ^Qfiro G-
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There Is No Higher-class India-rubber Insulation

For Wires and Cables than

HABIRSHAW
"NA/RI FOI (ICI

CHICAGO EDISON COMPANY, 1 39 Adams Street, CHICAGO.
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1ft

1ft
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The General Electric Company's
ELECTRIC MOTORS

View in Deering-Harvester Works, Chicago, showing shop run by General Electric Motors.

have been specially designed to give every variation of speed for Machine Tools, Machine Shops, Rolling Mill work, Foundries, Textile Mills, Cranes,
Hoists, Blowers and all classes of service requiring subdivided power and perfect operation with least attention.

GENERAL OFFICE: SCHENECTADY, N. Y.

Chicago Office, Monadnock Building. Sales Offices in all Large Cities.

^^^^^i^^^^i^^^^^^^^^^^^^^^^^^^^if^ifif^i^^ifififif^^^^^VfiiP^^^^if^^^^^iP^^^^^^^fi^^

CROCKER-WHEELER COMPANY,
Manufacturers and Electrical Engineers.

Years of experience together with our reliable

product Impels us to call your attention to our

Generators for Furnishing Power and Motors
for Driving Tools in Machine Shops, Etc.

Main Offices and Works, AMPERE, N. J., U. S. A.

M^^^^^E*J>2 m ~~*m-*p^



November 9, 1901 WESTERN ELECTRICIAN

TELEPHONE MATERIAL
OF EVERY DESCRIPTION.

SEND FOR OUR NEW TELEPHONE PRICE LIST.
IT IS OF INTEREST TO ALL TELEPHONE MEN.

Cwttral ClrrfrirCjmtjraug,
SALES AOENTS,

264-266-268-270 FIFTH AVE., CHICAGO.

GENERATOR
is pretty good size. If

you want one, though,

we're ready to build it

Our entire line is in

Uv great demand. *J

pD ]
Merit explains I @g

fj the matter. A good v-j

thing is sure to be found

out The crowded con-

dition of our works

proves that we have

been discovered :: :: ::

SALtSOfZGANIZATION

BULLOCK WAGNER
£l£CTRICHFO.C? OCCTRICHnU?

CINCIHHATI, O. STLOUIS.HO.

Now We Have Struck It
AMD OAH GIVE YOUAM

ARCLAMP UP-TO-DATE IN

EVERY RESPECT
DIRECT CURRENT-POTENTIAL TYPES.

Thin I* a Cut of Our Lamp with Cover and Globe Removed.
Write now for particulars on the

L.-H. ENCLOSED ARC LAMP.

™S ANDERSON TOOL CO., ahdersoh, imp.

MOLONEY

TRANSFORMERS
HAVE NO EQUAL.

THOSE WHO HAVE TRIED THE

G. & W. LAMP
Will Tell Yon, You Can Do Xo Better.

They are right, it is made of the very best
material and by the most skilled workmen,
therefore we can guarantee it to have the
Highest Efficiency, Uniform Candle Power
and Longest Life.

We want a tew more agents who are familiar with Electric Lamps.

LET US HEAR FROM YOU.

G00DCHILD& WELSH,
276-277 Broome Street. NEWARK. N. J.

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.
Two-year guarantee.

Moloney Electric Go.
ST. LOUIS, Mo.

FRANCIS URANOER. New York.

WESTERN ELECTRICAL SUPPLY CO .

St. Louis. Mo.

NORTHWEST ELECTRIC EMI. CO..
Portland. Ore.

THE PRACTICAL VALUE AMD UTILITY OF THE

Lundell Motors
ARE DUE TO SUPERIOR DESION AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WHERE MOTIVE POWER IS. REQUIRED AND WILL OPERATE ECONOMICALLY AND
SATISFACTORILY. HIOH EFFICIENCY. OREAT DURABILITY. NON SPARKINO AND COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03106. FREE.

SPRAGUE ELECTRIC COMPANY,
MAHUFACTURERS.

Ceneral Offices:
627-531 WEST 31th STREET.

NEW YORK.

Branch Offices:
CHICAGO.

Fither Building.

BOSTON.
275 Devonshire Street.

ST. LOUIS.
Security Building.

BALTIMORE.
Maryland Trust Building.

NEW MODEL "G"
Small and light weight. Accuracy guaranteed for three years.

JUL. 5-981
OCT. 2-001'SEC'SMBP ! mm 0CT.2

t STANLEY INSTRUMENT CO--—•"N MASS-

SEND FOR DESCRIPTION AND INVESTIGATE MERITS.

STANLEY INSTRUMENT COMPANY,
Goneral Sales Office : 144 Broadway. Now York. N.Y. Pacific Coasl Agency : 31 New Montgomery St.. San Francisco. C.I.
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Fanes Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOCUE NO. 9 just
issued will be mailed up-
on application.

ARK FAMILIAR TO
ALL ELECTRICAL
PEOPLE.

FARIES MFG. CO., Decatur, Illinois.

JAMES J. MURRAY & CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

We manufacture Arc and Incandescent
Globes and Shades of all Shapes in Opal
Clear. Roughed and Colored. Large
Capacity. Prompt Shipment.

Adjusters, Inc. Lamps.
Genevieve Company.
Inc. El. Lt. Manipulator Co.

Anchors (Tel. A Tel.)
Matthews A Bro., W. N.

Anmo neiator*.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Are Lampe.
Anderson Tool Co., The.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

AntomobilM.
Lowell Model Co.

Babbitt Metal an*
Solder. a n
Gr. Western Sm. and Refg.Co.

Batteries and Jars.
Burnley Battery A Mfg. Co.

Central Electric Co.
Edison Mfg. Co,
Edwards A Company.
Electric Appliance Co.
Gordon Battery Co.
Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Co.
Western Eleo. Supply Co.

Battery Solution.
Spahr A Swingle.

Bella, Baueri, Ete.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Drfiilnf.
Leattier Preserver Mfg. Corp.

Bel tlna-.
Chicago House Wrecking Co.

Leather Preserrer Mfg. Corp.

Blowen.
BturteTant Co., B. F.

Boilers.
, , „

Chicago House Wrecking Co.

Whitehead Company, W. W.

Boats.
Mnllins. W. H.

Bteki, leetrlcaL.
Aodel. Theo.. A Co.
Electrician Puolishlng Co.

Brashes.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

K. A W. Company.
ft Bro.. F. B

Weatem Electnc Company.

Oahles (See Insulated Wires.)

Caftlea, Bleat rla r :-.'<; insu-

latadWIresjCepper, Sheet
ana Bar.
American Elec. Works.
American Steel A Wire Co.
Cantral Electric Co.
General Electric Co.

.-! Electrical Mfe. Co.

Vw York Ins. Wire Co.
Slmplei Electrical Co.
Standard CndergTO-
Western Elect. Snpply Co.

Wea'.ftro Electric Company.

C«rk*>. Palate aaa
mate*.
Centra: Electric Co
Chicago Edtton Co.
Electric Appliance Co.
5«.'.'inal Carbon Co.
ReUlnrar. Hago.
Western Elect. Snpply Co.

Ca«rt«B-e»
Imlth Co.. I. aTorran.

Chains
j«fr-«7 wfg co

r",»-»i' Hr*«aert.
Cetter Elae A kf't r"o

W ntern Eactrlc Company.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Coal and Ashes Hand-
ling Machinery.
Jeffrey Mfg. vo.

Oolla and Hagneti.
Varley Duplex Magnet Co.
Western Electric Company.

Coloring for Inc. Lamps.
Barrett A Co., M. L.

Compound.
Dearborn Drug A Chem. Wks.
K. ifc W. Company.
McLennan A Co.. K.

Condnlt and Condnlta.
American Circular Loom Co.
Central Electric Co.
Electric Appliance Co.
McRoy Clay Works.
Osburn Flexible Conduit Co.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Constractlen A Repair*.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Contraetora and Elec-
tric Lia-ht Planta.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
WestinghouseElec.A Mfg.Co.

Capper Wlras.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Sohoola
American School of Corresp.
Electrical Engineer InBt.

Int. Correspond. Schools.
Cross-Ann Braces, Etc.
Anderson A Son§, W. H.

Cross-Arms, Plna and
Braekets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cot-Oats aad Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

irJ Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westlnghouse EL A Mfg. Co.

Cata.
Franklin Eng. A Electro Co.

VfnXi. lampH,
McLeod Ward A Co.

Drnms«os and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Co.
Central Electric Co.
Chicago House Wrecking Co.
Ororker- Wheeler Company.
Pt. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Lowell Model Co.

rl Electrical Mfg, Co.
Ohio Electric Work*.
Paraeli A Weed.
Schnraraan A Hayden.
flprarns El«ictr1r Co.
%>nr>+TKn > r; .. B. P.

' r.U:Ctrlr Mfg. Co.
Warrun F,!pc M fr. Co.
V.'es'om KfoctT c CO

set. fioppiy Co,
Wtm\ .<--.-. ,<.<. r,, a Mr? </,

Electric Heating Appl.
Amer. Electrical Heater Co.

Electrie Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric S*igns.
Elec. Motor A Equipment Co.

Eleetrloal and Mechan-
ical Engineers.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent & Lundy.

Eleotrleal Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage & Bro., F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Platlna- Maeh'y
Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Englnei, Gas.
Modern Gas Engine Co.
Parsell A Weed.

Enarlnea, Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Eih'it Steam Apparatus.
American District Steam Co.

Baa Oatnts.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Fllea.
Barnett Co.,G. A H.

Fire Extlnsrulshers.
Monarch Fire Appliance Co.

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forarea.
Sturtevant Co., B. F.

Fnaoa and Fait Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
D. A W. Fuse Company.
Electric Appliance Co.
Vomacka A Mazanek.
Weatem Elect. Supply Co.
Western Electric Company.

Besly A Co., Chas. H.

Qeneral Bloo. SappHea.
Blssell Company, The F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Oo.
General V.lee trie Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
St. Loula Elec. Supply Co.

lard Electric Company.
Western Eleetric Co.
Western Klect. Bapply Oo.

4;1hmm Wool.
Mass Wool Mfg.Co.

OI»s>»» aad Bleetrleal
ttlaaawara.
Century Glais Co.
Murray A Co., .larne^ J.

Phtanli Glass Co.

Western Elect. Supply Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Job.
Holmes Fibre-Graphite Co.

Hanger Boards,
K. A W. Company.
Head uk and Ventilat-
ing: Apparatus.
Sturtevant Co., B. F.

Holders, Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection A Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edispn Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cabin—Haa-net Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated WlreCo.
Ohio Electric Works.
Okonlte Co., The,
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Laconers.
Barrett A Co., M. L.

Lamps, larandeseeat.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
EdiBon Decorative A Minia-
ture Lamp Dept,

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchlld A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Oo.
Shelby Electric Co.
Western Electric Co,
Weatern Elec. Supply Co.
WeHtlnghouiQ El. A Mfg. Ce.

Lamps. 1st., Adjasters.
Genevieve Company.
Inc. El. Lt. Manipulator Co,
Webster, Geo.

Lamps, I ii. ami. hi flit —
it (-t(ini'«TM A Cleaners.
Inc. El. Lt, Manipulator Co.

Llarfctnlna- Arreaters.
American Klec. Fune Oo.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Wiwitinrhoute El. A Mfg. Co.

Ltaeaaaa's « Hashers.
.ndeTfoB A Sons, W. H.
Klein A Hon, MathUs.
Smith A Hemenway Co.

Haa-net Wlree.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining- Apparatus, Dlee.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Westinghouse El. A Mfg.Co.

Motors— See Dynamos and
Motors.

Name Plates.
G. A P. Engraving Co.

Nippers and Flyers.
Klein A Son, Mathias.
Smith & Hemenvvay Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Johnston, Thomas J.

Phosphor Bronte.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Plevtlnum Bongbt and
Sold.
Baker A Company.
Gt.West. Sm. and Refining Co.

Poles aad Ties.
Berthold A Jennings.
.Fowler, John H.
Holcomb-Lobb Co.
Lindsley Bros. Co.
Maitoy Lumber Co.
Meredith Cedar Co., J. P.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter-Morse Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co.. C. H.

Polihh (Metal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Blerce Smith-Vaile.

Pnlleya.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
S tilwell-Bierce Smith-Vaile.
Williams A Co., M. F.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt.West. Sm.and ReflnlngCo.

Reflectors.
Amer. Refit. A Lighting Co.
Farles Manufacturing Co.
McLeod, Ward & Co.

Re-Wlndlns;—Repalra.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. A.
Westlnehouae El. A Mfg. Co.

Seeond-Hand Haeh'y.
Chicago House Wrecking Co.
Gregory Electric Co.
Matthews A Bro., W. N.
McKlnney A Co., W. S.
Schureman A Harden.

For AipJirjbetJofil XrxcX&x. o*

Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Amur. Refit. A Lighting Co.
PariOS Manufacturing Co.

Ho'iicring Paate.
Burnley Itattery A Mfg. Co.

Holder!ngM ticks.
K. .t W. Company.

peaklaa Tahea.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Westtirn Klec. Snpply Co.

Aavertlsiement-i <S«3© Page 3t

Speed Indicators.
Bealy & Co., Chas. H.
Queen A Co.
Weston Electrical Init. Co.

Sprlnsrs.
American Steel A Wire Co.
Barnes Co., The WaUace
Manroas, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
imerican Battery Co.
Electric Storage Battery Cc

Tapes, Insulatina-.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
OkoniteCo., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Hatertal and Switch-
hoards.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co
Bissell Company, The F
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co
Columbia Telephone Mfg.Co
Couch A Seeley Co.
Ericsson Telephone Co.
Eureka Electric Company.
Farr A Farr,
KeUogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co
Metropolitan Tel. A Elec. Co.
Missouri Electrical Mfg Co
Moon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Simplex Interior Telep. Co.
Standard Construction Co
Standard Tel. A El. Co
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
StrowgerAut. Tel. Exchange.
Telephone Co. of Amer. The
Union Switchboard Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Eleo. Supply Co.

Telephone ttervice.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Dlcke Tool Company.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith & Hemenway Co.

Transformers.
Central Electric Company.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company.
Vlndex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlngbouse El. A Mfg. Co

Truelca, Bleotrle Oar.
General Electric Oo.
WestlnghouKe El. A Mfg. Co

Turbine Water Wheela.
Leffel A Co., Jas.
Smith Co., 8. Morgan.
Stllwell-Blerce Smith-Vails.

aralahea.
Sterling Varnish Co.

Valeaalaed Flare.
Vulcanized Fibre Co.

Wire, Bare.
American Steel A Wire Oo.
Besly A Co., Chai H.
Central Electric Co.
Electric Appliance Co.
Okonlte Co., The
Phillips Insulated wire Co.
Roebling's Sons Co., J A.
Standard Underground 0. Os
Western Electric Oo.
Western Electrical Sup. Oo.

I-Esy •atfl.ta.
Queen A Oo.
Wlllyoang, Elmsr a.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

Your Boiler Water Must be Analyzed IS? SXtTJffi.
You must deal with a Company who can sell you the concentrated solid extracts to be

reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also betterdeal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL

W'.-M. II. KIXi^VK, •rewltlent. TELEPHONE, HARRISON I358and 1373.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

UITIOA. NK>V YOFRK.

SOLDERINC SALTS.

314-316 EAST 75TH STREET,

VOMACKA & MAZANEK,
MAKOFACTTJBEB8 OF

Tested Fuse links. Fuse Wire and Specialties.

NEW YORK CITY.

ELECTRIC WIRING TUBES,
TROLLEY KNOBS. INSULATORS.

MANUFACTURERS OF

PORCELAIN OR CLAY SPECIALTIES.
knob,, deals Circuit Breakers.

THE BOWERS MANUFACTURING CO..
MOGADORE. OHIO.

"MANROSS"
HAIR SPRINGS

FOR ELECTRIC
l\IHCATnf. ANDRECORDINC
c.ak.is STE/lrVI GAUGES, ETC.

Largest Manufacturers of

Hair Springs in the United States.

Non-Magnetic Hair Springs of Phos-
phor Bronze and other non-magnetic
metals. Hair springs of anj de-
scription manufactured to order.

F. N. MANROSS, Forestville, Conn.

EDISON PRIMARY BATTERIES.

FOR CAS ENGINES.

SLOT MACHINES.

AUTOMOBILES

RAILROAD SIGNALS.

CROSSING SELLS.

SMALL MOTORS.

ETC.

CONSTANT CURRIN

NO LOCAL ACTION.

WILL NOT FREEZE.

CELLS FOR

PORTABLE

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY,
Chicago orrtce. i

CHICAGO FUSE WIRE & MFG. CO.

Fnie Wire. Fast* Link..
Telephone Fa**---.

Faifl Blocks.
Exhibit, Sec. "S." Electricity Blag.. Buffalo.

CHICAGO FUSE WIRE A. MFG. CO.,
358 DEARBORN STREET CHICAGO.
0S3 BROADWAY. NEW TORK.

HIGH GRADE

Porcelain Insulators,
ALL STYLES AND SIZES,

CUTS REDUCED ONE-HALF SIZE

INSIST ON HAVINC BRUNTS TUBES, INSULA-
TORS AND CLEATS.

THEY COMPLY WITH ALL UNDERWRITERS* REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

WHY IS IT
that some people con-
tinue to be satisfied

with the old method of

streetandshop lighting
when a most modern
and inexpensive meth-
od can be had by the
use of Western Electric

advance type of direct

current constant poten-
tial long burning Arc
Lamps, operating
singly in multiple?

Write for our late bulletin

describing this apparatus.

Western Electric Company,
CHICAGO. ST. LOUIS. PHILADELPHIA, NEW YORK.

AMERICAN ELECTRIC COMP WO
St. Paul. Minn*

STANDARD ELECTRIC COMPANY
Cincinnati, Ohio.

ANTWERP. LONDON

CALIFORNIA ELECTRICAL WORKS,
San Frmndftco, CI.

KILIMU'RNE * CLARK COMPAM .

Seattle. Wash.

PARIS.
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The Official Inspector

w
*W

/

has no difficulty in approving a job of

electric wiring when " Flexduct " is used as

the insulator.

This flexible conduit, when installed, is

positively intact— all possibility of fractures

which would weaken its insulating character

being avoided by its peculiar construction.

"FLEXDUCT"
is a new and perfect flexible conduit made by the Osburn Flexible

Conduit Co.

It has been approved by the National Board of Fire Underwriters

and Official Boards of Inspection throughout the country.

It is a radical improvement upon any similar conduit manufactured.

Instead of the usual paper spiral and adhesive tape wound in an

opposite direction, "Flexduct" is composed of a special fiber woven

together by flexible warp into an inseparable tube.

It is impossible to pull this spiral apart, either when installing the

conduit or when fishing wires through it.

The weaving runs longitudinally and presents a smooth, unresisting

inner surface on which sharp-pointed wires cannot catch.

The interior cannot be ripped out, because it is a woven, inseparable

structure.

All electricians, builders, owners and others interested in electric

wiring will readily appreciate this feature.

Other advantages are:

It is thoroughly flexible, as its name implies— it can readily be bent

around posts, girders, angles of floors, etc.

It is positively moisture-proof—made so by close interweaving and

by a treatment with a special compound which fills up the pores.

The accompanying illustration shows the construction ol "Flexduct"

at a glance.

This new and perfect conduit deserves your preference—especially as it costs no more

than the old style conduit. All jobbers carry it in stock.

Outer Covering,

nterwoven spiral

—the weaving
running longitud-

inally.

Split open—show-
ing perfectly

smooth interior,

with no raised

sections for sharp-

pointed wires to

catch en.

—Frnm <t photograph.

Send for our booklet on " Flexduct.^

Osburn Flexible Conduit Co.,
General Sales Offices. 21 Park Row. N. Y. City.
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ELECTRODUCT
TRADE

ELECTRODUCT-
MARK

The Original enameled

steel conduit
Used throughout the world as a raceway for

electric wires.

Especially approved by the most eminent authori-

ties for use in fire-proof buildings, warships,

merchant vessels, and wherever the best

possible protection is required for electrical

conductors.

The enameling compound is elastic; it is also

acid proof, water proof, rust proof.

aCIRCULAR LOOM tt

THE IDEAL
FLEXIBLE
CONDUIT

FOR -jt * <*

INTERIOR
WIRING

Approved by All Boards of Fire Underwriters

in the United States. Endorsed and Used by

Architects,Electrical Engineers and Contractors.

AMERICAN CIRCULAR LOOM
COMPANY

CHELSEA, MASSACHUSETTS

NEW YORK—R. B
r

Corey, 26 Cortlandt Street

CHICAGO—Thos. G. Grier, J 28 W. Jackson Boulvd.
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PACKARD LAMPS
Hold Their Candle Power During Useful Life.

Maintain Their Efficiency During Useful Life.

DO NOT BLACKEN.
CIVE A BRILLIANT WHITE LICHT.

ALL THESE THINCS THEY
DO UNDER OUR PLAN OF

TRY US AND NOT THE LAMP.

Electric Appliance Company,
LAMP SPECIALISTS. . . . CHICAGO.

V

EDISON MINIATURE LAMPS
have been for twenty years

The Standard of the World

and are to-day more largely used than

all other makes combined.

Serviceable, Economical, Reliable.

Miniature and Candelabra Sockets
and Receptacles,

X-A'ay Tubes,

Dczvar Bulbs for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP IEPT.,

General Ekcfric Company, Harrison, N. J.

EMPIRE
A high grade insulator, composed of specially woven muslin or prepared

Al flTU bond Pa Per > treated with two evenly distributed coats of linseed oil,

||H| :| ft purified by our own process and thoroughly baked. Average breakdown

test, 506 volts per mil.

AND

PAPER
MICA INSULATOR COMPANY,

CHICACO. (PATENTEES.) NEW YORK.

For Porcelain or Clay In*
sulatlng Specialties, such as
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,

MOCADQRE. OHIO

iraVOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,

^p 2 etc.^

^

RELIABLE. ACCURATE.
k^^SL^J Send for Circular,a*T l. m. picnolet.

78-80 Cortlandt St., NEW YORK, N. Y-

Save Your Commutators by using

THE K. & W. DYNAMO BRUSH AND
COMMUTATOR COMPOUND.

The Cheapest and Best on the Market.

THE K. & W. COMPANY. Pittsfield. Mass.

Manufacturers of Dynamos, Brushes, Commu-
tator Compound, Soldering Sticks and Arc Light
Hanger Boards. Samples of Compound FREE.
Agents wanted.

AMERICAN" HS"
ARE THE.' BEST. Sand for deicrlptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
r o leas. 1 7 IS. Clinton SI., Chicago, III,

YOU ^kJE>E>r> IT!
Gale's Commutator
Compound.
The Only Article That Will Prevent Sparking.

Will keep the Commutator In good condition and prevent cutting. Absolutely will not gum the brushes.

(EOc. per stick. 85.00 per dozen Send 50c. for trial stick.

FOR SALE BY ALL SUPPLY HOUSES OR

KUn| CUUAII 9 ftrt Hole Manufacturers,
rnGLkllllAll ft UUii 1>09.100 Washington Street, I'UICAUO.

F? IM t-t

AMERICAN ELECTRICAL HEATER CO.
Manufacturers Electric Heating Appliances,

utalogiiG. 193-197 River St. DETROIT MICH

Eureka Depolarizing

Solution for battery cells.

WHITE TJ8 ABOUT IT.

8PAHR & SWINGLE.
MILLERSBURC, OHIO.

WE BUY OLD BELTS
OR SCRAPS, ANY SIZE OR

CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFd.CORP.
27 W. MONROE ST.. CHICAGO.

LtUMJL

/yy\JSV\AsVY\MyW^

cOvl

McRov Clay Works,
Brazil, hi-t

302 Broadway, New York

1030 Monadnock Blk., Chicago.

THE NATIONAL CONDUIT* CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

WRITE-FORILLUSTRaTEDCATAlOGUE

/IMCR/Cflti MFLECTORtL/Otririe CO.

raunco.

THE REYNOLDS FLASHER
THE ONLY SUCCESSFUL

....COMMUTATING DEVICE....

THE
ORIGINAL

REYNOLDS
FLASHER

SAVES I'lllill -II

' 'ERCENT

UN ELECTRIC

LIGHT HILLS

iR ELECTRIC SIGNS AND ELECTRICAL
DECORATIONS OF ANY liTNIl.

THE CONSTRUCTION OP tins
SUCCESSFUL

DEVICE IS SO SIMPLE AND HAS SO FEW
PARTS THAT IT OUVIATES ALL COMPLICATIONS

IS COMPACT AND MEETS ALL DEMANDS. IN USE IIV

IH'NDFIKDs OF THE LARGEST CONCERNS ALL OVER THE WliRI.I

Write TO DAY for Catalog*.3LOS EUKOTHIO OO , (Inc.)
22 1 FIFTH AVENUE, CHICACO.

\\ 15 HAVE A

MOST INTER-

KSTIMI PROPO-

SITION TO MAKE

TO CENTRAL

STATIONS. ELEC-

TRICAL SUPPLY

HOUSES AND

ELECTRI-

CIANS.
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FRANK N. PMILLPI*. P««.tDCHT.

C. M. WAGCNBIII-. TnHtUACB.

AMERICAN ELECTRICAL WORKS,
1: 1 / PROVIDKNCK. B. I.

'

>C^ V \//. BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR 4ERIAL AND UNDERGROUND USE.

New Youk Stork, w. J. Watson, 20 Cortlandt St.
Ooicaoo Stoke. F, K. Donohoo, 82 Lak,j St.

Montkeal Hbanch, liugene F. I'hllllps' Electrical Works.

MAIN OFFICE* AND FACTORIES, PHILLIPSDALE, It. I.

WRITE TO OHIO ELECTRIC WORKS

-CHRISTMAS GOODS

WONDERS
AT LITTLE

Electric TableLamp(as shown in lllus-

3| tration) with Battery complete S3.00
I Battery Hanging Jjimp 10.00
s Telephone, witb Battery complete 5.95
= Electric Door Bells, all connections 1.00
= Electric Carriage Lamp _ 3.95
= Fan Motor, with Battery 5.C5
= Electric Hand Lanterns. 2.00
= $1.00 Electric Medical Batteries 3,05

= 112.00 Belt, with Suspensory'- 2.50
Telegraph Outdo, complete 2.25
Battery Motors from 51.00 to 12.00

|6.00 Bicycle Electric Lights. 2.75

Electric Railway. 2.05

"*^v PocketFlash Lights... 1.60
~""=J Necktie Lights.73c to 3.00

Send for Free Book. Describes and Illustrates many
of the most useful elet'trie devi.-t-s, at wonderfully
email prices. All practical. The lowest prleoln the
world on everything electrical. Agents can make
Jiandsonie commissions and many sales. Write, for
complete infurination.

OHIO ELECTRIC WUKKM, Cleveland, Ohio.

Six Tfirs with General Electric Company,

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent C«u,Gi. Patent Soliciting.

RHEOSTATS
FOR ALL PURPOSES.

THECuTLEn.HAMMEnMFG.CO.,
MILWAUKEE, WI8.

TlM Largest and Oldest Manufacturers of Baa*.
stats Id tbe World.

YOU KNOW YOU WANT
COOD LAMPS.

We make l hem, and the price is as

right as the quality.

THE COLORADO LAMP CO.,

DENVER.

ESTABLISHED 1976.

COMBINATION OF

Stow Flexible Shaft
AND

MULTI-SPEED MOTOR.
Practically dost and water proof. For Portable

Drilling, Tapping. Reaming, Emery Grinding, etc
"Write for Catalogue and Prices.

STOW MFG. CO., Binghamton, N. Y.
Gen'l European Agents, Seller, Sonoenthal &. C*..

85 Queen Victoria Street, London, England.

Mr. Invincibly Strong says

that the surest, strongest

and most inexpensive

anchoring device is the

STQMBAUGH GUY ANCHOR

If you will write us we
will endeavor to prove

Mr. Strong's sweeping
statement.

We have catalogs, bul-

letins, folders, price lists

and formulas, to say

nothing, of testimonials
galore, which we send
on your suggestion and
quote prices.

Your supply dealer
can fill your orders if

you wish.

W.N. Matthews &Bro.,

SOLE
DISTRIBUTORS,

603 Carleton Bldg.. St. Louis.
.

Mr. Invim iM\ strnni;.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

PINE MAGNET
ANNUNCIATOR

JUMPER NA/IR ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products In stock.

IMPROVED
1

WARREN
j

2,000 LIGHTS

ALTERNATOR
5ANDU5KY

OHIO

NATIONAL CODE STANDARD

"0. K." Weatherproof Wire.

Slow-Burning Weatherproof

Upr and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,

Office and Factory: PAWTUCKET, R. I.

Osjr-

AUTOMATIC

CLOCK

SWITCHES.
WV niakc them to turn • :

turn off show u Indc

Hants af:- r

- >amc for " on " or "off.''

16 Amp.. 25 light,. Standard. 22"

V.. 0. P.. $4 SO: T. P . $5 50

26 Amp .50 Lights. Standard. 220

V.. D. P., $5 00: T. P JS SO

50 Imp.. 100 Lights. Standard. 220

V.. 0. P.. S6 00: T P . *8 00.

76 Amp.. 150 I Ights. Standard. 220

¥ .0. P . »S00:T. P . t~ Bt

HBHl ParttcU) Reliab'e

Sent on 10 Dm' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC. ILL.

— -If^
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WANTED.
Experienced electrical workers, to repair and

build motors, controllers, transformers, etc.

Good wages to the right men. Address, "X"
care Western Electrician, 510 Marquette Iildg.,

Chicago.

WANTED.
technical graduate to assist In direct current

dynamo and motor design. Good opportunity

for a voung engineer to make start. Address,

with full particulars as to past experience, if

anv, and salary expected, "West", care of

Western Electr.cian, 510 Marquette Building,
Chicago.

WANTED.
One of the largest electrical supply houses in

the West wishes an Al salesman for the state

of Ohio. Address, giving experience, etc.,

"SUPPLY HOUSE," care Western Electrician,

510 Marquette Bldg., Chicago.

POSITION WANTED.
By an experienced and technically educated

elect- ical and steam engineer, versed in both
light and powermachinery. Am married, strictly

sober, have indicator and electrical testing in-

struments and tools. I will come on 30 days'

trial bv anyone assuring me the position should
1 prove satisfactory; I will not ask full salary for

the first 30 davs. I de-ire position as chief, but
will accept the place of assistant in a medium
size station. Anyone in need of a man write
as all letters will be answered at once. Address
"ENGINEER." care Western Electrician, 510
Marquette Bldg., Chicago.

POSITION WANTED.
A master mechanic and electrician of a 34 car

road wants similar position; 14 years' experi-

ence in operating and construction in light

power and street railways; over 8 years'reference
last place. South or Southern middle states
preferred. Address " M. N.," care Western
Electrician, 510 Marquette Bldg., Chicago.

POSITION WANTED.
A thorough competent telephone man, for-

merly Installer of exchanges now manager of
an Independent plant in a town of 25,000. so-

licits correHpondence for similar situation with
reliable company. Jan 1st next. Address "A.
B", care of Western Electrician, 510 Marquette
Building, Chicago.

TREASURY DEPARTMENT. Office of the
Supervising Architect, Washington, D. C, Oc-
tober 25th, 1901. — Sealed proposals will

be received at this oiflce until 2 o'clock P. M.
on the 20th day of November, 1901, and
then opened for the installation of a conduit
and wiring svstem for the U. S. Post Office

Building at Kansas City. Kansas. In accord-
ance with the drawings and specification,
copies of which may be obtained at this office,

or at the office of the superintendent of con-
struction at Kansas City, Kansas, at the discre-
tion of the Supervising Architect. JAMES
KNOX TAYLOR. Supervising Architect.

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the

electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one

at once.

83.OO per year;

81.50 for six months.

ELECTRICIAN PUBLISHING CO..

Suite 510 MarouettP Bldq.. CHICAGO.

regory;
ELECTRIC co.

54-62 5.C LINTON 3T. CHICAGO

One :/'.:. vr. General Electric alternator.
One 60-k. w.

" " "

Twol20-k. w. " •'

One 30-fc. w, Wev.lnghotue
One H.S-k. W.
Two BO-fc. v.-.

'• •

"60 cjtle.
One 75-k. w. M " 60 "

On-200-V. w. Wood ' 1

CftM 75-h. p., WesilnjjDou.'Mslndo'iion motor.

Send tor am Monthly Birzaln She-

on machines in Stock a*, our-'.';-.*. AH
•pparata* fully guaranteed.

FOR SALE.
65 h.p. Buckeye Engine.cylinder 10 in x 14in.

Two 60 in. fly-wheels. First-class condition.

w.s Me Kinney & Co 15-13 Marquette Bldg.Chicago.

FOR SALE.
Two 11 x 16 Syracuse straight line engines, in

first-class working condition. Two 50 K. W.
shunt wound, 115 volt Edison dynamos, self-
oiling bearings. Two 20 K. W. shunt wound.
115 volt Edison dynamos. Two 35 K. W. Lundell
six pole, 250 vo.t generators. 785 Rev. Used
six months only. Good as new. Address "8.
E.." care Western Electrician, 510 Marquette
Bldg., Chicago.

SECOND-HAND
Dynamos and Motors.

IVe invite correspondence
with those wishing to

bay or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chicago.

ARMY CURI 1 SITIES—GUNS, 75c. & S 1 .00

Swords. Pistols, Flintlocks, Curios, etc.,

for Dens and Cosy Corners.

Walsh's Sons 4 Co. .260 Washington St . Newark, N.i.

When in search of a
position advertise in

the

Western Electrician.

WATER POWER.
About .300 horse power of excess water power

can be rented for a term of years. Wheels and
power transmission installed ready for belting in
building 50x100 feet and two acres of land with
railroad siding, in a town of over 16,000 inhabi-
tants. Address "E P.," care of Western Elec-
trician, 510 Marquette Building, Chicago.

"Practical and to the Point"

IS ALL THAT NEED BE SAID OF

THETELEPHONE HAND-BOOK
By Herbert Laws Webb.

160 Pages, 133 Illustrations,

Cloth, Price $1.00.

The book for those interested in telephony.

ELECTRICIAN PUBLISHING CO.,

SIO Marquette Bldg.,

CHICACO.

The Standard Open Circuit Batteries
of the World.

r.*R AMD PRICB5.

THE LECLANCHE BATTERY CO.,
11! to 117 East 13HI St., N. Y,

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem.
plating the improvement of powers, will find It to their interest to confei
with us, as we are willing to guarantee results wbere others have failed, no
matter what make of turbine has been In use. STATE RBQURETIENTS
AND SEND FOR CATALOOUB.

S. MORGAN SMITH CO., York, Pa.
Holds old trade and makes new. Do

U.S.METAL POLISHWitt
POLISHES ALL METALS. 8*

JFFMAN -

St. iMDJANAPfJLIS.lND.

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co.

WORKS AT

TRENTON, N. J.

A NEW BOOK.

MUNICIPALITIES
vs«

PRIVATE CORPORATIONS.
Political and Business Management Compared.

By M. J. FRANCISCO.
Tables showing cost of lights furnished by Private Companies and Municipal Plants.

A list of Municipal Plants sold or abandoned.
Average cost by the two systems.

Experience of Municipalities who own plants.

Legal and official opinions from a large number of the most prominent men in the nation

Editorials opposing the system from nearly all the leading journals of the U. S.

All statistics to date.

Any Company doing street lighting will want the data contained in this book.

Sent postpaid on receipt of price, SI.OO.

ELECTRICIAN PUBLISHING
5IO MARQUETTE BLDC, CHICACO.

BARGAIN
TALKS

We are selling Talks for

Five Cents a day and up,

worth dollars in money

and hours in time.

TELEPHONE 5 Cents a day

CHICAGO TELEPHONE CO., 1",s '»" s '

and

up.

203 Washington Si.
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Gl MARK.

The "(i. I." Series A. C. System

for Street and Commercial Lighting,

is attracting the attention of Station

Managers and ICngincrs everywhere.

Perfect Regulation,

Highest Efficiency,

Ease of Installation,

Simplicity.

Are a few points that make the

"G I." A. C. System the most popu-

lar and has resulted in its selection after severe competitive test.

One Customer writes:

"We are pleased to state that we have your A. C. arc lamp sys-

tem in operation for the past five months and that the same gives

entire satisfaction. We recommend your lamps and regulators to any-

one desiring to install such a system."

WRITE FOR BULLETIN No. 83 FOR FULL
INFORMATION.

Circuit Breakers
Read what a user of G. I. Circuit Breakers

has recently written us regarding them:

"In regard to the circuit breakers furnished

us on the 24 Railway Feeder Panels, we beg to

say that up to the present time (after being in-

stalled one year) the breakers have been giving

excellent satisfaction, opening at the load for

which they were set and leaving no burnt marks

on the metal when opening under a heavy current."

WRITE FOR BULLETIN No. 52.

Switch Boards, Incandescent Lamps,

Panel Boards, Fan Motors—Desk and Ceiling,

Automatic Switches, Small Power Motors,

Quick-Break Switches, Rotary Converters,

Push-Button Switches, Rheostats, Speed Regulators,

Ammeter and Voltmeter Switches,

Circuit Breakers— U. L. & O. L.,

Flush Receptacles and Plugs, Wright Discount Indicators,

Molendo Receptacles and Plugs,

High Tension Apparatus,

Arc Lamps—A. C. <£ D. C, Underground Apparatus,

Regulators, Transformers,

Sewing Machine Transmitters,

MANUFACTURED BY

GENERAL INCANDESCENT ARC LIGHT CO,

"^^r

j

Factory and Ceneral Offices:

572-578 FIRST AVENUE, NEW YORK.

Branches in all Principal Cities. Agents Everywhere.

G. I.

INCANDESCENT
LAMPS.

General IncandescentLamp Co.,

\X VICTOR TURBINE
on horizontal shaft like cut herewith, is now being installed by the

NORTH CAROLINA ELECTRICAL POWER CO., Marshall, N. C.

The water is discharged through one end through the draft tube, and in

this case the usual end thrust connected with single wheels is entirely

provided for. The high speed, close regulation, great capacity, high

efficiency, perfect cylinder ga-e and steady motion are

SALIENT

FEATURES

OF THE

VICTOR

TURBINE.

We make a specia'ty al o of

STFAM AND POWER PUMPING MACHINERY FOR ALL PURPOSES.

AIR COMPRESSORS F.'R THE AIR LIFT SYSTEM AND GENERAL USE.

1ETAND SURFACE CONDENSERS. AIR PUMPS. VACUUM PUMPS.

STILWELLS FEED WATER HEATERS.

OIL MILL MACHINERY AND FILTER PRESSES.

If inte ested address

The Stilwell-Bierce & Smith-Yaile Co.,
257 Lehman St., DAYTON, OHIO, U. S. A.

NEW YORK. 141 Broadway. PHILADELPHIA. 612 Arch SI.

BOSTON, 73 Oliver St. CHICAGO. 311 Dearborn St.

NEW ORLEANS. 304 Hennen Bldg. LONDON E.C. 97 Queen Victoria SI.

BALTIMORE. 315 Equitable Bldg.

LAUFKETTER & BENDIT M. E. CO.. Sale's Agenls. 810 Ollie St.. ST. LOUIS. «0.

E. F. AUSTIN. Sales Agent. Smith Block, PITTSBURG. PA.

GOOD BOOKS.
AUTHORITIES ON SUBJECTS MENTIONED.

The Pocket Electrical Dictionary. 8S5?i5'K&£.
<
' He*" fl

El:
dispensable to the electrician, student and professor. Over 11.000 words and about 15,000

definitions. By Edicin ./'. Houston, A. M., Ph.D. (Princeton). 1 volume, 32mo, clotb, $a.so;
leather, $3*00.

17fj»~*-~2*Jt« 1\7T-.J/» T^cr Profusely Illustrated. A hand-book for busy people By
n.leCtt*lClty IVlade CaSy. Edwin J. Houston, A. M.. Ph. D„ and Arthur E. JTau

Sc. D. 1 volume, l2mo, cloth, $1.50.

Vrite for Bulletin
No. 90,

NBW YORK.

TV «-,-,«-.« U !«,.*-..;,. lUT^oU ;**/.•»» By Silcanus P. Thompson, D. fc. B. A .. F. K. 5.
UynamO-HleCtriC IVlacniliery. sixth edition, revised and enlarged. Profusely

illustrated with new engravings. 19 folding plates. 2 volumes. 8vo, cloth, gilt. $6.00.
The rapid advance of electrical science made it absolutely necessary to revise the la?t edition,

and this is now a new work. It is indispensable to the electrical expert, professor and student
of electrotechnics. Students an<?_ professors highly appreciate the publication of this extensive
work in two volumes.

Polyphase Electric Currents and Alternate Current Motors.
By SilvanuB P. Thompson, D. Sc, B. A.. F. R. S, 1 volume. 8vo. cloth, gilt, 55.00.

The most important work on the subject. A companion book to "Dynamo-Electric Vi-
chlnery." One of the text-books in schools of technology and colleges. Beautifully Illustrated

with tine engravings. Folding plates. Invaluable to the expert electrician.

A l««k--. r\7T-» J« C~«~» By Edicin J. Houston. Ph. P.. and A. E. Kennetly Sc. P.
-rtJgeDra IViaae JZ-aSy. Tins little work Is of special value to readers of Prof.

Thompson's Dvnamo-F.lectric Machinery and Polyphase Electric Currents, as the work has been
written to explain in a clear and simple manner the equations contained in those works. 1 vol-

ume, 16mo, cloth, 75 cents.

The Interpretation of Mathematical Formulae. MES/iSSE
nelly, Sc. D. 1 volume, l2mo., cloth. $1 a*.

A most valuable aid to students and electrical workers.

A 12 f* *l T7T L.-lii^l.i Now approaching Us 65th thousand. By William fT.Mfdtw-D \*, OI XlieCiriCliy. croft, fvolume, lzmo. doth, 50 cents. Pully Illustrated.

This excellent primary book has taken the first place in elementary sclei II h»»

received the endorsement of Thorn tor even person desiring;' 1

electricity, and is written in simple style so that a child can understand the work. It li what in
title indicates, the ilrst flight of steps in electricity.

Scholars' A B C of Electricity. IRJESSE A ,
The author of this work has designed 11 for the use of teachers and scholars, A large num-

ber of simple experiment.- have been added, wuh notes relative to the work. It is the prtmarj
book for school use.

TTU« "V D„» or Photograph} of the Invisible and Its Value In Surgery. Bj »
1 lie .A. I\.ayf y , M. i>. Written In collaboration m Ifammfr, 1 volume,

limo, cloth and silver. 75 cents; paper. 50 ••

The work explains In clear and simple style how these extraordinary :aken

through solids. Full description Is given of the apparatus used, and the text Is profusely lllus-

t rated with half-tone illustrations giving facsimile copies of the pictures taken from the nega-

tives of the author. The subjects are varied.

The A B C of the X Ray. EaK^Sn'S
: * "* """'"*'

The Hral pi Iman' work on the - I book forth'
Electricity" snowed clearly In thai work his ability to explain a technical -

who know nothing ol scientific terms. He has written ihla

clear and simple styli andavi de circulation of this useful b

author la ivautlfullv embellished with Mm-* engraving*, and nothing Is omitted thai

puhllo a dear knowledge of this remarkal tgan. The pnl

well to secure both these important

Sent Prepaid 011 lacoe-pt of Price.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., CHICAGO.
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Switchboards-Telephones
MULTIPLE.
TRANSFER.
TOLL LINE.

COMMON BATTERY.
BATTERY CALLINC.
GENERATOR CALL.

DISTRIBUTING BOARDS
MAIN AND INTERMEDIATE.

PROTECTORS - ARRESTERS
( EXCHANGE APPARATUS,

FOR TELEPHONES,
CABLES.

GABLE TERMINALS FOR ALL USES.

POLE HOUSES.
We manufacture the only complete line

of Telephone Apparatus.

WRITE FOR ESTIMATES.

STERLING ELECTRIC CO.,
FACTORY AND MAIN OFFICE:

LAFAYETTE. IND.

CHICAGO OFFICE:

1259 MONADNOCK BLOCK.

SIMPLEX TOLL COLLECTOR.
OPERATOR CAN RETURN COIN.

SAFE. SIMPLE. DURABLE.

How about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SIGNALING 'PHONE?

DROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone &Electric Co.,
76 Fifth Avenue, CHICAGO.

YOU DON'T REALIZE

HOW MUCH YOU
CAN INCREASE YOUR
DIVIDENDS WITH OUR
PAY STATIONS

NOTHING BUTMONEY
You must not buy without

first writing us.

TheAMERICANTOLLTELEPHONECO.

50 Sheriff Street. CLEVELAND. 0.

WE ARE LEADERS.

IDEAL SELECTIVE

LOCK-OUT PARTY LINE
flS^S SYSTEM

FOR EXCHANGE SERVICE

AND THE

Ideal Automatic

Exchange System

FOR

FARMERS' LINES AND

/.''}-
SMALL TOWNS.

AN INDEPENDENT SERVICE

At Party Line Rates.

WRITE US AND WE WILL TELL

(XVTfeii
YOU ALL ABOUT IT.

M e have recently purchased the patents of the DHARR
TKL.EPHONE CO., covering the IIKAKK HKLKCTOK
and BATTKBl CUT-OUT and have made improvements
on the system, on which patents are now pending.

WRI

THE U. S.

TE US NOW FOR CIRCULARS.

ELECTRIC MANFG. CO.,

BUTLER, PA.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA

719-721 Thirteenth Street N. W„ WASHINGTON, D. C.



November 9, 1901 WESTERN ELECTRICIAN IS

SWITCHBOARDS and ^
TELEPHONES §#.

That Iron you from all troubles.

CENTRAL ENERGY SYSTEMS.

Send for Catalogues.

Correspondence Solicited.

I YOU NEED GOOD APPARATUS,

WE MAKE IT.

We can help you to start right and earn dividends.

200 Capacity Eureka Switchboard.

EUREKA ELECTRIC CO,,
CHICACO, U. S. A.

TELEPHONES
Made by the Kellogg Company have TRANSMITTERS
adapted for all kinds of service.

Wherever tried, it has clearly proved itself to be the
most efficient transmitter made and is fully

CUARAN'EEO FOR BYEAPB.

but also
»t only ci

give PERIFECT ARTICULATION.

iperlority which cannot be found in any other Eranamliter.

1 HESE TRANSniTTERS are made of the very best"^ >!!" maii-ri.il by the finest mechanics that can be
had, and under the direct supervision of expert
mechanical and electrical engineers.

THE MATERIAL that enters into the construction of these transmitters is not affected
by moisture nor any sudden changes in temperature,

THE SAfTE CARE is used In the making and assembling of each transmitter as would
be In the finest time-piece. The emplo> ment of skilled workmen and the extreme
care taken in the manufacturing of each part of these transmitters makes them
so nearly alike that in actual service an expert is unable to tell one transmitter from
another, as far as talking qualities are concerned, except by the serial number
stamped on the front of each instrument. This serial number Is an advantage to oper-
ating companies, since it permits them to keep a record of each Instrument ot our make
which they possess, with readiness, as a transmitter number of course, constitutes
a number for the entire instrument. Next Week we will tell yon more about this transmitter.

WRITE FOR
BULLETIN No. 5.

KELLOGG SWITCHBOARD & SUPPLY CO.
229 S. GREEN ST., CHICACO.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,
PROTECTIVE DEVICES is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
CEN

Triephor?e
E

.

l*CV
36-50 W. Jackson Boulevard, CHICAGO, U. S. A.

STANDARD

Telephone andElectric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

yoaaaoaaoaaaaaaaaaaaaoaaaaaoaaoaaa^^

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

c#»

C9

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., TCI UCP Oil

chicaco, u. s. a. I CLi IfirUi UU.

THE MOON TERMINAL
with Metal Outer Casing, showing that

it is possible to place The Moon Terminal
Head at any desired place on the pole, to

advantage, owing to the fact that the door
for outer Casing slides.

NEVER KNOWN TO FAIL OR LOSE A WIRE.

Fuse cost is the only cost of maintenance,
as the supports are everlasting, and any-
one can re-fuse the supports.

WRITE FOR CIRCULAR.

THE MOON MFG. CO.,
43-49 S. CANAL ST., CHICAGO.

BE UP TO DATE
And install In >our town or city an

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
t o <=> U. «3 r-y .

Chios so •
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K0K0M0 TELEPHONES
Aft/Ell Satisfy YOU.

NOTHING IN FRONT OFTHEM.

Write ns for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,
No.
20. KOKOMO, IND.

2 BATTERY CALL TELEPHONES $4.50
GOOD FOR 600 FEET.

METALLIC LINE FOR INTERIOR USE.

2 MAGNETO CALL TELEPHONES $7.50
GOOD FOR 3 MILES.

SINGLE IRON WIRE FOR PRIVATE LINES,
BAITERIES ARE INCLUDED.

FARR & FARR,
110 W. JACKSON BLVD., CHICAGO.

INDUCTION COILS
To any resistance with either INSULATED or
BARE wire and for any make of telephone.

RINCER MAGNETS
For Series or Bridging work with either INSU-
LATED or BARE wire.

SWITCHBOARD MAGNETS
For any make of switchboard.

VARLEY DUPLEX MAGNET CO.,

82 Lake (St., Chicago. Phillipsdale, JR. I.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;'ust the book

thousands of men have been waiting for; it will be what you

want. 275 pages. Illustrated. Cloth, $2.0C.

Postage free.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Bldg., Chicago.

HIGH-GRADE

SERIES 'PHONE.

One of Ihe strongest Series 'Phones on
the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut.4 bar,fully nickeled,
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar bard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOB CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

MONTHLY
SALARY

RAISED

$57.

Write for a Catalogue

Our Direct Reading Ohmmeter
Is so simple and yet so good. Why chase for miles
over your line at a guess, when you can in one
moment locate your trouble. It is inexpensive,
and you sbould'know more about it. So let ua
haveyouraddress. ForsalebyallSupply Houses.

ILLINOIS ELECTRIC SPECIALTY CO.,

Chicago Office:
1203 Marquette Bldg.

Office and Factory:
Sandwich, Illinois;.

The Inspector
AND

Trouble Man.
By A. E. DOBBS.

Foil of information and diagram* fo

operate
Inspector, trouble man. lineman.

. ol telepboi i

to And and remed
\

working plans for exchange con-
. ap-to-

Xhe . : volume
pbony.

!U»£eon
ONE DOLLAR.

i iwlantlally bound Id

ELECTRICIAN PUBLISHING CO.,

610 MARQUETTE BUILDING. CHICAGO.

describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Go

When I enrolled in the Electri-
cal Engineering Course, I was
assistant in an electric light plant
at $30.00 per month. Since then
I have passed four civil service
examinations, and have had my
salary raised four times. I am
now holding a civil service posi-

tion at ?87.00 per month, and
can truthfully say I owe my pres-

ent success to the Schools.

Eobt. G. Elliott, Elec. Engr ,

Clinton Prison, Dannemora, N. Y.

This letter is but one of hun-
dreds in our files. Ordinary in-
telligence and ambition are all

that is required for the mastery
of a Course in your specialty. A
few months' study will qualify
vou for advancement. I. C. S.

TEXTBOOKS furnished free with
each course make it easy to

LEARN BY MAIL

Mechanical, Steam, Electrical, Civil and

Mining Engineering; Shop and Foundry

Practice; Mechanical Drawing; Architec-

ture; Plumbing; Sheet Metal Work; Tel-

ephony; Telegraphy; Chemistry; Orna-

mental Design; Lettering; Bookkeeping;

Stenography; Teaching; English Branch-

es; Locomotive Running; Electrothera-

peutics; German; Spanish; French.

CIRCULAR FREE.

STATE SUBJECT THAT INTERESTS
YOU.

INTERNATIONAL
CORRESPONDENCE
SCHOOLS,

Box 1002, Scranton, Pa.

STUDENTS
Will find that the Western
Electrician can help them
wonderfully in the study of

electricity. Subscribe now.

$3 oo per year, in advance.

Electrician Publishing Co.,

tunc 510 Marquotte Bldg., CHICAGO
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Crlmshaw. Raven White Core. Raven Black Core.

ALL OUR WIRES pass Inspection and carry tht above TRADE-MARKS on our tagi. We also manufacture Crlmshaw and Competition Tapes uw Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortldndt St.. INc

I CHICAGO:
I
102 Uesplnlncs St.

BOSTON:
7 Otis St.

SAN FRANCISCO.
J3 Second St.

PHON
FOR SI -IIMI WORK,

From house to stable, one part of house or store to

another, etc,

Does not require battery in each room. Compare its

size and appearance with others. Cabinets of either

polished oak, walnut or cherry, with full nickel trimmings.

Hard rubber mouthpiece; granularcarbon transmitter; bi-

polar typereceiver, withstrong permanent magnets, mounted
in hard rubber shell. The switch is self-contained, having

German silver rubbing contacts, knife edge, which makes
positive connections. A strictly high grade telephone in

every respect, the hearing and talking qualities of which
are excellent. Can be installed by any one having a slight

knowledge of electrical science. Guaranteed to operate

successfully. Once properly installed they will work for

an indefinite period, and will need no attention but an

occasional replenishing of battery.

WRITE FOR PRICES, REFERENCES
AND TESTIMONIALS.

SIMPL.EX INTERIOR TELEPHONE CO.,
431 MAIN STREET, CINCINNATI, OHIO.

Success
Comes only to those telephone exchanges which use the
BEST material. If you use our goods success Is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order loo small for attention or too large for oar
capacity. Rapid deliveries our rule and each order
filled with care. Large stocks always on band.
Telephones, every style and grade. Long and short

backboards. Elegant finish and design. Prices tbat
will suit. Hard rubber receivers. Oak or walnut wood-
work. New ideas In magneto bells. Each Instrument
guaranteed.

All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.
Electricians' tools. Lightning arresters, carbon and

fuse. Extension bells—standard and bridging. Circuit-
closers. Transmitters of various styles. Repeating
colls, Induction colls, construction material of all kinds.

No. 1. Desk Telephone.

WRITE FOR CATALOGrE.

Central Telephone & Electric Co.,

909 MARKET STREET. ST. LOUIS, MO.

Only 10 Cents Each

Practical Books
ON

Electricity.
How to make a dynamo.
How to make a telephone.

How to make an electric motor.

How to make a storage battery.

How to make a Wtmhurst electric machine.

How to make a magneto machine.

How to make a medical induction coil.

How to make a pocket accumulator-

How to make a plunge battery.

How to make a voltmeter.

How to make a galvanometer.

How to make a hand dynamo.
How to make a talking machine.

How to make a '* H. P. dynamo or motor.

How to make a toy motor.

How to make an electric bell.

How to make a telegraph instrument.

These books are illustrated and will be

sent prepaid on receipt of price.

Electrician Publ'g Co.,
BIO Marquette Building,

CHICAGO.

The Electro-Magnet
A. E. KENNELLY. RICHARD VARLEY.

ONEDOI^LAR,
TOWNSEND WOLCOTT.

PRICEJ,
CONTENTS.

General Properties. Magnetic Field of Force. Magnetic Units. Induced Magnet,
Reluctance, Permeability. Discovery of Electro-Magnetism. Iron Ring in the Mag-
netic Field. Calculation of Magnet Windings. Magnetic circuit. Given Ampere-Toms
to Find Proper Current. Relation of Ampere-Turns to Wire Space. Room Occupied by
Insulation. Heating and Other Limitine Conditions. Winding a Magnet for a Given
Voltage. Hysteresis, Self-induction. Alternating Currents. Traction.

On the Relative Values of the Windings of Electro-Magnetic Coils. Properties of
Fixed Winding Spaces and a Fixed Size of Wire. Properties of Fixed Winding Space
and Variable Size of Wire. Fixed Winding Space and Fixed Length of Wire or Number
of Turns. Constant Internal Dimensions, but External Diameter of Coil Variable.
Fixed Internal Radius and Interflange-Fixed Number of Turns of Same Size of Wire.

The Importance of Details. Actual Calculations. Working Formuke. Diameter of
Wire to Carry Given Current. Diameter of Wire to Have Given Resistance. Thickness
of Insulation in a Given Coil. Weight of Copper in a Given Coil. Table of Constants
for Insulated Wire. Standard Table of Resistances of Insulated Wires. Table Showing
Percentage of Copper and Insulation in Cotton or Silk Covered Wire. Standard Copper
Wire Table, 17 Problems (Solved) Illustrated. Cuts of 37 Magnets of Standard Dimen-
sions, Lengths Variable. Logarithms and Anti-Logarithms. Decimal Parts of an Inch.
Logarithmic Scale.

FOR SALE BT

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BLDG,, CHICAGO.

^Edwards a^C

DOOR SWITCH

rj

(The Lun;en .

II

Porcelain Insulation.

Wire Connections in Front.

Style A—Lights when door Is open;
out when door is closed.

Style B— Light s when door Is closed;
out when door Is open.

THE ECO DOOR SWITCH OPERATES
LIGHTS "EVERY OTHER TIME."

Approved by the Nation*! Board of
Und cr»rit«r».

^Ie^York H-y

Scheeffer Recording

Wattmeter.
ROUND PATTERN TYPE "£.' FOR ALTERNATING CURRENTS,

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO.
PEORIA, ILL., U. S. A.
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AUTOMATIC ENGINES

JEFFREY lECHAINS
FOR CATALOGUE,

ADDRESS

THE JEFFREY MFG. CO
COLUMBUS, OH 10*

The Williams patent

Never Slip Pneumatic and
ClutcK Pulley. The Will-

iams Patent Clutch Pul-

leys and Couplings.

M. F. WILLIAMS * CO.,
2702 N. Broadway, - ST. LOUiS, MO., U. S. A.

~JE?

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

CASOLINE ENCINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The lodern Gas Engine Co., Buffalo, N. Y.

EXCELLENCE

./^CINCINNATI
llKD-AWOUS ^fON (D

TheCH.&D.Ry,
BETWEEN

Cincinnati, Chicago,
DAYTON, INDIANAPOLIS,

TOLEDO AND DETROIT.

Standard and Compartment Sleepers.
Parlor and Cafe Dining Cars.

D. C. EDWARDS,
Passenger Traffic Manager. Cincinnati, 0.

Have VOL' read the

NEW DYNAMO TENDERS'

HAND-BOOK

By F. B. BADT?

IF NOT, WHY NOT?

Dynamo tenders cannot get along with-

out it.

Sent prepaid on receipt of price, $r.oo.

ELECTRICIAN PUBLISHING CO,,

510 Marquette Building, • CHICAGO.

Bound Volumes

Western Electrician

FOR SALE.

From Vol. 1 to Date.
ADDRESS

ELECTRICIAN PUBLISHING CO.,

510 Marquette Building, CHICAGO

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

*THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Western Line, ar-

rives San Francisco 5.15 afternoon of
third day and Los Angeles 7.45 next
morning. No change of cars; all meals
in Dining Cars. Buffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted
excursions every Wednesday from New
England. Send 4 cents postage for

•'California Illustrated" to Chicago &
North-Western Railway,

461 Broadway, • NtwYort
ladelphU

jift Wwhlneton i.t., Botton
yn Main :,\ . • • BuJ&la

n;Vln* St.. . Ctn.lnnatt
- '.'." ire

034 Superior St., . Clevcitn'l

17 Campus -Minlus, Detroit
» ;: lag n ,:,•*-.

I ore, ?.:. Ont.

Graphite Brushes
That have been fully tested and proved superior to any in the market.
We shall be pleased to send sample.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write lor pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

MONON ROUTE
AfsIP c.H.ap RjwyT

LUXURIOUS PARLOR AND DININGCARS BY DAY.
PALACE SLEEPINGAND COMPART'MEMTCARS BY NICHT,
6 TRAINS DAILY BETWEEN
CHICAGO AND THE OHIO RIVER
WHM'DOU FRANK J.REED«r>n. hulhi CHASH ROCKWELL
KEUOOT.MM CHICAGO. ™>"Hoa

The

Pioneer

Limited.

Famous

Train

of the

World.

Chicago— St. Paul—Minneapolis
VIA

The St. Paul Road.
(Chicago, Milwaukee & St. PaulRy.)

Equipment and Service

Unequaled.

Time tables, maps and information
furnished on application to

F. A. MILLER, General Passenger Agent,

Chicago, III,

rsheet Steel Indian CanoesN
I Non-si nkable- and indestructible. 14 feet long, S3 inch beam. I

Twenty-Two Dollars, Net SSM&EVS? 1

\}V. II- -MfLLINS. 352 PepotSUS M.EM.OIIIO^

When Traveling Northwest
See that yourticket reads via

WISCONSINCENTRAL

For St.Paul, Minneapolis, Ashland and
Duluth.Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt. f

MILWAUKEE. - - WIS.

ATT, EMPLOYES
In the operating department of the "Alton Road " are
required to pass mental and physical examinations
calculated to Becure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the safest railways In the world Is

"THE ONLY WAY"

F. I'A'-t'-tlENdBJII AQBNT,

reg.trade marks jhe phosphor bronze smelting co. limited,

2200 Washington ave.,philadelphia.

.) "ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,RODS,SHEETS,etc.

,Jtmt*" — DELTA METAL
^ CASTINGS, STAMPINGS and FORGINGS

ORIGINAL and Sole Makers in the U.S.
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LliMDSLEY BROTHERS COMPANY
MENOMINEE, MICH., PORTLAND, ORrCOW AND SPOKANE WASH.

WHOLESALE PRODUCERS
SO-roOT TO 80- FOOT POLES OUR -SPECIALTY.

GET OUR PRICES ON THE FOLLOWING IN MICHIGAN WHITE OEOAR.

SPECIAL SIZE TROLLEY TIES
25 30 AND 35 FOOT 6, 6!i AND 7 INCH POLES,

IT WILL PAY YOU. MALTBY LUMBER CO., BAY CITY, MICH.

CEDAR POLES, TIES,
POSTS, ETC.

Prompt Shipment. Any Quantity. Right Prices. Allow Us to Quote You.

THE PORTER-MORSE CO..
"PRODUCERS." Principal Offices. SAGINAW, MICH.

«SSc
M.KLEIN & SON

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of Interest to all linemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

CHICAGO, IL1*

THE TENNESSEE LUMBER CO.

fs headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Mala Office, Lewlsburg, Tena., Branch Office,

Kellerton, la., Oak Mills, Montlceilo, Ark.

POLES.
BERTHOLD

& JENNINGS,
WHITE CEDAR. ST. LOUIS.

IDAHO CEDAR DP tO 80 ft. Chemical Building.

CROSS
ARMS.

LONC LEAF
PINE AND FIR.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of Whit* Cedar Products.

MECHANICAL
Engineers interested in electricity should send for our 100-page

Catalogue (mailed free to any address). Any electrical book pub-

lished sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., -510 Marquette Bldg., Chicago.

J H. FOWLER
1705-7 FlSHCR BLOC-., CH/CACO.

Cedar
TORREY

CEDAR CO.,
CLINT0NVILLE, WIS.

Lirj. Stock Comtintl/ tn Hind.
Poles

POLES W. C. STERLING & SOI,
MOSroi. MICH. TIES.

El*T«n Pole Tarda lo Mlchlgan.
Wholesale Prodac^rt f«r 10 year*

9

JUST PUBLISHED.

DYNAMOS
A practical explanation of the Deflijming,

Construction, Operation. Main-
tenance and the

CARE AND MANAGEMENT
...OF...

DVINAiVlOS,
BY F. S. HUNTING,

Chief Engineer Fort Wayne Electric Cor-
poration.

20 Fatfes, Size 7 by 10 inches, 26 Illustration-..

Pamphlet Form.

PRICE, 25 CENTS.

ELECTRICIAN PUBLISHING COMPANY,
Unite SIO M&i-qnette Hide- Chleaco

H. H. ANDERSON & SONS,
16 MACOMB ST.. DETROIT. MICH.

IRON and STEEL WORK andTOOLS
ron

TELEPHONE AND RAILWAY CONSTRUCTION.

ABOUT THE PENNSYLVANIA LINES.

The verdict given by the general public,
that the 1'onuHjrlvnnla System otTeis I he
most comfortable and qnb-kf-st service frum
Chicago to Pittsburg. Philadelphia. Balti-
more, Washington and New York, Is undis-
puted by thousands of patrons who have
used thi^e lines. The dining car servl»-** Is

unsurpassed. The scenery through which
the road runs Is the most Iwnutlful of
which the East can boast—the famous
Horse Shoe Curve alone, being one of the
rarest sights to a visitor from the wentt-rn
states. The traveler Is guarded on all

sides by experienced employe* and no pains
are spared to make the Joarney one of rase
and safety.

If yon contemplate a Journey to the En-t.
full Information may be rbtnli.od i.y ad-
dressing ii. n. PKitiN^.

Assistant General PaBsrrnrer Arent,
24S South Clark street, Chicago.

All Pliers illustrated in the CREFIS

BOOK of Hardware Specialties are

m*de from the best steel there is

and are fully warranted.

SMITH * HEMENWAY CO.
lUTICA DROP FORCE 4. TOOL CO.

ask your dealer for these goods. 296 Broadway, New York City.

TESTING
OF INSULATED WIRES AND CABLES.

Bt Herbert I..w. Webb

A New Book—Just What You Need.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID. 81.00.

SEND 1ST VlllR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,

Suite SIO Marauette Building, CHICAGO.

HAWKINS
v EDUCATIONAL

^ WQRKS
6V0LUMES

ON EASY PAYMENTS
' DELIVERED .

COMPLETE
MONTHLY

4£t
J

^A.r6' <*rtv /tutrprr*. c£*£.

mj

The Electrician Publishing Co., 510 Marquette Bldg.,

Chicago. Headquarters for all latest Electrical Books.

Write for Catalogue.

WE SHOULD BE
PLEASED TO
QUOTE you PRICES
ON THE FOLLOW-
ING MICHIGAN

WHITE
CEDAR
POLES

CEDAR
POLES
IN CAR LOAD LOTS
PROMPT SHIPMENT
CORRESPONrENOE SOLICITED
Wilt. <:, r«'.n.lMi. MK-li , offloo forprlc?*.

FINE STOCK f
THIRTIES. 7-INCH TOP.
AND TWENTY-HIVES.
S AND 6-INCH TOP.

KELLOGG
SWITCHBOARD &
SUPPLY CO.,

22» SOITH OREEN
STREET. ::: CHICAOO.

RED CEDAR PILINC, POLES AMD
POSTS, ill JU» J- P- MEBtDITH
CEDAR CO., -Memphis. Term.

THE
PENNSYLVANIA

LIMITED.
In writing from New York, an official of

one of the prominent KnplUh railways, .vho
rode on tho Prnnayh mla Limited.
"I lind a most ple:iK.int Jonrn.
cagn to New \ork. Your train far snr*
passos nnviblng wo aspire to In Bog
Speclnl Information recnrdlnc the si

trnn-*]virtnHon fncM.tics onVrcd l>y 'lie

Bvlvnnls Short Line* can be obtained by
addressing

MIL n. U. DFTRINO.
Assistant General Paw»ea»7er Agent,

MS South Clark stratc. Chicago.
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Westinghouse
Engine-Type AltematOrS for Parallel Operation.

The
Standard

for

Railway

Lighting

and

Power
Service.

A modern and compact power installation ot J500 K, W. Westinghouse Engine-Type Alternators with V/estinghouse Transformers and Switchboards complete.

Westinghouse Electric & Mfg. Co.,
Write nearest Sales Office. Pittsburg, Pa. Sales Offices in All Principal Cities in U. S. and Canada.

'

BREWSTER UNIVERSAL

SIGN RECEPTACLES,
A SYSTEM OF UNITS
From wkfcch may be quickly formed; wtre4 and Installed

anythingin toe shape of

THOSOOGHt-y WE^i'HtSKPBOOe ,

ELECTRIC S10SS 08 RtjKOTRICAt,
DECORATIONS OF AXV STYtiK.

THE CONNBCTfNO. UN*.

Clamps ths R*eeptaetfct to perfectly rtgld -yet -readily

adjuntable formation of any desired design.

Simple I Practical! Inexpensive 1

indispensable to Tb«ater» or Merchants desiring to keep
abrean of toe tltae»by

ELECTRICAL ADVERTISING.

For S*:e ',y tfJ^ ""**<

ELECTRICAL
8UPPLY I - K JlVI
DEALER8nnd f^jE5 (
CENTRAL ^^^1
STAT 1 M S or <mmf- I"
ILLUMINATING ' '<[?. . ., J?"
COMPANIES
CENERALLY.

PATENT ID oto
AH.
- fa

1. tw*
t '!,-:

. I13J

80LE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

f£lgn *nd4pe?I.lly l>ef>ftrtmf;nt.)

1 3- IB Beaver 8treet, NEWARK, N. J.

THE

MOTORMAN'S GUIDE,
A PRACTICAL TREATISE

ON
Street Railway Motors;

OR-

How to Become a Practical Motorman,
By J. W. CAYETTY.

Prloe, SOo.
CONTENTS.

1. Introduction. 2. Car wiring. 3. How to locate trouble in your car while
on the road. 4. How to cut out a motor. 5. Information on "K" controllers.
6. How to locate trouble in a reversing switch and how to overcome it. 7. Kow
to reverse a car in order to obtain best effects. 8. Points about motors that should
be looked after closely. 9. Short circuits. What a short circuit means and how
to locate it. 10. Information on incandescent light circuits. 11. Electric motor
force, or how armature rotation is obtained. 12. How to increase the speed of a
motor by changing two connections. 13. General information on Westinghouse
motors. 14. Westinghouse fuse block. 15. Westinghouse lightning arresters.
1G. Westinghouse lamp circuit. 17. Information on open circuits and sparking
brushes. 18. Some questions you may be called upon to answer. 19. Points of
interest to all. 20. Conclusion. 21. Diagram of car.

EXTRACT FROM INTRODUCTION.
"Recognizing the fact that not one motorman in twenty thoroughly under-

stands his motors, I feel that I am giving them great value for their money, and
at the same time furnishing them with the means of holding a position on any
line they may be employed on. While serving as foreman in different car
houses, the author has been able to gain a great many pointers that will come upon
the examination of motormen and conductors, and having possessed these, together
with my knowledge of electricity, I feel perfectly safe in stating that they can-
not ask you any question that I have not honesliy and correctly answered in this
little book. If you wish to learn the value of this book, go to your electrician, or
man in charge of your motors, and ask him for information, and then, and not
until then, will you learn the true value of this book. It has always been under-
stood by all electricians or foremen of car houses, that no information of any
importance be given to any one outside of their class, and consequently most men
running cars to-day are ignorant of their motors."

S«r*<J for Copy.

ELECTRICIAN PUBLISHING CO.,
510 MARQUETTE BLOC, CHICAGO.
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FORT WAYNE ELECTRIC WORKS
(INCORPORATED.)

The Latest Development

in Transformers,

OUR
"WOOD" TYPE A

OIL TRANSFORMERS

Capacities:

From 5 to 1,200 Lights.

OUR BULLETIN NO. .013

WILL GIVE YOU DETAILS.
WRITE FOR ONE.

SOME FACTS:

Highest Efficiency.

Best Regulation.

Low Core Loss.

Interchangeable

Primaries

and Secondaries.

Careful

Mechanical Design.

:

TYPE A 5 Kw UNIT

Main Office and Factory, Fort Wayne, Ind.

«>»•>•>•»•••< ••«•••••©©•«>«<»•«

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

CHAPTER I: Electricity; Positive and Negative; Conductors,
oinns; Current; Am-

Permanent Magnets.—

_ PART f. CONTENTS.
Ken-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; ohms; Current; Am
DW«».—CHAPTER II: Dynamos; Magnets; Field Colls; Electro Magnets; Permanent Magnet
CHAPTER III: Armatures, Construction of, Different Kinds of: Commutators, Ilmv Made and (

ected; neatlng of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction; Series "Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Our-
Sntand Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
1APTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; resting;

Candle Power; Operated In Series: Automatic Cut-Out; In Multiple Arcor Parallel; Multiple Series;
Multiple Series Cut-Out ; Three Wire System.—CHAPTER VI: The Arc Light; How Formed:
Causes of Unsteadiness; Remedy; Effect of Shades of Globes; Shape of Carbons Under Different
Conditions of Burning; Aro Lamps; Regulating aud Cut-Out Mechanism; Action of Current; » hitch
JAmps; Clockwork Lamps; Doumo Lamps; Troubles In Letups.—CHAPTER \ 11: Commutators
and ({rushes; The Brush Commutators; Brushes; Different styles of Brushes: Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position ol Brushes; sparking
at Brushes; Care of Brushes an J Commutators; Flashing.-CHAPTER VIII: Current Regulation;
Hand Regulation; By Position »f Brushes; Resistance. Box; Resistance Colls.—CHAPTER l\:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action ol Regulator.
CHAPTER X: Brush System of Automatic current Regulation; Brush Armature: Diagram of cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
ZMal Controller; Circuits ana Connections of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System; Vutomntlc Regulator;
Circuits of Regulator: circuits of | (ynamo: Action of Regulator: Howell Pressure Indicator; Ola-
tram of Circuits; Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
matle Currant Regulation: Dvnatuo; Armature: Diagram of Circuits; Tin- Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuvler System of Automatic Current Regulation;
Dynamo; Armature, Commutator ami Brushes; Diagram of Circuits In Vrmatureand Field; Regu-
lator; circuits in Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Macuet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of riiroe-Brusli Automatic
Current Regulation; Dynamo: Extra Brush: Resistance Colls and Regulator, chapter XVI;
Ampore Motors; Tangential Seal-; Solenoid Motors.—CHAPTER XVII: Voltmeters; Pressure
and Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; \ . Needle; Differ
entlal Apparatus.—CHAPTER KIN: Wheatstono Bridge or Electrical Balance; Diagram of Cir-
cuits and Methods of use; Bridge and Rheostat; Round Form; BnUH HAPTER XX:
Tho Magneto as a Testing Instrument; Am&ture: Field: Bell; Diagram ol Circuits. CHAPTER
XXI: Coupling Ovnainos Together; In Series; In Shunt; Series, Shunt and Compound Wound M.v
ehlnos.--CllAPTr-:RXXU: Switches and Switchboards; Loop Switch; Plug and
Over Plug and Socket: Conclusion. CHAPTER XX XIII: Electric Motors; Iples the
same as la Dynamos; Types; Bhunt and Series Motors Suitable for all General Purposes; Regula-
tion of Shunt Motors: Of Series Mr. tors; Counter E. N. P.i Direction of Rotation an. I Direction of
Current; Starting Motors; Diagram of Connection.

Indu

Field; Field Current Armature; Winding; Connections; Lamination; Different
tors; Regulation: Leading Systems; The Brush Generators; Magnets; Anuatur
ductlon.—CHAPTER ll : Dynamos, Continued; The Mordev Alternator; Stationary A
Field Magnets; 1-Vrrun'l Armature; Field Magnets; Wlndli
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanlrv cm:-! • : Current
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction I

formers; Economy of Distribution; An Electrical 1L P.; Losses in < ondu
feet Of induction; Transformers.- CHAPTER V: Transformers Continued

.

verlers: Transforming Up and Down; Design Of Transfornvrs
Against; rounding the Secondary; tuber Devices; The Foil l

Formers.—CHAPTER VI. Transformers, Concluded; Fuses; Regulatl
Connecting to circuit; Regulation; Safety Fuses.—CHAPTER VIE I

Light System; Diagram of Circuits; Parallel System ; Primary Cli
of Transformers; Fuses; Diagram ol Series In Mghl < Ircult CHAPTER \ III: Una
Hysteresis: Magnetic Penetration; The circuit of Lines of Force; Experiments witt
Rapidity of Reversals and Hysteresis.-CHAPTER IX: Arc lamp-. In Srrlc
Arc Lamp; Diagram of circuits in lamp: Action of the M oca-—CHJ
Arc tamps. In Multiple; Slattery Differential Lamp: Meet
TER XI: Measuring and Indicating Apparatus; Instruments f<

Dlller from those used vcltli Continuous Currents: Ammeters; >

Forms of Instruments.- CHAPTER Ml Measuring Instruments,
incuts; TheCardeu Voltmeter; Details of the Instrument; Low !

XIII: Voltmeters: Doublet oil Voltmeter; Two Type*.—CHAPTER \n -

Spring Meter.—CHAPTER \\ TwMed Strip Instrument:
tlonof Instrument,—<TI A ITER XM: Rcoordlng Meters SI

Hpies of Operation; Dlagramsol l*arts; Slnttery induction
doles ol Operation; Watt Meter; Thomson Meter. tfl.\Fli
Difficulties In Operating; tlternate Current Generators In I'

Machines for Operating In Parallel: 1

1

CHAPTER XVIII: Ohm's I

lug Effect! Of Current* - CHAPTER XIX: Ground Alarms uud Leak D

ota
ofTrans-

isforraeca;
S«rtai Are
:. Plx Ing
of Korea;
Magnet;

.tlncltm:**

..-a

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CH
n n
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"BUG-PROOF"

BELLS

WILL INTEREST YOU.

SEND FOR
FOLDEH
SHOW ING
SI VI ES
AND PRICES.

SPIES
ELECTRIC COMPANY,

SOLt MAKERS.

87-89 W. Van Buren St.,

nutnSRn. 11 1

,

£HAILLET, ADOLPHE A.
Consulting Electrical Engineer.

plans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE. BUFFALO, N.Y.

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets*

tubes, rods and special chapes. Catalogues and samples on application*

VULCANIZED FIBRE CO., - Wilmington. Del.

THE FRANKLIN MODEL DYNAMO
IO Volts, 6 Amperes.
Shunt or Series Winding.

We furnish all Castings. Punchings and Material* In

sets with Blue-prints and Directions.

To the electrical student, amateur or Ingenious

per-on these machines are of the greatest interest, as

they furnish practical experience In construction and
winding.

WRITE FOR DYNAMO CIRCULAR NO. 16.

PARSELL & WEED, I29-I3I West 31st St., New York City.

Will Hn cl°4 * dm

«HAR

tspflsscrf'l N 10&I2
N. CANAL ST.

C H I C A G • I LL • USA' "Sffl

*

THIfOtlMNEY

\MlfST
GO

:

MECHANICAL 1

DRAFT 1
SAVES COST 01 CHIMNEY
BURNS CHEAPER FVEl/
INCREASES BOILER. CAPACITY

" OurSpecialtyisMechanicalDraft: -

B. I. SIUKTEKANI CO., bostw. j
j^ NEWYORK- PHILADELPHIA * CHICAGO - LONDON • \

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
Bervice, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Lalght Street, New York.

1 Black Diamond File Works 1
Est. 1803. Inc. 1895.

Twelve

Medals

Awarded al

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

Hi OHK ftOODS ABE ON SALE IN EVERT LEA»IV« H1BDWAKK L

«J^ STORE IN THE UNITED STATES AM> CANADA. tff

| G. & H. BARNETT COMPANY |
Jj

PHILADELPHIA, PA.

J*

NOW
IS THE TIME

TO BUY THE

Kinsman No. 8
DOUBLE-HEADED
PORTABLE LAMP

For Your Flat Top Desk.

or some of the other
designs shown in our
Catalogue. Send for It.

Mcleod, ward & co.,
S3 Thames Street,

NEW YORK.
Furnished in Nickel, Pollslipd Brass, Old Brass or Oxidized Copper.

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

ma pine:

8T. LOUIS, MO.
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IMPI FY INSULATED
llflr 1.HA. WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

"R.'mxsoN°.'
NT Simplex Electrical Company,

onaJnock Block, CHICAGO. 76-81 Cornhlll, BOSTON, MASS.

wlircKN SILLING ACINT.

H. R. HIXSON,
I 137 Monidnack Block, CHICAGO

*.°N'*
»»»—farls Exposition.

Medal for Bobber Inaalatlon.

1893-World'B Fair,

Hedal for Robber InaalatloM.

TRACE MARK,

THE STANDARD FOR
RUBBER INSULATION.
Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee *?£$* Wires

THE OKONITE CO., Ltd.
l

,

ttt,Vc
C
h
,r:d *"»«" 253 Broadway, Hew York. wV^rs.^.' 1 u*

r*>*«J

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cables,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE. TELEORAPH AND FIRE ALARrt CABLES.

All Wires ire tested at Factory. .Ii>> f.sbobo. IX

N. 1. R
National

India

Kuhln-r C'aj.'h

RUBBER COVERED
WIRKS AND OABLES.

OFFICE AID FACTORY: B»l«TOL, R. I.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

Save Your Commutators by using

THE K. & W. DYNAMO BRUSH AND
COMMUTATOR COMPOUND.

The Cheapest and Best on the Market.

THE K. & W. COMPANY. Plttsfield. Mast.

ManufHCHirf .-

Afcrntfi wanti-rf.

Queen & Co.,
lOlO Chestnut St, Phila.

480 MONON BLDG.. CMCAt*.

Acme Teetlng Sets, Queen-WIrt
Switchboard Instruments, X-Ra-
FocusTubes, Induction Coils.

• a/JKi Standa
^1 322 The R*Bokeri

I a I Chicago.^ ElectricCi
D. JJ Alao II

Standard Underground Gable Go.
rtBokerr. WMllnjhoinc Hide-. bdUh.-

Se«r Yr>rl City. I'l.M'Iptii. P»
dg.,S«D Fran* - Tneo '-On.

ElectricCables, Conduits,Wiresand Accessories.
Ich tirade Rubber CoTtred Wlrf and Cablrn.

SAVE MONEY
by using good lamps.
Ours are economical
in first as well a« ulti-

mate cost. Try them.

THE COLORADO LAMP CO.,

DENVER.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market

Write for Prices.

Minuf tclsred by

THE HEATH ELECTRIC CO.,

DETROIT, MICH.

BARE AND INSULATED

ELECTRICAL WIRES
OF EVERY DESCRIPTION.

CROWN RAIL BONDS.

AMERICAN STEEL & WIRE GO.
CHICAGO. NEW YORK. DENVER. SAN FRANCISCO.

2,000 IN USE.
Dipolar Mourn

w««*u
or rrnt-

TbcKatart Ekc.MJt.Ca.,Tro7,Ottek

TJEXB

PHOENIX GLASS CO.
MANUFACTURERS OF

GAS AND ELECTRIC

GLOBES, SHADES, Etc.

SEND FOR A COPY OF OUR NEW AND
LATEST CATALOGUE.

I

Pittsburgh. leiYori. Chicago. ;

j

IMITATED BY MANY
ONLY THE BEST COODS ARE IMITATED.
LOOK AT THE LONG LIST OF OUR IMITATORS AND

DECIDE FOR YOURSELF.

EQUALED BY NONE JTOUR MOTTO. THE RECOLLECTION OF QUALITY
REMAINS LONO AFTER THE PRICE IS FORCOTTEN.
ERICSSON TELEPHONE CO., 296 Broadway, New York.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL. OUTLET AND JUNCTION BOXES,
SWITCHBOARD*. PANEL BOARDS. SWITCHES, ETC.

UTIO». NK%AS -VOPVK.

^A/ESTHN Electrical Inalnnunt Co.,

Illuminated Dial

Station Instruments,

Th«««o InntrutoeotH «r"
ba«ed upon tho haiuo koo*
eral priuclpin kod aro Jiint

a* aceami* as our rvKiilnr
Standard Portable Ldrrrl
Current Voltmetor* aod
Ammeter", but aro much
larrrer, nud the working
p«rt« nro looloaed In n
oeatly deigned du8t-pr<>,if
Cant-Iron oaao which rlT.-.-t-
iTaly ahlelda the inm. u-
ment* from disturbing In-
fluence* of external mu-
Mtio field*.

Wavcrly Park, ESSEX CO., N. J.

Weston Standard

Reading
-

r 't.r««t|ilMI!.
.Vat I "i c ten

aod Voltmeter*, tor Altar*
natlne ami Direct Currooi

ble iti"trmuente
Iced m»Uo«1*r«p

jlTlltiad

mi-Portable La-
boratory Standard Volt'

mater* "ml Ammeter* ere
>',.«r.

Th«y at* tht> mo*t relta-

it* «Uad»rda for

HErtLlN.-Etiropo*n Wenter,
Electrinal Inntrumont Co., Klt-
••rUruM No. M.

Weston standard I Dominated L*oor»lor' *
III at Station Vollmrlrr.

Style B. -Flush Type." '

Mention the Wbutkbn Emuthjcian when writing

STERLING EXTRA INSULATING VARNI8H.
Sterling Extra Black t'tnUhlne Varninh,

Sterling Black Air Drylaa; Varnish,
Starting1 Mint L Core Plate \nrnl»h.

THE STERLIN8 VARNISH CO.,
PHI, bur,. Pa. U. S. A

THE STERLING VARNISH CO.,
25 Cotmore R*w. Blrminqham, England.

7 \ ALL STYLES OF

CD.SI f»Y

3 5 »

GLOBES-SHADES
FOR ALL TYPES OF LAMPS.

WE ARE THE ONLY HOUSE IN

AMERICA MAKINC ASPECIALTY
OF ELECTRICAL CLASSWARE.

WE CAN MAKE ANY 6

YOU DESIRE.
WRITE FOR CATAL

The Century Glass Company, Bel



WESTERN ELECTRICIAN November i6, 1901

NOW IS THE
FOR MANAGERS OF ELECTRIC
COMPANIES TO CAPTURE THE
85* OF THEIR FUEL WHICH
THEY HAVE BEEN THROWING
AWAY IN THEIR EXHAUST
STEAM AND SELL THE SAME

FOR 3 TIMES THE FIRST

-"t<^>
COST BY INSTALLING OUR

^kiJ^ c
system °f

J^S^£ UNDERGROUND STEAM MAINS

85 WRITE FOR OUR PAMPHLET
SHOWINC HOW IT IS DONE.

American District Steam Co.

LOCKPORT, N. Y.

. Mention Western Electrician

BREWSTER UNIVERSAL

SIGN RECEPTACLES,
A SYSTEM OF 8NIT3
From wfclpfa may be qutekly forwea*. irtred and installed

anytMog'tn tfceisb.ai»e0f .

THOROUGHLY WEATHERPROOF ,

ELECTRIC SIGNS Ot 8U5CTBICAt
flKCORATlONS OF AST STYLE.

THE CONNECTING LINK.

Clamiw tbe Receptacle* In perfectly rigid yet reodUy

adjustable formation or any desired design.

8implet Practical I Inexpensive !

indUpeniable to Tbeateri or Merchants desiring 10 keep

£'ore*n o( (be tlme» by

ELECTRICAL ADVERTISING.

ELECTRICAL
SUPPLY
DEALERS an*
CENTRAL
8TATIOMSor
ILLUMINATING
COMPANIES
CENERALLY.

PATENTED 0.0 «. iki
An. * '«*
• U. ON

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

Street. NEWARK, N. J.

ii J J

THEN WINTER CAME.
V\\VV.V.Vi,V.V.V.V.,

..
,.°.%\,.°.,iV.V.V«V.,.*.*.,.V.V.V.-

.,.,»'

How often this stock sentence of serial stories

could be used effectively in summing up the

annual reports of lighting companies unprepared

for the season's work.!

GET READY NOW.
Try some of the many improvements which have

been wrought by progress, and, among other

things, get a sample order of

COLUMBIA CARBONS.

VV.V.V.V.V/.VAV/.V.V.V.V.V.V/.V.V.V.V.V.'.WAV

National Carbon Company,

CLEVELAND, O.



November 16, 1901 WESTERN ELECTRICIAN

An INCANDESCENT LAMP represents a large Investment of capital, Ingenuity and skilled workmanship, It Is sold at a price to low as to necessitate eternal We buy and
vigilance In cutting costs to a minimim. A successful lamp manufacturer can not afford to experiment with poor materials. This explains me popularity of

, RefineBAKER & OO. ' S t^l ATIIVII tVJl Platlnum

408 N. J. R. R. Ave., NEWARK, N. J. 1 20 LIBERTY ST., MEW YORK. > RRBBIS*"**. I ^ ^aS* ^ scrap a

Faries Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOGUE NO. 9 Just
Issued will be mailed up-
on application.

AKR FAMILIAR TO
All KI.K< TKM'AI.
PKOfLE,

FARIES MFC. CO., Decatur, Illinois.

arwl rr

REFLECTORS - *

KNEEUNO REFLECTOR CO .

HI Mcrriuc SI.. BoHoa, Int.
B. K fnt.l.ni1 "rlirln.l fimui

Crlmshaw. Raven White Core. Raven Black Core.

ALL OUR WIRES paBs inspection and carry th« above TRADE-MARKS on our tags. We also manufacture Crlmshaw and Competition Tapes and Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortland t St.. New York.
BRANCHES:

J „J
C
rJ«

l

J

C
p

A
.?»i 5t .

BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

HERE'S A "BEAUT". .j-
OUR PETITE

ENCLOSED PATTERN

ARC LAMP.
EQUIPPED WITH AUTOMATIC
CIRCUIT OPENER.

HO AND 220 VOLTS
AND SERIES.

THE STANDARD ELEGTRIC CO.,

113 West Third Street. CINCINNATI, OHIO.

EDISON PRIMARY BATTERIES.
fORMERLY KNOWN * -- ICISON-LaUNOC

for GAS ENGINES,

SLOT MACHINES.

AUTOMOBILES

RAILROAD SIGNALS.

CHOOSING BELLS.

SMALL MOTORS.

ETC.

CONSTANT CURRENT

NO LOCAL ACTION.

WILL NOT rutlir.

CELLS 'OR

PORTABLE

WORK.

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... 22

Akron Smoking Pipe Co —
American Battery Co —
American District Steam Co.. 2

Amer. Electric Fuse Co 10

Amer. Electrical Heater Co..—
Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. Refit. ft Lighting Co.. 10

American School of Corresp.—
Amer. Steel* Wire Company. I

Amer. Toll Telephone Co. --.14

Anderson A SonB. W. H 19

Anderson Tool Co., The 5

AudelACo.,Tbeo 19

Badt & CO., F. B 10

Baker A Company 3

Ball Engine Company 18

Barnes Company, Wallace... .10

Barnett Company, G. & H 22

Barrett & Co., M. L 9

Beardsley Gravity Dam A
Construction Co 4

Berthold AJonnlnga 19

Bcsly A Co., Charles H 22

Big Four R.R 10

Blssoll Company, TheF —
Bosnert El. Construction Co.. 1

Bowers Manufacturing Co ...

—

Brunt Porcelain Works, G. F. 7

Bullock Electric Mfg. Co 5

Burnley Battery A Mfg. Co.. 5

Central Electric Co 5

Central Telephone A El. Co..—
Century Glass Co 1

Century Telephone Const. Co.lG

Challlet, Adolphe A 22

Chicago A Alton Railroad. ...18

C. AN. W.R. R 18

Chicago Edison Company 4

Chic. Fuse Wire A Mfg. Co...—
Chic. House Wrecking Co....—

Chicago Insulated Wire Co .—

CM. ASt. P. R. R 18

Chicago Telephone Co 16

C., H. A D. Ry 18

College City Electric Co 7

Colorado Lamp Co.. The 1

Columbia Telephone Mfg.Co. 14

Continuous Rail Joint Com-
pany of America 5

Couch A Seeley Co 17

Crocker-Wheeler Company.. 4

Cutler-Hammer Mfg. Co 10

Cutter Elec. A Mfg. Company.—

D. A W. Fuse Company —
Dearborn Drug A Chem. Co.. 9

Diamond Meter Company....—
Dlcke Tool Company 19

Dixon Crucible Co., Joseph. .18

Edison Decorative ft Minia-

ture Lamp Department 10

Edison Mfg. Company 3

Edwards A Company 5

Eldredge Electric Mfg. Cp...I0

Electrical Engineer Instltute.Il

Electric Appliance Company. 10

Elec. Motor A Equipment Co. 2

Electric Storage Battery Co..—
Electrician Pub. Company.., 21

Ericsson TelephoneComnany 1

Eureka Electric Company. ..15

Faries Manufacturing Co 3

Farr A Farr 16

"ForSale"AdvertisementB .. 12

Ft. Wayne Elec. Works., Inc.21

Fowler, John H 19

Franklin Eng. A Elec Co....—

G. A P. Engraving Co —
General Electric Company... 9

General Incandescent Arc

Light Company 5

General Incand. Lamp Co....—

Genevieve Company —
Glass Wool Mfg. Co 5

Goodchlld & Welsh -
Gordon Battery Company.... 4

Great Western Smelting A
Refining Company II

Gregory Electric Company. ..13

Hartford Steam Boiler In-

spection A Insurance Co... 5

Hazard Manufacturing Co.. .22

Heath Eloctrlc Company .... 1

HobartElec. Mfg. Company.. 1

notiman, G. W 12

Holcomb-LobbCo 19

Holmes Fibre-Graph. Co 4

Humphrey. Henry 11 —

Illinois Electric Special tj Co.
~

Incandescent Electric Light

Manipulator Company 5

Indiana Rub. A Ins. W. Co... . 1

India Rubbor A Gutta Tercha

Insulating Company 9

Internat'l Con-es. Schools ...12

Jeffrey Manu facturing Co .... 18

Johnston, Thomas J II

K. a \V Company I

Kartavcrt Manufacturing Co. 22

Kellogg Switchboard A Sup-

ply Company....!— 11, 15. 19

Keystone Elect. Inst, Co —
Klein ASon, Matbias 19

Kneeland Reflector Co 3

KokomoTel. A El. M. Co 16

Leather Preserr. M. Corp —
Leclanche Battery Company. 12

Leffel A Co., James 18

Llndsley Brothers Company.. 19

Lowell Model Co 19

.19Maltby Lumber Company..
Manross, F. N
Matthews A Bro., W. N....

McKlnney A Co., W. S

McLennan A Company, K..

McLcod. Ward ft Co
McRoy Clay Works
Meredith Cedar Co., J. P...

Metropolitan Tel. ft El. Co
Mica Insulator Company —
Miscellaneous Advs 12

Missouri Electrical Mfg. Co.. 8

Modern Gas Engine Co IS

Moloney Electric Company..—

Monarch Flro Appl. Co t

Monon Railroad 18

Moon Mfg. Co.. The 15

Morse cedar Company IB

Mulllns, W. H 18

Munsell A Co.. Eugene 10

Murray A- Co.. Jame> J I

National Carbon Company -

National Conduit ft Cable Co. 10

National India Rubber Co.... 1

New York Ina. Wlro Co 3

Okonite Company. The 1

Osburn Flexible. Conduit Co.13

Paragon Fan A Motor Co —
Parsell ft Weed —
Pennsylvania Lints 18. 19

Penizo A Sons i»

Phillips, Eugene F II

Phillips Insulated Wire Co... 11

Phoenix Glass Company 1

Phosphor-Bronxe S. Co IS

Plgnolet, L. M 1"

Pittsburg ft L. S. Iron Co 19

Queen A Company.,

For Olassmed Inde: o*
Ohio Electric Work. It

Advertlseaients

Relslnger. Hugo 7

Reynolds Flectric Co —
R. I. Teieph. ft Elec Co ItJ

Rockwood Mfg. Company 1

Roebllng-s Sons Co.. J. A 22

Bag©, f. it. ft Bra 12

St. Louis Elec Supply Co. . . 8
Sargent A Lundy —
Sawyer-Man Elec Company..—
So h.u reman ft Hayden .

.

Shelby Electric Company —
Simplex Electrical Co., The., l

Simplex Interior Tcl<v

Smith ft Hemenway Co 19

Smith Co., S. Morgan 12

Spahr ft Swingle 11

Spies Electric Company
Sprague Electric Company ,. 4

Standard Con«trnctlon Co. ...16

Standard Electric Company. S

Standard TcL ft Elec Co 15

Standard Underg. Cable Co 1

Stanley Instrument Co 5

See ^cagro t3»

Sterling A Son. W. C 19

Sterling Electric Company...—
Sterling Varnish Co.. The".... 1

Stllwell - Blerco A Smith-
VaUe Company 17

Stow Mfg. Company —
Stromberg-CarLson TeL Mfg.

Company \h

StrowgerAut. Tel. Exchange 15

Sturtevmnt Company. B. P.. ..22

Telephone Co. of Amer.. The S

Tenn. Lumber Company id

Torrey Cedar Company 19

Union Switchboard Co 16

U. S. Electric Mfg. Co 14

Valentine-Clark Co . The....19

Varley Duplex Magnet t>

Vlndex Electric Company .. ft

Vommcka ft I —
Vulcanized Kibe: Company. .S3

Wagner Electr I

Walihn Sons ft Company .. 11

Warren El. Mfg. Company ...II

Western B 7

Western EL Supply Company.—
WeetlnghouM Eteeu
Manufacturing Company.. SO

Weston Electrical Inc.

Whitehead Company. W. w. —
Williams ft Co., M. P.,

Wlllyoung. Elmer G —
Wisconsin Central B. K
Worcester Company. C
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MOtOrS, MANUFACTURED BY

Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 1 39 Adams Street, CHICAGO.

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY GRAVITY DAM.
For five centi in stamps, we will mail to any address our book entitled. The Gravity Dam.

907 MAIN ST. Write M. W. STARK, Sec'y and Treas, for particulars. ELKHART. IND.

THE GORDON PRIMARY CELL.

The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work/gas
engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Gordon Battery Co.,
13 and 15 Laight Street, New York.

BLOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

Monarch Fire Appliance Company,
27

SKfK'vonPars?*'

JAMES J. MURRAY & CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

We manufacture Arc and Incandescent
Globes and Shades of all Shapes In Opal
Clear, Roughed and Colored. Large
Capacity. Prompt Shipment.

/FlBRE-GRAPHlTEl

COMMUTATi

1 >^VJ -VUM.\tMwt-

There's No Friction
with the Fibre-Graphite Commutator Brush.
Being oopercent.p'ire graphite, it insures low

resistance, no sparking under a varying load, and
longer wear. TLere is no greasing required.

The Fibre-Graphite is therefore the most eco-

nomic brush on ihe market. Send for price list.

HOLMES FIBRE-GRAPHITE MFG. CO.
5155 Wakefield St.,Germantown. PHILADELPHIA.

THE PRACTICAL VALUEAMD UTILITY OF THE

Lundell Motors
ARE DUE TO SUPERIOR DES10N AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WHERE MOTIVE POWER IS. REQUIRED AND WILL OPERATE ECONOMICALLY AND
SATISFACTORILY. HIGH EFFICIENCY, GREAT DURABILITY, NON-SPARKING AND COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03206, FREE.

SPRAGUE ELECTRIC COMPANY,
MANUFACTURERS.

General Offices:

527-531 WEST 34th STREET,

NEW YORK.

Branch Offices:
CHICAGO.

Fisher Building.

BOSTON,
275 Devonshire Street.

ST. LOUIS,
Security Building.

BALTIMORE.
Maryland Trust Building.

CROCKER-WHEELER COMPANY,
Manufacturers and Electrical Engineers.

Years of experience together with our reliable

product impels us to call your attention to our

Generators for Furnishing Power and Motors

for Driving Tools in Machine Shops, Etc.

Main Offices and Works, AMPERE, N. J., U. S. A.
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Hubbell Pendent Pull Socket.
SOMETHING NEW.

A socket for chandeliers, wall brackets and fixtures of every description. It

has been approved by the National Board of Fire Underwriters.

SALES AOEMS,

264-266-268-270 FIFTH AVE., CHICAGO.

PATENTED

Burnley
Soldering
Paste.

Universally acknowledged
tbe best. All others imi-
tations.

250.000 *ALB. BOXES
sold In 1900. Put up In 1 i,

l-'Z. 1,5 and 10 lb. packages.

BURNLEY BATTERY
MAN'F'G CO.,

PAINESVILLE. OHIO.

Burnley Dry Batteries are

CLASS WOOL
FOR STORAGE BATTERIES AND LABORATORY

WORK, FILTRATION PURPOSES, ETC.

S2 alb. Discount furnished on application.

CLASS WOOL MFC. CO.,
207 W. Madison St.. CHICAGO.

CONTINUOUS RAIL JOINT COMPANY OF

AMERICA.
General Offices: 164 MARKET STREET,

NEWARK, N. J.

Millions In use on One Hundred and Forty-Five (145)
railroads In the United States, on over Seven Thousand Five
Hundred (7,500) miles of track.

-^

The Incandescent Lamp Ra placer and
Cleaner replaces and cleans any c. p lamp
at any height or angle.

Incandescent Electric Light Manipulator Co..

1 I 6 Bedford St., Boston, Mass.

..^1

CoTTinlete Lsmp.

LIGHT UP YOUR DARK CORNERS
BT CSINO THE

L.-H. ENCLOSED

Arc Lamp
Notice How Meat and Compact It Is.

\ These Lamps are the Simplest and Most Efficient
on the Market.

WRITE FOR CIRCULAR MATTER.

THE ANDERSON TOOL CO., andersom, inc.
AGENTS WANTED IN EVERY CITV.

THOROUGH INSPECTIONS

Insurance against Loss or Damage to

Property and Loss of Life and

Injury to Persons caused by

STEAM BOILER EXPLOSIONS.

J. if. ALLEN, Preildent,

it'll. B. FRANKLIN, Vice-President,

F. B. ALLEN, Second Vic.-Presldent,

J. B. PIERCE. Secretary,

L. B. BRAINERD. Treasurer,

L. F.MlDDLEBROOK.Aest. Secretary.

SE\D FOR OFR XEW CHICAGO RHEOSTAT Bl LEETIX.
JUST OUT,

With complete line of Motor Starting and Speed Regulating Rheostats.
Highest Quality. Lowest Prices.

GENERAL INCANDESCENT ARC LIGHT CO.
Factory and General Offices: 672-578 FIRST AVENUE, NEW YORK.

TRADE Q_ _
MARK.

G. I. INCANDESCENT LAMPS

WAGNED
PRODUCTS IA

Single Rime MoIort

Switchboards
Jvr^// Puipeires.

SthicTramomm
./Iny Vo/tage^
Mru/ Capacity

Ammeters—
VOLTMETERl^
iNDHOTGWATTOCTERf

Vfrso/ic/l comapondence
from perrons fntenvfed.

Our Su/fetins may be
/tadupon request.

'

SALES ORGANIZATION

Bullock Wagner

Electric Electric

Mfg. Co. Mfg. Co.
Cincinnati. St. Louis,
Ohio.^^

WAGNED
f PRODUCT/ IV

NEW MODEL G u

Only Recording Wattmeter Awarded Gold
Medal at Pan-American Exposition, 1901.

SEND FOR DESCRIPTION.

STANLEY INSTRUMENT COMPANY.
General Sales Office: 144 Broadway, NEW YORK, N. Y.

f VII t If CO tNl \<- I M V

:il Ntn MontioniiTj Mrn-ct. >VN rRANCISC'



WESTERN ELECTRICIAN November 16, 1901

VINDEXTRANSFORMERS
Always Reliabl

FACTORY,

AURORA,
ILL.

\/lINDEX
BROWN & McLAIN, Boston, Mass.
MISSOURI ELECTRICAL MFC. CO. St. Louis, Mo.

VARNEY ELECTRICAL SUPPLY CO., Indianapolis, Ind.
MANHATTAN ELECTRICAL SUPPLY CO., Chicago.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Ins. Lamps.
Genevieve Company.
Inc. El. Lt. Manipulator Co.

Anchors (Tel. & Tel.)
Matthews & Bro., W. N.

Annuaelators.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Eleo. Supply Go.

Arc Lsbibi.
Anderson Tool Co., The.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Westinghouse El. & Mfg. Go.

A 13 to mobiles*
Lowell Model Co.

Babbitt Metal and
Solder.
Gr. Western Sm. and Refg.Co.

Batteries and Jars.
Burnley Battery A Mfg. Co.

Central Electric Co.
Edison Mfg. Co.
Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclancne Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Co.
Western Eleo. Supply Co.

Battery Solution.
Spahr & Swingle.

Bells, Baaaers, Bte,
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

SpieB Electric Company.
Western Electric Co.

Weitem Elec. Supply Co.

Belt Dressia*.
Leather Preserver Mfg. Corp.

Beltlna-. „ , . „
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blowers.
Startevant Co., B. F.

Chicaeo* House Wrecking Co.

Whitehead Company, W. W.

Boats.
Mullins. W. H.

Beeks, leetrical.
Audel. Theo. ACo.
Electrician Pnollshlng Co.

Brasbes.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holme* Ftbre-Grapblte Co.

K. A W. Company.
,': Bro.. F. It

Western Electric Company.

Cables (See Insulated Wires.)

Cables. Bleetrle (See Insu-

lated Wlres>Capper, Bbeet
aad Bar.
American Elec. Works.
American Steel A Wire Co.

Central Electric Co.
General Electric Co.
MU»ourI Electrical Mfg. Co.

national Conduit ACableCo.
5ew York Ins. Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.

Western Elect. Supply Co.
Western Electric Company.

Carbeas, Palate aad
Plata*.
Central Electric Co.
Chicago EdltonCo.
Electric Appliance Co.
National Carbon Co.
Rs'.itngsr. Hugo.
Western Eiect. Supply Co.

Carafes are.

Smith Co.. B.MorraD
Cbalasu
Jeffrey sf fg. Co

Ctr-elt Break ire.
Catter Elec. a Mfg. Co.
Wr^stern E.ectric Company.

Coal and Ashes Hand-
ling Machinery.
Jeffrey Mfg. Uo.

Coll» aad Hairnets.
Varley Duplex Magnet Co.
Western Electric Company.

Coloring for Inc. Lamps.
Barrett ACo., M. L.

Compound.
Dearborn Drug A Chem. Wka.
K. A W. Company.
McLennan A Co.. K.

Condnlt and Conduits.
American Circular Loom Co.
Central Electric Co.
Electric Appliance Co.
McRoy Clay Works.
Osburn Flexible Conduit Co.
Sprague Electric Co.
Western Elect. Supply Co.

Conneetors and Termi-
nals.
American Elec. Fuse Co.

Construction A Repairs.
Chicago Edison Co.
Parsell & Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.

,
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Capper Wires.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
OkonlteCo.,The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Carrespondence Schools
American School of Corresp.
Electrical Engineer Inst.

Int. Correspond. Schools.
CiOHn-Arm Braces, Etc.
Anderson A Sons, W. H.

Cross-Arms, Pins aad
Braakets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cat-Oats and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westinghouse El. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

I'chU lianipw.
McLeod. Ward A Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.
Bollock Elec. Mfg. Co.
Centra] Electric Cx>.

Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Lowell Mode
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Parneh A Weed.
Bchareman AHaydsn.
flprarns Electric Co.
S'unerent Co.. B. F.
Wagner Electric Mfg. Co.
Warren Elec. Mfr. Co.
Weetem Electric Co.
Western Elect. Supply Co.
Westlngbonse EL A Mfg.Co.

Electric Heating Appl.
Amer. Electrical Heater Co.

Bleotrle Railway*.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric J»ignH,
Elec. Motor A Equipment Co.

Kleetrical and Mechan-
ical EDglaeers.
Badt A Co., F. B.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent A Lundy.

Electrical Instraatents.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois ElectricSpeeialty Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage & Bro., F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-PlatIn* Haoh'y.
Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Euifinei, Gas.
Modern Gas Engine Co.
Parsell A Weed.

Engine*, steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Bxh'at Steam Apparatus.
American District Steam Co.

Faa Outfits.
Central Electric Co.
Crocker-W heeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Hxtlnsrulshers.
Monarch Fire Appliance Co.

Flanhers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forsres.
Sturtevant Co., B. F.

Fuses and Fuse 'Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A M fg. Co

.

D. A W. Fuse Company.
Electric Appliance Co.
Vomacka A Mazanek.
Western Elect. Supply Co.
Western Electric Company.

Gears.
Besly A Co., Chas. H.

General Blee. Supplies.
Blasell Company, The F.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Co,
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Standard Electric company.
Western Elestric Co.
Weitem Elect. Supply Co.

«.Imkh Wool.
Glaus Wool Mfg.Co.

Glebes aad leetrleal
HIsmwus.
Cflntury Glass Co.
Murray A Co., James J.
Phcnnlx Glass Co.

Western Elect. Supply Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre- Graphite Co.

Hanger Boards.
K. A. W. Company.
Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, lac. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection A Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Insulators and Iasulat*
Ins Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartayert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
OkoniteCo., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's SonB Co., J. A.
Simples Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lacquers.
Barrett A Co., M. L.

Lamps, Iaeaadeseeatt.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodcblld A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Weminghouse El. A Mfg. Ce.

i.A«pa, lue.. Adjusters.
Genevieve Company.
Inc. El. Lt. Manipulator Co.
Webster, Geo.

LsmpH, Incandescent —
K**i>lacerH A Cleuners.
Inc. El. Lt. Manipulator Co.

Llcbtnlaar Arresters.
American Elec. Fuse Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wki., Inc.

General Electric Co.
Westlngbouse El. A Mfg. Co.

Maesnea's Climbers.
Anderson A Sons. W. H.
Klein A Hon. MathlM.
Smith A Hernenway Co.

3Pox* Aljpi^eiioetlocal Irxclox o* Atlsr&trtla&XYX&Ki't

Masjaet Wires.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining; Apparatus, Blee.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors— See Dynamos and
Motors.

Name Plates.
G. A P. Engraving Co.

Nippers aud Flyers.
Klein A Son, Mathias.
Smith A Hernenway Co.

Paeklns.
Besly A Co., Chas. H.

Patent Attorneys.
Johnston, Thomas J.

Phosphor Bronte.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Pletlnnm Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Ties.
Berthold A Jennings.
Fowler, John H.
Holcomb-Lobb Co.
Llndsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Morse Cedar Co.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

IN>Ii-.li (Metal).
Hoffman, G. W.

Poroelala.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.
Williams & Co., M. F.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.ana Refining Co.

Reflector**.
Amer. Refit. A Lighting Co.
Fades Manufacturing Co.
Knecland Reflector Co.
McLeod, Ward A (.0.

Re-WindIns—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. A.
Westinehouse El. A Mfg. Co.

Seeond-Hand Macb'y.
Chicago House Wrecking Co.
Gregory Electric Co.
Matthews A Bro., W. N.
McKlnney A Co.. W. S.

Schureman A Harden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Amer. Refit. A Lighting Co.
Paries Manufacturing Co.
Kneeland Ki-flccior Co.

MoidcrliiK PtiHtc.
Burnley Battery A Mfg. Co.

Soldering Sticks.
K. A W. Company.

Speaking Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

See Page 3e

Speed I:

Besly A Co,
Queen A CoW

Chai.H.

eston Electrical Inst. Co.

Springs.
American Steel A Wire Co.
Barnes Co., The Wallace
ManrogB, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
imerican Battery Co.
Electric Storage Battery Cc

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co
Okonite Co., The,
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephones, Telephone
Material and Switch-
beards.
American Elec. Fuse Co.
American El. Telephone Co
American Toll Telephone Co
Blssell Company, The F.
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec. Co
Century Telephone Const. Co
Columbia Telephone Mfg.Co
Couch.ASeeleyCo.
Ericsson Telephone Co.
Eureka Electric Company
Farr A Farr.
Kellogg Switchb. A Sup. CoKokomo Tel. A El. Mfg Co
Metropolitan Tel. A Elec. Co
Missouri Electrical Mfe CoMoon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co
Simplex Interior Telep. Co
Standard Construction Co
Standard Tel. A El. Co
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
StrowgerAut. Tel. Exchange
Telephone Co. of Amer. The
Union Switchboard Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone Service.
Chicago Telephone Co.

Taals.
Anderson A Sons, W. H,
Dlcke Tool Company.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith A Hernenway Co.

Transformers.
Central Electric Company.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company.
Vlndex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co

Tracks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Varnishes.
Sterling Varnish Co.

Vuleaalsed Fibre.
Vulcanized Fibre Go.

Wirt, Bare.
American Steel A Wire Co.
Besly A Co., Chas H.
Central Electric Co.
Electric Appliance Co.
OkoniteCo., The
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground C. Co
Western Electric Co.
Western Electrical Sup. Co.

X-Rar Outflta.
Queen A Co.
Willyoung, Elmer G.
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The "ELECTRA" Highest

Grade Nuernberg Carbons are

recognized as standard all the

world over.

All genuine "ELECTRA"
carbons are put up in packages

bearing the label with the trad*

mark "ELECTRA."

UNEQUALLED IN QMLIT
AND EFFICIENCY

X STEADY
LLIANT LICHT.

HUGO REISINGER 'I broaoway NEW YORK.

>-:-:~:-x-:-x-:-:-x-x-:-M-:-:~:-:-:-v

Qood carbons mean less cost

for current.

All the excellence in dynamos

and arc lamps counts for but

little where poor carbons are

used in lamps.

£..;..;..;..;«;..;«;..;..;..;«;..;«;«;«;-X*'X~X~X'

•
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The Inspector
AND

Trouble Man
By A. E. DOBBS.

Pull of Information and diagrams for the
operator, exchange owner, exchange manager,
Inspector, trouble man. lineman.
A complete description of telephones and

their troubles. How to rind and remedy them,
together with working plans for exchange con-
struction, complete with diagrams of all up-to-
date telephones and switchboards.
The only book In plain language. A volume

for anyone Interested in telephony.

Mailed anywhere on OWE H I I A D
receipt of price, U Nt UuLLAIt

No technicalities. Substantially bound In clot 1

AUTOMATIC

CLOCK

SWITCHES.
We make Ibem 10 turn on or t*>

turn off show window or dlsplar

lights after the store is closed.

Prices same for " on M or "off."

IB Amu.. 26 Lights. Standard. 220

V.. D. P.. $4 50; T. P . $6.60

25 Amp., 50 Lights. Standard. 220

V., D. P., $5 00: T. P..S6.60

50 Amp.. 100 Lights. Standard. 220

V.,D. P.. S6 00; T. P , $8 00.

76 Amp.. 160 tights, Standard. 220

V ,D. P., S8 00;T. P., SIP 00

Perfectly Rellab'e

Sent on 10 Days' Trial.

ELECTRICIAN PUBLISHING CO., COLLEGE CITY ELECTRIC CO.,
610 MARQUETTE BUILDING, CHICAGO. CALESBURC. ILL.

Our Direct Reading Ohmmeter
is so simple and yet so good. Why chase for miles
over your lineal a guess, when "you can In one
moment locate your trouble- It Is inexpensive,
and you should know more about It. So let us
have your address. For sate b\ allSupph House*.

ILLINOIS ELECTRIC SPECIALTY CO..

Chicago Office:
1203 Marquette Bldg

Officeand Factory:
Sandwich. Illinois.

HIGH-GRADE

PORCELAIN TUBES
300 DIFFERENT LENCTHS AND SIZES

SHOW HIGHEST TESTS YET MADE ON TUBES.

BATTERY BUSHINGS IN ALL SIZES.

IMrMJJW

ASK YOUR DEALER FOR "BRUNT" TUBES,
INSULATORS AND CLEATS.

THEY COMPLY WITH THE UNDERWRITERS'
REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

A MODERN
FACTORY

contains only the most improved machin-
ery. That's why

Western Electric MOTORS
are specified.

They are adapted
to all conditions.

Can be

DIRECT
CONNECTED,
CEARED or

BELTED,
operated on ceil-

ing, wall or floor.

Encased or Semi-
encased.

matLM |o tho^o lnlcrc&.tQd.

Western Electric Company,
CHICAG3. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANY,
St. Paul. Minn.

STVMlVk'll 1-1 l\. Ik'K kllMl'VM
Cincinnati. Ohio.

CALlFORMv ELECTRKAI WORKS
San FfsnetSOO, Cal.

Ml MH RN1 S ^i vk-k COMPANY
Seattle. Wash.



WESTERN ELECTRICIAN November 16, 1901

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date 100 per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every
house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W„ WASHINGTON, D. C.

STEVENS

MECHANICALjjATECHISM
PRACTICAL KNOWLEDGE

FOR
Atatlonary and riartne Engineers, Firemen, Electricians, notormen, Ice

Machine Men and Mechanics In General.

New and Original. All Modern Machinery fully described and explained. Technical
Points made Clear by Word and Drawing. Questions and Answers

for 1 mi Service Examinations, etc.

SUBJECTS TREATED:
WATER, STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT. SAFETY VALVES, IN-
JECTORS, PUMPS AND GOVERNORS. STEAM GAUGES. LUBRICATORS.
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COM-
POUND, RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR EN-
GINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS. JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METH-
ODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMTS, VALVES.
TESTS, TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE. STANDARD NUMBERS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY. DYNAMOS,
ACCUMULATOR. RHEOSTAT. TRANSFORMER. VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM, MANAGE-
MENT AND CARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEAS-
UREMENTS. MOTORS, STATIONARY, TROLLEY AND THIRD HAIL SYS-
TEMS, CONTROLLER, ELECTRIC LOCOMOTIVE, ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR. FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.

336 Pages. 240 Illustrations.

'RICE, 9>8.00- Sent anywhere prepaid on receipt al price.

Electrician Publishing Company,
510 Marquette Bldg., Chicago.

»»»4^»»4-»3"»»»»+»<
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

Your Boiler Water Must be Analyzed K^T",.!,",?
You must deal with a Company who can sell you the concentrated solid extracts to be

reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You hadalsobetterdeal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

WM. H. BDOAR, President. TELEPHONE, HARRISON I358and 1373.

I AMP LACQUERS
i fl H II ^V I JNCLUDINC OPA L AND CRYSTAL FROSTINC.

II II ML BARRETT & CO.. CHICAGO.

DEAD BLACK LACQUER Bauer Barff .

TRANSPARENT LACQUERS
For Brass, Copper, etc.

LACQUERS for Every Known Purpose.

fkuinapn write us. we are manufacturers.
UHIUAUUi Working Simple* Free; You Ply Ejprewije. SPECIFY FOR WHAT USE.

J*J>J»JtJ*jfjiljljtj*jsjtjtStJiJtjtJtJtJtj*Jtj***ji.*3tJt J* -t .< jt j« jj jt jt .J «•* .-J jl j« jj j* j* jj jt jt j« „vt A* jt Jijljtjljtjijt *************
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•*>

•*>

*>

*>

•*>
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*>

•*>

*>

•*>
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THE GENERAL ELECTRIC COMPANY
Largest Manufacturers of Electrical Apparatus.

Alternating Current
Generator.

Schenectady, N. Y.

Continuous Current
Generator.

FACTORIES:

Lynn, Mass.

Rotary Converter.

Harrison, N. J.

General Offices: SCHENECTADY, N. Y.

Sales Offices in all Large Cities.
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There is IMo Higher-Class India-Rubber Insulation
For Wires and Cables thanHABIRSHAW

Authorized Manufacturers of th»

ATTIX FLEXIBLE TUBE! ^A•I

The India-Rubber and Gutta-Percha Insulating Co.,

J. W. GODFREY, Manager Sales,
ID Cortlandt Street, NEW YORK.

MAIN OFFICE, Clenwood Works,

YONKI RS, IM. V.

S
(10934)—*———•————————— >»—•— »———————»———————————————————»«««»>>>»»»» I—————————————————————————————————————i—

—
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PACKARD LAMPS
Hold Their Candle Power During Useful Life.

Maintain Their Efficiency During Useful Life.

DO NOT BLACKEN.
CIVE A BRILLIANT WHITE LIGHT.

ALL THESE THINGS THEY
DO UNDER OUR PLAN OF

TRY US AND NOT THE LAMP.

Electric Appliance Company,
LAMP SPECIALISTS. . . . CHICAGO

AMERICAN ELECTRIC FUSE CO.
NEW YORK. CHICACO.

Lowest prices on telephone fuses, lightning arresters, wire connectors, paper

insulators, fuse wire and links, magnet wire and telephone wood work.

Get a sample and price on our single and double cell battery boxes and

wall boards.

=S\

INDIA MICA
We import directly from India and handle the output of

the best mines. A large stock constantly on hand enables

us to make prompt shipments. ALL OTHER QUALITIES.
Prices low.

EUGENE MUNSELL & COMPANY,
NEW YORK AND CHICACO.

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

The Largest ftnd Oldest Manufacturers of !Uim-
itats Id the World.

VOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery

J Circuits, Locating Faults, Grounds,
j* i etc.S -^ RELIABLE. ACCURATE,

tog^n^tf Send for Circular.TTT L. M. PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y-

TELEPHONE HARRISON 745

F. B. BADT&, CO.
C0NSULTIN6 AND CONTRACTING ENGINEERS

WISTCKrl AGENTS FO
WISTOM INSTRUMENTS.
WAND LEONARD RHEOSTATS.
CIRCUIT BREAKERS.
EDISON-BROWN RAIL BONDS. ETC.

1604 Monadnock Block,

CHICAGO

E Id redge Battery Voltmeter,

The only low-price pocket instru-
ment indicating in volts Connect-
ing posts have non-removable nuts.

Light weight and neat in appear-
ance. For sale by Jobbers.

Eld redge Electric Mfff. Co.,
Springfield, Mass.. U. S. A.

WANTED
You Who are Troubled with Sparking and Cutting of Commutators to Use

SO Cts. per Stick. $5.00 per Dozen.

For Sale by a)l Supply Houses, or

FREE, Sample Stick.

The only article that will PREVENT SPARKING.
Will keep the commutator In good condition and
PREVENT CUTTING.

Absolutely will Mot Gum
The Brushes ...

It will put that high gloss on the commutator you
have so long sought after.

k. Mclennan & go.,
Sole Manufacturers,

909 Title and Trust Bldg.. CHICAGO, ILL.

«*

SPRINGS
ALL SMALL SPRINCS USED BY ELECTRICAL

TRADE.

THE WALLACE BARNES CO.,

Established 1857. BRISTOL, CONN.

COMPLETE ASSORTMENT HIGH GRADE SPRING STEEL ALWAYS ON

HAND. SUBMIT SAMPLES FOR PRICES.

ASK FOR CATALOC F.

o^ iLdl4

McRoyCuv Wuiiiii.

Brazil. Inti

302 Broadway, New York,

10W Monadnock 131k.. Chicago.

THE NATIONAL CONDUIT * CABLE CO.
MUnufacturers

of

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,
Executive Offices, Times Building, NEW YORK, N. YCEMENT LINED PIPE FOR CONDUITS.

REFLECTORS!
HILVKR-PLATKD
91IKKOR
kkflki;tobh
roB
CLfHTKKM.

Made In many, sizes and styles.
Itn prisms If desired.

Iko manufacture

Sliver and Opal Gloss Inverted DouMe Cone
Reflectors, Chandeliers and Sun Burners

I'Y»r llt,'litlnj,' and ven-
tilating

Churches,
Theatres,
Halls and
Public Bulldliifff.

trcel andOrnamental
rn Lamp* of livery

Kind for Oil. Gfl or
a a a o 1 1 n e. Border
MKhtH, Bunch Llgni .

l-'oot Llehtfl and Gas
s'uti'is for 'fbeatrei

.

SEND FOR CATALOC.

AMERICAN REFLECTOR & LIGHTING COMPANY,
271-273 FRANKLIN STREET, CHICAGO, ILL., U. S, A,

THE GE TUBE
with the

New Vacuum Regulator

Is the Ideal for X-Ray Work.

Thoroughly free from all liability to puncture.

One tube does the work of three.

Gives a glow as steady as an Incandescent Lamp.

Miniature Incandescent

Lamps and Sockets.

Dewar finlbs for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N. J.
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FRANK «. PHILLPI1, PwtSIOCHT.

C. H. VYAGENSIIL, T«»»UM«.
CUGCNC r. PHILLIP*.
QCNCRAL Ma

C. BOWLmNO PHILLIPS, Vioe>P*E*.
O. F. RCMINGTON.JPI., Bcc.

AMERICAN ELECTRICAL WORKS,
l'HO\llli:\(K. it.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL «ND UNDERGROUND USE.

Iv'ew Vouk Store, w. ,t. Watson, 'J'"» Cortlandt St.

Cuicaoo Stouk. F. K. Donohoo. 82 Lako St.

MosTnEAL llitASrn, fcugenc F. I'hllllps' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE, R. I.

WRITE TO OHIO ELECTRIC WORKS

-CHRISTMAS GOODS

ELECTRIC
ONDERS
*I L'TTLE

jii Tcirs with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Causes. Patent Soliciting.

ElectrlcTableLamptas shown in illus-

tration) with Battery complete $3.00
Battery Hanging Lamp lo.ou

Telephone, with Battery complete 5.05

Eluciric Door Beits, all connections 1.00

-Electric Carriage Lamp _ 3.95

Fan Motor, with Battery 5.S3

Electric Hand Lanterns.. 2.00

t*M Electric Medical Batteries 3.95

912.00 Belt, with Suspensory 2.00

Telegraph Outfits, complete 2.25

Battery Motors from §1.00 to 12.00

ffi.00 Bicycle Electric Lights 2.75

Electric Railway 2.95

Pocket Flash Lights... 1.60

Necktie Llghts..75c. to 3.00

Send for Free Boofe. Bcserlbes and llmstratesmany
ot the most useful electric devices, at wonderfully
email prices. All practical. The lowest pru.-n in the
world on everythingelectrical. Agents can make
handsome eniniiiisj-iuna and many sales. Write for
complete infi >rmation.
OHIO ELECTSI€ WORKS, Cleveland, Ohio.

J

ELECTRICAL ENGINEER-
ING TAUGHT BY MAIL.

Write for our free illustrated book.

"Cm I Become so Electrical l.njfnetr?"

We teach Electrical Entrinee -Ing, Eleo-
trie Lighting, Electric Rnilwa' 3, Mechan-
ical Engineering, Mechanlca' Drawing,
etc., at your home, by mull. tnHltut*
indorsed by Thoa. A. Edison.

Electrical Engineer Institute,

Oept. K, 240-242 W. 234 St., New York.

Eureka depolarizing

Solution for battery cells.

WRITE US ABOUT IT.

8PAHR & SWINGLE,
MILLERSBURC, OHIO.

PLACE YOUR
"Want" and "For Sale"
advertisements in the

WESTERN ELECTRICIAN.
Immediate Returns.

JUerk
MANUFACTURERS

BABBITT METAL, BAR. WIRE SOLDER,

PIG LEAD, INGOT COPPER. SPELTER, ETC.

6REAT WESTERN SMELTING AND REFINING CO., Chicago

MBAUGH
rUY AIMOMOR
OUV TO STAY GUYED
:lephone, -1

STREET
CLEORAPH AIMI
RAILWAY

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.

\Ar\ N. MATTHEWS & BRO.,
SOLE DISTRIBUTORS,

603 OARLETON BLDO., ST. LOUIS.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY,
229 SO. GREEN ST., CHICAGO.

NASe Are Prepared to Furnish Meet Quality

FINE MAGNET
ANNUNCIATOR

JUMPER NA/IR ALSO
SWITCHBOARD

CABLE.

Any silk or cotton Insulated Wire made to order.

Standard Products in stock.

IMPROVED

WARREN
m ALTERNATOR
'-

1 SANDUSKY
OHIO2,000 LIGHTS

NATIONAL CODE STANDARD

'0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

:

PRACTICAL FEATURES

OF TELEPHONE WORK.
By A. E. DOBBS.

Cloth, 7 by 5 I 4 Inches. Illustrate.. 134 pages. Appendix. 75 Cents.

THIS work is designed as a simple, plain-speaking handbook for the prac-

tical telephone man. Its author. Mr. Dobbs, has been eminently fined

by fourteen years' experience in telephony to deal with the subject in a thor-

oughly competent manner. This he has done, and the result is a mine of in-

formation, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding

wires, resistance, inductive capacity, etc.

This or any other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

ELECTRICIAN PUBLISHING CO.,
DIO MARQUETTE BUILDINC, CHICACO.
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WANTED.
One of the largest electrical supply houses in

the West wishes an Al salesman for the state

of Ohio. Address, giving experience, etc.,

"SUPPLY HOUSE," care Western Electrician,
510 Marquette Bldg., Chicago.

WANTED.
An experienced telephone engineer who thor-

oughly understands the construction of modern
telephone apparatus. Fine position for the
rijiht man. Address "TELEPHONE ENGI-
NEER." care Western Electrician, 510 Mar-
quette Bldg., Chicago.

WANTED.
First-class experienced man to take charge of

powerhouse for hydraulic electrical trans-
mission plant operating polyphase machinery
and high voltage. Give references, experience
and salary expected. Address BOX 408, Mont-
gomery, Alabama.

WANTED.
A first-class lineman; one competent to re-

construct badly constructed lines and care for
all trouble promptly that may arise in gener-
ators, switchboards or lines. Address "Z," care
Western Electrician, 510 Marquette Bldg.,
Chicago.

Secured quickly through Western

Electrician --Help Wanted" ads.

POSITION WANTED.
By mechanical and electrical engineer as

manager or superintendent of electric light or
railway company or the two combined in small
city. Thoroughly experienced in all branches
of electric railway and lighting. At present
successful manager of electric light and power
company. Can demonstrate ability to increase
dividends. Run-down properties put on pav-
ing basis, my specially. First-class refer-
ences. Address " DIVIDENDS," care Western
Electrician, 510 Marquette Bldg., Chicago.

POSITION WANTED.
A master mechanic and electrician of a 34 car

road wants similar position; 14 years' experi-
ence in operating and construction in light,
powerand street railways; over8years'reference
last place. South or Southern middle states
preferred. Address " M. N.," care Western
Electrician, 510 Marquette Bldg., Chicago.

POSITION WANTED
with manufacturer of or dealer in electrical ap-
paratus by young man wishing to learn the busi-
ness. Good references as to character and
ability. Salary secondary. .1. M. WATSoX,
liox 49. Smithyille. 111.

When in search of a
position advertise in
the =
Western Electrician.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

bay or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St„ Chicago.

regory:
ELECTRIC co.

'54-62 5. CLINTON 57. CHICAGO

F-OF9 SAI_E.
w. General Electric alternator.

One *;'>-k. w.
e 75-k. w.

..

f'.. - '.Ingtaou^
;'.-.: w. ''

One eo-k. w. • •• 60 cycle
ie 75-k. w. " 60 "

• iaa "

• Monthly Bargain 5h..v
on m&chlnea in stock at out

opparatni fully guaranteed.

FOR SALE.
Two 11. x 16 Syracuse straight line engines, in

first-class working condition. Two 50 K. \\\
shunt wound, 115 volt Edison dynamos, sell'-

oiling bearings. Two 20 K. VV. shunt wound,
115 volt Edison dynamos. Two 35 K. VV. Lundell
six pole, 250 vo.t generators, 785 Rev. Used
six months only. Good as new. Address •' S.

E.." care Western Electrician, 510 Marquette.
Bldg., Chicago.

BRIDGES FOR SALE.
Eleven iron bridge spans for sale. For partic-

ulars address CHIEF ENGINEER. C. & A. Sy.,
918 Jlonadnock Bids;., Chicago, 111.

TELEPHONE RECEIV-
ERS FOR SALE.

65 new Bell style, single pole, compound, silk

wound, receivers. Lock nut posts. 30 cents

each. cash. E. McLEAN. Greencastle, Ind.

ARMY CURIOSITIES-GUNS, 75c. & $1.00
Swords, Pistols, Flintlocks, Curios, etc.,

for Dens and Cosy Corners.

Walsh"s Sons & Co. .260 Washington St .Newark, N.J.

Western Electrician

Want Ads
iringr Results,

Only 10 Cents Each

Practical Books
ON

Electricity.
How to make a dynamo.
How to make a telephone.

How to make an electric motor.

How to make a storage battery.

How to make a Wlmhurst electric machine.

How to make a magneto machine.
How to make a medical Induction coil.

How to make a pocket accumulator.
How to make a plunge battery.

How to make a voltmeter.

How to make a galvanometer.

How to make a hand dynamo.
How to make a talking machine.
How to make a '4 H. P. dynamo or motor.

How to make a toy motor.

How to make an electric bell.

How to make a telegraph instrument.

These books are illustrated and will be

sent prepaid on receipt of price.

Electrician Publ'g Co.,
5 I O Marquette Building,

CHICAGO.

The Standard Open Circuit Batteries

of the World.

B E«TX> T in ClBCUZiAB AN// PBICKS.

THE LECLANCHE BATTERY CO.,

Ill to 117 East 13 1st St.. N. Y.

U.S.METAL POLISH
POLISHES ALL METALS. B„„„c„

wsmsasam
Samples sen

GtEO.W.nOFFMAN

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem.
plating the improvement of powers, will And it to their interest to confei
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE RBQUIRETIENTS
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

Our Students
!

Succeed
Our instruction helps students to

better positions and higher sala-
ries. This is what a student says:

A Lineman Benefited.
My coatee has been a benefit to me in

many ways. When I enrolled, I was work-
ing an a lineman.
Owing to the ei-
cellence of yonriu-
etruction, I was
advanced to the
position ofdynamo
tender, and then to
trimmer, with an
increase in wapes.
I am now getting
practical experi-
ence in handling
machinery and
winding arma-
tures. 1 shall al-
ways be a good
friend of the
schools.

Instruction by Mail
for Electrical Workers In Electri-
cal Engineering, Power and Light-
ing, Railways, Lighting, Car Run-
ning. Monthly payments.
When writing, state subject in

which interested.
INTERNATIONAL CORRESPONDENCE SCHOOLS

Established 1891. Capital $1,500,000.

Box 1002, Scranton, Pa.

Book Orders
GIVEN PROMPT ATTENTION.

Electrician Publishing Co.,

Suite 610 Marquette Bldg.. CHICAGO.YOU
should know more about

our direct reading

OH IN/I LVI ETER

Write us.

F. B. SAGE & BRO.,
123 Liberty St., N. Y.

New and Revised Edition JUST ISSUED.

American Telephone Practice
By KEMPSTER B. MILLER, M. E.

OOJVTTECIVTSS.
Chapter I — .-listory and Principles of the Magneto Telephone. II.—History

and Principles of the Battery Transmitter. III.—The Telephone Re-
ceiver. IV.—Carbon Transmitters. V. — Induction Coils. VI.—Bat-

teries. VII.—Calling Apparatus. VIII.—The Automatic Shunt. IX.

—

The Hook Switch, and Circuits of a Telephone. X.—Commercial Call-

ing Apparatus. XI.—The Telephone Relay or Repeater. XII.— Self-

Induction and Capacity. XIII — Telephone Lines. XIV. — Simple
Switchboards for Small Exchanges. XV.—Listening and Ringing Appa-
ratus for Switchboards. XVI.—Self- Restoring Switchboard Drops. XVII.
—Complete Switchboards for Small Exchanges. XVIII.—Lamp Signal

Switchboards. XIX. —The Multiple Switchboard. XX —Transfer Sys-

tems. XXI. — Common-Battery Systems. XXII. — House Systems.

XXIII —Protective Devices. XXIV.—Distributing Boards. XXV.—Party
Lines Non-Selective. XXVI.—Party Lines. Step by Step Selective Sig-

naling. XXVII.—Selective Signaling by Strength and Polarity. XXVIII
—Harmonic Systems of Selective Signaling. XXIX.—Wire forTelephone
Use. XXX.—Pole Line Construction. XXXI.—Overhead Cable Con-
struction. XXXII.—Underground Cable Construction. XXXIII.—Test-

ing. XXXIV. — Automatic Exchanges. XXXV. — Storage Batteries.

XXXVI.—Specifications.

518 large octavo p iges, 379 Illus. Price, $3. 00.

This is the first complete treatise on Telephony in the

English language. The author was peculiarly qualified for the

task, having been an examiner in the U. S. Patent Office in

the telephonic class, and subsequently as a telephone engineer
had a wide experience in every branch of telephonic work. The
text is profusely illustrated by cuts of commercial apparatus
and carefully prepared diagrams of circuits. No diagram is

given without a full explanation. The apparatus, circuits and
methods of the American Bell Telephone Company and of the

various independent companies are fully described. The
apparatus and methods used in making all of the tests required

in commercial telephone work are fully treated.

Copies of this or any other electrical booh published sent prepaid,
to any address in the world, on receipt of price.

510 Marquette Building,

CH1CAOO, ILLINOIS.Electrician Publishing Co.,
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The Official Inspector
has no difficulty in approving a job of

electric wiring when « Flexduct "
is used as

the insulator.

This flexible conduit, when installed, is

positively intact— all possibility of fractures

which would weaken its insulating character

being avoided by its peculiar construction.

"FLEXDUCT"
is a new and perfect flexible conduit made by the Osburn Flexible

Conduit Co.

It has been approved by Boards of Fire Underwriters.

It is a radical improvement upon any similar conduit manufactured.

Instead of the usual paper spiral and adhesive tape wound in an

opposite direction, "Flexduct" is composed or a special fiber woven

together by flexible warp into an inseparable tube.

It is impossible to pull this spiral apart, either when installing the

conduit or when fishing wires through it.

The weaving runs longitudinally and presents a smooth, unresisting

inner surface on which sharp-pointed wires cannot catch.

The interior cannot be ripped out, because it is a woven, inseparable

structure.

All electricians, builders, owners and others interested in electric

wiring will readily appreciate this feature.

Other advantages are:

It is thoroughly flexible, as its name implies— it can readily be bent

around posts, girders, angles of floors, etc.

It is positively moisture-proof—made so by close interweaving and

by a treatment with a special compound which fills up the pores.

The accompanying illustration shows the construction of "Flexduct"

at a glance.

Outer Covering

Interwoven spiral

-the weaving
running longitud-

inally.

' Split open—show-

ing perfectly
smooth interior,

with no raised
sections for sharp-

pointed wires to

catch on.

y

This new and perfect conduit deserves your preference—especially as it costs no more
than the old style conduit. All jobbers carry it in stock.

Send for our booklet on " Flexduct."

Osburn Flexible Conduit Co.,
General Sales Offices, 21 Park Row, N. Y. City.
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Telephones and Switchboards of Improved Type,
"CENTRAL ENERGY," LAMP SICNAL, MULITPLE AND EXPRESS SWITCHBOARDS

FOR ANY SIZE EXCHANCE.
MAGNETO CALL OR CENTRAL ENERCY TELEPHONES.

Transmitters for Local Exchange

and Long Distance

Service.

Specially Adapted

for Central Energy Work.

Absolutely Non-packing and

Indestructible.

THIS WE GUARANTEE.

Columbia Receivers

are of tbe

Bi-polar Type and are

Guaranteed to

Maintain their Initial High

Efficiency.

Furnished with Concealed Cord,

or

Exposed Connection,

COLUMBIA DESK SET.

Requires no wiring to the coil or extension bell, the generator induction and ringer coils, being combined in one unit,
reducing liability of open circuits from multiplicity of binding posts and connections.

Columbia Switchboards have no SPRING JACKS mounted therein, same being transferred to the
ends of the Switching Cords, where they are READILY ACCESSIBLE for INSPECTION and

REPAIRS, and the NUMBER of SPRING JACKS USED is BUT 80 PER CENT.
of the NUMBER employed in OTHER makes of SWITCHBOARDS.

Columbia Telephone Manufacturing Co.,
200 South Clinton Street, CHICAGO, ILL., U. S. A.

IDEAL SELECTIVE

LOCKOUT PARTY LINE

SYSTEM
FOR EXCHANGE SERVICE

AND THE

Ideal Automatic

Exchange System

FOR

FARMERS' lines and
SMALL TOWNS.

AN INDEPENDENT SERVICE

![ Party Line Rates.

WRITE US AND «E WILL TELL

YOU ALL ABOUT IT

Representatives Wanted, men
understanding the Telephone
business Only

w .- have recently purchased t»«- patent* of the DBAKE
tklki'Iiovk CO., covering the imukk, MKLBCTOH
.-1 in I BATTKRY CUT-OUT nod have made Improvement*
on th*- -..v-t'-m. on uliteh patents ar<- now pending.

WRITE US NOW FOR CIRCULARS.

THE U, S, ELECTRIC MANFG, CO,,

2000 Etna St., BUTLER, PA.

SIMPLEX TOLL COLLECTOR
OPERATOR CAN RETURN COIN.

SAFE. SIMPLE. DURABLE.

Kow about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SIGNALING 'PHONE?

DROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone &Electric Co.,
76 Fifth Avenue, CHICACO.

YOU DON'T REALIZE

HOW MUCH YOU
CAN INCREASE YOUR
DIVIDENDS WITH OUR
PAY STATIONS

NOTHING BUTMONEY
You must not buy without

first writing us.

TrieAMERICANTOLLTELEPHONECO.,

50 Sheriff Street, • CLEVELAND, 0.

WE ARE LEADfcRS.
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THE "INDEPENDENTS"
Have been looking for a Transmitter as good

<is the Bell Solid Back. This one shown In cut,
(with back removed i, Is superior in every re-

spect, and Is guaranteed by the manufacturers.
The bridge as shown. Is made of heavy brass

and fastened by four screws to the front of the
transmitter which Is turned from a solid brass
casting. This gives very rigid construction,
and does away with any vibration In parts not

designed to eccive same. The carbon granules being contained in a cell

which is a part of the diaphragm itself, receive all the vibrations. A
hard rubber insulating block is shown on this bridge to which one elec-

trode terminal is fastened. The back electrode is self-adjusting and |s

held rigid by the clamping socket shown in the middle of the bridge.

Next week we will tell you more about this transmitter.

i- WRITE FOR BULLETIN NO. 5. K

KELLOGG SWITCHBOARD & SUPPLY CO,

229 So. GREEN ST., CHICAGO, ILL.

TooaoaoBsxi&oiaaa^^

lagHCWT
j

SWITCHBOARDS and

TELEPHONES
That free you from all troubles.

CENTRAL ENERGY SYSTEMS.

Send for Catalogues.

Correspondence Solicited.

YOU NEED GOOD APPARATUS,

WE MAKE IT.

We can help you to start right and earn dividends.

200 Capacity Eureka Switchboard.

EUREKA ELECTRIC CO,,
CHICAGO, U. S. A.

TELEPHONE TROUBLES
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,
PROTECTIVE DEVICES Is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,
CHICAGO. U. S. A.

CENTRAL ENERCY ,_ ,„ .... D .

Telephone. 36-50 W. Jackson Boulevard,

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO

C9 CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., TPI IICP Pfl

CHICACO, U. S. A. I ELLi ITirili UUi

!

YOU WILL REST ASSURED
That Your Terminals are Safe

When Protected With a

Moon Fuse Terminal Head
Never Known to Fail or Lose a Wire.

THIS ILLUSTRATION SHOWS THE OUTER CASING CLOSED

Simplifies testing and transposing of lines;

it occupies but a small space; the only

cost of maintenance is fuse wire.

Write Now For Descriptive Matter.

THE MOON MFG. CO.
45-47-49 S. Canal St., CHICAGO.

Ul TO DATI
And Install In >our town or city in

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
R ookery, Chlo«go<
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K0K0M0 TELEPHONES
\A/ill Satisfy YOU.

NOTHINCIN FRONT OF THEM.

Write ns for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

KOKOMO, IND.No.
20,

2 BATTERY CALL TELEPHONES $4.50
GOOD FOR 600 FEET.

METALLIC LINE FOR INTERIOR USE.

2 MAGNETO CALL TELEPHONES $7.50
GOOD FOR 3 MILES.

SINGLE IRON WIRE FOR PRIVATE LINES,
BAITERIES ARE INCLUDED.

FARR & FARR,
110 W. JACKSON BLVD., CHICAGO.

Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE

HIGH-GRADE

SERIES 'PHONE.
One of the strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut.4 bar,fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long "lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induct on
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

Wright Cable Hanger,
SEND FOR SAMPLES AND PRICES.

R. I. TELEPHONE & ELECTRIC CO.,

PROVIDENCE, R. I.

Mention this paper.

SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Co

GABLE TERMINALS.

CHEAPEST AND REST ON THE MARKET.

NEAT, SUBSTANTIAL,
COMPACT, MOISTURE PROOF,
CONVENIENT, WILL NOT ARC.

HARD RUBBER INSULATION.
ALL CONTACT8 SOLDERED.

WRITE FOR PRICES.

Century Telephone Construction Co.,

CLEVELAND, OHIO. ,

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If yon haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind In print

and will prove an inseparable companion. It is 'ust the book

thousands of men have been waiting for; it will he what you

want. 273 pages. Illustrated. Cloth, 82.00.

Postage free.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Bldg., Chicago.

Standard Electrical Dictionary.
BY PROF. T. O'CONOR sloane.

Author of "Arithmetic of Electricity," "Flectricity Simplified,"
"Electric Toy Making/ Etc.

682 Pages, 393 Illustrations. Handsomely bound in cloth, 8vo, $3.

An Entirely New Edition, Brought Up to Date
and Greatly Enlarged.

COMPLETE-CONCISE—CONVENIENT.
In publishing the "Standard Electrical Dictionary," the author

has adhered to what the work purports to be, exhausting the
subject of electrical terms, giving each title the clearness of ex-

planation necessary to make the understanding of it complete
without unnecessary elaboration. In this work, every electrical

word, term, or phrase will be found intelligently defined.

A practical handbook of reference, containing definitions of

about 6,000 distinct words, terms and phrases.
The work is absolutely indispensable to all in any way inter-

ested in electrical science, from the higher electrical expert to

the everyday electrical workman. Iu fact, it should be in ihe

possession of all who desire to keep abreast with the progress of

this branch of science.

ELECTRICIAN PUBLISHING CO.. B10 Marquette Bldg , Chicago.

Business
aggregating millions of

dollars is transacted daily by

Telephone

5 Cents Per Day
CHICAGO TELEPHONE CO.

and

up.

9fi STATE ST. 203 WASHINGTON ST.

J
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The Smith-Vaile Electric Driven Triplex Pumps.

Are easy to start, easy to run,

and are the acme of perfection.

We build Steam and Power Pumping Machinery

for all purposes, including

WATER WORKS
PUMPS,

Jet and Surface CONDENSERS,

AIR COMPRESSORS,

Cottonseed and Linseed Oil Ma-
chinery, Filter Presses and

Victor Turbines.

IF INTERESTED. ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,
257 Lehman St., DAYTON, OHIO, U. S. A.

ATon. or Two, of Coal,

or less, per day, is often the line which
divides the field of profit from the abyss
of loss. Instead of wasting your ex-

haust steam by carrying it out in theair,

save the heat units in it by using it in a

Stilwell Feed Water Heater.

For every ten degrees added to the tem-
perature of the water before it enters a
boiler, about one per cent, of the total

fuel otherwise required will be saved,

and then, in addition, these heaters
really purify the water. They are
easily cleaned, reliable in operation,

and built of the very best materials.

IF INTERESTED, ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,

257 Lehman St., Dayton, Ohio. U S. A.

We are making a lot of small Boards, up
to 500 numbers for all systems and combina-
tions. Magneto or Central Energy Types.

TRANSFER OR MULTIPLE SYSTEM.

WE MAKE LARGE BOARDS TOO.

THE BEST MAGNETO BELL TELEPHONE

TELEPHONES

EVER MADE.

GOARANTEED

FOR 5 YEARS.

Ifyouwanta Board, large or small, we
can make it right, and at a right price

—

and promptly.

WRITE US.

SWITCHBOARDS

GET OUR PRICES.

THE TELEPHONE HAND-BOOK
NEW AND REVISED EDITION, WITH A NEW CHAPTER ON 'RECENT PROGRESS/' BRINGING THE BOOK UP TO DATE.

BY HERBERT LAWS WEBB.
Member of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineer*. London. Author of "A Practical Guide to th*

Testing of Insulated Wires and Cables." Joint Author of "Electricity in Daily Lift"

I60 F>E»g;€*s, 133 Illustrations, Cloth, H^nd-Book Size, Price $I.OO.
Extract from Preface.—"This little book has no pretension to bo considered a complete treatise on tolephonv as it exists in America. The time for such a work is not J c: com"

felt that there l»a demand for a practical book on telephone working and management, and the TELEPHONE HAN D-BOOK Is an attempt al meeting that demand. With the axcepUOn of a tiv
chapters doallng with certain forms of transmitters and receivers used In Europe, which a -e given for the Information of those who may wish to engage In the manufacture of telephones, the
book is based entirely on standard American practice; and most of the material, apDaratus and methods described are peculiar to or bare originated In this country."

No pains have been spared to make It the beat book of Us kind. It is right up to date. Intensely practical, and so plcln and clear in its language that
everything regarding telephone work and management. It conforms in size and stylo to out other "Hand-books which have been so favorably received by

anyone can understand and learn from tt

luo entire electrical f rater:-

CHAPTER

10,

11.

The Invention of the Telephone.
Souno Waves. Articulate Speech.
Electric Telephony. The Bell Tele-

phone.
The Microphone.
Current Induction. Electromagnetic

Induction.
The Induction Coil: Its Use In the

Telephone Transmitter.
The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonvnl Re-

ceivers, Mercadler's Bl-Telephone.
The Siemens, Kotyra, Neumnyer and

Bbttchcr Receivers,

CHAPTER 13.

14.

15.

16.

17.

1».

IP.

20.

2L

-CONTENTS
Carbon Transmitters.
The Blake Transmitter.
The Long Distance Transmitter.
The Solid back Transmitter.
The Berliner Transmitter.
The Cuttrlss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmit-

ters.
Batteries for Telephone Work.
Oih'h Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of Bat-

teries.

Magneto Bell.
Automatic Switches.
Telephone Line Construction.

rabiirted >Da for «.i« by ELECTRICIAN PUBLISHING CO., 6IO Marquette Building, Chicago

CHATTER CS. Metallic Circuit.
Sft. I mlergroiuni \l

Lightning Arr<
Inside Wiring.
Inst.ill.iHcn ol Telephone Instru-

ments.
Inspection .mil Maintenance.
The Condenst Tolepbonj.
Electromagnetic B<
Exchange Working.
Small fix
r.irtv Lines: Tnc Bridging Belt.
Long Dlstanct
Puplex Telephony.
Simultaneous Telegraphy ami Teleph-

ony.
Becent ProgTea Appendix.

31.

S3.

34.

.'.V

S9.

40.

41.
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AUTOMATIC ENGINES

JEFFREYK DREDGES
FOR CArALOGUE,

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

The Williams patent

Never Slip Pneumatic and
ClutcK Pulley. Tke Will-

iams Patent Clutch Pul-

leys and Couplings.

M. F. WILLIAMS * CO.,
2702 N. Broadway, ST. LOUIS, MO., U. S. A.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

I
GASOLINE ENCINES, same

^ characteristics as above.
THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

EXCELLENCE

TheC.H.&D.Ry.
BETWEEN

Cincinnati, Chicago,
DAYTON, INDIANAPOLIS,

TOLEDO AND DETROIT.

Standard and Compartment Sleepers.
Parlor and Cafe Dining Cars.

D. G. EDWARDS,
Paswnger Traffic Manager. Cincinnati, 0.

Have YOU read the

NEW DYNAMO TENDERS'

HAND-BOOK

By F. B. BADT?

IF NOT, WHY NOT?

Dynamo tenders cannot get along with-

out it.

Sent prepaid on receipt of price, Ji.oo.

ELECTRICIAN PUBLISHING CO.,

510 Marquette Building. - CHICAGO.

THE
PENNSYLVANIA

LIMITED.
In writing from New York, an official of

one of the prominent English railways, who
rode on the Pennsylvania Limited, says:
"I had a most pleasant journey from Chi-
cago to New York. Your train far sur-
passes anything we aspire to in England."
Special information regarding the superior

transportation facilities offered by the Penn-
sylvania Short Lines can be obtained by
addressing

MR. H. R. DERING,
Assistant General Passenger Agent,
348 South Clark Btreet, Chicago.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Western. Line, ar-

rives San Francisco 5. 1 5 afternoon of

third day and Los Angeles 7.45 next
morning. No change of cars; all meals
in Dining Cars. Buffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted
excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

1' 1 I:- ITi - >•-» Y' rV

I :.t.,-lt)1l*j*:Ir..hU

yVWMbbietoo '-'•• Boiton
yn Main U., • • K-jfT»l-,

43«VIlM St., • Clfr In rut!

pySmfthfold St., fiuxhutv
334 Superior St., - Cleveland
17 Camfjus-Martl'js, Detroit
S K!q^j1.,Ea*M or'.n'-/>,Oot.

GRAPHITE RESISTANCE.
Graphite resistance in rods, tubes or otherwise. Any resistance

wanted—one ohm to one million ohms. Write for particulars.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

SAMSON TURBINE
UPRICHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

u travel betwee

HICAC
UISV1
IANAP

ANDCINN
CO VIA

MONON ROUTE
A^D C.H.aP RjvvVr

LUXURIOUS PARLOR AND DINING
•CARS BY DAY.
PALACE SLEEPING AND COMPARTMENT CARS BY NIGHT.
© TRAINS DAILY BETWEEN
CHICAGO AND THE OHIO RIVER
WHM"D0tl FRANKJ n(ID„.« ..Ai« . ., CHA&HROCKWEIX""* Q""tMa" CHICAGO. ™*r»MQR

The

Pioneer Famous

Limited. Train

of the

World.

Chicago— St. Paul—Minneapolis
VIA

The St. Paul Road.
(Chicago, Milwaukee & St. Paul Ry.)

Equipment and Service

Unequaled.

Time tables, maps and information
furnished on application to

F. A. MILLER, General Passenger Agent,

Chicago, III.

fSheet Steel Indian CanoesN
J Non-einkable and indestructible. 14 feet long, S3 inch beam. 1

li
Twentv.Two Dollars, Net. ^e&UK?!
W. II.MULUNS, 352 Depot St..SAI.EM.OIIIO^

When Traveling Northwest
See that > u r ticket reads via

WISCONSINCENTRALRAILWAY
For St.PauI, Minneapolis, Ashland and
Duluth.Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE. - - WIS.

ALL EMPLOYES
In the operating department of the "Alton Road " are
required to paBB mental and physical examinations
calculated to Becure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the safest railways In the world Is

"THE ONLY WAY"

« 1 :< >- J. OEARLTON, oen'l pahsidnoiih kjent,
Omoiao, Illinoih,

reg.trade marks The Phosphor Bronze Smelting Co. Qmited,

2200 Washington ave.,philadelphia.

]
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.

^™</*J&W' — DELTA METAL
.- f^ CASTINGS, STAMPINGS «nd FORGINGS

ORIGINAL and Sole: Makers in the U.S.
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CEDAR POLES
LINDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREGON AMD SPOKANE WASH.
WHOLESALE PRODUCERS

SO-rooT TO 80- FOOT POLES OUR -SPECIALTY.

GET OUR PRICES ON THE FOLLOWING IN MICHIGAN WHITE CEDAR.

SPECIAL SIZE TROLLEY TIES
25 30 AND 35 rOOT-6, 6'i AND 7 INCH POLES,

IT WILL PAY YOU. MALTBY LUMBER CO., BAY CITY, MICH.

CEDAR POLES,TIES, POSTS, ETC.
A complete stock of these commodities con-
venient for Immediate shipment. It will pay
you to favor us with your Inquiries

SUCCESSORS TO
THE POUTER-MORSE CO. THE MORSE CEDAR GO.

PRINCIPAL OFFICES,

SAGINAW, MICO.

M.KLEIN & SOU

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It is of Interest to all linemen. Get a

copy now, FREE.

Headquarters for Linemen's Tools.

CHICAGO, IT.1-

THE TENNESSEE LUMBER CO.

Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust insulator pins, and
all kinds of hardwoods.

Mala Office, Lewlsburg, Tean., Branch Office,

Kellerton, la.. Oak Mills, Moatlcello, Ark.

POLES.
WHITE CEDAR.

IDAHO CEDAR ap to 80 ft.

BERTHOLD

& JENNINGS,
8T> LOUIS.

Chemical Building.

CROSS
ARMS.

LONC LEAP
PINE AND FIR.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

Michigan White Cedar Poles.
A LARCE ASSORTMENT, ALL SIZES.

We are making very attractive prices on a large stock % %
of 25 foot 5 and 6 inch top, 30 foot 7 inch top and up. ' 5

% % Orders filled promptly In carload lots. Correspondence
' ' solicited. Write to Escanaba, Mich., office for prices.

KELLOGG SWITCHBOARD & SUPPLY CO.,
Congress and Green Sts., Chicago, III.

STREET RAILWAY TIES.
Oar specialty, 7 foot wklte cedar tie* for Electric
and Mlreet Railways.

PERRIZO&8ON8,
Daggett, Mich.

THE HOLGOMB-LOBB GO.
CEDAR POLES AND POSTS,

74S ffAHO.IK.TTK BI.IM... I nil \i.ii VS

ITIIAR Pill FS JOHN H. FOWLER
ULL//\I\ I l/LLU 1705-7 flSHCR bLOO-.. Ctl/CACO

POLES W. C. STERLING & SON,
MONROE, MICH.

ElersQ Pole Yardi In Mlcblgan
olesals F

TIES.
Wholesale) Producer! far M yean.

fl Message from Mars

says in climbing np here we nse
the beat climber there is. It is

made in one piece from Swedish
ElectroBorasic Steel with riveted
spur. We read about it in

the GREBX BOOK of Hardware Specialties. So can yoa.

SMITH&HEMENWAYCO.,
I Tin DROP lulll.K A TOOL, CO-

ASK your dealer for these goods. 290 Broadway, Xm York < itv.

GASOLINE

BICYCLE MOTORS.
CASTINGS. WITH BLUE PRINTS. $8.50.

ALSO MARINE AND VEHICLE MOTORS.

Lowell Model Co.. North Chelmsford, Mass,

THETELEPHONE HAND-BOOK
BT

HERBERT LAWS WEBB.
Price 01.00.

The only complete and practical work
of Its kind on the market.

PUBLISHED BT

THE ELECTRICIAN PUBLISHING CO.,
Suite CIO Marquette BuUdlnc, CMeas*

ANDERSON & 8ON8,
) 6 Macomb SL. Detroit. Mich.

Digging Seta, Arm Braces, Guy Rede,
Pole Stept, Etc., Etc.

Tools and Iron TVork for
TELEPHONE AND RAILWAY CONSTRUCTION.

\f\KW PLAIN

1 BY THE STUDY OF

JSX/ WORKS.

IKSFORENGiNEERsPRACTICAL BOOKS
machinists tLtcTni- .£-_ „„,,,,+;;,,, I m..^
c»i»Fi.EM.N*ci»i Tor practical men.
MACHINISTS tLtCTHI" ,£-._ ,- „-. -+.X .. I «-.„
can. nnEMiN icon tor practical mfin.
THE STEAM ENCINt, , _

r
... . » a

iNDicftTOR.BoiLERs.ETcSend for illustrated catalog.

THEO. AUDEL * CO. 63 Fifth Ave. N. Y.

ABOUT THE PENNSYLVANIA LINES.
The Terdlct given by the general public,

that the Pennsylvania System offers the
most comfortable and quickest service from
Chicago to Pittsburg. Philadelphia. Balti-
more, Washington and New York, Is undis-
puted by thousands of patrons who have
used these lines. The dining car service Is

unsurpassed. The scenery through which
the road runs Is the most beautiful of
vchich the East can boast—the fa mous
Horse Shoe Curve alone, being oue of the
rarest sights to a visitor from the western
states. The traveler Is guarded on a 11

sides by experienced employes and no peilns
are spared to make the journey one of esse
and safety.

If you contemplate a Journey to the East.
full Information may be obtained by ad-
dressing H. R, DERINO,

Assistant General Passenger Agent,
248 South Clark ftreet, Chicago.

AWARDED HIGHEST

MEDAL ON TOOLS

AT PARIS EXPO- .'

SITION OF

1900.

ASK FOR

THIS

^
AWARDED

HIGHEST

MEDALON TOOLS

AT PAN-AMERICAN

EXPOSITION

THE DICKE TOOL COMPANY,
FACTORY: DOWNER'S GROVE. ILL.

Eastern Ottice: J. E. Wa>. Manager.
39 Corllandl Street. Nen York.

St. Louis Office: W. N. Matlhe.s * Ires .

320 N. nth Street.

TORREY
CEDAR CO.,

CLINTONVILLE, WIS.

Large Slock Comtintlytn Hani.

RED CEDAR PILIMC, POLES AND
POSTS, »: lengths. J. P. MKRKinTH
CKPAK 00 . Memphis. Tcnn.

Send >our Book Order, to

ELECTRICIAN PUBLISHING CO.,

Mi' v -

CEDARTMJES

"Var^s-. r^KeoHKiiHec, Ntcr,. - £REEN3Ay."WT5. _ New LoribOrl. V's.
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Westinghouse
Induction Motors.

Westinghouse Induction Motor.

Flexibility of Application and High

Efficiency under the Most Varied

Conditions Have Brought about

their Adoption for All Kinds of

Stationary Service.

Manufactured by the

Westinghouse Electric and Manufacturing Co.,

Pittsburg, Pa.

New York, Atlanta, Dallas, Boston, Buffalo, Chicago, Los Angeles, Cincinnati, Cleveland, Detroit, Minneapolis, Philadelphia, Pittsburg, St. Louis, San

Francisco, Syracuse, Seattle, Washington, Denver, Mountain Electric Co. Canada, Ahearn & Soper, Ltd., Ottawa Mexico, G. & O. Braniff & Co., City of Mexico.

"Westinghouse Electric Co., Ltd., Norfolk St., Strand," W. C., London.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

DIS B. CROCKER,
Professor of Electrical Engineering, Columbia University, New York.

'rice $3, Prepaid. - Practical and Up-to-Dati
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

TABLE OF" CONTEN
Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification

«nd Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-
tions between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arrester.!.

Every Engineer and Electrician who desire* to thoroughly master the Art of Electric Lighting should have a copy of
thiM hook. Sent promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building,

CHICAGO.



November 16, 1901 WESTERN LLECIKICIAX

FORT WAYNE ELECTRIC WORKS
(INCORPORATED )

The Latest Development

in Transformers,

OUR
"WOOD" TYPE A

OIL TRANSFORMERS

Capacities:

From 5 to 1,200 Lights.

OUR BULLETIN NO. 1013

WILL GIVE YOU DETAILS.
WRITE FOR ONE.

SOME FACTS:

Highest Efficiency.

Best Regulation.

Low Core Loss.

Interchangeable

Primaries

and Secondaries.

Careful

Mechanical Design.

TYPE A 5 Kw UNIT

Main Office and Factory, Fort Wayne, Ind

»>••••>»

ELECTRICITY FOR ENGINEERS
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

„ PART t. ,
jSon-Conductors and Insulators; Electro-Motive force;

CONTENTS. -CHAPTER I: Electricity: Positive and Negative: Conductors,
Electro-Motive Force; Volts; Resistance; ohms; Current; Ani-

sgres.—CHAPTER 11: Dynamos; Magnets; Field toils: Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of. Different Kinds of'rCommutators, How Made and I on-
ected: Heating of Armatures; Eddv Currents.—CHAPTER IV: The Current; How Produced;
Induction: Series Wound Dynamos; Shunt Wound Dynamos; Exciting the fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel «»r Multiple Arc System.—
JHAPTEK V-. Incandescent Lamps; Filaments; Connections; Flashing ;

Exhausting; Testing;
Candle Tower; Operated in Series; Automatic Cut-Out; in Multiple V reor Parallel; Multiple Series;
Multiple Sorlos Cut-Out; Three Wire System.—CHAPTER VI: The Arc I.Iglit; How Formed:
Causes of Unsteadiness; Remedy; Effect ol Shades or lobes: Shape of < arbnne Under Different
Conditions of Ruining; Arc Lamps; Regulating and cm nut Mechanism: Action of Current; clutch
i amps; Clockwork Lamps: Double Lamps'; Troubles In I.amps.—CHAPTER VII: Commutators
md Brushes; The Brush Commutators; Brushes; Different Styles ol Brushes: Double Brushes;
Stale Brushes; Troubles with Commutators and Brushes; Correct Position nf Brushes; Sparking
it Brushes; Care of Brushes and Commutators: Flashing.—CHAPTER \ Ml: I urrent Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Colls.—CHAPTER l\:
American system of Automatic Current Regulation: The J ynamo; Regulator; Vctlon ol !;>

CHAPTER X: Brush System of Automatic Currenl Regulation; Brush Armii am of Cir-
cuits throuu'h Dynamo, Regulator and Lamps; Dial or Regulator; Care and adjustment of Dial:
Dial Controller; Circuits and Connections of No. s Brush Dynamo; Circuits of 'ompound Wound
Constant Potential Brush Dynamo,—CHAPTER XI: The fid Ison System;
Clroultsof Regulator: Circuits of Dynamo; Action of Regulator: Howell Pressure Indicator; Dla
(tram of circuits; Description <>f Parts una Operation.- CHAPTER XII: Excelsior System <

•raatlcCuireiit R.-«ui:ulun. Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator. CHAPTER XIII: Bchuyler Bystem of Automatic Current Refutation;
Dynamo; Armature, commutator ami Brushes; Diagram of Circuits hi Vrmaturoand Field; Regu-
lator; cin-ults in Regulator. -CHAPTER XIV: Thomson Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes: Controlling Maeuet; Wall Controller;
Diagram of circuits; Air Blast CHAPTER XV: Watorhouse System ol I Lutomatle
Current Regulation; Dynamo: Extra Brush: Resistance Colls and Regulator. CHAPTER XVI:
impere Meters; Tangential Seals; Solenoid Meters.—CHAPTEH XVII: Voltmeters: Prwwure
and Potential Indicators CHAPTERXVIH: Testing) (ialvanomel Needle; DlfTer-
'ntiai Apparatus. CHAPTER XIX: Whoatetone Bridge or Electrical Balance; Diagram of cir-
cuits ami Me'ihodsof use; Brldaoand Rheostat; Round Form; Smiaro Form CHAPTER XX:
Thei Magneto as a Testlnglnscrument; Armature: Field; Bell; Dlagi HAPTEB
XXIi C^updng Dynamos Together; In Series; in Shunt; Series. Shunt and compound Wnmul Ma-
shines.- CHAPTER XX M: Switches and Switchboards: Ix>op Switch Plug and Socket; Change
Ovor Ping and Socket: Conclusion, CH kPTRR XX Ml I: Electric Motors; Ceueral Principles the
dame as In Dynamos; Types; Shunt and Series Motors Suitable for all Ccncral l*urposes; Regula-
tion of Shunt Motors; Of s<t1«s Motors; Counter K. N. F.; Direction of Rotation and Direction of
Current; Starting Motors; Diagram of Counec'.lon.

PART II. CONTENTS.-^HAITERI: Alternate Current Dyni
Field; Field Current Armature; winding: Connections; Lanilnatl
tors: Regulation: Leading Systems; The Brush tjen< nets; Amu
dncnon.—CHAPTER 1 1: Dynamos, Continued; The Moruey Alternator;
Field Magnets: Ferrantl Armature; Field Ms
nms ("'(included: - imo; Best Magnetic Circuits
The Armature; Sell Induction; Regulation -CHAPTERIV: Induction Col
fermers: Economy ol 1

1 - An Electrical H. P. I

feet of induction; Transformers.—CHAPTER V:
veriers; Transforming Up and Down; Design of Transfomvrs;
Against; Grounding the fhe Foil 1 rote
formers.—CHAI*TER Yl : Transformers, Conclude d

Connecting to Circuit; Regulation; Safer) Fuses.—CHAPTER V
Llghl System; Diagram ol 1 Ircuits Pai dl '1 System; Primary Clrci

Hysteresis- Pcuetratton; The Circuit ol

Rapidity of Reversals and Mvsteresls CHAPTER IX: \-

Are Lamp; Diagram of Circuits in l-tinp; Action of the M
Arc Lamps, in Multiple; Slattery Differential Lamp: Mechanism of
TERXI: Measuring and indicating Appar intents for
Differ from Uio6( used with 1 Ammeters; Voll
l-'nrms of instruments CHA1TEK XII: Measuring Inst

i

ments; The Carde« Voltmeter 10 Instrument i

Xlll: Voltmeters tvnible Coll Voltmeter: Two 1.

Spring Meier, ill \ii 1 1; XV: Twisted strip Instrument;
tlon of instrument CHAPTER XVI
clplesof Operation; Dlacruinsof Parts; SlatleryTnductlon Metrr:

I

chiles of Operation " Meter; Thomson Meter. CHAPTER
Difficulties In Operating: Alternate Current <

Machines for Operating In Parallel; Diagram of Common \

CHAPTER \\ ill: 1
'.

Iny Effects 01 i. urxenta.-4J!H vl'iT.i: xix
: Ground Alan

ptM of th*
f Altera**

^rtnanma;

1>\daUjO'

-

: Trail*

lUoftOBm ill-

II..U «n.l >':!.

1

rtT tM ilM.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly seat on receipt of price, postage prepaid-

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO
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BCBEPDAHL PATENT
NEWTYPC

MADE RIGHT
SOLD RIGHT
SAVES TROUBLE

ASK YOUR DEALER
FOR IT!

TRY ONE AND BE
CONVINCED.

Sample 3-in. Bell, in*
Nickel Finish 4UC.
Black Enameled 35c.

Sent by mail prepaid
on receipt of price.

Write for Circular.

SPIES

ELECTRIC COMPANY.
SOLE MAKERS,

87-89 W.Van Buren St.

CHICAGO. ILL.

£HAILLET, ADOLPHE A.
Consulting Electrical Engineer.

flansand specifications for Electric LlEbt-
lag and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Gua'ds, Washers
and Packings, Patent Insulating Cleats.

MANL'FACTUKKD BT

THE KARTAVERT MANUFACTURING CO. Wilmington, I

VULCANIZED FIBRE.
Highest grades {or electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del,

w HAZARD MANUFACTURING CO.,

Wires and Cables.
HIGH-GRADE RUBBER-

COVERED,
WEATHERPROOF

MAGNET, OFFICE, ANNUNCIATOR WIRE.
Qbnkbat. Office aitd "Works,

Wilkesbarre. Pa.
Nbw York Office,

60 Dey St.

Chicago Office.
1201-2 Marquette Bldg

tHAR
ci-5 * suSB;*» «^ LI A
10412 ts

roR Mr, " €t
,„ CANAL ST. '""MwoiBIS

C HI i C A G • I LL • U-SA- 1XS£±SF

10 CL5

f
|f £

10 _ ._

N.CANALST.

IHIfCMMNEY

l&Wnm* GO
MECHANIC!!,
DRAFT
SAVES COST 01 CHIMNEY
BURNS CHEAPER TVEZ,
INCREASES BOILER. CAPACITY

" OurSpecialtyisMechanicalDraft -

B. F. SIURIEYANT CO., *S§™*
144,

NEWYORK' PHILADELPHIA * CHICAGO * LONDON

ENGINE TYPE

GENERATORS.
DIRECT CURRENT.

Mechanically,

Electrically and In

General Design

Superior to All.

AKRON ELECTRICAL

MFG. COMPANY,

AKRON, 0.

NEW YORK OFFICE.
MacKay Engineering Do .

149 Droadwa,.

I Black Diamond File Works 1

4$

Est. I SOS. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

OUR GOODS ABE ON MALE IN KVEBY LEAVING HARDWARE
STORE IN THE UNITED STATES AND CANADA.

C.&H. BARNETT COMPANY
PHILADELPHIA, PA.

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co*

WORKS AT

TRENTON, N. J.

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

ins f>iime street,
8T. LOUIS, MO.
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MPLEX WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

"r "ixson"
NT Simplex Electrical Company,

onadnock Block. CHICAGO. 78-81 CornhMI, BOSTO N, MASS.

WESTERN SELLING AGCNT,

H. R. HIXSON,
I l37Monidnock Block, CHICAGO

1SS9—Paris Exposition,
Hedal for Rubber Insulation.

1893-Worlds Fair,
Medal for Robber Insolation.

TRACE MAfUt

THE STANDARD FOR
RUBBER INSULATION.
8ole Manufacturers of

ttonite Wires, Okonite Tape, Manson Tape, Candee
w
r«.r Wires

THE OKONITE CO., Ltd
fSASsSSH. }"•"•«"• 253 Broadway, New York.

Geo. T. Mansort. Gen'l Siat
W. H. Hodgint, Secy.

.». INDIANA RUBBER AND INSULATED WIRE CO.,

/»*e*SY MANUFACTURERS OF

Paranlte Rubber Covered Wires and Cables,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEGRAPH AND FIRE ALAR1 CABLES.

All Wires ire tested at Factory. JOXESBORO, MID.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

CONTINUOUS RAIL JOINT COMPANY

OF AMERICA.
OxnsUL Omen

NEWARK, N. J.

U* Million* Id use on One Hundred or
'

3F Fl^e (145) railroads in >*.«•. on
r over Seven Thousand Five Hundred (7.SOO)

miles of track.

Jueen fc Co.,
lOlO Chestnut St., Phila.

480 mbnon blog.. c:;ic«ao.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Rar
Focus Tubes, Induction Colls.

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Itlnr-k Finishing

Sterling Black A

THE STERLING VARNISH CO.,
Plllsburfl.Pa.,U. S. A.

Varnish,
lr rii-Tlng Vornlali.
Stirling Black Core Plate Yanif*h.

THE STERLING VARNISH CO.,
25 Colmore Row, Birmingham. England.

INCANDESCENT
LAMP HANGER
Will roll up jo feet of lamp cord

an.l h\r.l f.ir years. Suitntii for
rm-torlin. Offices anil dwellings.
Lump always nut of way when not

1 ''junntced tonlvc ntls-
fuctlon. Sample hanger sent on
rCi.-v.pt Of Wholesale price. 110".

Genevieve Co.
1""*?*

Don't Yon Want Good Lamps?

Wg make them as our.'

lar product. The price id

rlgbt too.

./[he Colorado Lamp Co.,

DENVER.

BARE AND INSULATED

ELECTRICAL WIRES
OF EVERY DESCRIPTION.

CROWN RAIL BONDS.

AMERICAN STEEL & WIRE GO.
CHICAGO. NEW YORK. DENVER. SAN FRANCISCO.

2,000 IN USE.
Bipolar .nd M .

from -, i.i M horwpowcr. D.c-
mo. from 10 llftbu to ?KL WsmU
orr^nl
Tke HoUn Elrc. «tf i Co..Tr.> .Otto.

For Porcelain or Clay In*
sulating Specialties, such as
Bushings, Knobs or Cleats,
Address,

THE AKRON SMOKING PIPE CO.,
MOCADORE. OHIO-

l-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.. PHILADELPHIA

STANDARD OF THE WORLD.
JUST A FEW LEADERS AND WE HAVE MANY MORE. SOMETHINC IN OUR LINE IS

SURE TO INTEREST YOU. ASK FOR PARTICULARS.

ERICSSON TELEPHONE CO.. 296 Broadway. NEW YORK.

LIGHT
If you want light to see objects below the lamp

USE SHELBY LAMPS.
16 C. P. Horizontal are 14 C. P. Vertical. Other makes are

7 C. P. Vertical.

THE COIL DOES IT-IT'S FLATTENED.

LIFE
The Longest Life at Best Efficiency.

SHELBY USEFUL LIGHT LAMPS.
Pat. Oct. 20, 1900.

A TRIAL WILL PROVE OUR CLAIMS.

THE SHELBY ELECTRIC CO., SHELBY, O.

WESTON
N. J.

In^Pument (Jo.,

United Dial

Station Instruments.

Tbeae instruments are
baaed upon tbe sanio gen-
eral principle and nre Just
a* accurate as oar regular
Standard Portable Direct
Oorrnnt Voltmeter* and
Ammeter*, but are maoh
larger, end the working
part* are inoloaed Id a
neatly designed, dunt-proof
oast-tron case which effect-
ively shields the ln«tru-
menta from dUtnrblng la-

uenoe* of external mu-
astio field-.

_ DER LIN -European Weston
Usctrleal Insinimeni Co., Hit-
tentraime No. as.

Mention tho Western i'lecthician when writing for catalogues.

Weston Standard Illuminated
Dial Station Ammeter,

Style B. "Flush Typo."

Weston Standard

Portable Direct Reading
Vottmetara aod Militvr.it-

metero Aiumi»tera*nd Mll-
Start. Wattmeter*
oltmetcr.i, for Alter*

naiing and Direct Current

Ourportable Instruments
are rMOgniaad asatandards
throughout tho civilized
World.

Our Semi-Portable La-
boratory Standard Volt-
meter* and Ammeters are
still better.

They are the most relia-
ble, absolute standards for
Laboratory u*e.

LONDOS DUotl Bi
101 M. Martin* Lane

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY GRAVITY DAM.
For five centa In stamps, wr will mail to any address our book entit'« i, "he Oravity Dans.

107 MAIN ST. Write M. W. STARK. S«) and Treat . lor ririlculira. E LrVHART. I NO.

"MODEL K
TESTING
SET.

h \ Measures Resistor e, Con-
) ductivity, Insulation, Self
I Induction, etc., etc.

( Smallest, Ugh Most
Compact

Marks an Epoch In Instrument Maki
Engineer Can Afford to be Wither It,

ELMER G. WILLYOUNG,
97-99 FRA

NEV
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Western electrical supply Co.

PEERLESS INCANDESCENT LAMPS.

Unequaled in

quality.

The best lamp that

up-to-date machinery

andlmechanical skill

can produce

Let us convince

you.

Guaranteed absolu-

tely as to initial and

sustained candle

power, life and cur-

rent consumption.

We make up lamps

especially to suit

your requirements.

Special Prices on Yearly Contracts,

LET US SEND YOU SAMPLE LAMPS
FOR COMPARISON AND TEST.

Western Electrical Supply Co.
. LOUIS, U. S. A.
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xihc Gblorifce Hccumulator
IIM EDISON STATIONS.

RECENTCONTRACTS include the following:—Chicago Edison 2 Batteries;Philadelphia Electric Co. (Phila.Edison;Edi-

son Electric Light Co. of York, Pa., Edison Electric Illuminating Co. of Detroit, Mich., St. Paul Gas Light Co., St Paul, Minn

Send for Bulletins describing Central Station Installations.

The Electric Storage Battery Co.

•ai.eh I ^-,;w York.
"41"

f
10° Broadway.

ALLECHENY AVE. AND 19th ST., PHILADELPHIA.
Boston, Chicago, Baltimore, St. Louie, Cleveland, Saw Pbahoim o, Philadzlbiiu, Detroit.

60 Slate St. Marquette Bldg. Gquttablo Bldg. Wulnwrlgbt Bldg. New England Bldg. Nevada Block. Allegheny Axe. an«i 101 a Si

I^IV^L
/XVI]LVU^IVI FoR Incandescent Lamps and Everything Else.

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

W.iell PLATINUM in any quantity, either largo or small. We buy PLATINUM or anything
containing PLATINUM. In any quantity.

BAKER «& CO.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

Newark. N. I. New York Office. 120 Liberty Street.

WE CAN PLEASE YOU
IN THE LINE OF

ELECTRICAL

GLASSWARE
AND ARE PREPARED TO FURNISH YOU WITH

GLOBES OR SHADES FOR ALL
TYPES OF LAMPS.

OPEN AND ENCLOSED,
OUTER AND INNER ARC

GLOBES AND SHADES.

WRITE FOR CATALOCUE.

THE CENTURY GLASS CO., beluiblohio.

X=MAS
IS NOT FAR OFF!

THE

KINSMAN PIANO LAMP
No. 9

Makes the ideal Christmas present, combining as it does

UTILITY. BEAUTY and PLEASURE.

Let us tell you how we get them up.
Also many other designs, all described In our booklet.

25 Thames St.,
NEW YORK CITY.Mcleod, ward * co.

I AMP LACQUERS
fl II Vf I INCLUD INC OPAL ANDJJRYSTAL FROSTINC." M. L BARRETT & CO., CHICAGO.

DEAD BLACK LACQUER Bauer Barff .

TRANSPARENT LACQUERS
For Brass, Copper, etc.

LACQUERS for Every Known Purpose.

WRITE US. WE ARE MANUFACTURERS.
Worklnr Samples Free; Yon Pay Eipressift. SPECIFY FOR WHAT USE

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... —
Akron Smoking Pipe Co I

American Battery Co 10

American District Steam Co..—

A mer. Electric Fuse Co —
Amer. Electrical Heater Co.. 10

Amer. El. Telephone Co IB

American Electrical Works.. .11

Amorlcan Miniatured Dec-
orative Lamp Company.... 7

Amor. RcOt. A Lighting Co. .10

American School of Corresp -

Amer. Steel A WireCompany. 1

Amer. Toll Telephone Co. ...14

A nderson A Sons. W. H 10

Anderson Tool Co., The 5

Audel A Co.,Theo 19

Badl ft Co., P. B 10

Baker A Company 3

Ball Engine Company 18

Barnes Company, Wallace . .. .
-

Barnott Company, G. & H 22

Barrett A Co., M. L 3

Beardsley Gravity Dam A
Construction Co 1

Berthold AJonnlngs 19

Bosly A Co., Charles H 22

BIssell Company, The P —
Bosnert El. Construction Co. . 10

Bowers Manufacturing Co ...22

Brunt Porcelain Works, G. P. 7

Bullock Electric Mfg. Co B

Bunnell Telograp.AElcc. Co.17

Burnley Battery A Mfg. Co..—

Central Electric Co B

Central Telephone A El. Co. .17

Century Glass Co 3

Century Telephono Const. Co. —
ChatUet, Adolpbe A.. ff „ ,,,.!!

Chicago A Alton Railroad. ...Id

C. AN. W. R. R 18

Chicago Edison Company 4

Chic. Fuse Wire A Mfg. Co... 16

Chic. House Wrecking Co....—

Chicago Insulated Wire Co... 1

C, M. ASt. P. R. R 18

Ch lcago Telephone Co 16

C., H. & D. Ry 18

College City Electric Co U
Colorado Lamp Co.. The 1

Columbia Telephone Mfg.Co.—
Continuous Rail Joint Com-
pany of America 1

Couch A Seeley Co —
Crocker-Wheeler Company.. 4

Cutler-Hammer Mfg. Co 10

Cutter Elec. A Mfg. Company. I

D. A W. Fuse Company -r-

Dearborn Drug A Cbem. Co.. 9

Diamond Motor Company.... 9

Dlcke Tool Company —
Dixon Crucible Co., Joseph. .18

Edison Decorative ft Minia-

ture Lamp Department 10

Edison Mfg. Company 5

Edwards ft Company 16

Eldredge Electric Mfg. Co...—
Electrical Engineer Institute.—

Electric Appliance Company . 1

Elec. Motor A Equlpmont Co. 13

Electric Storage Battery Co.. 3

Eloctrlcian Pub. Company. ..21

Ericsson TelepbonoCompany 1

Eureka Electric Company . . . 15

Paries Manufacturing Co
Karr A Parr 10

"For Sale"Advertisements .. 12

Pt. Wayne Elec. Works., Inc.. 21

Fowler, John H 19

Franklin Eng. A Elec. Co....—

G. A P. Engraving Co 11

General Electric Company... 4

General Incandescent Arc

Light Company 11

General Incand. Lamp Co....—
Genevieve Company 1

Glass Wool Mfg. Co —
Goodchlld ft Welsh —
Gordon Battery Company.. ,.32

Great Western Smelting A
Refining Company —

Gregory Electric Company. ..12

Hartford Steam Boiler In-

spection A Insurance Co..

Hazard Manufacturing Co..

Heath Electric Company ...

Hobart Elec. Mfg. Company.
Hoffman, G. W
Holcomb-LobbCo
Holmes Fibre-Graph. Co
Humphrey, Henry H

Illinois Electric Specialty Co.18

Illinois Maintenance Co 12

Incandescout Electric Light

Manipulator Company —
Indiana Rub. A Ins. W. Co.... 1

India Rubbor ft Gutta Porcha

Insulating Company —
Internat'lCorres. Schools ...12

Joffroy Manufacturing Co.... 18

Johnston, Thomas J. 11

K. ft W. Company 11

Kariavort Manufacturing Co.—

Kellogg Switchboard A Sup-

ply Company 11, 15, 19

Keystone Elect. Inst. Co 6

Klein ft Son, Mathlas 19

Kneeland Reflector Co —
KokomoTel. A El. M. Co 16

Leather Preserv. M. Corp 11

Leclanche Battery Company.12
Leffel A Co., James 13

Lindsley Brothers Company.. 19

Lowell Model Co —

Maltby Lumber Company 19

Manross, F. N II

Matthews ft Bro., W.N 11

McK inney ft Co. , W. S 12

McLennan ft Company, K.... 10

McLeod, Ward A Co 3

McRoy Clay Works 10

Meredith Cedar Co.. J. P 19

Metropolitan Tel. ft El. Co.. 14

Mica Insulator Company..©. 10

Miscellaneous Advs 12

Missouri Electrical Mfg. Co..—
Modern Gas Engine Co 18

Molonoy Electric Company.. 6

Monarch Fire Appl. Co —
Monon Railroad is

Moon Mfg. Co., The 15

Morse Cedar Company 19

Mulling, W. H 18

Munsell ft Co., Eugene —
Murray A Co., James J 6

National Carbon Company...

—

National Conduit A Cable Co.10

National India Rubber Co....—
New York lne. Wire Co 7

Ohio Electric Worki 6

Okonlte Company, The 1

Osburn Flexible Conduit Co. 8

Paragon Fan A Motor Co —
ParrseU A Weed 22

Pennsylvania Lines 18, 19

Perrlzo A Sons —
Phillips, Eugene F li

PhLUlps Insulated Wire Co. . . 11

Phcenlx Glass Company —
Phosphor-Bronze S. Co 18

Pignolet, L. M 10

Pittsburg A L. S. Iron Co 19

Porter Cedar Company 19

Queen A Company l

Relsinger, Hugo —
Reynolds Electric Co —
R. I. Teieph. A Elec. Co —
Rockwood Mfg. Company 1

Roebling'sSonsCo., J. A 10

Sago, F. B. A Bro —
St. Louis Elec. Supply Co... 22

Sargent A Lundy —
Sawyer-Man Elec Company..—
Schureman A Harden 12

Shelby Electric Company.... l

Simplex Electrical Co., The.. 1

Smith A Homenway Co 10

Smith Co., S. Morgan 12

Spies Electric Company 22

Sprague Electric Company .. ."»

Standard Comtrnotlon Co 16

Standard Electric Company .28

Standard TeL A Elec Co 15

Standard Underg. Oabla Oo, ..—
Stanley Instrument Co 5

Sterling A Son, W. C 19

Sterling Electric Company. .. n
SterUng Varnish Co., The.... l

Stilwell - Blerce A Smith-
Valle Company u

Stow Mfg. Company is

Stromberg-Carlson TeL Mfg.
Company . is

Strowger Aut. Tel. Exchange IB

Sturtevant Company. B. F....tt

Telephone Co. of Amer.. The 16

Tenn. Lumber Company i a

Toirey Cedar Company 10

Union Switchboard Co i >

U. S. Electric Mfg. Co i«

Valentine-Clark Co.. The....—
Varley Duplex Magnet Co. . 17

Vlnder Electric Company.. ,-
Vomacka A Masanck .

.

Vulcanized Fiber Company. 2J

Wabash K. R is. IP

Wagner Electric Hfg I

Walah't Sons A Company ... u
Warren EL Mfg. Company ...II

Western KUetrtO Oo 7

Western El. Supply Company. 9
Wesilnghout* Electric A
Manufacturing Company.. to

Weaton Electrical IniL Co... t

Whitehead Company. W. w. 13

Williams A Oo . V f 1R

Wlllyoung, Elmer G i

Wlaconaln Central B. R ir

Worcattar Company

For i?if*»»m^<* toclesic o* Artv*>r|:is»**rri*?rat«* ««?*> I*«h;« Op
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ALWAYS

IN

STOCK.

MANUFACTURED BYMotors,
Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 1 39 Adams Street. CHICAGO.

Go.

jl J* ..»« J* _»J -_« J/l st , * Jt St ._^t Jt g ..'t g ..4 ..>t Jt S* ji Jt st ,* A* St Jf .St S St t< Jf <$ St S* J* £ St St St Jt Jt t>t st s* St St St st sJtst st st _< st st st st St S* Sit St Jt St Si St J* Jt J* S*

The General Electric Company
LARGEST MANUFACTURER OF ELECTRICAL APPARATUS.

Schenectady, N. Y.

View of General Electric Company's "Works at Schenectady, N. Y.

FACTORIES

:

Lynn, Mass.

GENERAL OFFICE: SCHENECTADY, N. Y.

Harrison, N. J.

'a

k

f 1

fe

jr jc jf jo jr jf
•
jc »r jf- jc jo >r j^ »f fP j? jp »p »f' jr if »f «? a*' jf »pjp (fjfsrjPjfjf^'ji'K'af^'^'^^'jP^K'JPJP^'^sP^^' tfV sfs?^K, *P*,

j?*i''jPa»'»s''»»'jf'j?jrjC'jc'jra>"-

Sales Offices in all Large Cities. Chicago Office, Monadnock Building.

CROCKER-WHEELER COMPANY,
Manufacturers and Electrical Engineers.

Years of experience together with our reliable

product impels us to call your attention to our

Generators for Furnishing Power and Motors
for Driving Tools in Machine Shops, Etc.

Main Offices and Works, AMPERE, N. J., U. S. A.
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WIRE THiI ls WIRE
WEATHERPROOF, SLOWBLRNING

AND

SLOWBURNING WEATHERPROOF

SIZES 0000 TO 18 CARRIED IN STOCK.

IMMEDIATE SHIPMENT OF ALL ORDERS.

SALES AGENTS,

264=266=268=270 FIFTH AVE., CHICAGO.

va rr -.even 9

WRITE TO OHIO ELECTRIC WORKS

-CHRISTMAS GOODS
P9

flcTRlC
ONDERS
^UTTLE

Electric Table Lamp(as shown in illus-

tration) with Battery complete S3.00
Battery Hanging Lump 10.00
Telephone, with Battery complete B.9S
Electric Door Bells, all connections 1.00
Electric Carriage Lamp „.™ 3.95
Fan Motor, with Battery 6.03
Electric Hand Lanterns. 2.00

H0O Electric Medical Batteries 3.05

| 112.00 Belt, with Suspensory*- 2.50
Telegraph Outfits, complete- 2.25

Battery Motors from $L00 to 12.00

| $6.00 Bicycle Electric Lights 2.75

Electric Railway 2.95

Pocket Flash Lights... 1.50

NecktleLlghts„75c.to 3.00

Send for Free Book. Describes and llrustrateamany
of the most useful electric devices, at wonderfully
snail prices. All practical. The lowest pricoin the
world on everything electrical. Agents can make
handsome commissions and many sales. Write for
complete information.
OHIO ELECTBIC WORKS, Cleveland, Ohio.

Rll I Afl/ RAILWAYS POWER
DuLLUUXgenerators
COLD MEDAL AWARD, PARIS, 1900.

> SEND FOR BULLETINS.
{

SALES ORGANIZATION.

Now We Have Struck It
AMD CAM GIVE YOUAM

ARCLAMP UP-TO-DATE IN

EVERY RESPECT
DIRECT CURRENT-CONSTANT POTENTIAL TYPES.

This Is a Cut of Our Lamp with Cover and Globe Removed.

Write now for particulars on the

L.-H. ENCLOSED ARC LAMP.

WE ANDERSON TOOL CO., amdersom, imp.

EDISON PRIMARY BATTERIES.
FORMCRLr KNOWN AS iDiSOS-LHHIDr.

•OK GAS ENGINES.

SLOT MACHINES.

AUTOMOBILES

RAILROAD SIGNALS,

CROSSING BELLS.

SMALL MOTORS,

NO LOCAL ACTION

WILL NOT FREEZE,

CELLS TOR

PORTABLE

WORK.

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY,

MOLONEY

TRANSFORMERS
HAVE NO EQUAL.

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.
Two-year guarantee.

Moloney Electric Go.
ST. LOUIS, Mo.

FRANCIS GRANDER. New York.

WESTERN ELECTRICAL SUPPLY CO .

5t. Louis. Mo.

NORTHWEST ELECTRIC ENCI. CO..
Portland. Ore.

THE PRACTICAL VALUEAMD UTILITY OF THE

Lundell Motors
ARE DUE TO SUPERIOR DESICJN AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WHERE MOTIVE POWER IS. REQUIRED AND WILL OPERATE ECONOMICALLY AND
SATISFACTORILY. HIO.H EFFICIENCY. GREAT DURABILITY. NON SPARKINO AND COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03200. FREE.

SPRAGUE ELECTRIC COMPANY,
MAMUFACTURERS.

Ceneral Offices:

627-531 WEST 34th STREET.

NEW YORK.

Branch Offices:
CHICAGO.

Flsner Building.

BOSTON.
275 Devonshire Street.

ST. LOUIS.
Security Building.

BALTIMORE.
Maryland Trust Building.

NEW MODEL G 39

Only Recording Wattmeter Awarded Gold
Medal at Pan-American Exposition, 1901.

SEND FOR DESCRIPTION.

STANLEY INSTRUMENT COMPANY.
Ceneral Sales Office: 144 Broadway, NEW YORK, N. Y.

l'Allr'IC COAST VGF.NCY :

Monlt. .!.,..-> Strcrt, SAN KUIMISIO. CAL.
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Faries Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOCUE NO. O just
Issued will be mailed up-
on application.

ARE FAMILIAR TO
A I, I, ELECTRICAL
PEOPLE.

FARIES MFG. CO., Decatur, Illinois.

JAMES J. MURRAY & CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

We manufacture Arc and Incandescent
Globes and Shades of all Shapes in Opal
Clear, Roughed and Colored. Large
Capacity. Prompt Shipment.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, IB*. LlBfl.
Genevieve Company.
Inc. El. Lt. Manipulator Co.

Anchors (Tel. A Tel.)
Matthews A Bro., W. N.

Annunciators.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Art LaHfa.
Anderson Tool Co., The.
Central Electric Co.
Ft. Wayne Elec. Wki., Inc.

General Electric Co.
General Inc. Arc Lt. Oo.
Gregory Electric Co.
Western Electrlo Co.
Western Elec. Supply Co.
Westinghouse El. 4 Ml*. Oo.

A a to mobiles.
Lowell Model Co.

Babbitt Metal sin*
fold**.
Gr. Western Sm. and Refg.Co.

Batteries and Java.
Bunnell Telegrap. A Elec. Co.

Burnlev Battery A Mfg. Co.

Central Electric Co.
gdlson Mfg. Co.
Idwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Oo.
Western Eleo. Supply Co.

Bella, Bsuen, ntto.

Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

•It Dr«ilif.
Leather Preserver Mff. Corp.

Belting.
Chicago House Wrecking Co.

Leather Preserver Mfj. Corp.

Itewcri.
iturteyant Co., B. F.

•liars.
Chicago House Wrecking Co.

Whitehead Company, W. W.

Boats.
Mulllns. W. H.

Beaks, leetrieal.
Audel, Theo., & Co.
Electrician PoDUshlns; Co.

nis«i
Central Electric Co.
Hobart Elec. Mfg. Co.

Holmes Fibre-Graphite Co.

K. A W. Company.
Sage A Bro., F. IS.

Western Electric Company.

Gables f8ee Insulated Wires.)

Cable*, leetrie fSee Insu-

lsiedWlres^Copper, Sheet
sii shar.

American Elec. Works.
American Steel A Wire Co.

Central Electric Co.
General Electric Co.
Missouri Electrical Mfg. Co.

Bstkmsl Conduit & Cable Co.
5ew York Ins. Wire Co.

timplex Electrical Co.
standard Underground O. Co
w»i*.*m Elect. Supply Co.

frealarn F.:ec'.iic Company.

Oavhoue, Palate and
riaUeW.
Centra; E:ecttfc Co
Caicasro Edison Co.
I .k .

- ' AppUance Co.
Fell one*. Carbon Co.
*» »' Die H-io
Western E.eot. iupply Co

Cue tenes-
mus Co .. I MOTfaa

Clfclii
Jeffrey M I t Oo.

Culver Ilea A Mfr. Oo.
:*.**.em Ilectrlc Company.

Coal and Ashes Hand-
ling; machinery.
Jaffray Mfj uo.

Calls and Mag-nets.
V&rley Duplex Magnet Co.
Western Electric Company.

Coloring; for Inc. Lamps.
Barrett A Co., M. L.

Canpoond.
Dearborn Drug <fe Chem. Wks.
K. & W. Company.
McLennan .t Co.. K.

Conduit sand Conduits.
American Circular Loom Co.
Central Electric Co.
Electric Appliance Co.
McRoy Clay Works.
Osburn Flexible Conduit Co.
Sprague Electric Co.
Western Elect. Supply Co.

Connecters and Termi-
nals.
American Elec. Fuse Co.

Construction A Repairs.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Contractor* and Eleo-
trls Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Capper Wires.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
American School of Corresp.
Electrical Engineer Inst.

Int. Correspond. Schools.
Cross-Arm Braces, Etc.
Anderson A Sons, W. H.

Cross-Arms, Pins and
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cat-Outs and Switches.
BoBsert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westinghouse El. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Pesk Lamp**.
UcLeod, Ward A Co.

Draasasi and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Oo.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wki., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Lowe'l Model Co.
HlsM irl Electrical Mfg. Co.
Ohio Electric Works.
Parcel. & Weed.
schureman A Hayden.
flprariae Electric Co.
S'.arterant Co.. B. F.

' - E "trie Mfg. Co.
Warren Elec. Mfg.Co,
Western Klec'ric r>i

Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Electric Healing Appl.
Amer. Electrical Heater Co.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric i»isnH.
Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Bnglaeen,
Badt A Co., F. B.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent A Lundy.

Electrical Instrnnaents.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage & Bro., F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating: Maoh'r.
Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Englnei, Oaa.
Modern Gas Engine Co.
Parsell A Weed.

Engines, Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

BJxh'at Steam Apparatus.
American District Steam Co.

Fan Ontxtts.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Flra Extinguishers.
Monarch Fire Appliance Co.

Fla»hers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forces.
Sturtevant Co., B. F.

Fuses and Fuse Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse W ire A Mfg. Co.
D. A W. Fuse Company.
Electric Appliance Co.
Vomacka A Mazanek.
Western Elect. Supply Co.
Western Electric Company.

Gears.
Bealy A Co., Chas. H.

General BBlee. Supplies.
Blssell Company, Tbe F.

Bunnell Teiegrap. A Eled :o.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Oo.
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
St. Lonll Elec, Supply Co.
Standard Electric Company.
Western Electric Co.
Western Elect. Bupply Go.

Mann Wool.
Glass Wool Mfg. Co.

Olebes and leetrleal
Sluiwnv«.
Century Gla^s Co.
Murray A Co., .Tames J.

Phoenix Glaas Co.

Western Elect. Supply Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hanger Board*.
K. A W. Company.
Heating and Ventilat-
ing- Apparatus.
Sturtevant Co., B. F.

Holders, lac. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection A Insurance.
Hartford Steam Boiler In-

spection A Insurance Co.

insulators and Insulat-
ing; Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulate 1 Wire Co.
Ohio Electric Wortts.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires,
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxaa.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lacquers.
Barrett A Co., M. L.

Lsnpi, Incandescent.
American Miniature & Dec-
orative Lamp Company.

Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchlld A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Oo.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westingnouse El. A Mfg. Co.

Lamps, Inc.. Adjusters.
Genevieve Company.
Inc. El. Lt. Manipulator Co.

Webster, Geo.

Lamps, Incandescent —
Keplacers A Cleaners.
Inc. El. Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fuse Oo.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc,

General Electric Co.
Westinghouse El. A Mfg. Co.

Linemen's Climbers.
Anderson A Sons. W. H.
Klein A Hon, Matblas.
Smith A Hemenway Co.

Mag-net Wires.
(Bee Insulated Wires.)

Metera.
Diamond Meter Co.
Ft. Wayne Elec, Wks., Inc.
General Inc, Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Blee,
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors — See Dynamos and
Motors.
Name Plates.
G. & P. Engraving Co.

flippers and Flyers.
Klein A Son, Mathias.
Smith & Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Johnston, Thomas J.

Phosphor Broaie.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co., Ltd.

Pletlnum Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Polea and Tlea.
Berthold A Jennings.
Fowler, John H.
Holcomb-Lobb Co.
Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Morse Cedar Co.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter Cedar Company.
Sterling* Son, W. G.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co.. C. H.

Foli«h. (Metal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Sttlwell-Bierce Smith-Vaile.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.
Williams & Co., M. F.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Comr
pany of America.

Refiners,
Gt. West. Sm.ana Refining Co.

Reflectors.
Amer. Refit. A Lighting Co.
Faries Manufacturing Co.
Kneeland Reflector Co.
McLeod, Ward A t. o.

Re?-Winding?—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. A.
Westinehouse El. A Mfg. Co.

Second-Hand Hach*y.
Chicago House Wrecking Co.
Gregory Electric Co,
Illinois Maintenance Co.
Matthews A Bro., W, N.
McKlnnc.v & Co., W. S.

Schureman A Hayden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shades.
Amer. Refit. A LlghtlriK Co.
Faries Miinufiicturine Co.
Kneeland Reflector Co.

Bo'derlus Pante.
Hurtiley Battery A Mfg. Co.

Holdering MtickH.
K. A \v. Company.

Spenklnar Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Klec. Supply Co,

Spaed Indicators.
Bealy A Co., Chas.H.
Queen A Co.
Weston Electrical Inst. Co.

Springs.
American Steel A Wire Co
BarneB Co., The Wallaoe
Manross, F. N.

Steel Boxea.
Bossert Elec. Const. Co.

Storage Batterlea.
lmencan Battery Co.
Electric Storage Battery Cc

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co
Central Electric Co.
Electric Appliance Co,
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telegraphic Supplies.
Bunnell Telegraph. AElec. Co.

Telephones* Telephone
Material and Switch-
beards.
American Elec. Fuse Co.
American El. Telephone Co
American Toll Teleptione Co
Bissell Company, The F
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec. Co.
Century Telephone Const. Co
Columbia Telephone Mfg.Co
Couch A Seeley Co.
Ericsson Telephone Co
Eureka Electric Company
Farr A Farr.
Kellogg Switchb. A Sup. Co
Kokomo Tel. A El. Mfg. Co.
M etropolitan Tel. A Elec. Co
Missouri Electrical Mfg Co
Moon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Standard Construction Co
Standard Tel. A El. Co
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
StrowgerAut. Tel. Exchange
Telephone Co. of Amer. The
Union Switchboard Co
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone Service.
Chicago Telephone Go.

Tools.
Anderson A Sons, W. H.
Dlcke Tool Company.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith & Hemenway Co.

Transformers.
Central Electric Company.
Crocker- Wheeler Company
Ft. Wayne Elec. Works, Inc
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company.
Vlndex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Weetlnghouse El. A Mfg. Co

Trucks, Bleetrflo Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Varnishes.
Sterling Varnish Co.

Vnloanlaed Fibre.
Vulcanized Fibre Oo.

Wire, Bare.
American Steel A Wire Oo.
Besly A Co., Chas H.
Central Electric Co.
Electric Appliance Co,
Okonite Co., The
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground 0. Cs
Western Electric Co.
Western Electrical Sup, Co.

X-Ruy OutBta.
Queen A Oo.
Wlllyoang, ELmsr Q,

For Alr>r-aeat>et:ioeml InUex of AclvertlBementei See F^sae:© 3t
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American Miniature and Decorative Lamp Co.,

436 AND 438 BROOME STREET, NEW YORK, U. S. A.

Manufacturers of

HIGH GRADE MINIATURE* DECORATIVE LAMPS.

SPECIAL LAMPS FOR DRY BATTERIES,
Suitable for all Novelty Purposes.

SPECIA1 TIES FOR
BATTERY CIRCUITS :

Telephone Switchboard Lamps,
Surgical and Dental Lamps,
Automobile and Bicycle Lamps, Etc.

SPECIALTIES FOR
ELECTRIC LIGHT CIRCUITS :

Candelabra Lamps
Series Lamps,
Sign Lamps, Etc.

BRANCHES

:

PARIS, ' BERLIN, MONTREAL. Can.,

CABLE ADDRESS: " MINDE.LAMP '

SYDNEY, N S. W.

NO. 2. ELECTRIC ADVERTISING SIGN.

CHICAGO BRANCH:
No interrupilon to our business will be caused by the tire that occurred io our branch

at 25-4 East Madison St., Chicago, last week. All orders will be filled from New York
headquarters.

N̂O. au«.
CANDELABRA LAMP.

Crimshaw. Raven White Core. Raven Black Core.
ALL OUR WIRES pass Inspection and carry tha above TRADE-MARKS on our lags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cnrtlandt St., New York. BRANCHES: I CHICAO.O:
I 192 Desplalnes St.

BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Secoud St.

A FEW OF BRUNT'S
High-Grade Porcelain Cleats.

: (REDUCED TO HALF SIZE.)

INSIST ON HAVING BRUNT'S" CLEATS. TUBES
AND INSULATORS. YOU REQUIRE THEM

IN DOING FIRST-CLASS,WORK.

THEY COMPLY WITH ALL UHDERWRlTERS' REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

ARE YOU
in the market for an arc lamp

that is in keeping v> ith the prog-

ress of modern lighting for

streets, stores, factories, etc., etc.?

Then we would ask your respect-

ful consideration of a

Western Electric

Direct Current

Constant Potential

Arc Lamp,

which through its simple

and superior construction

develops a very praise-

worthy system of light-

ing.

H'r/fe us for a descriptive

bulletin of this lamp.

Western Electric Company,
CHICAGO. ST, LOUIS, PHILADELPHIA, NEW YORK.

AMERICAN ELECTRIC COMPANY.
St. Paul. Minn.

CALIFORNIA ELECTRICAL WORK?.
San Francisco. Cal.

STANDARD ELECTRIC COMPANY. KILBUURNE & CLARk COMP*M .

Cincinnati. Ohio. Seattle, Wasb.

ANTWERP. LONDON. PARIS.
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I The Official Inspector
has no difficulty in approving a job of

electric wiring when " Flexduct "
is used as

the insulator.

This flexible conduit, when installed, is

positively intact — all possibility of fractures

which would weaken its insulating character

being avoided by its peculiar construction.

'FLEXDUCT*'

Outer Covering,

Interwoven spiral

—the weaving
running longitud-

inally.

is a new and perfect flexible conduit made by the Osburn Flexible

Conduit Co.

It has been approved by Boards of Fire Underwriters.

It is a radical improvement upon any similar conduit manufactured.

Instead of the usual paper spiral and adhesive tape wound in an

opposite direction, "Flexduct" is composed of a special fiber woven

together by flexible warp into an inseparable tube.

It is impossible to pull this spiral apart, either when installing the

conduit or when fishing wires through it.

The weaving runs longitudinally and presents a smooth, unresisting

inner surface on which sharp-pointed wires cannot catch.

The interior cannot be ripped out, because it is a woven, inseparable

structure.

All electricians, builders, owners and others interested in electric

wiring will readily appreciate this feature.

Other advantages are:

It is thoroughly flexible, as its name implies—it can readily be bent

around posts, girders, angles of floors, etc.

It is positively moisture-proof—made so by close interweaving and

by a treatment with a special compound which fills up the pores.

The accompanying illustration shows the construction of "Flexduct"

at a glance.

This new and perfect conduit deserves your preference—especially as it costs no more

than the old style conduit. All jobbers carry it in stock.

Send for our booklet on " Flexduct."

Osburn Flexible Conduit Co.,
General Sales Offices, 21 Park Row, N. Y. City.

|

•'•
Split open—show-

wJiffflH ing perfectly

smooth interior.

with no raised

sections for sharp-

HdHt pointed wires to

catch on.

—From a photograph.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

COMPOUND MUST
TO SUIT IT.Your Boiler Water Must be Analyzed ll

lS
You must deal with a Company who can sell you the concentrated solid extracts to be

reduced by you as wanted. This saves treifcht also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost rroney but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

WM. H. BDGAR, President. TELEPHONE, HARRISON I358and 1373.

I

NOTIC
We take the liberty of calling attention to the fact that we are the owners of the following patents

covering " Micanite" and the manufacture of electrical insulators from mica sheets:

United States, No. 4S3.646, October 4th, 1892
No. 483,653, October 4th, 1892
No. 491 ,707, February 14th, 1893
No. 491 ,708, February 1 4ih, 1 893

" " No. 497,324, May 16th, 1893
No. 500,902, July 4th, 1893
No. 563,379, July 7lh, 1896
No. 563,716, July 7th, 1896

Creat Bntian, No. 10,430, June 1st, 1892
" No. 10,524, June 2nd, 1 892

No. 1 0,8 1 8. June 7th, 1 892
No. 2,129, Jan 31st, 1893
No. 3,101, Feb. Uth, 1893
No. 6,048, March 23rd, 1895

Germany, No. 73,830, December 13, 1892

Our rights under these patents have been almost universally recognized and acquiesced in by the

trade generally, among others by the following companies, who have acknowledged the Validity of the

patents, and taken licenses under them, viz.:

General Electric Company, Schenectady.
Westlnghouse Electric and Manufacturing Company,

Pittsburg.
The British Westlnghouse Electric and Manufacturing

Company, London.

The Westlnghouse Electric Company, Limited, London.
The British Thomson-Houston Company, Limited,

London.
Allgemeine Elektricitats-Gesellschaft, Berlin.

We have recently begun and are now diligently prosecuting through our patent counsel, Messrs.

Kenyon & Kenyon of New York City, a suit against the Union Mica Co. in the United States Circuit

Court, for infringement of our United States patents. It is our intention to vigorously prosecute all

infringers upon our patent rights and to hold them to the fullest accountability under the law.

We beg to remain, Yours very truly,

218 Water Street, New York. HICA INSULATOR CO.

m*ww '< p i p if np if i n»i>n www

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building,

CHICAGO, ILL.

ONE
DOLLAR
EACH.

Scheeffer Recording

Wattmeter.
ROUND PATTERN TYPE "E. FOR ALTERNATE CURRENTS.

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO,
PEORIA, ILL., U. t. A.
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PACKARD LAMPS
Hold Their Candle Power During Useful Life.

Maintain Their Efficiency During Useful Life.

DO NOT BLACKEN.
CIVE A BRILLIANT WHITE LICHT.

ALL THESE THINCS THEY
DO UNDER OUR PLAN OF

TRY US AND NOT THE LAMP.

Electric Appliance Company,
LAMP SPECIALISTS.

. . CHICAGO.

EDISON MINIATURE LAMPS
Over 400,000 Annually Shipped

to users.

All types—every variety.

Prompt shipment— in any quantity.

Miniature and Candelabra Sockets

and Receptacles.

X-Ray Tubes.

Detuar Bulbsfor Liquid Air

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N. J.

OILED A SEMI-FIREPROOF INSULATION OF VERY HICH
RESISTANCE AND CREAT MECHANICAL EFFICIENCY

MICA INSULATOR COMPANY
(PATENTEES)

CHICAGO NEW YORK

RHEOSTATS
FOR ALL PURPOSES.

THE CUTLER-HAMMER MFG. CO.,
MILWAUKEE, WIS.

The Largest and Oldest Manufacturers of Rheo-
stats Id the World-

VOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,
etc.

RELIABLE. ACCURATE,
Send for Circular.

L. M.PICNOLET.
78-80 Cortlandt St., NEW YORK, N. Y*

Telephone Harrison 7d5

F. B BADT&CO.
CONSULTING AND CONTRACTING ENGINEERS

WIS'EBN AGENTS FOfl

1604 Monadnock Block,

l BONOS. ETC. CHICAGO.

AMERICAN"SB"
ARE THE" BEST. Sand far daicrlptiva Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

'

AMERICAN BATTERY CO.,
r-D ,539. 1 7 t-S. Clinton St., Chicago, III,

SPARKING Reduces the working capacity of a
motor or dynamo, wears out the com-
mutator, wastes power andmay cause

afire* All this may be avoided if you use .......
The onlv article that will PREVENT
SPARKING. Will keep the < ommu-
tator in eood condition and PRE-
VENT CUTTING.

Absolutely Will Not Gam The Brushes.

GO Cents per Stick. $5.00 per Dozen.

SEND FOR FREE SAMPLE STICK.
For sale by all supply houses, or

K.McLENNAN&CO Sole Manufacturers, QQQ, IOO Wash jngton St., Chicago.

It will put that high gloss on the
Commutator you have so long sought
after.

The Bossert Electric Construction Co.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

UTIOA. NEU/ YORK.

Moa 11 h, \MU4rfNL

(AAxKJl /U ~Ws

M"cKl»vCL*¥ WilKK*.

Brazil, Inc..

302 Broadway. New York.

10W Monndmii-k Blk„ Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

ol

FOR TELEPHONE. TELEGRAPH.
ELECTRIC LIGHT AND POWER.BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,

Executive Offices, Times Building, NEW YORK, N. YCEMENT LINED PIPE FOR CONDUITS.

REFLECTORS!
Light is useless if you can't have

it where you want it.

Paragon Reflectors throw the

light just where you want it.

Our Incandescent Reflectors are

neat and are superior to all others.

-

They are green outside, glossy

enamel white inside. Reflecting

surface. Made in various styles

and sizes. Get our catalog.

American Reflector & Lighting Co.,
271-273 FRANKLIN ST., CHICACO.

Insulated

Rubber
Wires and Cables.

John A. Roebling s Sons Co,

WORKS AT

TRENTON. N. J.
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FRANK N. PHtlLPIS, 1•

"

C. H. WAGENlkTIL, Tn
CUQIflt r. PMiUiri
Qcncnal Manager.

E. P.OWLANO PHILLIPS, Viec-Pncs.
• . R. nCHINGTON, Jr., See.

AMERICAN ELECTRICAL WORKS,
t

j
I r PKOVII>EXCK, B. I.

'

^\X V /// BARE AND INSULATED ELECTRIC WIRE,
t-^nrlK/// ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yoiik Stoiie, w. .t. Watson, 20 Cortland! St.
CniCAdo Stoke. P. E. Dononoc, 82 Lak<: Bt,

Montreal HiiANcn, fcugenc F. I'tilllljta' Electrical Works.

MAIN OFFICE* AND FACTORIES, PHILLIPSDALE, R. I.

"MANROSS"
HAIR SPRINGS

TOR ELECTRIC
IVDICAIING AND RECORDING
i..U'l.fS brtAVI GAUGES. ETC.

Largest Manufacturers of

Hair Springs in the United States.

Non-Magnetic Hair SpringB of Phos-
phor Bronze and other non-magnetic
metals. Hair springs of am de-
scription manufactured to order.

P. N. MANROSS, Forestville, Conn.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market

Write for Prices.

Manufactured hy

THE HEATH ELECTRIC CO.,

DETROIT. MICH.

Save Your Commutators by using

THE K. & W. DYNAMO BRUSH AND
COMMUTATOR COMPOUND.

The Cheapest and Best on the Market.

THE K. & W. COMPANY. Pittsfield. Mass.

Manufaciurers of Dynamos, Brushes, Commu-
tator Compound, Soldering Sticks and Arc Light
Banger Boards. Samples of Compound FREE.
Agents wanted.

Six Yairs with General Electric Comptny.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Cauiei Patent Soliciting.

WE BUY OLD BELTS
OB SCRAPS, ANY SIZE OR

CONDITION

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFQ. CORP.
27 W. MONROE ST.. CHICAGO

fJHAILLET, ADOLPHE A.
Consulting Electrical Engineer.

Plans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

*K\I> FOR OIK XEW CHICAGO RHEOSTAT BFLLETIX.
JUST OCT;.

With complete line of Motor Starting and Speed Regulating Rheostats.
Highest Quality. Lowest Prices.

GENERAL INCANDESCENT ARC LICHT CO.
Factory and General Offices: 672-578 FIRST AVENUE. NEW YORK.

TRADE tQj,
,
MARK.

G. I. INCANDESCENT LAMPS.

&VJV A
VI
IM

UGH
OUY TO STAY ©UYI
:lephone, TELCORAPH AND

IT RAILWAY

INEXPENSIVE
WRITE US AND WE WILL TELL YOU WHY.

\A/. IM. MATTHEWS & BRO.,
SOLE DISTRIBUTORS,

G03 OARLETON BLOO., ST. LOUIS.

KELLOGG SWITCHBOARD and SUPPLY CO,,

231 SO. GREEN ST., CHICAGO.

WE ARE PREPARED TO FURNISH BEST QUALITY

Pint' Miil:i u-f
Annunciator
Jtinaper WIRE A1 S*0

Swltoliboard
«.' I l 1 >lCf

STAXDABD PRODUCTS I X STOCK.

IMPROVED
o

WARREN
'—.•

2,000 LIGHTS

ALTERNATOR
SANDUSKY

NATIONAL CODE STANDARD

amufo "0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

AUTOMATIC

CLOCK

SWITCHES.
Wo make them to turn on or t*

turn otT show n Indow or -

-

Prices same for " on " or "off."

l6Amp..2S Lights. Standard. 22«

V.. D. P.. $4 50; T. P . $5 SO

25 Amp.. BO Lights. Standard. 220

¥.. D. P., $5 00: T. P..S6 5l>

50 Imp.. tOOLIghls. Standard. 220
V.. D. P.. $6 00: T. P . $8 00.

76 Amp.. IE0 I ignis. Standird. 220

V .0 P . SS00:T. P.. Sioen.

Perlectl) Rctlab'e

Sent on 10 Days' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.
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HELP WANTED.
Draftsmen—three, for mechanical and elec-

trical woik. Large company, steady place.

State age, experience and salary expected.
Address "Draftsmen,'* rare of Western Elec-

trician, 510 Marquette Building, Chicago.

POSITION WANTED.
By mechanical and electrical engineer as

manager or superintendent of electric light or
railway company or the two combined In small
city. Thoroughly experienced in all branches
of electric railway and lighting. At present
successful manager of electric light and power
company. Can demonstrate ability to increase
dividends. Run-down properties put on pay-
ing basis, mv specialty. First-class refer-

ences Address" DIVIDENDS," care Western
Electrician, 510 Marquette Bldg., Chicago.

WANTED-POSITION
As electrician and engineer with an electric

light-plunt ina town of. 2 000 to 10.000: have
had eight years' experience; familiar with both
high and low speed engines, including boilers;

can do rirst-elass and any kind of i-iside wiring;
am also familiar with outside work; can do most
anything perta ning to the electric light busi-
ness: am 30 years old and can furnish very be*t
of reference." Correspondence solicited. Address
" D. K.." care Western Electrician, 510 Mar-
quette Bldg., Chicago, 111.

POSITION WANTED.
A master mechanic and electrician of a 34 car

road wants similar position; 14 years' experi-
ence in operating and construction in light,

power and street railways ; over 8 years'reference
last place. South or Southern middle states
preferred. Address " 11. N.," care Western
Electrician, 510 Marquette Bldg., Chicago.

POSITION WANTED
as manager of telephone exchange, west or
southwest of Illinois, or will take position in
electric light plant. Have had 3 years' experi-
ence as manager of an exchange and 2 years as
foreman of construction. Best of references in
all branches of telenhone work. Address 'Reli-
able/' care of Western Electrician, 510 Mar-
quette Building, Chicago.

ELECTRICAL APPARATUSWANTED.
1,000 Kw., 60 eye, 2 phase, 2,200 volt, direct

connected alternators, in 2 units.
600 Kw., 60 eye, 2 phase, 2,200 volt, belted

alternators, in 2 or 3 units.
500 Kw., 125 volt, D. C.,M. P. generators,

belted, in 2 or 4 units.
1,500 Kw., 500 volt, D. C, M. P. generators,

belted, in 5 to 7 units.
1,000 Kw., 500 volt, D. C, M. P. generators,

direct connected, in 4 or 5 units.
2 Q. E. Form "B", 600 Amp. railway feeder

panels, no instruments.

If you have any of the above to dispose of,

kindly give fullest description as to condition
and lowest cash price.

JOHN B. WATSON.SC.
603 Orexel Building. PHILADELPHIA.

When in search of a
position advertise in

the =
Western Electrician.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chicago.

ELECTRIC co.
54-623xunt0n 3t. chicago

for sale:.
- '; alternator.

Ol B SO-lC W, •* " "

One " •

Two 520-k. -.'. " "

•.Ingtaouaa
*

T-/-0 6 )-k, W,
- w. "

• 00 cycle
7S w> .. go

• 138
76-h p., Wertlognonselnaoinlorj

Monthly Bargain Sfc

IB. All

apparatus fully guaranteed.

FOR SALE.
FOR SALE—One Chloride accumulator stor-

age oattery, number of fells 64, type of elements
11-E, size of iars 11-E glass. THE WHITE-
HEAD A HOAG CO., Newark-, N. J.

FOR SALE.
65 h.p. Buckeye Engine cylinder 10 in x l4in.

Two 60 in. fly-wheels. First-class condition.

W.S.McKlnney & Co. 1643 Marquette Bldg.Chicago.

FOR SALE.
Two 11 x 16 Syracuse straight line engines, in

first-class working condition. Two 50 K. W.
shunt wound, 115 volt Edison dynamos, self-
oiling bearings. Two 20 K. W. shunt wound,
115 volt Edison dynamos. Two 35 K. w. Luudell
six pole, 250 vo.t generators, 785 Rev. Used
six months only. Good as new. Address " S.

E.." care "Western Electrician, 510 Marquette
Bldg., "Chicago.

BRIDGES FOR SALE.
Eleven iron bridge spans for sale. For partic-

ulars address CHIEF ENGINEER, C. & A. Ky.,
918 Monadnock Bldg., Chicago, 111.

200 NEW 10 VOLT BAKERY MOTORS.

*S.OO EACH
Walsh s Sods & Co.. 259 Washington St., Newark, N. J.

PLACE YOUR
"Want" and "For Sale"
advertisements in the

WESTERN ELECTRICIAN.
Immediate Returns.

Only 10 Cents Each

Practical Books
ON

Electricity.
How to make a dynamo.
How to make a telephone.

How to make an electric motor.

How to make a storage battery.

How to make a Wimhurst electric machine.
How to make a magneto machine.
How to make a medical induction coll.

How to make a pocket accumulator.
How to make a plunge battery.

How to make a voltmeter.

How to make a galvanometer.

How to make a hand dynamo.
How to make a talking machine.
How to make a % H. P. dynamo or motor.
How to make a toy motor.

How to make an electric bell.

How to make a telegraph instrument.

These books are illustrated and will be

sent prepaid on receipt of price.

Electrician Publ'g Co.,
5IO Marquette Building,

CHICAGO.

The Standard Open Circuit Batteries
of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St., N. Y.

K8TA.BLISHED 1876.

COMBINATION OF

Stow Flexible Sheft
AND

MULTI-SPEED MOTOR.
Practically dust and water proof. For Portabt.

Drllllne, Tapping. Roaming, Emery Grinding, etc.
Write for Catalogue and Prices.

STOW MFG. CO., Binghamton, N. T.
Gen'l European Agents, Selig, Sonnentbal & C*.,

85 Queen Victoria Street, London, England.

w0rjks quick and easy. tteep.s its luster . holds old trade and
,

deteriorate. Established ib years. Sold by agents and dealer; gqacgggaiai

U.S. METAL POLISH
POLISHES ALL METALS. B»

n Samples sint free
Geo. W.Hoffman

Z95. E. Washington St. iHOIflMAPOLIS.lMD.

\A/

1000 H.
1000 H.
750 H.
500 H.
400 H.
375 H.
325 H.
325 H.
325 H.
325 H.
250 H.
175 H.
200 H.
WO H.
135 H.

For immediate s
CORLISS ENGINES.
34x60 Geo. H. Corliss.
26x48 Double Flslikill Corliss.
26x48 St. Louis heavy duty.
26x48 Allls Corliss.
24x42 St. Louis Corliss.
22x48 Bates Corliss.
20T.48 Harris Corliss.

P. 20x48 Fraser & Chalmers.
P. 20x48 Wheelock Corliss.
P. 22x42 Hamilton Corliss.
P. 18x42 St. Louis Corliss.
P. 16x42 Harris Corliss.
P. 18x36 Sioux City Corliss.
P. 14x42 Allis Corliss.
P. 14x36 V'ilter Corliss.

hipment the following:
100 H. P. 12x36 Harris Corliss.
120 H. P. 14x24 Cooper Corliss.
S5 H. P. 12x30 Hamilton Corliss.

AUTOMATIC ENGINES.
400 H. P. 18x28x20 Erie Ball Cross Comp.
250 H. P. 13x20%xl5 Armington & Sims Cross

Compound.
150 H. P. 15x14 Ideal.

BOILERS.
1 500 H. P. Heine, 150 pounds.
2 250 H. P. BabcocU & Wilcox, 125 pounds

steam.
1 125 H. P. 72x18 Tubular, 100 pounds.
10 90 H. P. 60x16 Tubular, 100 pounds.

204
W. W. WHITEHEAD COMPANY,

Dearborn Street, CHICACO.

IM
We offer for immediate delivery:

COMPOUND AUTOMATIC ENGINE.
1 300 H. P. 14x23x16 New York Safety Tan-

3 100 K. W. Westinghouse 125-cycle, 1100
volts, compound cup-oiling al-
ternators, at $7 per K. W.

1 100 K. W. Westinghouse 125-cycle, 1100
volts, compound self-oiling, $8
per K. W.

1 120 K. W. Slattery, self-oiling, $8 per
K. W.

110-VOLT GENERATORS.
2 100 K. W. 6-pole Triumphs.
2 65 K. W. Jenneys.
2 60 K. W. 10-pole Thomson-Ryan.
1 50 K. W. Western Electric.

dem.
1 250 H. P. Willans vertical type, 2 P.

CORLISS ENGINES.
,1 500 H. P. 26x48 E. P. Allis Corliss.
1 250 H. P. 1SX42 Allls Coillss.
1 100 H. P. 12x30 Harris Corliss.

BOILERS, PUMPS, MOTORS, ETC.
Write for price list No. 37.

ILLINOIS MAINTENANCE COMPANY,
E. H. CHENEY, Manager.

I6?5 Marquette Bldg., CHICAGO.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work*

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those content
plating the improvement of powers, will find it to their interest to confei
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIRBTIBNTS
AND SEND FOR CATALOOUB.

S. MORGAN SMITH G0. 9
York, Pa.

en Years
5

Success
Since 1891 the International Correspondence

Schools have become the largest educational
institution in the world. 2,500 persons, large and
costly buildings, and a paid-up capital of $2,250,000
are now required for instructing1 the 350,000 students
already enrolled, and in demonstrating to other am-

bitious men and women the value of technical education
by mail.
The marvelous growth of the Schools and the success

of their students has been chiefly due to the

I. C. S. Textbooks
furnished to the students for study and reference. With
their aid and our instruction those of little education can
earn the principles of science as applied to the trades
and engineering professions, and largely increase their
earning capacity. If you have failed to learn through
home study of ordinary books, at night school, or
with so-called "correspondence schools" offering
cheap imitations of our Courses,

WE CAN TEACH YOU BY MAIL
mnlrill. Hlenm, RIoetHoal, Civil, Or Mining Y,n-X \n^r\n«x
i mill K>.tin>lrr I'riietlrn HoollHnlo»l l>r*wlaK | Arelil.

iiri'i I'lmnlilnui BbMl>HflQl Work) T«J«phoiiyi Tele-
jiliyi Clu'mUtrji Ornnmenlnl Mi-nlgm I-i'l Irrlnir

i
II unit

-

lilriKt Hlnirntrfijilivi Ti'arlilnKl KnjflMi llrjachn*)

rnnni H,.n .,l.l.i rVonrli.
Circular free. Slato Bubjecl that Interuti you,

International

Correspondence Schools
Box 1002, Scranlon, Pa.
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BREWSTER UNIVERSAL

SIGN RECEPTACLES.
A SYSTEM OF UNITS
From which may be quickly formed, wired and 11. .'ailed

anything In the shape of

THOR'UlcillLV WKATItKRI'IlOOIf
ELECTRIC S1QKSOB KU'.CTKICAL
DKCOKATIONS OF ANY 8TYLK.

THB CONNBCTINQ UNK.

Clampa tbe Kec*pt«ele» in perfectly rigid yet readily

adjustable formation of any desired design.

Simple t Practical 1 Inexpensive!

i^SUpens&hle to Theater* or Merchants desiring 10 feeop

abreast of the time* by

ELECTRICAL ADVERTISING.

For Sate by

ELECTRICAL
SUPPLY
DEALERS and
CENTRAL
STATIONS or
1LLUMINATINC
COMPANIES
CENERALLY.

PATENTED mo.«,b«
AH. 9. «at

. SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

(Sign »n« SpeefaJty Depattment.)

IS*IB Beaver Street, NEWARK, N. J.

A SINGLE

27-INCH VICTOR TURBINE
oi horizontal shaft like cut herewith, is now being installed by the

NORTH CAROLINA ELECTRICAL POWER CO., Marshall, N. C.

The water is discharged through one end through the draft tube, and in

this case the usual end thrust connected with single wheels is entirely

provided for. The high speed, clo»e regulation, great capacity, high

efficuncy, perfect cylinder ga e and steady motion are

SALIENT

FEATURES

OF THE

VICTOR

TURBINE.

We make a specialty al o of

ST-'AIW AND POWER PUMPING MACHINERY FOR ALL PURPOSES.
AIR COMPRESSORS F"R THE AIR LIFT SYSTEM AND GENERAL USE.

JET AND SURFACE CONDENSERS. AIR PUMPS. VACUUM PUMPS,
STILWELL'S FEED WATER HEATERS.

OIL MILL MACHINERY AND FILTER PRESSES.

If interested address

The Stilwell-Bierce & Smith-Vaile Co.,
257 Lehman St., DAYTON, OHIO, U. S. A.

NEW YORK. 141 Broadway. PHILADELPHIA. 612 Arch St.

BOSTON. 73 Oliver St. CHICAGO. 311 Dearborn St.

NEW ORLEANS. 304 Hennen Bldg. LONDON. E. C. 97 Queen Victoria St.

BALTIMORE. 315 Equitable Bldg.

LAUFKETTER & BENDIT M E. CO.. Sales Agents. 810 Olive St., ST. LOUIS. MO.
E. F. AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA.

IT'S ALL RIGHT.

Webb's Telephone Hand-Book. A book for the
expert as well as the novice- Price $1.00.

ELECTRICIAN PUBLISHING CO.,
BIO ft/lai-cque^^e, ButldlnR, CHicaRo

ESPECIALLY ADAPTED TO

ELECTRIC
LIGHT and
POWER
PLANTS.

High Speed and Efficiency, Creat

Power and Strength. Balanced
Cate. Fine Regulation.

Write Dept. "D" for Catalogue,

JAMES LEFFEL& CO.

WATER
WHEELS

FOR HEADS FROM 3 TO 2,000 FT.

This illustrates a 3.OO0 H. P.
Turbine, built for Pillsbury "A"
Flouring Mill, Minneapolis.

Bronze mo' al runners, steel gates,
i 2 Inch steel shaft.

FINEST, HEAVIEST
and MOST
SUBSTANTIAL
TURBINE EVER BUILT.

SPRINGFIELD. 0.. U.S.A.
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Switchboards -Telephones
MULTIPLE.
TRANSFER.
TOLL LINE.

COMMON BATTERY.
BATTERY CALLINC.
CENERATOR CALL.

DISTRIBUTING BOARDS
MAIN AND INTERMEDIATE.

PROTECTORS -ARRESTERS
( EXCHANGE APPARATUS,

FORI TELEPHONES,
(CABLES.

GABLE TERMINALS FOR ALL USES.

POLE HOUSES.

We manufacture the only complete line

of Telephone Apparatus.

WRITE FOR ESTIMATES.

STERLING ELECTRIC CO.,
FACTORY AND MAIN OFFICE:

LAFAYETTE. IND.

CHICAGO OFFICE:

1259 MONADNOCK BLOCK.

IDEAL SELECTIVE

LOCK-OUT PARTY LINE

SYSTEM
FOR EXCHANGE SERVICE

AND THE

Ideal Automatic

Exchange System

FOR

FARMERS' lines and
SMALL TOWNS.

AN INDEPENDENT SERVICE

/t Party Line Rates,

WRITE US AND \A E WILL TELL

YOU ALL ABOUT IT.

Representatives Wanted, men
understanding the Telephone

r business Only —
\i e imw recently purchased the patents of the ohakk
tki.i-. J'M4>\ k CO, covering the IfKAHK nki.htoh
riiifl BATTKItV tlT-Oi T a«id huvp mntle Jm jirovi nti-lit h

on the ^.\«tt-ni. on whii-h pMeotfl Qrc now 1 ending.

WRITE US NOW FOR CIRCULARS.

THE U. S, ELECTRIC MANFG, CO,
2000 Etna 8t., BUTLER, PA.

SIMPLEX TOLL COLLECTOR
OPERATOR CAN RETURN COIN.

SAFE. SIMPLE. DURABLE.

How about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SIGNALING 'PHONE?

DROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone &Electric Co.,
76 Fifth Avenue, CHICACO.

YOU DON'T REALIZE

HOWMUCH YOU
CAN INCREASE YOUR
DIVIDENDS WITH OUR
PAY STATIONS

NOTHING BUTMONEY
You must not buy without

first writing us.

TheAMERICANTOLLTELEPHONECO,,

50 Sheriff Street, - CLEVELAND, 0.

WE ARE LEADERS.

Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

THE

Union Switchboard Co
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SWITCHBOARDS and jss*

TELEPHONES [|I
Thai (ree you from all troubles.

CENTRAL ENERGY SYSTEMS.

Send for Catalogues.

Correspondence Solicited.

YOU NEED GOOD APPARATUS,

WE MAKE IT.

We can help you to start right and earn dividends.

200 Capacity Eureka Switchboard.

EUREKA ELECTRIC CO,
CHICAGO, U. S. A.

TELEPHONES and

SWITCHBOARDS

Telephone Troubles
t^XtM~;>)

ARE UNKNOWN WHEN OUR

,
'^74li

CENTRAL ENERGY SYSTEM
I3 Irstalled in Your Exchange.

it represents the highest type of modern
Telephone apparatus and is perfect

in every detail.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES is Complete.

No. 34 Central Energy Telepho

AMERICAN ELECTRIC TELEPHONE CO.,
36-58 W. Jackson Boulevard. CHICAGO. U. S. A.

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALCCUF

,J]
AN EXPLANATION _.

Of this transmitter diaphragm must'eonv ince you'that
Its design Is perfect. It is made of hard drawn aluminum,
surrounded by a soft rubber gasket. The cell (shown
in front view) which contains the electrodes and granu-
lar carbon Is formed in and constitutes a part of the
diaphragm. The entire cell \ ibrates with the diaphragm,
thus keeping the granules well shaken up. This pre-

vents packing, gives u wide range of variation in

resistance and the most powerful transmission. The
electrodes and granular carbon are sealed by riveting u

retaining ring over a thin mica disc (shown In back
view) which lj un auxiliary diaphragm. This construc-

tion prevents these parts from being tampered with.

Kellogg transmitters guaranteed for five years.

KELLOGG SWITCHBOARD and SUPPLY

COMPANY,
233 S. Green SI..

CHICAGO.

for any size exchange.

CO

&

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., TCI IICP Ofl

chicaco, u. s. a. I EL. mrlii UU.

THE MOON TERMINAL
with Metal Outer Casing, showing that

it is possible to place The Moon Terminal
Head at any desired place on the pole, to

advantage, owing to the fact that the door
for outer Casing slides.

NEVER KNOWN TO FAIL OR LOSE A WIRE.

Fuse cost is the only cost of maintenance,
as the supports are everlasting, and any-

one can re-fuse the supports.

WRITE FOR CIRCULAR.

THE MOON MFG. CO.,
43-49 S. CANAL ST., CHICAGO.

E3EC UF» TO DATE
And Install In your town or city in

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
fW o o U. o ry . Oh 1 O «» e O
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K0K0M0 TELEPHONES
AA/ill Satisfy YOU.

NOTHINCIN FRONT OF THEM.

Writ* ns for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,

88: KOKOMO, IND.

2 BATTERY CALL TELEPHONES $4.50
GOOD FOR 600 FEET.

METALLIC LINE FOR INTERIOR USE.

2 MAGNETO CALL TELEPHONES $7.50
GOOD FOR 3 MILES.

SINGLE IRON WIRE FOR PRIVATE LINES,
BAITERIES ARE INCLUDED.

FARR & FARR,
110 W. JACKSON BLVD., CHICAGO.

CHICAGO FUSE WIRE & MFG. CO.

Fuse Wire, Fuse Links,
Telephone Fuse*,
Fuse Blocki.

Exhibit, Sec. "S," Electricity Bldg., Buffalo.

CHICAGO FUSE WIRE & MFC. CO.,
358 DEARBORN STREET CHICAGO.
653 BROADWAY NEW YORK.

Our Direct Reading Ohmmeter
is so simple and yet so good. Why chase for miles
over your line at a guess, when you can in one
moment locate your trouble. It is inexpensive,
and you should know more about it. So let us
have your address. ForsalebyallSupply Houses.

ILLINOIS ELECTRIC SPECIALTY CO.,

Chicago Office:
1203 Marquette Bldg.

Office and Factory:
Sandwich, Illinois,

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date 100 per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
7 19-721 Thirteenth Street N. W„ WASHINGTON, 0. C.

HIGH-GRADE

SERIES 'PHONE.
One of i,he strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut. 4 bar.fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coll in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
9098 MARKET STREET, CHICAGO.

Seemed quickly through Western

Electrician --Help Wanted" ads.

EmVARDS a^Co
km

TheR. E.-A. L. Monitor Bell.
(Patented.,)

»;: —
own straight out and in by the

armature, striking gone on inside,
near ed«e. thus g:ivii)K ji fun, clear tone.
All springs mad? ot Phosphor ttronze

and so ronn..-d that then.- is least pos-
sible strain. ^
Contacts are platinized! adjustment

is made dy pressure on the standard
which supports one contact. No screws
or nutH being used in the adjustment
bell does nut get out of order by oper-
ation. J H

Ordinarily the weak point is the
pivot, the unreliable one the adjust-
ing screw and nut. As these detectshave been eliminated, this bell will
stand hard usage and operate under
adverse conditions.
The hammer entirely concealed bygong and cannot be tampered with
It is especially adapted for use on

street cars.as.in addition to the advan
tages mentioned, it is dust, insect and
moisture proof.

fle*Y°*K- H-y

The Electro-Magnet
T0WNSEND WOLCOTT.

PKICEJ,

-BY-
A. E. KENNELLY. RICHARD VARLEY.

OIVJES POI^LrARy
CONTENTS.

General Properties. Magnetic Field of Force. Magnetic Units. Induced Magnet,
Reluctance, Permeability. Discovery of Electro-Magnet\vm. Iron Ring in the Mag-
netic Field. Calculation of Magnet Windings. Magnetic i ircuit. Given Ampere-Turns
lo Hind Proper Current. Relation of Ampere-Turns 10 Wire Space. Room Occupied by
Insulation. Heating and Other Limiting Conditions. Winding a Magnet for a Given
Voltage. Hysteresis. Self-induction. Alternating Currents. Traction.

On the Relative Values of the. Windings of Electro-Magnetic Coils. Properties of
Fixed Winding Spaces and a Fixed Size of Wire. Properties of Fixed Winding Space
and Variable Size of Wire. Fixed Winding Space and Fixed Length of Wire or Number
of Turns. Constant Internal Dimensions, but External Diameter of Coil Variable.
Fixed Internal Radius and Interflange-Fixed Numberof Turns of Same Size of Wire.

The Importance of Details. Actual Calculations. Working Formula1
. Diameter of

Wire to Carry Given Current. Diameter of Wire to Have Given Resistance. Thickness
of Insulation in a Given Coil. Weight of Copper in a Given Coil. Table of Constants
for Insulated Wire. Standard Table of Resistances of Insulated Wires. Table Showing
Perc ntage of Copper and Insulation in Cotton or Silk Covered Wire. Standard Copper
Wire Table. 17 Problems (Solved) Illustrated. Cuts of 37 Magnets of Standard Dimen-
sions. Lengths Variable. Logarithms and Anti-Logarithms. Decimal Parts of an Inch.
Logarithmic Scale.

FOR SALE BY

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BLDG., CHICAGO.

New Dynamo Tenders' Hand=Book.
By F. B. BADT.

226 Pages, 140 Illustrations. Flexible Cloth Binding. Size of Type Page
5 1-3x3 Inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the

old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind

gublished in the English language. 9,000 copies of the old Dynamo Tenders'

[and-Book sold, and over 10,000 of the new.

Electrician Publishing Co.,
510 Marquette Building, CHICAQO.

=n
"Who Is This?"

Ask the

Telephone

v 'If

Business or residence.

CHICAGO TELEPHONE CO.,
203 Washington St.

96 State St.
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RINCER MAGNETS
TO ANY SIZEAND RESISTANCE.

Either INSULATED or BARE Wire.
Prices for any quantity on application.

VARLEY DUPLEX MAGNET CO.

82 Lake St., Chicago. Fliillipsriale. B.I.

Success
Comes only to those telephone exchanges which use the
BEST material. If you use our goods success Is assured

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
rilled with care. Large stocks always on band.
Telephones, every style and grade. Long and short

backboards. Elegant finish and design. Prices that
will suit. Hard rubber receivers. Oak or walnut wood-
work. New ideas In magneto bells. Each Instrument
guaranteed.

All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.
Electricians' tools. Lightning arresters, carbon and

fuse. Extension bells—standard and bridging. Circuit-
closers. Transmitters of various styles. Repeating
colls, Induction colls, construction material of all kinds.

No. I. Desk Telephone.

WHITE FOR CATALOGUE.

CentralTelephone & Electric Co.,

909 MARKET STREET. ST. LOUIS. U0.THETELEPHONE HAND-BOOK
NEW AND REVISED EDITION, WITH A NEW CHAPTER ON "RECENT PROGRESS,

BY HERBERT LAWS WEBB.
BRINGING THE BOOK UP TO DATE.

ieo
Member of the American Institute of Electrical Engineers, and of the Ins'itution of Electrical Engineers. London. Author of *'A Practical Guide to th4

Testing of Insulated Wires and Cables." Joint Author of "Electricity in Daily Life."

133 lustrations, Cloth, H^nd •rice $I.OO.
Extract from Preface.—'"This little book has no pretension to be considered a comple.0 treatise on telephony as ll exists in America. The time for such a work Is not vet come. 1 it it is

felt that there is a demand for a practical book on telephone working and mnnn^ment. and the TEL KPHONE HAND-BOOK is an attempt at meeting that demand. With the exception of a few
chanters dealing with cortaln forms of transmitters and receivers used in Europe, which ae given for the Information ot tbosowho may wish to engnge In the manufacture of telephones, tbe
book Is based entirely on standard American practice; and most of the material, apparatus and methods described aro peculiar to or have originated In this country."

No pains havo been Bpared to make it the best book of Its kt
everything regarding telephone work and management. It con

nd. It is right up to date, Intensely practical, and so plnln and clear 1

forms iu size and style to our other Hand -Books wbtcrkhavo been so fa

n Us language that anyone can understand and learn from it

vorably received by the entire electrical fraternity.

CHAPTER 1. The Invention of the Telephone.
z. Sound Waves. Articulate Speech.
3. Electric Telephony. The Bell Tele-

phone.
4. The Microphone.
5. Current Induct Ion. Electromagnetic

Induction.
6. The Induction Coll: Its Use In the

Telephone Transmitter,
7. The Complete Telephone Circuit.
8. Magnet Telephones.
9. The Bell Telephone Receiver.

10. Other forms or Maguet Telephones.
11. The Gower, Ader and D'Arsonvul Re-

cclvers, Mercadler's Bl-Telephone.
12. The Siemens, Kotyrn, Neumayer and

BOttcher Receivers.

lllAI'TER 13.

14.

15.

IS.

17.

18.

19.

20.

2L
oo

23.

24.

-CONTENTS
Carbon Transmitters.
The Blake Transmitter.
The Loiiu IHsta nee Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter,
The CuttrlSS Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmit-

ters.
Batteries for Telephone Work.
Open Circuit Batteries.
closed Circuit Batteries.
The Tractlcal Management of Bat-

teries
Magneto Bell.
Automatic Switches.
Telephone Line Construction.

rnbiiiiioa u4 for •»)« by ELECTRICIAN PUBLISHING CO., 510 Marquette Building, Chicago

CHATTER 2S. Metallic Circuit.
29. t'nderground Wires.
30. Lightning Arresters.
SI. Inside Wiring.
32. Installation of Telephone Instru-

ments.
S3, Inspection and Maintenance.
34. The Condenser; Its Dse lb Telephony.
SR. Electromagnetic Re tnrxl.it Ion.
3fi. Exchange Working.
37. Small 1

35. Party Lines: The Bridging Bell.
39. Long Distance Tel*

|

40, Pupiex Telephony.
4L Simultaneous Telegraphy .ind Telcpn-

ony.
41 Recent Progress. Appendix.
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AUTOMATIC ENGINES

JEFFREY
ELEVATING,
CONVEYING,
POWER

TRANSMISSION EH FOR CATALOGUE,

[ THE JEFFREY MFG. CO.
COLUMBUS, 0. ;

The Williams patent

Never Slip Pneumatic and
ClutcK Pulley. TKe Will-

iams Patent Clutch Pul-

leys and Couplings.

M. F. WILLIAMS * CO.,
2702 N. Broadway, ST. LOUSS, MO., U. S. A.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

CASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

EXCELLENCE

TheC. H.& D.Ry.
BETWEEN

Cincinnati, Chicago,
DAYTON, INDIANAPOLIS,

TOLEDO AND DETROIT,

Standard and Compartment Sleepers.
Parlor and Cafe Dining Cars.

D. C. EDWARDS,
Passenger Traffic Manager. Cincinnati, 0.

Have VOl* read the

NEW DYNAMO TENDERS'

HAND-BOOK

By F. B. BADT?

IF NOT, WHY NOT?

Dynamo tender*; cannot get along w'.tb-

OUl it.

S^nt prepaid on receipt of price, %i oo.

THE
PENNSYLVANIA

LIMITED.
In writing from New York, an official of

one of the prominent English railways, who
rode on the Pennsylvania Limited, says:
"I had a most pleasant journey from Chi-
cago to New York. Your train far sur-
passes anything we aspire to In England."
Special information regarding the superior

transportation facilities offered by the Penn.
sylvania Short Lines can be obtained by
addressing

MR. H. It. DERING,
Assistant General Passenger Agent,

248 South Clark street, Chicago.

Faster than ever

to California

ELECTRICIAN PU3LISH1K8 CO.,

10 Marquette Building, CHICAGO.

CHICAGO
& NORTH-WESTERN

RAILWAY

fllE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-V/esterr. Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next
morning. No change of cars; all meals
in Dining Cars. Buffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia, and Oregon and personally conducted
excursions every Wednesday fiom New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
ern Railway,

7. WewYorl
. Iladelphfi

Ingtoa v... jfAVju
y.t M»ln St., • > ftuffalo

i.i c.1/4 %%., * • Cfclctgo

St., * Cincinnati
joVSmlthfiebl St., I'itiii.urj/

n* Superior Si., - Cleveland
tf Cimpue-Mirthi, Detroit
KJnrfft,,But,T6f (,ato,Oat.

Graphite Brushes
That have been fully tested and proved superior to any in the market.
We shall be pleased to send sample.

JOSEPH DIXON CRUCIBLE CO., - Jersey City, N. J.

21 HourstoHotSprings.
Through Sleeper froi Chicago.

Commencing November IT. the

Wabash road will run a daily sleeper

from Chicago to Hot Springs, Ark.,

without change leaving Chicago on

the fast day express at 11:03 a. m.
and reaching Hot Springs next morn-
ing at 8:00 .o'clock. Write for illus-

trated booklet, giving full particulars.

Ticket office, 97 Adams street, Chi-

cago.

———————————
| ARE YOU LOOKING FORTROUBLE? |

IF SO, GET A COPY OF

| TELEPHONE TROUBLES
• AXD HOW TO FIND THEM
•
T BOTH MAGNETO AND COMMON BATTERY

O SYSTEMS.

| 8th Edition Just Out. Price, 25c.

• Electrician Publishing Co.,

• 510 ai&rquette Building,

| CHICAGO.——————

i

P—<5Ddgi>^-^

mil
ANYTIME

tweet '

'ILiLl

'ou travel betvv

ShicacI
U1SV1
HANAPQL1S

AND
CINCINNATI

|j

OOVIA |

MONON
TRAINS FOR

Indianapolis

Dayton

Cincinnati

Asheville

Atlanta

Jacksonville

5t_Augustine

Tampa

Havana.

MONON ROUTE
A

(
s|p C.M.aP RjwV;

LUXURIOUS PARLOR AND DININGGARS BY DAY.
PALACE SLEEPING AND COMPARTM ENT CARS BY NIGHT .

G TRAINS DAILY BETWEEN
CHICAGO AND THE OHIO RIVER
WH MTJOEL nun.iwili,.(...iH.. i ..v CtlASrtRQCKWELL"""°' r,

"LM°" C M ICAGO .
Tq*nM«

fSheet Steel Indian Canoes\
jNon-sinfcableandindestructible. Wfeetlong, 39 inch beam. I

liW.II. MTTLLINS, 352 DepotSt.,sAI.EM,Oin*K,

When Traveling Northwest
See that your ticket reads via

WISCONSINCENTRALRAILWAY
I

For St. Paul, Minneapolis, Ashland and
:
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE. - - WIS.

The

Pioneer

Limited.

Famous

Train

of the

World.

Chicago— St. Paul — Minneapolis

VIA

The St. Paul Road.
(Chicago, Milwaukee & St, Paul Ry.)

Equipment and Service

Unequaled.

Time tables, maps and information
furnished on application to

F. A. MILLER, General Passenger Agent,

Chicago, III,

AUL, employes
In the operating department of the "Alton Road " are

required to pass mental and physical examinations
calculated to secure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the safest railways In the world Is

"THE ONJL.Y WAY"

REGJRADE MARKS |HE PHOSPHOR BRONZE SMELTINGCO.|iMITED,

2200 WASHINGTON AVE.,PHILADELPHIA.

) "ELEPHANT BRAND PHOSPHOR-BRONZE"
_. INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.

Q.Jkmp!' — DELTA METAL
., X, CASTINGS, STAMPINGS and F0RGINGS

/bELT«\ ORIGINAL and Sole Makers in the U.S.
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CEDAR POLES
LIWDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREGON AND SPOKANE WASH.
WHOLESALE PRODUCERS

SO- TOOT TO 80- FOOT POLES OUR -SPECIALTY.

OET OUR PRICES ON THE FOLLOWING IN MICHIGAN WHITE CEDAR.

SPECIAL SIZE TROLLEY TIES
25 30 AND 36 FOOT 6, 6'A AND 7 INCH POLES,

IT WILL PAY YOU. MALTBY LUMBER CO., BAY CITY. MICH.

CEDAR POLES,TIES, POSTS, ETC.
A complete stock of these commodities con-
venient for Immediate shipment. It will pay
you to favor us with your inquiries ........

SUCCESSORS TO

THE PORTER-MORSE CO. THE MORSE CEDAR CO.
PRINCIPAL OFFICES.

SAGINAW, MICH.

6«AMrTftoU&
IPaIWjUJ^ (M/VOv^/OAU/ %>xtyHflMN &MTW 6flC

M.KLEIN & 90N

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of Interest to all lluemen. Get a

copy now, FREE.
Headquarters (or Linemen's Tools.

chicagu, ux.

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and cbestnnt tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust insulator pins, and
all kinds of hardwoods.

Mala Office, LewlBburg, Tenn., Branch Office,

KeUerton, la., Oak Mills, Montlcello, Ark.

POLES.
WHITE CEDAR.

IDAHO CEDAR ip to 80 ft. i

BERTHOLD

& JENNINGS,
8T. LOUIS.

Chemical Building.

CROSS
ARMS.

LONC LEAF
PINE AND FIR.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

Preserve Your Copies

Western Electrician.
OF THE

BINDERS 81.00 EACH.
ELECTRICIAN PUBLISHING CO.,

Suite 510 Marquette Building, • CHICAGO

POLES, TIES, POSTS.
PORTER CEDAR CO., PRODUCERS, SA6INAW, MICH,

Cedar
TORREY
CEDAR CO.,

CLINTONVILLE, WIS.

Lira. Slock ContUMly on HuiC
Poles

FRIAR Pill F.S JOHN H. FOWLER
ULU/llV I ULLU 1705-7 flSHER BLOC, CH'CACO.

POLES W. C. STERLING & SOU,
MONROE. MICH. TIES.

EI«T«D Pole Yardi In Mlcblean
Wholesale Producers far Jo j>»rt

AWAY DOWN EAST
and everywhere where plyers are used

you will find this ooe in active use.

It is not illustrated in the GKICISX
BOOK of Hardware Specialties but will be in the next edition.

UTICA DROP FORCE & TOOL CO.,
NHITII A Ht'lKMlH CO.,

ask your dealer for these goods. 3JMi Broadway. Mew York City.

BUY YOUR BOOKS
FHOM THE

Electrician Pub. Co., 6 1 Marquette Bid 9
.

, Chicago.

ABOUT THE PENNSYLVANIA LINES.
The verdict given by the general public,

that the 1'ennsylvania System offers the
most comfortable and quickest service from
Chicago to Pittsburg, Philadelphia, Balti-
more. Washington and New York, la undis-
puted by thousands of patrons who have
used those lines. The dluiug car service Is

unsurpassed. The scenery through which
the road runs Is the most beautiful of
which the East can boast—the funions
Horse Shoe Curve alone, being one of the
rarest sights to a visitor from the western
states. The traveler Is guarded on all

sides by experienced employes and no pains
are spared to make the journey one of ease
and safety.

If you contemplate a Journey to the Blast,
full information may be obtnltied by ad-
dressing H. R. DKUINfl,

Assistant General Passenger Agent,
248 Sooth Clark street, Chicago.

YOUR

BOOK ORDERS
Will receive

PROMPT and CAREFUL
attention if sent to

Electrician Publishing

Company,

510 Marquette Bldg., Chicago.

Our Catalogue r
IS NOT

E A D Y
BUT IF YOU ARE TO DO ANY
CONSTRUCTION THIS SEASON

IT \A/I
TO CET OUR PRICES UPON

Pike Poles, Jerieys, 8-ft. Taips, Dieena Bars, Spoors,

Shovels, Cart ard Carryihg Hooks, Picks, Fire Pots, Axes,

Braces, Archor Rods, Washers, In fact anything In

TOOLS OR IRON WORK
Used In Construction Work.

Send a list of your probable requirements for quotations.

W. H. ANDERSON * SONS,
Tool Minufaclurcrs, Iron and Steel Workers,

14 and 16 Macomb St. , DETROIT, MICH.

EXAMINATION

v-iA.A it*, ftrv rrvunf*** oJ.wtviaW'

/uA*

,U \„&u»

TbeO.AUdeisCp,Publisriers_
I 63 _ 5th Ave., New YorK.

BOOKS.
BUY YOUR BOOKS FROM THE

ELECTRICIAN PUBLISHING COMPANY,
610 Mlrquotte Bldg.. CHICAGO.

RED CEDAR PILINC, POLES AND
POSTS, »H length! J. P. MK.KtulTH
CBD IB CO., Memphis, Tenn.

Michigan White Cedar Poles.
A LARCE ASSORTMENT, ALL SIZES.

We are making very attractive prices on a large stock % %
of 29 foot and 6 Inch top, 30 foot 7 Inch top and up.

a, % Orders filled promptly In carload lots. Correspondence
3 * solicited. Write to Escanaba, Mich., office for prices.

KELLOGG SWITCHBOARD & SUPPLY CO.,
Congress and Creen Sts., Chicago, III.

Spend Thanksgiving

in St. Louis.

Fare $5.00 For The Rouid Tr:p.

The Wabash will soil Thanksgiving

excursion tickets from Chicago to St.

Louis and return al $G for the round

trip, good going on all trains ot S

vomLer -7. Throe handsome daily

trains. .V postal card will secure par-

ticulars. Ticket office. 07 Adams
street. Chicago.



WESTERN ELECTRICIAN November 23, 1901

Westinghouse
Integrating Wattmeters

Small in size

Light in weight

Case Substantial

and Dust Proof

Accurate and Permanent

in Calibration

Record True Energy Accurately

Under all Conditions of Inductive

or Non-inductive Load

Westinghouse Single-phase Integrating Wattmeter

Westinghouse Electric
& Mfg. Co., Pittsburg, Pa.

All Principal

Cities in U. S.

and Canada.

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or
Operation of Electrical Plants.

'rn

DI3 B. CROCKE
Professor of Electrical Engineering, Columbia University, New York.

Prepaid. - Practical and Up-
Just the Book you want. 450 Pages, over 150 Illustrations. Read the

TABLE OF" CONTE

to-Dati

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification
and Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Build-
ings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and General
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Stearn Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connec-

een Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switch-
boards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Engineer and Eieetrieian who denircs to thoroughly master the Art of Electric Lighting should have a copy of
thin hook. Kent promptly.

ELECTRICIAN PUBLISHING COMPANY,
Suite 510 Marquette Building.

CHI
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I FORT WAYNE ELECTRIC WORKS, )

«» »»»»»»»»« \ ;-.: ,y. : :.:.:..,. : ...:.-.

(INCORPORATED)

<< Wood Open, Semi-

Enclosed and Enclosed

Motors

FOR DIRECT CURRENT CIRCUITS.
S H. P ENCLOSED MOTOR. 714 H P OPEN MOTOR

IN CAPACITIES

FROM

ONE HORSE-POWER

TO

TWENTY HORSE-POWER.

CAN BE

OPERATED EITHER IN A

HORIZONTAL, VERTICAL

OR INVERTED

POSITION.

6 H. P. SEMI-ENCLOSED MOTOR.

Main Office and Factory, - FORT WAYNE, IND.
BOSTON, MASS., Ms Emiisa Hi 11...

PHILADELPHIA, PA., Jul The BoCBSE.

SYRACUSE, X. V., 717 Dii.i.ayk lli.n.;.

PITTSBURG, PA., 902 Firm Ave.

-LIST OF SALES OFFICES:-

CINCINNATI, OHIO. -102 Neave Bldjj.

m Lor is, jio., sis Lincoln Trust Bldo.

CHICAGO; ILL., 623 MARQUETTE Bl.no.

ST. PAI'L, .MINN., 615 GEItVANlA Lien BlTJO.

I . LAN II R M'llis. Mil II
. 222 Mf.r-JM.1-. B

ATLANTA '
' IBOAD Stbebt.

NEW YORK, \. V. 40 New Stiiekt.

YOKA1IOMA, JAPAN, Ha.inali »kd Hii.i.i:-.

»»»»»»»»»» <»• «««»«««>»

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I. CONTENTS.-cnAI'TER I: Electricity; Positive and Negative: Conductors,
Hon-Conuuctors and Insulators; Electro-Motive Force; Volts; Resistance; ohms; Current; Am-
peres—CHAPTER II: Dynamos; Magnets: Field Coils: Electro Magnots; Permanent Magnets.—
CHAPTERIU: Armatures, Construction of, Different Kinds of; Commutators, Mow Made andCon-
nected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction: Series Wound Dynamos; Shunt Wound Dynamos; Exciting the fields; constant Cur-
pent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
JHAPTERV: Incandescent Lamps; Filaments; Connections; Flashing: Exhausting; Testing;
Candle Power; Operated In series; Automatic Cut-Out: In Multiple Arcor Parallel: Multiple Series;
Multiple Series Cut-Out; Three Wire System—CHAPTEB VI: The Are Light; How Formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Globes: shape of Carbons Under Dlfferenl
Conditions of Pinning; Are Lamps; Regulating and Cut-Out Mechanism: Action of Current; Clutch
Lamns; Clockwork Lamps; Double Lamps; Troubles In temps.—CHAJTEK VII: Commutators
and Brushes; The Brush Commutators; Brushes; inherent Styles of Brushes: Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
•tllrushes; Care of Brushes and Commutators; Flashing: -CHAPTER V III: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Colts.—CHAPTER IV
American System of Automatic Current Regulation; The Dynamo: Regulator; Allien of Regulator.
CHAPTER X: Hrush System of Automatic current Regulation; Brush Armature; Diagram of Cir-
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; care ami Adjustment of Dial;

ontrollor; Circuits and Connections of No. s Brush Dynamo; Circuits of Compound Wound
constant Potential Brush Dynamo.—CHAPTER XI: The Edison System: Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo: Action of Regulator: Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.- CHAPTER Ml; Excelsior System of A -

urrent Regulation; Dynn knnnture; Diagram of Circuits; Tin- Regulator ami Motor;
Ictlon of Regulator. -CHAPTER XIII: Schuyler System of Automatic Ourrenl Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of circuits In Armature and Field; Rogu-
lator; circuits 111 Regulator. -CHAPTER XIV: Thomson-Houston Svste i Vutomatlo current
Regulation: Dynamo; Armature; C mutator and Brushes: Controlling Magnet; Wall controller;
DIagramofClrcnIts; MrBJast. CHAPTER XV; Watorhouse System "i Three-Brush lu atlc
Current Regulation; Dynamo; Extra Brush; Resistance Colls and Regulator. CIIAPTEKXVI:
Arapore Motors; Tangential Seali; Solonnid Meters, CHAPTER xvih Voltmeters: Pressure
ind Potential Indicators.—CHAPTER XVIII: Tostlng; Galvanometers: Astatic Needle; Differ
antral Apparatus.—CHAPTER KIX: VVheatstone Bridge or Electrical Balance; Diagram ol rir-
BuUsandMethodsofusoi Brldgo and Rheostat; Round Form: Square Form. CHAPTER XX
rae Magneto as a Testing Instrument; ^mature: Pleldi Boll; Dlagra 1 Clrciilts.-CHAPTRn
XXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Ma-

ITIAl'TERXXII: Switches and Switchboards; Limp Switch; Plug and Socket; Change
Brer Plug and Socket: Conclusion. CHAPTER XXXIII: Eluctrlo Motors; General Principles the
anno as In Dynamos; Types; shunt and Series Motors Suitable for all General Purposes; Itcgula-
Boil of Shunt Motors; Of Series Meiers; Counter E, M. F.I Dlreclinu of Rot'lilon uud Dlrcclinn ,.(

Current; Starting Motors; Diagram of Connection.

PART II. CONTENTS.-fHArTERI: Alternate Current Dynamos: Principles of the
Field; Field Current Armature; Winding; Connections; Lamination; Diffi vltern*-
tors: Regulation; Leading Systems; The llnish Generators: Magnet-
ductlon.-CHAPTEKII: Dynamos, Continued: The Mor.
Field Magnets: Ferran'i Armature; Field Magnets; winding; < ..II, turs.-a h Dyna-
mos Coneludeil; Siemens Dynamo; Best Magnetic Circuits; si

The Armature; Self Induction: Regulation.- -CHAPTER IV: In

formers: Economy of Distribution; in Electrical H. P.; i

feet hi induction; Transformers.—CHAPTER \

verters; Transforming Up and Down; Design of Transformers lecOoa
Against; Groumiingthe Secondary; Other D roll! Trans-
formers.—CHAPTliB VI: Transforniers. Concluded; Pus,--
Connecting to Clrcull
Light System; Diagram of Circuits: Parallel System: Primary Circuit: s

of Transformers; Fuses; Diagram ol Light Circuit.—CHAPTER \ ] I i

Hysteresis; Magnetic Penetration; Tin- circuitol Lines ol F,,ne; .

Rapidity "t Reversals and Hysti r. sis. CP -

An- Lamp; Diagram of clrriiits In Lamp; Ictlon of the Mechanism: !

An- Lamps, lii Multiple; siaiu-r' Differential Lamp: Mechants
Tl'.KXl: Measuring and Indicating Apparatus; Instnu
Dlffer from those used with Continuous Currents; Immi
Forms ol Instruments. CHAPTER xii: Measuring Instnun :

ments; ThoCardevi Voltmeti the Instrument
XIID Voltmeters: Double Coll Voltmeter: Two Types.—CHAPTER \i\': -

Spring Meter.—CHA PT1 wtstcd Strip Instrument-: 1>

li 1 Instrument.- CHAPTERS
clples hi < iteration; 1 dagranis of Parts; Shi i

clples of Operation; Watt Meter: Thomson Meter. CHAtTK-KX
Difficulties in Operatlni : Alteruate Corn
Machines for Operating in Parallel;
CHAPTER XVIII: Ohl trenglli of Current: Formal:,- er and U«M
tag Effects of Currenl i:X!X: Ground Alarms ai ..rs.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO
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StLGCnOBHL PATENT

made right
sold right
saves trouble

ASK YOUR DEALER
FuS IT!

TRY ONE AND BE
CONVINCEO.

Sample 3-in. Bell, .r,

Nickel Finish 4UC.
Black Enameled 35c.

Sent by mail prepaid
on receipt of price.

Write lor Circular.

SPIES

ELECTRIC COMPANY,

87-89 W.Van Buren St.

CHICAGO. ILL.

ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

MANUFACTrrrffiRS OF

PORCELAIN OR CLAY SPECIALTIES,
Knobl, Cleats, Circuit Breakers.

THE BOWERS MANUFACTURING CO.,
MOGADOBE, OHIO.

^

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

The Franklin Model Gas Engine.
Ji-HORSE POWER. 450 REVOLUTIONS.

We furnish complete sets of Castings, Materials and Blue
Prints for either horizontal or vertical types.

SEND FOR ENGINE CATALOGUE NO. 16.

PARSELL & WEED,
129-131 West 3l6t Street, New York City

HavlYouSl-InIt?
* jHtt SIDES ARE PARALLEL

]he ANGLES ARE. RIGHT
. ,Wfe||

Jhe sides are equal-
•

N.CANALST. ^"tTALwoRHB
C H I C A G • I LL • USA- aSKSS"

THEiefflMNEY

MECHANICS
DRAFT
SAVES COST 01 CHIMNEY
BURNS CHEAPER FVEI,
INCREASES BOILER CAPACITY

' Ota-SpecialtyisMechanicalDraft ~

B. I. STUBTLYANT CO., BS°*
{ . NEW YORK • PHILADELPHIA - CHICAGO • LONDON

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary-

cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm

service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
13 and 15 Lalght Street, New York.

1 Black Diamond File Works I
*5 Rat. 1868. Inc. 1895. ~ P?

4S

Twelve

Medals

Awarded ai

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

0>
O*
O*
c*
.O*

OVR. GOODS ABES ON SALE IN KTEBT lEADIWe HABDWAEJi Cj
STORE IN THE UNITED STATES AND CANADA. Jj^

PHILADELPHIA, PA. gj

G. & H. BARNETT COMPANY

KNIFE SWITCHES
WE HANDLE ....

ALL SIZES
andCRADES

AND CARRY ALL STYLES
IN STOCK.

Prices In proportion.

Al_l_ OOOI >rvii :tti

THE STANDARD ELECTRIC CO.,
I 13 W. 3rd Street, CINCINNATI, OHIO.

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

ins fhne: u.r,.-.,
ST. LOUIS, MO.
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I El/ID I CY INSULATED
llflr^lLELA WIRES AND CABLES.
RUBBER COVERED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.

ern «iuNC *Gt NT. simplex Electrical Company,
. R. HfXSONp
or.jilr.ock Block. CHICAGO. 75-81 Cornhlll, BOSTON, MAS8.

WCSTCRN SELLING AGENT.

H. R. HIXSON,
1137 Morudnock Block, CHICAGO

*$>"'*

18S9—Pari* Exposition,
Hedal for Bobber Insolation.
1893-World's Fair,

Medal lor Bobber Insolation.

TRADE MARK,

THE STANDARD FOB
BIBBER INSULATION
8ole Manufacturers of

Olonite Wires, Qkonite Tape, Manson Tape, Candee
w
i<lT Wires

THE OKONITE CO., Ltd
H.n.,.r.. 253 Broadway, New York.

Start L. C.nd.l
Ibnul CkMa.r

Geo. T. Manion, Gen'l Silt
W. H. Hodgint, S«cy.

INDIANA RUBBER AND INSULATED WIRE CO..
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cables,

UNDERGROUND. AERIAL. SUBMARINE AND INSIDE USE.

TELEPHONE, TELEGRAPH AND FIRE ALARri CABLES.

All Wires ire tested at Factory. .JO.VESBORO, IJTO.

\utlonal

India

Robber <.'©.*

RUBBER IED
NASIF9KS At

OFFICE AND FACTORY: BRISTOL. P. I.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

Save Your Commutators by using

THE K. & W. DYNAMO BRUSH AND
COMMUTATOR COMPOUND.

The Cheapest and Best on the Market.

THE K. & W. COMPANY, Pittsfield, Mass.

Manufacturer* ni D?pamo« -ramu-
t.i'or compound. S^lderJn^StlPk* and Ar
Hanger Hoard*, samples of Compound FREE.
Agents wnnt-d.

Queen & Co.,
lOlO Chestnot St., Phila.

460 MONON BLBG.. C;;iC»t«.

Acme Testing Sets. Queen-WIrt
Switchboard Instruments, X-Rsr
Focus Tubes, Induction Colls.

^Ll. Standard Underground Gable Go,
322 The Rookerr, Westlnehouse BMj.,

Chicago. Plttaourg.
Hllli IfMg.. San Francisco.

56 Liberty St.. 122S Beta Bidr..
New York Citir. Phiiadci;

*rir ElectricGables,Conduits,Wiresand Accessories.
t| Aluo High Urmde Rubber Covered Wires and Cables.

Fldredge Battery Voltmeter,

TtiO oiilv low.piice pocket Instill*

mentlndlratinartn \.>it» ConBect-
inir p..-i- i«i*e non-removftbie note.

Light w.itrtit anti neat In ftppear-
i, r -jvIo by Jobber*

Kl.lr.flu'f Electric MlV.Co.,
SpriuLfiielii. Mil.-.-., t . y a.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market.

Write for Prlcea.

Maotifactared by

THE HEATH ELECTRIC CO.,

DETROIT, MICH.

BARE AND INSULATED

ELECTRICAL WIRES
OF EVERY DESCRIPTION.

CROWN RAIL BONDS.

AMERICAN STEEL & WIRE GO.
CHICAGO. NEW YORK. DENVER. SAN FRANCISCO.

2,000 IN USE.
from Stoie b">nepowsjr. t>rca-
bum fromiy lUrLt* to ran w * «rU
or rt»oL Good nroat* for axr-nta-

Tag Beaart QecMli.U.Jrmj.(m^.

I'M!!

[PHOENIX GLASS CO.
MANUFACTURERS OF

GAS AND ELECTRIC

GLOBES,SHADE$,Etc.

SEND FOR A CO»» »r OU. MC« 1NO
LATEST CATALOGUE.

I

Pittsburgh. HeiYort. CUcigo,

ERICSSON SWITCHBOARDS
Of all sizes. Telephones for all nses. Write
for particulars and tell your needs.

ERIC8SON TELEPHONE CO.,
296 Broadway, NEW YORK.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL. OUTLET AND JUNCTION BOXES,
SWITCHBOARDS. PANEL BOARDS. SWITCHES, ETC.

UTIOA. NK\A/ YORK.

WESTON Electrical Instrument Co.,
^snnw Waverly Park, ESSEX CO., N. J.

tnlon.ti.dirdPo:tabliDir8otk4iDF
Mm{m

'
***** ™»"»i»»'

' Ammeters, Ullllammeters.

6round Detecters aid Circuit Testers,

Ohmmeters, Portable Salunometere,

Our Portable Instrument
The Standard Semi-Pott-
able Laboratory SUndai d

Our Stat'on Voltmeters and Ammtin
liUMir)Mnt^<Hl in polni '3 "ud

consumui ion ol

ti the Wests b>
tug foj

STERLING EXTRA INSULATING VARNI8H.
Storllng IMr;. lflrtrk I'inishlnc Vnri.Uh,

Sterltne; lttm-k Atr Di-rlng Vami-h.
McrtitiK Hint k tore I'lntr \.»rni«h.

THE STERLING VARNISH CO.,
Plllsburg, Pi., U. S. A.

THE STERLING VARNISH CI.,
26 Colmcre Row. Birmingham. EAf la»A.

Weston NtmUnl Portable Direct
Bending millvoltmeier

l.nsnuN- RUIOtl 1 SI Martins
Lone

IIEHl.tN—European Wojton Electrical In-
strument Co .Killer*-

0H! LISTEN
TO THE

BAND.
They play much better

when they use the

WARD ORCHESTRA LAMP.
KaJM> clamped to Music Rack I ithl Op»oin« i. >Ji,-:.Mr.

leg In All ^l>l;.. Write lor Catalogue.

McLEOD, WARD and CO., a/SJfe
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A GOOD TONIC!

Columbia
Carbons

WILL RENOVATE DILAPIDATED PLANTS
WILL INVIGORATE SEMI-SUCCESSFUL PLANTS
WILL EXHILARATE HEALTHY PLANTS

THEY MAKE SATISFIED CUSTOMERS.

We should like to submit our "money
back" offer to those contemplating the

use of enclosed carbons this winter.

NATIONAL CARBON COMPANY,

CLEVELAND, OHIO.

EDISON PRIMARY BATTERIES.
FORMERLY KNOWN AS tUISON-LHL*NDE,

PORTABLE

roil GAS ENGINES.

SLOT MACHINES,

AUTOMOBILES

RAILROAD SIGNALS.

CROGSING BELLS,

SMALL MOTORS,

ETC.

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY,
FACTORY, ORANGE, NEW JERSC, U. S. A.

FOREIGN DEPARTMENT, to CEDAR STREET, NEW YORK.

ONGTANT CURREN

IO LOCAL ACTION,

/ILL NOT FREEZE,

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary
cell of the new century.

- Extensively used for telephone,

telegraph, fire and police alarm

service, railroad signal work, gas*

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Gordon Battery Co.,
13 and 15 Laight Street. New York.
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An INCANDESCENT LAMP represents a large Investment of capital, Ingenuity and skilled workmanship, It Is sold at a price to low as to necessitate eternal i We bu and
vigilance In cutting costs to a mlnlmim. A successful lamp manufacturer can not afford to experiment with poor materials. This explains it popularity of

i
Refine"

'

AKER & CO.'S 131 £±T" I F\J II IW1
408 N. J. R. R. Ave., NEWARK, N. J. 120 LIBERTY ST., NEW YORK. Scrap also.

LOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

Monarch Fire Appliance Company,

BEARDSLEY GRAVITY DAM
AND CONSTRUCTION CO.,

Contractors and Builders of Street Railway and Electric Plants.

THE BEARDSLEY CRAVITY DAM.
For five cents In stamps, we will mall to any address our book entitled. The Gravity Dam.

207 MAIN ST. Write M. W. STARK, Soc'y and Treat , for particular*. ELKHART, I NO

RHEOSTATS
AND

ELECTRIC CONTROLLING DEVICES

ACENTS :

STURTEVANT ENGINEERING CO., LONDON, ENG.

KILBOURNE ft CLARK CO., SEATTLE, WASH.

OP EVERY DESCRIPTION.

THE CUTLER-HAMMER MFG. CO.
MAIN OFFICES AND FACTORY:

MILWAUKEE.
BRANCH OFFICES:

NEW YORK-CHICACO.

COMPLETE STOCK ALWAYS ON HAND.

FOR ALL

TYPES OF

LAMPS.

f ca

OPEN AND ENCLOSED OUTER AND INNER ARC GLOBES AND SHADES.

WRITE US.

THE CENTURY GLASS CO., BELLAIRE, OHIO.

CONTINUOUS RAIL JOINT CO. OF AM.

General Offices: Centcry Building,

NEWARK, N. J.

Over ten thousand ( 10,000) miles in use. Received the highest

award In its class at Paris Exposition, 1900, and
Pan-American, Buffalo, 1901.

(FIBRE-GRAPHITE

MUTATORJ
BRUSH. Si

.%tVT-WSS\OJ\H6

There's No Friction
with the Fibre-Graphite Commutator Brush.

Being 90 per cent. p«re graphite, it insure* low
resistance, no sparking under a varying load, and
longer wear. TLere Is no greasing required.
The Fibre-Graphite is therefore the most eco-
nomic brush on ihe market. Send for price list.

HOLMES FIBRE-GRAPHITE MFG. CO.
SI5S Wakefield St., Cermanlown. PHIHDELPnU.

J

I AMP LACQUERS
I I |B IB 1 INCLUDINC OPAL AND CRYSTAL FROSTING.

I Bl M. L. BARRETT & CO.. CHICAGO.

DEAD BLACK LACQUER tBauer BartT).

TRANSPARENT LACQUERS
For Brass, Copper, etc.

LACQUERS for Every Known Purpose.

WRITE US. WE ARE MANUFACTURERS.
Working Samples Free: You Pay ExprcssaK. SPECIFY FOR WH4T USE.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co— 22

Akron Smoking Pipe Co —
American Battery Co —
American District Steam Co.. 2

Amer. Electric Fuse Co 10

Amer. Electrical Heater Co..—
Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. Refit. A Lighting Co. .10

American School of Corresp. -

Amer. Steel A Wire Company. 1

Amer. Toll Telephone Co— 14

Anderson & Sons. W. H 10

Anderson Tool Co., The 11

Audel A Co., Tbeo 19

Badt A Co., P.B 10

Baker A Company 3

Ball Engine Company 18

Barnea Company, Wallace .... 10

Barnett Company, Q. & H 22

Barrett A Co., M. L 3

Beardsley Gravity Dam A
Construction Co 3

Berthold A Jennings 10

Besly A Co., Charles H 22

Blssell Company, The F —
Bosflort El. Construction Co.. 1

Bowers Manufacturing Co ...—

Brunt Porcolaln Works, G. P. 7

Bullock Electric Mfg. Co 17

Bunnell Telegraph Eire. Co.l7

Burnley Battery A Mfg. Co.. 10

Central Elootric Co 5

Central Telephone A El. Co..—
Century Glass Co 3

Challlci, Adolphe A £2

Chicago A Alton Railroad.... Id

0. AN. w. R. R 18

Chicago Edison Company 4

Chic. Fuse Wire A Mfg. Co...—
Chic. House Wrecking Co....—

Chicago Insulated Wire Co...—
C..M. ASt. P. R. R 18

Chicago Telephone Co 16

C, H. AD. Ry 18

College City Electric Co 11

Colorado Lamp Co. , The 11

Columbia Telephone Mfg.Co. 14

Continuous Rail Joint Com-
pany of America 3

Coueh A Seeley Co ..—

Crocker-Wheeler Company.. 6

Cutler-Hammer Mfg. Co 3

Cutter Elec. A Mfg. Company.—

D. A W. Fuse Company —
Dearborn Drug A Cbem. Co..

Diamond Meter Company... .—
DickeTool Company 10

Dixon Crucible Co., JoBeph.,18

Edison Decorative A Minia-

ture Lamp Department 10

Edison M fg, Company 2

Edwards A Company ill

Eldrodgo Electric Mfg. Co.,. 1

Eloctrlcal Englnoer Institute.—

Electric Appliance Company. 10

Elec. Motor A Equlpmout Co.2l

Electric Storage Battery Co..—
Eleotrlclan Pub. Company. ..21

Ericsson Telopbone Company 1

Eureka Electric Company... 15

Farlcs Manufacturing Co 7

Farr A Farr 16

"For Sate"Advertlsements .. 12

Ft. Wayno Elec. WorkB., Inc..21

Fowler, John H 19

Franklin Eng. A Elec. Co....—

G. A P. Engraving Co —
General Electric Company. .. 9

General Incandescent Arc
Light Company 11

General Incand. Lamp Co....—
Genevieve Company —
Glass Wool Mfg.Co 11

Goodchlld A Welsh —
Gordon Battery Company.... 2

Great Western Smelting A
Refining Company 12

Gregory Electric Company. . . 12

Hartford Steam Boiler In-

spection A Insurance Co..

Hazard Manufacturing Co..

Heath Eloctric Company ...

Hobart Elec. Mfg. Company.
Hoffman, G. W
Holcomb-Lobb Co

1

1

12

19

Holmes Fibre-Graph. Co 3

Humphrey, Henry H —

Illinois Central R. R 17

Illinois Electric Specialty Co.16

Illinois Maintenance Oo 12

Incandescent Electric Light

Manipulator Company —
Indiana Rub. A Ins. W. Co.... 1

India Rubber A Gutta Percha

Insulating Company 4

Intornat'l Corros. Schools ... 16

Jeffrey Manufacturing Co— 18

Johnston, Thomas J 11

K. A W. Company I

Kartavext Manufacturing Co. ~

Kellogg Switchboard A Sup-

ply Company 11, 15, 19

Keystone Elect. Inst. Co —
Klein A Son, Mathias 19

Kneeland Reflector Co 7

KokomoTel. A El. M. Co 16

Leather Preserv. M. Corp —
Leclanche Battery Company. 12

LeiTel A Co., James IS

Llndsley Brothers Company.. 19

Lowell Model Co 19

Maltby Lumber Company .... 19

Manross, F. N —
Matthews A Bro., W. N II

McKInney A Co., W. S —
McLennan A Company, K.... 10

McLeod, Ward A Co 1

McRoy Clay Works 10

Meredith Cedar Co., J. P 19

Metropolitan Tel. A El. Co.. 14

Mica Insulator Company.... 13

Miscellaneous Advs 12

Missouri Electrical Mfg. Co.. 5

Modern Gas EnglnoCo IS

Moloney Electric Compan v.. —
Monarch Fire Appl. Co :'

Monon Railroad 18

Moon Mfg. Co., The 15

Morse Cedar Company 19

Mullins, W. II 18

Munsell A Co., Eugene 10

Murray A Co.. James J 16

National Carbon Company. . . 2

Nat lonal Conduit A Cable Co.10

National India Rubber Co.... 1

New YorklnB. Wlro Co 13

Ohio Electric Works 12

Okonite Company, The 1

Osburn Flexible Conduit Co. 8

Paragon FanA Motor Co —
Parsell A Weed —
Pennsylvania Lines 18

Perrizo A Sons 19

Phillips, Eugene F 11

Phillips Insulated "Wire Co.. .11

Phoenix Glass Company 1

Phosphor-Bronze S. Co IS

Pignolet, L. M 10

Pittsburg A L. S. Iron Co 19

Porter Cedar Company 19

Queen A Company 1

Relsinger. Hugo 7

Reliance Electric Company. . 4

R. I. Teieph. A Elec Co 16

Rockwocd Mfg. Company.. .. l

Roobllng'sSonsCo., J. A 22

Sage, F. B. A Bro 16

St. Louis Elec. Supply Co... 22

Sargent A Lmuiy —
Sawyer-Han Elec Company. .20

Schuroman A Haydcn 12

Shelby Electric Company —
Signalold Chemical Works.. 12

Simplex Electrical Co.. The.. 1

Smith A Homonway Co IQ

Smith Co.. S. Morgan 12

Spies Electric Company 22

Spraguo Eloctric Company .. 9

Standard Construction I

Standard Electric Company. 7

Standard TcL A Elec Oo 15

Standard Underg. Cable Oo... 1

Stanley Instrument Co B

Sterling A Son. W. C 19

Sterling Electric Company...—
Sterling Varnish Co., The.... 1

Stilwell - Blerce A Smltb-
Vatle Company 13

Stow Mfg. Company _
Stromberg-Carlson Tel. Mfg.
Company 15

Strowger Aut. Tel. Exchange 15

Sturterant Company, B. F....S2

Telephone Co. of Amer. The 16

Tenn. Lumber Company 19

Torrey Cedar Company 19

Union Switchboard Co 17

U. S. Electric Mfg. Co ||

Valentine-Clark Co.. The.... id

Varley Duplex Magne- I

Vlndex Electric Company... 6
Vomscka A Mazanek —
Vulcanized Fiber Company.. 2S

.:. R 17

Wagner BlftOtriO Mfg, C0....1:
Walsb> SOI any .. i*

Warren El. Mfg. Company .11
Western Electric. Co 7

Western EL Supply Company.—
Wesiinghouse Elec;-

Manufacturing Company.. 20
Weston Electrical Ins;

ad Company. W. w. IS

Williams A Oo . M. F |g

WHlyonng. Elmer G —
Wisconsin Central R. R 19

Worcester Company, c. H. . .19

For OiossifJod huiox o* Aavertisements 6»ee> Page O.
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There Is No Higher-class India-rubber Insulation

For Wires and Cables than

HABIRSHAW.
\ASRI-TI •RICI

CHICAGO EDISON COMPANY, 1 39 Adams Street, CHICAGO.

tt R IANC 99

MOTORS and GENERATORS
AGENTS WANTED IN SOUTHERN AND SOUTHWESTERN TERRITORY.

TYPE *'C"-I5 TO 200 K-W.

A

TYPE
WATCH FOR OUR
CRANE MOTOR
NEXT ISSUE !

A FEW "FINE POINTS"TYPE
"NT*. -Four pole pieces on all TYPE '* M "

machlnfs, made of cast steel, oval in forrh.
with shoes cast on solid. Shoes so shape'rt

as to bold the field coils firmly in place to
form the proper air gap. Tne pole pieces
accurately fitted to insure best magnetic
contact and stability.

IN TYPE "M" AND**C"-
Machines provided 'with solid cast iron

bases, to which the steel frames are bolted,
in a manner that admits of easy adjustment
to govern the tension of the belt. The h- ads
reversible and made of selected gray-iron
casting, fitted to the frame with a tight ma-

!

chine "joint, and held securely in place with
steel tap bolts, screwed into steel lugs on
the frame.

The bearings are made of gun metal of
generous dimensions, with largd oil pocl.ets
and ring oilers. The shaft Is of the best
quality ' of steel and of large diameter,
ground and polished to an accurate gauge
at toe bearings.

The armature core consists of laminated, double-annealed "electric" steel djsUs, thoroughly
treated with insulating material and assembled under a heavy pressure, upon a cast-iron spider. These
disks are separated at intervals with a plate that forms a series of vertical ducts, through which a
constant flow of air is forced when the armature is in motion.

The armature coils are all " form wound," which insures uniformity in length and weight. Each,
coil insulated, subjected to a break-down test of 2,000 volts, alternating current. After the coils are
inserted in the slots of tbe armature disks and before being connected to the commutator, a further
test is applied to prove* that part of the construction.

The field coils are also form wound and interchangeable. The field coils are well insulated and
thoroughly tested, i

The commutator built up with great care of pure lake-copper bars and insulated with the best
quality of India mica. The bars are held securely in place by wedge-shaped steel rings and ring nuts
tnreaded to the shell. The commutator is constructed under a heavy pressure and baking process.

An efficient and reliable brass brush holder is employed. The carbon brushes are of ample size and
'•an be moved to any desired position on the commutator by an ingenious and simple arrangement.CAN SHIP QUICK AIMD GUARANTEE

SEND FOR BULLETINS DESCRIBING FULL LINE CRANE MOTORS. LIGHTING MACHINES AND POWER EQUIPMENTS.

RELIANCE ELECTRIC CO., miLW
w
*
s
UKEE

WACNER-HATCH MOTOR CO., 308 DEARBORN ST., CHICAGO AGENTS.

There is No Higher-Class India-Rubber Insulation
For Wires and Cables thanHABIRSHAW

Authorized Manufacturers of the

ATTIX FLEXIBLE TUBI WIRE.

The India-Rubber and Gutta-Percha Insulating Co.,
MAIN OFFICE, Glenwood Works,

YONKERS, IM- Y.J. W. CODFREY, Manager 8ales,
I B Cortlandt Street, NEW YORK

(10928)

MMIMWHMMMIMWMIHMIIHMMMmMMMMMMMIMIWIMMMtlMtllMIMMimMtMMMMMM
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NO DELAY IN FILLING ORDERS.
£: <*:

OUR STOCK IS COMPLETE
the 10E1

fSl AND READY FOR SHIPMENT.

SEND f
:OK OUR NOVEMBER TELEPHONE PRICE LIST.

264=266=268-270 FIFTH AVE.,

CHICAGO.

gCHM,

MAmwn jjj

%v-^

AD STUDIO
CtiicAgo ^ew».

This is not a tablet board nor a KNIFE SWITCH—but it does

look a wee bit like a knife switch—anyway it caught your eye

and will help us to letyou know that we are MANUFACTURING
a fine line of these specialties—Note the "MANUFACTURING"
you know its significance in so far as PRICE IS CON-

CERNED—next time we may surprise you with a few more
things we are MANUFACTURING.

MISSOURI ELECTRICAL MANUFACTURING CO.,
P. D. GABLE, President. F. B. LITTLE, Vice-President. R. W. MOORE, Secretary. W. F. LITTLE, Treasurer.

General Offices, 1216 Washington Avenue, ST. LOUIS, MO.

CROCKER-WHEELER COMPANY,
Manufacturers and Electrical Engineers.

Years of experience together with our reliable

product Impels us to call your attention to our

Generators for Furnishing Power and Motors
for Driving Tools in Machine Shops, Etc.

Main Offices and Works. AMPERE, N. J., U. S. A.
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VINDEXTRANSFORMERS
Always R<

FACTORY,

AURORA,
ILL.

VINDEX E
BROWN & McLAIN, Boston, Mass.
MISSOURI ELECTRICAL MFC. CO., St. Louis, Mo

VARNEY ELECTRICAL SUPPLY CO., Indianapolis, Ind.
MANHATTAN ELECTRICAL SUPPLY CO., Chicago.

Adjusters, Inc. Lamps.
Genevieve Company.
Inc. £1. Lt. Manipulator Co.

Anchors (Tel. & Tel.)
Matthews & Bro., W. N.

Abb a Delators.
Central Electric Co.
Edwards & Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Co.

Are Lamps.
Anderson Tool Co., The.
Central Electric Co.

Ft. Wayne Elec. Wks., Inc.

General Electric Co.

General Inc. Arc Lt. Co.

Gregory Electric Co.

Western Electric Co.
Western Elec. Supply Co.

Westinehouse El. & Mfg. Co.

A a to mobiles.
Lowell Model Co. -

Babbitt Hatal •»
Solder. •

Gr. Western Sm. and Refg.Co.

Batteries and Jars.
Bunnell Teleerap. & Elec. Co.

Burnlev Battery * Mfg. Co.

Central Electric Co.

Edison Mfg. Co.
Edwards & Company.
Electric Appliance Co.

Gordon Battery Co.
Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Co.

Western Eleo. Supply Co.

Bells, Bu»n, Bite.

Central Electric Co.

Edwards 4 Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.

Western Elec. Supply Co.

Belt Dressing:.
Leather Preserver Mfg. Corp.

Belting.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blower..
gturtevant Co., B. F.

Chicago' House Wrecking Co.

Whitehead Company, WT
. W.

Boats.
Mullins. W. H.

Basks, Electrical.
Audel, Theo.,&Co.
Electrician Puollshlng Co.

Brsinet.
Central Electric Co.

Hobart Elec. Mfg. Co.

Holmes Fibre-Graphite Co.

K. <fc W. Company.
Sage& Bro.. F. li

Western Electric Company.

Cables (See Insulated Wires.)

Cables. Eleetrle (Seelnsu-
l»tsdWlres)C«.ppe», Sbeet
aaa Bar.
American F.lec. Works.
American Steel 4 Wire Co.

Centra] Electric Co.
General Electric Co.
Missouri Electrical Mfg. Co.

National Conduit & Cable Co.

JCrw York Ins. Wire Co.
Simplex Electrical CO.
Standard Underground C. Co.

Western Elect. Supply Co.
Western Electric Company.

ewssas, Pelats aai
Plates.
Central Electric Co.
Chlcaro Edison Co.
Blectric Appliance Co.
5a ,

.

,

.or,al Carbon Co.
Hettinger. Hugo.
Western Beet. Supply Co

Casttaers.
Smith Co.. I. Morran

Cbalas.
Jeffrey M.'g Co.

Clrealt B»*astn.
Cstter Elec jK'?
" •\«m R ftctrlr Comr-eny.

foal and A«he« Hand-
line Ylnrhlnery.
Itttrtj lafr '-«

CLASSIFIED INDEX OF ADVERTISEMENTS.
Colla and Mnnneli.
Varley Duplex Magnet Co.
Western Electric company.

Coloring for inc. L.anips.
Barren &Co., M. L.
Sign'aloid uhemical Works.

Uun|)u uiid.
Dearborn Drug A Chem. Wks.
K. A W. Company.
McLennan A Co.. K.

Condatt and Conduit*.
American Circular Loom Co.
central Electric Co.
Electric Appliance Co.
McRoy Clay Works.
Osuurn Flexible Conduit Co.
Sprague Electric Co.
Western Elect. Supply Co.

Connector., and Termi-
nal-.
American Elec. Fuse Co.

Constractloa & Repairs.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Contractor* and Elec-
tric Light Plants.
Beardsley Gravity Dam A
Construction Co.

Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westinghouse Elec.A Mfg.Co.

Copper Wire*.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
OkoniteCo.,The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence School*
American School of Corresp.
Electrical Engineer Inst.

Int. Correspond. Schools.

Crosa-Arm Braces, Etc.
Anderson A Sons, W. H.

Croii-Armi, Pin* and
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cut-Outs and Snitches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

- Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks,, Inc.

General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westinghouse EL A Mfg. Co.

Oats.
Franklin Eng. A Electro Co.

I'cHk Lampn.
McLeod. Ward & Co.

Dynamos and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Co.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wka., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart E1«C. Mfg. Co.
Lowell Model Co.

,- Electrical Mfg. Co.
Ohio Electric Works.
Par-el i A- Weed.

ompany.
8c b a rem an a Hayaea.
flprwnie Electric Co.
SrnrteT*nt Co.. B. F.

Wagner Blectric Mfg. Co.
Warren El*»c. Mfsr. Co.
Western EVetrlc Co.
Wav.ern Elect. Supply Co.
Westlngboase EL A Mfg. Co.

For Alr>**<at>*^tl.o.Eil

Electric Heating Appl
Amer. Electrical Heater Co.

Electric Railway*.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric Visas.
Elec. Motor A Equipment Co.

Electrical and Mechan-
ical Engineer!.
Badt A Co., F. B.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent A Lundy.

Electrical Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage & Bro., F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Platlaff Maoh'y,
Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

EiiKliies, Ga*.
Modern Gas Engine Co.
Parsell A Weed.

Engine*, Steam.
Ball Engine Co.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Exh'st Steam Apparatus.
American District Steam Co.

Fan Outfits.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

File*.
BarnettCo.,G. A H.

Fire Extinguishers.
Monarch Fire Appliance Co.

Flashers.
Reynolds Electric Company.

Flexible Shaft*.
Stow Mfg. Co.

Force*.
Sturtevant Co., B. F.

Fuse* and Faae Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago FuBe W Ire A Mfg. Co.
D. & W. FuBe Company.
Electric Appliance Co.
Vomacka A Mazanek.
Western Elect. Supply Co.
Western Electric Company.

Gear*.
Besly A Co., Chas. H.

General Bleo. Supplies.
Biasell Company, The F.
Bunnell Telegrap. A Elec, Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Kleetrlc Co.
Western Elect. Supply Co.

txlRMH Wool.
Glass Wool M fg. Co.

01eb*»s and Bleetrlea
Glassware.
« entury Glass Co.
Murray A Co., James J.

Pbwnlx Glass Co.

IlKlt t-v Of

Western Elect. Supply Co.

Graphite Specialties.
Besly A Co., Unas. H.
Dixon Crucible Co., Jos.
Holmes Fibre-Graphite Co.

Hanger Boards.
K. A W. Company.

Heating: and Ventilat-
1ns Apparatus.
Sturtevant Co., B. F.

Holders. lac. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection A Insurance.
Hartford Steam Boiler In-

spection A Insurance Co.

Insulator* and Insulat*
lng Material*.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulate! Wire Co.
Ohio Electric Works.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated 'Wire* and
Cables—Magnet "Wire*.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated WlreCo.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.

Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company,

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

lacquers.
Barrett A Co., M. L.

Lamps. Incandescent.
Central Electric Co.
Chicago Ettison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchlld A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co,
Westinghouse El. A Mfg. Co,

Lamp*. lac Adjuster*.
Genevieve Company.
Inc. El. Lt. Manipulator Co.

Webster, Geo.

Lamps, Incandescent —
Keplacers A Cleaners.
Inc. El. Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fuse Co.
Central Electric Co.
Electric Appliance Co,

Ft. Wayne Elec, Wks. Inc.

Genoral Electric Co.
Westinghouse El. A Mfg. Co

Llnessea's Climbers.
Anderson A Sons. W. H.

I

Klein A Hon, Mathlas.
Smith A Hemenway Co

Aavertl»em©nt»

Hairnet Wires.
(See Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec Wks., Inc.
General Inc. Arc Lignt Co.

Mica.
MunseU A Co., Eugene.

Mining Apparatus. Elee.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors— See Dynamos and
Motors.
Kame Plates.
G. A P. Engraving Co.

Aiippers and Plyers.
Klein A Son, Matbias.
Smith A Hemenway Co.

Packing:.
Besly A Co., Chas. H.

Patent Attorneys.
Johnston, Thomas J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm. Co., Ltd.

Pletlnum Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Pole* and Ties.
Berthoid & Jennings.
Fowler, John H.
Holcomb-Lobb Co.
Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Morse Cedar Co.
Perrlzo A Sons.
Pittsburg A L. S. Iron Co.
Porter Cedar Company.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co.. C. H.

PoliNh (Slctal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Pulley*.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.
Williams & Co., M. F.

Rail Bond*.
American Steel A Wire Co.

Rati Joint*.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.ana Refining Co.

IteilecforN.
Amer. Rent. & Lighting Co.
Farles Manufacturing Co.
Kneeland Reflector Co.
McLeod, Ward & co.

Re-Winding—Repair*.
Chicago Edison Co.
Gregory Electrlo Co.
Schureman A Hayden.

Rheostat*.
Cutler-Hammer Mfg. Co'.

General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. A.
Westinehouse El. A Mfg. Co.

Seeond-Hand Mnch'y.
Chicago House Wrecking Co.
Gregory Electric Co.
Illinois Maintenance Co.
Matthews A Bro., W. N.
McKlnney A Co., W. S.

Schureman A Hayden.
Walsh's Sons A Co.
Whitehead Company, W. W.

Shade*.
Amer. Refit. A Lighting Co.
Furies Manufacturing Co.
Kneeland Reflector Co.

Holering Paste.
Burnley Battery A Mfg. Co.

Soldering Htlcks.
K. A W. Company.

Speaking Tub*)*.
Central Electric CO.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

(See

Speed Indicators.
Besly A Co., Chas.H.
Queen A Co.
Weston Electrical Inst. Co.

Springs.
American Steel A Wire Co.
Barnes Co., The Wallace
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
imerican Battery Co.
Electric Storage Battery Cc

Tape*. Insulating.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated WlreCo.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telegraphic Supplies.
Bunnell Telegraph. AElec, Co.

Telephones, Telephoue
Material and Switch*
board*.
American Elec. Fuse Co.
American El. Telephone Co.
American Toll Telephone Co.
BisseU Company, The F.
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec. Co.
Columbia Telephone Mfg.C'o.
Couch A Seeley Co. '

Ericsson Telephone Co.
Eureka Electric Company.
Farr A Farr.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
M etropolitan Tel. A Elec. Co.
Missouri Electrical Mfg. Co
Moon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Standard Construction Co.
Standard Tel. A El. Co
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Strowger Aut. Tel. Exchange.
Telephone Co. of Amer., The.
Union Switchboard Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone Service.
Chicago Telephone Co.

Tool*.
Anderson A Sons, W. H.
Dicke Tool Company.
Klein A Son, Mathlas.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Transformers.
Central Electric Company.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company.
Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
WestlnghouBe El. A Mfg. Co

Truck*, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheel*.
Leffel A Co., Jaa.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Valla,

Varnishes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Fibre Co.

Wire, Bare.
American Steel A Wire Co.
Besly A Co., Chas H.
Central Electrlo Co.
Electric Appliance Co,
Okonite Co., The
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground C. C»
Western Electric Co.
Western Electrical Sup. Co.

I-Ray Outsit*.
Queen A Oo.
Willyoung, Elmer G.

Page 3*
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CARBONS CARBONS CARBONS
The "Electra"

Carbons are the

recognized

standard

all the

world over.

UNEQUALLED IN 0.UALIT

AND EFnCIEJKTY
X STEADY

1LLIANT LICHT.

HUGO REISINGER 'I broadway NEW YORK.

There are no

Carbons better

than the

"Electra" and

none

"just as good."

Faries Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOGUE NO. 9 Just
issued will be mailed up-
on application.

ARK FAMILIAR TO
ALL ELECTRICAL
PKOPLE.

FARIES MFC. CO., Decatur, Illinois.

Uoodn
shipped REFLECTORS s£s ?S

ver Bronze, Green Bronze and
Green Enamel Tops—also Wels-
bach Reflectors. eaBlly adjusted

and make soft light with-
out any Klare. We carry y?

Shades, Tin or Aluminum,
and Electric ShadeHolders,
3U and 4 inch, and Mica
Tops or Dust Protectors.
Send for prices.
KNEE LAND REFLECTOR CO..

104 Merrlmac St., Boston, Mass.

R, R. Kneelaud. oriplnal pat

HIGH GRADE

Porcelain Insulators
ALL STYLES AND SIZES.

CUTS REDUCED ONE-HALF SIZE

INSIST ON HAVINC BRUNT'S TUBES, INSULA-
TORS AND CLEATS.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED " BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

t On The Market,
THE CINCINNATI WIRE CLIP

IS WITHOUT DOUBT

THE BEST ON THE MARKET.

CRIPS FIRMLY.
NO POSSIBILITY OF SLIPPINC.

LOW IN PRICE.

Write us now for particulars.

THE STANDARD ELECTRIC CO.,
113 West Third Street. CINCINNATI, OHIO.

Highest

Grade

Open or

Enclosed

MOTORS
above all things should be carefully selected when
equipping your factory or machine shop. Investi-

gate our apparatus and our facilities for manufac-
turing them.

Wo can furnish them to suit all requirements
operating on direct current, through direct connec-
tion, gearing or belting.

WRITE FOR CATALOCUE

Western Electric Company,
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANY.
St. Paul. Minn.

CALIFOR'U r| [- TRi:»l. mikk>.
>.m FntndKw. CI.

STANDARD ELKCTRIC COMPANY. MLUOl'KNR ft CL»RK COMP v^
Cincinnati. Ohio Seattle, Wajh.

ANTWERP. LONDON. vt
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The Official Inspector
has no difficulty in approving a job of

electric wiring when ". Flexduct
' :

is used as

the insulator.

This flexible conduit, when installed, is

positively intact— all possibility of fractures

which would weaken its insulating character

being avoided by its peculiar construction.

FLEXDUCT"

Outer Covering,

Interwoven spiral

—the weaving
running longitud-

inally.

is a new and perfect flexible conduit made by the Osburn Flexible

Conduit Co.

It has been approved by Boards of Fire Underwriters.

It is a radical improvement upon any similar conduit manufactured.

Instead of the usual paper spiral and adhesive tape wound in an

opposite direction, "Flexduct" is composed of a special liber woven

together by flexible warp into an inseparable tube.

It is impossible to pull this spiral apart, either when installing the

conduit or when fishing wires through it.

The weaving runs longitudinally and presents a smooth, unresisting

inner surface on which sharp-pointed wires cannot catch.

The interior cannot be ripped out, because it is a woven, inseparable

structure.

All electricians, builders, owners and others interested in electric-

wiring will readily appreciate this feature.

Other advantages are:

It is thoroughly flexible, as its name implies— it can readily be bent

around posts, girders, angles of floors, etc.

It is positively moisture-proof—made so by close interweaving and

bv a treatment with a special compound which fills up the pores.

The accompanying illustration shows the construction of "Flexduct"

at a glance.

This new and perfect conduit deserves your preference—especially as it costs no more

than the old style conduit. All jobbers carry it in stock.

Send for our bookie/, on "Flexduct."

Osburn Flexible Conduit Co.,
General Sales Offices, 21 Park Row, N. Y. City.

Split open—show-

ing perfectly

smooth interior,

with no raised

sections for sharp-

pointed wires to

catch on.

—From a photograjth.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

COMPOUND MUST
TO SUIT IT.Your Boiler Water Must be Analyzed ITS

You must deal with a Company who can sell you the concentrated solid extracts to be
reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This Is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

WIVI. H. KDOAI*, l"re»lclt<rit. TELEPHONE, HARRISON l3S8and 1373

THE PRACTICAL VALUE AMD UTILITY OF THE

Lundell Motors
ARE DUE TO SUPERIOR DESIGN AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALU
CONDITIONS WHERE MOTIVE POWER IS. REQURED AND WILE OPERATE ECONOMICALLY AND
SATISFACTORILY. HIOH EI-TIC1ENCY. GREAT DURABILITY. NON SPARKING AND COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03206. FREE.

SPRAGUE ELECTRIC COMPANY,
MANUFACTURERS.

Ceneral Offices:
527-531 WEST 34lh STREET

NEW TORK.

Branch Offices:
CHICAGO.

Fuher Building.

BOSTON.
275 Devonshire Street.

ST. LOUIS.
Security Building.

BALTIMORE.
Maryland Trust Building.

jljUt J* ^ M J J**.***.*** .* J Jt .* jt J J jt jt jt jt jtjt £ ;*J :< .< * .* jt jf jt jt jt J jt jt jt Jtjtjjtj* Jt^.tjtjtjt Ji Jt JJ jtjijtMjtjijtjtjljtjtjtj'jtjt^

fc

THE GENERAL ELECTRIC COMPANY
MANUFACTURE

ALTERNATING CURRENT GENERATORS OF 5,000 HORSEPOWER OR LESS.

DIRECT CURRENT GENERATORS OF 3,600 HORSEPOWER OR LESS.

TRANSFORMERS OF 2,500 HORSEPOWER OR LESS.

ROTARY CONVERTERS OF 2,000 HORSEPOWER OR LESS.

INDUCTION MOTORS OF 1,200 HORSEPOWER OR LESS.

DIRECT CURRENT RAILWAY MOTORS OF 350 HORSEPOWER OR LESS.

SWITCHBOARDS, DIRECT AND ALTERNATING CURRENT.
ARC LArlPS, DIRECT OR ALTERNATING CURRENT.
EDISON INCANDESCENT LAMPS (Annual production 15,000,000).

THOMSON RECORDING WATT METERS.
INSTRUMENTS AND SUPPLIES OF ALL KINDS.

WIRES AND CABLES, Bare and Insulated.

COMPLETE ELECTRICAL EOUIPMENTS FOR LONG DISTANCE TRANSMISSION PLANTS.

Schenectady, N. Y.

FACTORIES:

Lynn, Mass. Harrison, N. J.

General Offices: SCHENECTADY, N. Y.

5ales Offices in all Large Cities.
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NEW MODEL' G• •
JJ

Only Recording Wattmeter Awarded Gold
Medal at Pan-American Exposition, 1901.

SEND FOR DESCRIPTION.

STANLEY INSTRUMENT COMPANY.
V \CIFIC COAST M.VM \

General Sales Office: 144 Broadway, NEW YORK, N. Y. 31 New Bfontvomsr] Btr**t, SAH FB LNCI9CO, i vl.
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Two Guarantees
All advertising matter sent out over our name
on Gutmann Integrating Wattmeters, Packard

Incandescent Lamps, Adams-Bagnall Arc Lamps
and Packard Transformers is based upon two

guarantees— ours and the various manufacturers

of these goods and they are all good—both the

goods and the guarantees.

Electric Appliance Company,
ELECTRICAL SUPPLIES,

CHICAGO.

AMERICAN ELECTRIC FUSE CO.
NEW YORK. CHICACO.

Lowest prices on telephone fuses, lightning arresters, wire connectors, paper
insulators, fuse wire and links, magnet wire and telephone wood work.

Get a sample and price on our single and double cell battery boxes and
wall boards.

^

MICA
INDIA
AMBER
SOFT GREEN

For ELECTRICAL and MECHANICAL PURPOSES.
Prices Low. Correspondence Solicited.

MUNSELL & COMPANY,
tonality the Best.

EUGENE
I 17 Lake Street, CHICACO. 2 18 Water Street, NEW YORK.

VOLT=AMMETERS,
POCKET SIZE.

I For Testing Batteries and Battery
iCirculis, Locating Faults, Grounds,
etc

RELIABLE. ACCURATE.
Send for Circular.

L. M.PICNOLET.
78-80 Cortlandt St., NEW YORK. N. Y«

Telephone Harrison 745

F. B BADT&CO.
CONSULTING AND CONTRACTING ENGINEERS

WESTERN AGENTS FOB
WESTON INSTRUMENTS
WARD LEONARD RHEOSTATS,
CIRCUIT BREAKERS.
EDISON-9ROWN RAIL BONOB. ETC

1604 Monadnock Block,

CHICAGO.

PATENTED

Burnley
Soldering
Paste.

Universally acknowledged
the beat. All others imi-
tations.

250,000 Va LB. BOXES
sold In 1900. Put up In 14.
1-2. 1. 5 and 10 lb. packages.

BURNLEY BATTERY

j MAN'F'G CO.,

PAINESVILLE, OHIO.

Burnley Dry Batteries are
Superior.

^JE>E>I> IT!
Gale's Commutator
Compound.
The Only Article That Will Prevent Sparking.

Will keep the Commutator In good condition an* prevent tutting. Absolutely will not gum the brushes

50c per stlc k. 85.00 per dozen Send 50c. for trial stick.

FOE SALE BY ALL SUPPLY HOUSES OR
Sole Manufacturers,

Washington Street. • CHICAGO.k. Mclennan & co., »«•. too

SPRINGS
ALL SMALL SPRINGS USED BY ELECTRICAL

TRADE.

THE WALLACE BARNES CO.,

Established 1857. BRISTOL, CONN.

COMPLETE ASSORTMENT HIGH GRADE SPRING STEEL ALWAYS ON

HAND. SUBMIT SAMPLES FOR PRICES.

ASK FOR CATALOC F.

w McROYCLAY WlJHKci,

Brazil. Ind

•102 Broadway. New York.

1030 Monadnock Blk., Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CADLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE. TELEGRAPH,
ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

PARAGON REFLECTORS
Silver=Plated

Mirror Reflectors.
A deep cone, for use with any system of

incandescent electric light, where it is

desired to concentrate a very powerful
light on a small space. Lined with silver-

plated mirror-plate glass. Increases the

light from twelve to fifteen times. Most
valuable in show windows and over ma
chines, work benches, type cases, etc., etc.

Thousands of this style u-.ed In *how window*.
Oct our Catalogue and Price*.

American Reflector & Lighting Co.,
271-273 FRANKLIN ST., CHICACO.

MADE TO LAST

GE
X-RAY TUBES

Perfect glass—free from bubbles, strains and
blisters. Perfect Construction—Re-enforced seals

—durable in every detail.

It pays to use them—they can always be repaired.

Expert advice gladly given on all X-Ray work.

Miniature Incandescent /.amps
and Sachets.

Deiuar Bulbs for Liauid Air

.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N. J.
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FRANK «. PHILLPIB. P««»rBCNT.

C. M. W*GEN«EIL, T«tA»U"Ci

CUOENE f. PHILLIPS,
Qcncnal Manage

C. ROWLAND PHILLIPS, VlCC-PMC*.

O. R. RE MIR '.TON. Jr. , BtC.

AMERICAN ELECTRICAL WORKS,
BARE AND INSnUTED ELECTRIC WIRE,

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Stokk, w. .t. Woteon, 26 Conlondt SI.

CmCAOO Stokk. K. K. Donohoe, 82 Lake St.

Montreal Branch, Kugene F. Phillips' Elurtrlcanvorks.

MAIN OFFICES AND FACTORIES. PMILLIPSOALE. R I.

A MISTAKE IS COSTLY.

You make nunc either In 4 utility

or price when you buy
from us.

THE COLORADO LAMP CO.,

DENVER.

GLASS WOOL
FOR STORAGE BATTERIES AND LABORATORY

WORK, FILTRATION PURPOSES, ETC.

$2 alb. Discount furnished on application.

CLASS WOOL MFC. CO.,
207 W. Madison St.. CHICAGO.

Sli Y«itt with General Electrlo Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, • NEW YORK CITY.

Patent Cauiot. Patent Soliciting.

When in search of a
position advertise in

the

Western Electrician.

LIGHT UP YOUR DARK CORNERS
ItY I'SINU THE

L.-H. ENCLOSED

Complete Lamn,

Arc Lamp
Notice How Meat and Compact It Is.

Theme Lamps arc the Simplest and Most Efficient
on the Market.

WRITE FOR CIRCULAR MATTER

THE ANDERSON TOOL CO., ^noeksom, imp.
AGENTS WANTED IN EVERY CITY.

SEND FOR OITK NEW CHICAGO RHEOSTAT BI'LLETIX,
JUST OUT,

With complete line of Motor Starting and Speed Regulating Rheostats.
Highest Quality. Lowest Prices.

GENERAL INCANDESCENT ARC LIGHT CO.
Factory and General Offices : 572-578 FIRST AVENUE. NEW YORK.

TRADE Q
i _

MARK.

G. I. INCANDESCENT LAMPS.

•VIGUY AIM
OOY TO

TELEPHONE
TAY GUYI

:-r wa
EORAPH
ii_\*/A->r

AND

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.

ML/. IM. IVIATTMC\A/S & BRO.,
SOLE DISTRIBUTORS,

•OS OARLCTON BLDO ST. L. CD

KELLOGG SWITCHBOARD and SUPPLYC „

231 SO. CREEN ST., CHICACO.

WE ARE PREPARED TO FURNISH BEST QUALITY

WIREFiiu- Mii^net
Annunoiator
Jumper

STANDARD PRODUCTS IX STOCK

Also
Swltoliboard

Calile

IMPROVED

WARREN
S ALTERNATOR
J SANDUSKY
V . OHIO

NATIONAL CODE STANDARD

fet "0. 1." Weatherproof Wire.

Slow-Burning Weatherproof

W and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

AUTOMATIC

CLOCK

SWITCHES.
w . make litem to turn .

turu oil show window
hplns ad, r Ihc slon

Prices same for " on " 01

IB Amp. 26 Lights. Standard. 220

V..0. p.. $i 50: 1. P.SS 50

25 Amp.. 60 Lights. Standard. 220

V„ 0. P., $6 00: I. P..SS.50

60 Amp.. 100 Lights. Standard. 220

V., D. P.. 56 00: T P . $8 00.

76 Amp.. 160 lights. Standard. 220

V .0. P . >E00:T. P.. $l«ao

Perlcctl) Rellab'e

Sent on 10 Days' Trial.

COLLEGE CITY ELECTRIC CO..
CALKSBURC, ILL.
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WANTED.
Salesmen wanted.—One salesman who thor-

oughly understands conduit situation and sell

Ingot same throughout Western territory.

one salesman thoroughly familiar .with gene-

rator and motor work. Experienced and intel-

ligent men will be paid liberal salaries. Address
"X. V. Z." care Western Electrician, 510 Mar-

quette Bldg., Chicago.

WANTED.
An electrician, to take charge of electric light

plaDt. Midnight run A permanent position
for the right man. Address "WAPELLO ELEC-
TRIC LIGHT & POWER CO.," Wapello, Iowa.

WANTED.
\\ anted an experienced draughtsman, familiar

with switchboard work. Apply, stating salary
required, to 'SWITCHBOARD," care Western
Electrician, 510 Marquette Hldg , Chicago.

WANTED.
Experienced agents in the principal cities and

neighboring territory to sell "MEKRITT PRO-
CESS" renewed lamps. Address stating expe-
rience. MEER1TT ELRC. MFG. CO., Dan vers,

Mass.

POSITION WANTED.
By mechanical and electrical engineer as

manager or superintendent of electric light or

railway company or the two combined in small
city. Thoroughly experienced in all branches
ot'eleetfic railway and lighting. At present
successful manager of electric light and power
company. Can demonstrate ability to increase
dividends. Run-down properties put on pay-
ing basis, mv specialty. First-class refer-
ences. Address " DIVIDENDS," care Western
Electrician, 510 Marquette llldg.. Chicago.

POSITION WANTED.
An experienced and educated man desires a

position as manager of a telephone exchange.
Capable of making and directing contracts for

all kinds of electrical work ; first class references
as to abilitv and character; will invest If good
opportunity is offered. Address "CAPABLE"
.are Western Electrician, 510 Marquette Bldg.,
Chicago.

POSITION WANTED.
By an electrician of 12 years' experience in

taking charge of central stations; thoroughly
understands the construction, operation and
repair of alternating and direct current motors
and generators- desires position as superinten-
dent of central station. Address "E. 10" care
Western Electrician, 510 Marquette Bldg.,
Chicago.

POSITION WANTED
Bv mechanical draftsman, experienced In
laboratory and experimental work, the design,
construction and development of patents, in-
ventions, and special machinery. Address "G.
\. " 'ace Western Electrician, 510 Marquette
Bldg., Chicago.

POSITION WANTED.
As superintendent or electrician and engineer

of a lighting or power plant of about 500 H. P.

Four years* practical experience; technical
graduate. Address. 'TECHNICAL" care West-
• ::.. Electrician, 510 Marquette Bldg,, Chicago.

WANTED TO BUY.
Newjfcnuine Edison lamps, 110-volt, 10 C. P.

Will pay 14 cents. Address, "LAMPS." care
>m Electrician, 610 Marquette Buildiog.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

bay or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chlcato.

regory:
ELECTRIC co.

5^-62 s.cliwon 3,. Chicago

F~OF? SALE.
netal Electric alternator*

Two f/»-k. w.
" 60 cycle,

EH) "
" 1 -

75-

nthly Bargain She*** **1th net
crrjEi, All

apparatus folly Kuaraotted.

FOR SALE.
Two 11 x 16 Syracuse straight line engines, in

first-class working condition. Two 50 K. W.
shunt wound, 115 volt Edison dynamos, self-
oiling: hearings. Two 20 K. W. shunt wound,
1 15 volt Edison dynamos. Two 35 K. W. Lundell
six pole, 250 vo:t generators, 785 Rev. Used
six months only. Good as new. Address ' S.

E.," care Western Electrician, 510 Marquette
Bldg., Chicago.

BRIDGES FOR SALE.
Eleven iron bridge spans for sale. For partic-

ulars address CHIEF ENGINEER, C. A A. Ry.,
918 Monadnock Bldg., Chicago, III.

200 NEW 10 VOIT BATTERY MOTORS.

Walsh's Sons & Co.. 25" Washington St.. Newark, N. J.

SIGNALOID

THE MOST PERFECT
AND RELIABLE

Coloring and

Frosting Liquid

FOR

INCANDESCENT
ELECTRIC LAMPS,

Will never peel, chip or crack, and
the color will outlive the life of the

lamp.

MANUFACTURED BV

SlGNALOID

Chemical Works

Jersey City,

NEW JERSEY.

The Standard Open Circuit Batteries

of the World.

B :.vi. Y IB 'Ill'I'I-AIt Alfl> PJtICBS.

THE LECtANCHE BATTERY CO.,

Ill to 117 Eatt I3HI St., N. Y.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work »

Gives a higher percentage of useful effect than any other water-wbeel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem.
plating the improvement of powers, will find It to their interest to confe:
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE RBQU1RET1ENT3
AND SBND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

louu H. P.
1000 H. P.
750 H. r.
750 H. i

j
.

500 H. p.
400 H. p.
375 H. p.
325 H. p.
325 H. p.
325 H. p.
325 H. r
250 H. p.
175 H p.
200 H p.
140 H p.
135 H p.

For immediate shi
34x60 Geo. H. Corliss.
26x48 Double FIshkill Corliss.
2sx60 Lane- & Bodlev Corliss.
26x4S St. Louis heavy duty.
26x48 Allls Corliss.
24x42 St. Louis Corliss.
22x48 Bates Corliss.
20x48 Harris Corliss.
20x18 Fraser &, Chalmers.
20x48 Wheelock Corliss.
22x42 Hamilton Corliss.
18x42 St. Louis Corliss.
16x42 Harris Corliss.
18x36 Sioux City Corliss.
14x42 Allls Corliss.
14x36 Vllter Corliss.

ENGINES
pment the following:

100 H. P. 12x36 Harris Corliss.
120 H. P. 14x24 Cooper Corliss.
85 H. P. 12x30 Hamilton Corliss.

AUTOMATIC ENGINES.
400 H. P. 18x28x20 Erie Ball Cross Comp.
250 H. P. 13x20y2xl5 Armington & Sims Cros*

Compound.
150 H. P. 15x14 Ideal.

BOILERS.
P. Heine, 150 pounds.
P. Babcoek & "Wilcox, 125 pounds

steam.
72x18 Tubular. 100 pounds.

1 600 H.
2 250 H.

1 125 H.
10 90 H. P. 60x16 Tubular, 100 pounds.

W. W. WHITEHEAD COMPANY,
204 Dearborn Street, CHICACO.

IM
3 100 K.

1 100 K.

1 120 K.

2 100 K.
2 65 K.
2 60 K.
1 50 K.

W
We offer for immediate delivery:

COMPOUND AUTOMATIC ENGINE.
York Safety Tiin-

Westinghouse 125-cycle, 1100
volts, compound cup-oiling al-

ternators, at $7 per K. W.
W. Westinghouse 125-cyele, 1100

volts, compound self-oiling, $8
per K. W.

W. Slattery, self-oiling.
K. W.

110-VOLT GENERATORS.
W. 6-pole Triumphs.
"W. Jenneys.
W. 10-pole Thomson-Ryan.
W. Western Electric.

$S per

1 300 II. P. 14x23x16 New
dem.

1 250 II. r. Willans vertical type, 2 P.

CORLISS ENGINES.
1 600 H. P. 26x48 E. P. Allls Corliss.
1 250 H. P. 18x42 Allls Corliss.
1 100 H. P. 12x30 Harris Corliss.

BOILERS, PUMPS, MOTORS, ETC.
Write for price list No. 37.

ILLINOIS MAINTENANCE COMPANY,
1623 Marquette Bldg.

E. H. CHENEY, Manager.
CHICACO.

DETERIORATE. Lb IHBLIbiHtU lb ItAK.S-aULU BT flljtNIb AND UE.AL.tMS HLL uytn int.

U .S .M ETAL POLISHWJmgz
POLISHES ALL METALS. Br Z95.E. Washington St. INDIAHaPDLIS:IhD.,

THOROUGH INSPECTIONS

iUrance against Loss or Damage to

Property and Loss ol Lite and

Injury to Persons caused by

STEAM BOILER EXPLOSIONS.

I. M. ALLEN, Preildont,

VVM. B, FRANKLIN, Vice President,

P. B. ALLEN, Second Vlc.-1'reBldent,

J. B. PIKRCE, Secretary.

L. B. BRAINERD, Treasurer,

L. I-'.MIUIiLKBROOK.AsKt. Secretary.

WRITE TO OHIO ELECTRIC WORKS

™ CHRISTMAS GOODS

ILXCTRIC
WONDERS
5:^T LITTLE

Electric Table Lamp(as shown in Illus-

tration) with Battery complete $3.00
Battery Hanging liamp 10.00

Telephone, Willi Battery complete 6.95

Electric Door Bells, till cOLHieetlotis 1.00

Electric Carriage Lamp ...: 3.95

Fan Motor, With Battery 5.95

Electric Hand Lanterns 2.oo

18.00 Elect ric Medical Batteries 3.95

12.00 Belt, With SuHp.-iiM.ry 2.50

Telegraph OuttltB, complete 2.'25

Battery Motors from $i.uo to liOo
10.00 Bicycle Electric Lights 2.75

Electric Railway 11.95

Pocket Plash 1 -Ighta... 1.50

Necktie Lib'ktB,.75c. tu 3.00

Send lor Free Hook,
of the moht uwful el

Hinnlli-rh-.-H. All pra

* and llnifltratoamruiy
vices, at wonderfully
h<- lu«cat])ii''olu the

liandsome commissions anti many sales. Write for

OHIO KLECJTltm'woitKM. Cleveland; Ohio.

orfQfgJ^W
* weSELLJ

N|c«ti qTZ,, *™*w*

,VJl I
U
VcCC>VtVKfg^/

'"
" MANUFACTURERS ""^iS lA/flPk-"

1

l kMP8^«'>; BABBITT METAL. BAR. WIRE SOLDER, ^»43j<|^
Plfl LEAD, INGOT COPPER, SPELTER. ETC. ^fejmm*

6REAT WESTERN SMELTING AND REFINING CO., Chicago.
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The Smith-Vaile Electric Driven Triplex Pumps.

Are easy to start, easy to run,

and are the acme of perfection.

We build Steam and Power Pumping Machinery

for all purposes, including

WATER WORKS
PUMPS,

lei and Surlace CONDENSERS.

AIR COMPRESSORS,

Cottonseed and Linseed Oil Ma-
chinery, Filter Presses and

Victor Turbines.

II' INTERESTED, ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,
257 Lehman St., DAYTON, OHIO, U. S. A.

ATon. or Two, of Coal,

or less, per day, is often the line wbicb
divides the field of profit from the abyss
of loss. Instead of wasting your ex-

haust steam by carrying it out in theair,

save thn heat units in it by using it in a

Stilwell Feed Water Heater.

For every ten degrees added to the tem-
perature of the water before it enters a

boiler, about one per cent, of the total

fuel otherwise required will be saved,
and then, in addition, these heaters
really purify the water. They arc
easily cleaned, reliable in operation,

and built of the very best materials.

IF INTERESTED, ADDRESS

The Stilwell-Bierce k Smilfi-VaileCo.,

257 Lehman SI., Dayton. Ohio. U. S. A.

iir*" ---*"i 11 i#--"* -^- •
— JUk*m*4*M*m • ---«*•--* " --•>«--

IM I

We take the liberty of calling attention to the fact that we are the owners of the following patent-

covering "Micanite" and the manufacture of electrical insulators from mica sheets:

United States, No. 483,646, October 4th, 1892
No. 483,653, October 4th, 1892

" No. 491 ,707, February 14th, 1893
No. 491,708, February 14th, 1893
No. 497,324, May 16th, 1893
No. 500,902, July 4th, 1893
No. 563,379, July 7th, 1896
No. 563,716, July 7th, 1896

Great Britian, No. 1 0,430, June 1st, 1892
" " No. 1 0,524, June 2nd, 1 892

No. I 0,8 1 8, June 7th, 1 892
No. 2,129, Jan. 31st, 1893
No. 3,101, Feb. Uth, 1893
No. 6,048, March 23rd, 1895

Germany, No. 73,830, December 13, 1 892

Our rights under these patents have been almost universally recognized and acquiesced in hv the

trade generally, among others by the following companies, who have acknowledged the validity of the

patents, and taken licenses under them, viz..

General Electric Company, Schenectady.
Westinghouse Electric and Manufacturing Company,

Pittsburg.
The British Westinghouse Electric and Manufacturing

Company, London.

The Westinghouse Electric Company, Limited. London.
The British Thomson-Houston Company, Limited,

London.
Allgemeine EJektricitats-Gesellschaft. Berlin.

We have recently begun and are now diligently prosecuting through our patent counsel, Me
Kenyon & Kenyon of New York City, a suit against the Union Mica Co. in the United States Circuit

Court, for infringement of our United States patents. It is our intention to vigorously prosecute all

infringers upon our patent rights and to hold them tO the fullest accountability under the law.

We beg to remain, Yours very truly,

218 Water Street, New York. fllCA INSULATOR CO.
><fi» p 11 wnpi i^i n i^i i ww^mipnjm n h 'ii p i w^. p i^ n pi ^ wm 'wpn i p up if

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Building

CHICAGO. ILL

ONE
DOLLAR
EACH.

Crlmshaw. Raven White Core. Raven Black Core.
ALL OUR WIRES pass Inspection and carry th.aboro TRADE-MARKS on our tags. VTealso manufacture Crlmshaw and Competition Tapes an J Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

r j-
1
7 Cortlandt St., New York. BRANCHES:

ioj IK-splames St.
BOSTON:
7 otlj St.

SAN FRA.NCISCO.
jj Second St.
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1

IDEAL SELECTIVE

LOCK-OUT PARTY LINE

SYSTEM
FOR EXCHANGE SERVICE

AND THE

Ideal Automatic

Exchange System

FOR

FARMERS' lines and
SMALL TOWNS.

AN INDEPENDENT SERVICE

Jit Parly Line Rates.

WRITE US AND WE WILL TELL

YOU ALL ABOUT IT.

Representatives Wanted, men
understanding the Telephone
business Only

We have recently purchased the patents of the DBAKE
TELEPHOXE CO., covering the DRAKE MKI.KCTOK
and BATTERY CUT-OUT and have made improvements
on the system, on which, patents are now pending.

WRITE US NOW FOR CIRCULARS.

THE U, S, ELECTRIC MANFG. CO,,

2000 Etna St., BUTLER, PA.

=4 YOU DON'T REALIZE

HOW MUCH YOU
CAN INCREASE YOUR
DIVIDENDS WITH OUR
PAY STATIONS

NOTHING BUTMONEY
You must not buy without

first writing us.

TheAMERICANTOLLTELEPHDNEGO.,

50 Sheriff Street, CLEVELAND. 0.

WE ARE LEADERS.

SIMPLEX TOLL COLLECTOR

m\

iQ-vi W

OPERSTOR CAN RETURN COIN.

SAFE. SIMPLE. DURABLE.

How about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SIGNALING 'PHONE?

DROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone &Electric Co.,
76 Fifth Avenue, CHICAGO.

Telephones and Switchboards of Improved Type.
"CENTRAL ENERGY,'' LAMP SIGNAL, MULITPLE AND EXPRESS SWITCHBOARDS

FOR ANY SIZE EXCHANCE.
MAGNETO CALL OR CENTRAL ENERCY TELEPHONES.

Transmitters for Local Exchange

and Long Distance

Service.

Specially Adapted

for Central Energy Work.

Absolutely Non-packing and

Indestructible.

THIS WE GUARANTEE.

Columbia Receivers

are of the

Bi-polar Type and are

Guaranteed to

Maintain their Initial High

Efficiency,

Furnished with Concealed Cord,

or

Exposed Connection.

COLUMBIA DESK SET.
Requires no wiring to the coll or extension bell, the generator Induction and ringer colls, being combined In one unit,

reducing liability of open circuits from multiplicity of binding posts and connections.

Columbia Switchboards have no SPRINC JACKS mounted therein, same being transferred to the
ends of the Switching Cords, where they are READILY ACCESSIBLE for INSPECTION and

REPAIRS, and the NUMBER of SPRINC JACKS USED is BUT 80 PER CENT.
of the NUMBER employed in OTHER makes of SWITCHBOARDS.

Columbia Telephone Manufacturing Co.,
200 South Clinton Street, CHICAGO, ILL., U. S. A.
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Telephone Troubles
r^f^" ARE UNKNOWN WHEN OUR

CO CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.'•Si ' '

IT REPRESENTS THE HI6HEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

No. 34 Central Energy T*rlcj>honc.

Our Line of TELEPHONES, SWITCH- 10ARDS.

PROTECTIVE DEVICES Is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,

36-58 W. Jackson Boulevard. CHICAGO. IJ. S. A.

FROM HieCE
Kellogg Transmitter

MOUTH PIECE
Kellogg Transmitter

THE FRONT
Piece of the Kellogg Transmitter

is turned from a

SOLID BRASS CASTING.
A serial number is stamped on the fiont of

each transmitter. This enables operating
companies to keep a record of each instru-

ment of our make which they may possess, as

a transmitter number, of course, constitutes

a number for the entire instrument.
The mouth piece is made of pure hard

rubber and is provided with a perforated
partition to protect the diaphragm

highest Grade Telephones and Switchboards
are made by

Kellogg Switchboardand Supply Co.,

233 South Green Street. CHICAGO. ILL.

Write for Bulletins.

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITF row r;»T»LOCUE

SWITCHBOARDS and [
TELEPHONES [Lgl

That free you from all troubles.

CENTRAL ENERGY SYSTEMS.

Send for Catalogues.

Correspondence Solicited.

YOU NEED GOOD APPARATUS

WE MAKE IT.

We can help you to start right and earn dividends.

200 Capacity Eureka Switchboard.

EUREKA ELECTRIC CO,,
CHICACO, U. S. A.

5psxxxxxxxxxxxxxxxxxxxxxxxxxtafxxxxxxxxxxxxxxxxxxxxju>.„

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO

€5 CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Bou!., TCI MCf* PO

chicaco, u. s. a. I CL. mru, UUi

-TERMINAL

R Cr.^-
r. A'LWD. .

YOU WILL REST ASSURED
That Your Terminals are Safe

When Protected With a

Moon Fuse Terminal Head
Never Known io Fail or Lose a Wire.

THIS ILLUSTRATION SHOWS THE OUTER CASING CLOSEO

Simplifies testing and transposing of lines;

it occupies but a small space: the only

cost of maintenance is fuse wire.

Write Now For Descrip'ive Matter.

THE MOON MFG. CO.
45-47-49 S. Canal St., CHICAGO.

E3EC UP TO DATE
And Install In )0ur io*n or ci t> in

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PEkPECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
R o O l< <» r-y . C hioiigO'
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K0K0M0 TELEPHONES
AA^III Satisfy YOU.

NOTHINCIN FRONT OF THEM.

Write ns for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,
No.
20. KOKOMO, IND.

2 BATTERY CALL TELEPHONES $4.50
GOOD FOR 600 FEET.

METALLIC LINE FOR INTERIOR USE.

2 MAGNETO CALL TELEPHONES $7.50
GOOD FOR 3 MILES.

SINGLE IRON WIRE FOR PRIVATE LINES,
BAITERIES ARE INCLUDED.

FARR & FARR,
110 W. JACKSON BLVD., CHICAGO.

Wright Cable Hanger.
SEND FOR SAMPLES AND PRICES.

R.I. TELEPHONE & ELECTRIC CO.,

PROVIDENCE, R. I.

Mention this paper.

Our Direct Reading Ohmmeter
is so simple and yet so good. Why chase, formiles
over your line at a guess, when you can in one
moment locate your trouble. It is inexpensive,
and you should know more about it. So let us
haveyouraddress. ForsalebyallSupply Houses.

ILLINOIS ELECTRIC SPECIALTY CO.,

Chicago Office:
1203 Marquette Bldg.

Office and Factory:
Sandwich, Illinois.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date 100 per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars writt- or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street H. W„ WASHINGTON, 0. C.

r
Our Btudenffl succeed because they use
I. C. 8. textbooks. 1

Steam Engineering
A. course in Steam Engineering enabling stu-
dentB to p:lks examinations and Becure Better
positions, includes operation of dynamos and
motors. Thie is what a student BayB;

SALARY DOUBLED
After having been a student in the Inter-

nal n.iml ('orrfspondeijce Schools j, Jr Kome time,
I believe it my duly lo write a few words set-

tint' forth Borne of the
benefits I have derived
from my Course, When
I enrolled in the Station-
ary Engineers' Course, I
was employed as fireman
ina small electric street-
railway power station.
Since enrolling, I liavese-
cured a first-class unlim-
ited engineers' license,
have been advanced to
the position of chief en-
gineer in charge of a 6,000
H. P. electric railway-
power station, and have
had my salary more than
doubled.

F. H. Kimball.
Boston Terminal Co. Power House,

Boston, Mass.
"Weteach by mail. Mechanical, Steam, Electri-

cal. Civil and Mining Engineering; Shop and
Kmndry Practice; Mcliani.-al Drawing

; Archi-
tecture; Plumbing; Sheet Metal Work; Tele-
£hony; Telegraphy; Chemistry; ornainenlal

'esiL'ii
;
Lettering; Uoo];-kceping; Stenography

;

'teaching; Enulisli Branches ; Locomotive Kun-
mng; Electrotherapeutics; Herman; Spanish;
French; When writing state subject in which
interested.

taught by mail
I

International Correspondence Schools.
111,. imn> «„—.,*„„ r. ™»

E.
Box lOOtt, Scranton, Pa, T

"Practical and to the Point"

IS ALL THAT NEED BE SAID OP -

THE TELEPHONE HAND-BOOK
By Herbert Laws Webb.

160 Pag*s, 133 Illustrations,

Cloth, Price $1.00.

The book for those interested in telephony.

ELECTRICIAN PUBLISHING CO.,

510 Marquette Bldg.,

CHICACO.

YOU
should know more about

our direct reading

OHMMETER

F. B. SAGE & BRO.,
123 Liberty St., N. Y.

HIGH-GRADE

SERIES 'PHONE.
One of lite strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of hlgbly
finished oak or walnut.4bar,fullv nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induct on
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

JAMES J. MURRAY & CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

We manufacture Arc and Incandescent
Globes and Shades of all Shapes In Opal
Clear, Roughed and Colored. * Large
Capacity. Prompt Shipment.
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Announcement

Wf ve jn
nt.Gond Will.

MMCblnery ai (1 P«tt*nis

of 1I10 NHtlonol Kloc-

irlcul BlfK'Co.. Of MM
furrt. Conn., and w II

continue the nnimi rup-

ture Of District Mes-
senger Cull Boxes. Fire

Alarm Boxes and Ap-
paratus.Burglar Alarm
nnd Watchmen's Boxes,
etc. etc.. maklntr Ini

provomcnls In every
department, with new
and up-to-date ma-
chinery, expert work-
men and the best ma-
terials. We assure our
patrouslow prices, con-
sistent with the class of
jiooris we furnish, and
prompt delivers of nil

orders placed with us.

The Beekman Iron Box Bell

all parts nickel plated, pivoted

armature with spiral spring

adjustment and cast iron box.

A first class bell throughout.

TT
Catalogue of

Instruments or

Learners' Manual

free on receipt of

postage.

Jut

OBSERVATION CAFE

GARS.
The Wabash road has placed in

service on its fast day trains between

Chicago and St. Louis very handsome
new observation library cars. Meals

are served a la carte. Train leaves

Chicago at 11:03 a. m., daily and ar-

rives St. Louis, 0:42 p. 111. Ticket of-

flce, '.it Adams street, Chicago.

Write for a Catalogue

M£m
CENTRAL

MISSISSIPPI VALLEY

"PECIAL

^JAST^DAY'tRAlfl^^
1 ,

1~ } 1

describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Go

Western Electrician

Want Ads
iring

! es (_i Its.

accomp

alternating current. Bullock

Two and Three Phase Gener-

ators are built in all sizes and

lor any desired voltage.

The revolving field type is

to be preferred on account of

the simplicity ol construction.

The armature coils in this

type ol machine are stationary,

rendering insulation ol the high

vtltages flowing in these wind-

t- ings a comparatively easy

w matter and with greater pcr-

f manency. Send for Bulletins

L
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AUTOMATIC ENGINES

JKREYIOHAINS
"for,cAt*logue> ';•.

.
'. ADDRESS - "

'

THEdEFF.REY.MFGi'CO
: COLUMBUS, OHIO. •

The Williams patent

Never Slip Pneumatic and

§ ClutcK Pulley. The Will-

iams Patent Clutch Pul-

leys and Couplings.

F. WILLIAMS * CO.,
2702 N. Broadway, ST. LOUIS, MO., U. S. A.

8AS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

.
Built in sizes from 4 to 500

horse-power.
GASOLINE ENCINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

EXCELLENCE
In service

Is main-

tained by

The C. H. & D. Ry.
BETWEEN

Cincinnati, Chicago,
DAYTON, INDIANAPOLIS,

TOLEDO AND DETROIT.

Standard and Compartment Sleepers.
Parlor and Cafe Dining Cars.

D. C. EDWARDS,
Pasjenztr Traffic Manager. Cincinnati, 0.

THE TELEPHONE HAND-BOOK
BY

SEEBEET LAWS WEBB.
Price 91.00.

The iniy complete and practical work
of its kind on the market.

rCELIBHED BY
r
HE ELECTRICIAN PUBLISHING CO.,

Salt* 5!o Uarqoette UuiMinj, Obicm

ABOUT THE PENNSYLVANIA LINES.
The verdict given by the general p

that the Pennsylvania System offer* tbo
most comfortable and qnlckest service from

:* Ipbia, Baltl-
•rk. Is tjtj'JIh-

poted hy *
,

used these II ie : - service la

nnsarpaJiAed. The scenery through which
Dtlfnl of

•'

. being one of the

reler \n guarded on nil
alOes by experienced employes arj<i di

;. one of ease
fety.

to the Enat,
full Information rr,a7 •• by ad-

Ff. R. DBRING,
Assistant funeral Paaa'T.ifer Asrent,

2*6 Hostb Clark lUeet, Chicago,

THE
PENNSYLVANIA

LIMITED.
In writing1 from New York, an official of

one of the prominent English railways, who
rode on the Pennsylvania Limited, says:
"I had a most pleasant journey from Chi-
cago to New "iork. Your train far sur-
passes anything we aspire to In England."
Special information regarding the superior

transportation facilities offered by the Penn-
sylvania Short Lines can be obtained by
addressing

MR. H. R. DERING,
Assistant General Passenger Agent,

atS South Clark street, Chicago.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

fl-IE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Western Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next
morning. No change of cars; all meals

in Dining Cars. Iiuffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. rn.

daily. Tourist Sleepers daily to Califor-

nia arid Oregon and personally conducted

excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

....::'.-
a:»Q\u'c BC," • Caitiff

-
I , (

I

•!

-. :
-

. PJtl ETC

t» Superior St., . Cleveland
•

: 1

»Klo^<H.,Ewt.T',f'.:nt'.,Orit.

GRAPHITE RESISTANCE.
Graphite resistance in rods, tubes or otherwise. Any resistance

wanted—one ohm to one million ohms. Write for particu'ars.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

HI Ijggg^f

p -<®)^><~-
<r,

3u travel betwet

HICAC
U1SV..
IANAP

AND
GIIMIM
CO VIA

MONON
TRAINS FOR

Indianapolis

Dayton

Cincinnati

Asheville

Atlanta

Jacksonville

StAujustine

Tampa

Havana.

MONON ROUTE
A(MP C.H.aP Rjwy

LUXURIOUS PARLORAND DININGCARS BY DAY.
PALACE SLEEPING AND COMPARTMENTCARS BY NIGHT.
6 TRAINS DAIUY BETWEEN
CHICAGO AND THE OHIO RIVER
WM M'DOCl. cWKKJO[[0J1f,nftn..ni CMASK ROCKWILL
P,U'" ,"XM™ CHICAGO. ™""°»-

The

Pioneer Famous

Limited. Train

of the

World.

Chicago— St. Paul—Minneapolis
VIA

The St. Paul Road.
(Chicago, Milwaukee & St. Paul Ry.)

Equipment and Service

Unequaled,

Time tables, maps and information
furnished on application to

F. A. MILLER, General Passenger Agent,

Chicago, III.

fSheet Steel Indian Canoes\
| Non-sinkable and indestructible. H feetlong, 39 inch beam, m

Twenty-Two Dollars, Net. SMS&ffiQfel%W. II. MITLLIN8, 352 DepotSt..SALEM,Oino^#

When Traveling Northwest
See that yourticket reads via

WISCONSINCENTRALRAILWAY
For St.Paul, Minneapolis, Ashland and
Duluth.Convenient trains ieave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE. WIS.

Ali EMPLOYES
In the operating department of the "Alton Road " are
required to paBS mental and physical examlnatlona
calculated to secure absolute safety to passengers and
freight. Fidelity, promptness, and accuraoy are re-

warded by the merit system, the result being that one
of the safest railways in the world Is

"THE ONLY WAY"

OXSO. J. OEARLTON, oicn-i. PAsasnoia lour,
Ol.toioo. IZJ.INOXB.

REG.TRADE MARKS JHE PHOSPHOR BRONZE SMELTINGCO.lIMITEDi
2200 WASHINGTON AVE..PHILADELPHIA.

\ "ELEPHANT BRAND PHOSPHOR-BRONZE"
V ' INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.

mp" — DELTA METAL-
CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.
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CEDAR POLES
LINDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREGON AND SPOKANE. WASH.
WHOLESALE PRODUCERS

S0-r0OT TO 80- FOOT POLES OUR -SPECIALTY.

MANY PEOPLE
ARE MIXINC OUR

STEAM TIESand TROLLEY TIES
about 2 to 1 iind obtaining tin' sumc results us from thu ordinary Mi-am tk-. and at a much
less coat. Drop us aline and we will explain more fully.

We also have 3oa5,
5
6
M
and

n
6w iSch POLES,25 ft. 5, 5K. 6 and 7 Inch

30 ft. 5, 6 and G% Inch

besides all the other standard sizes.

Maltby Lumber Company, Bay City, Mich.

CEDAR POLES,TIES, POSTS, ETC.
A complete stock of these commodities con-
venient for immediate shipment. It will pay
you to favor us with your inquiries

SUCCESSORS TO

THE PORTER-MORSE CO. THE MORSE CEDAR CO.
PRINCIPAL OFFICES,

SAGINAW, MICH.

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of Interest to all linemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

CHICAGO, ILL.

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust insulator pins, and
all kinds of hardwoods.

Main Office, Le wlsburg, Tenn., Branch Office,

Kelierton, la., Oak Mills, Montlcello, Ark.

POLES.
BERTHOLD

& JENNINGS,
WHITE CEDAR, ST a LOUIS.

IDAHO CEDAR UP tO 80 tt. Chemical Building.

CROSS
ARMS.

LONC LEAP
PINE AND FIR.

i!H:M*>i0.t:n*i):i:g>M:iJrk'
CEDAR POLES & POSTS

745 MARQUETTE BLDC.

POLES, TIES, POSTS.
mSS!ZT-

PRODUCERS. W© want your inquiries always.

LFDAR POLES -JOHN H.FOWLER
ULL//IIV I UL.L.VJ nos-7 fiSHER BLOo..cniCACo

POLES W. C. STERLING & SON,
MONROE. MICH.

Eleren Pole Yards In Hlcolrac-
Wholeial* Producers for to years

TIES.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE. WIS.

Producers and Wholesalers of White Cedar Products.

STREET RAILWAY TIES.
Oar specialty, 7 foot white cedar ties for Electric
and Street Railways.

SPERRIZO&SON8,
Daggett, Mich.

a
5)U0 JTULFI

UNCLE TERRY
uses this screwdriver wherever pos-

sible for all mechanical and house-

hold work. He says "I needed a first-

class screw driver and I found it in

the QRES^IV BOOK of Hardware Specialties."

SMITH & MEMENNA/AY CO.,
UTICA DROP FOBGR A TOOL CO-

ASK your dealer for these goods. 296 Broadivny. Xew York City.

The Electrician Publishing Cc ., 510 Marquette Bldg..

Chicago. Headquarters for all latest Electrical Books.

Write for Catalogue.

Michigan White Cedar Poles.
A LARGE ASSORTMENT, ALL SIZES.

We are making very attractive prices on a large stock % «
of 25 foot 5 and 6 Inch top, 30 foot 7 Inch top and up. ' '

% % Orders filled promptly In carload lots. Correspondence
' 5 solicited. Write to Escanaba, Mich., office for prices.

KELLOGG SWITCHBOARD & SUPPLY CO.,
Congress and Green Sts., Chicago, III.

TOOLS, CROSS ARM BRACES,
DISTRIBUTING POLE TOPS.
RON AND STEEL WORK OF

EVERY DESCRIPTION.

W. H. ANDERSON & SONS,
18 Macomb St., Detroit, Mich.

PLACE YOUR
"Want" and "For Sale"
advertisements in the

WESTERN ELECTRICIAN.
Immediate Returns.

GASOLINE MOTOR CASTINGS
For Constructinsr Automobile
Motors, 4 H. P. and 7 L. U. P.

OPPOSITE CYLINDER BALANCED TYPB
WITH BLUE PRINTS.

LOWELL MODEL CO.,
North Chelmsford, Mnsa.

AWARDED HIGHEST ^ ASK FOR

MEDAL ON TOOLS y&L ™lo

AT PARIS EXPO-/
SITION OF >

1900. XA

AWARDED

HIGHEST

MEDALON TOOLS

AT PAN-AMERICAN

EXPOSITION

THE 01CKE TOOL COMPANY,
FACTORY: DOWNER'S GROVE. ILL.

Eastern Oflice: 1. E. Way. Manager.
39 Corllandl Street. Near York.

Ttios. G. Grler. Electrical Building. Chicago.

St. Louis Office: W. N. MattlieaS * iros .

320 N. 6th Slreel.

'frr /£/y

\WK1N5
EDUCATIONAL
WORKS6 VOLUMES

«L/ a// j///.» <"<MJ
ON EASY PAYMENTS
' DELIVERED .

COMPLETE

Cedar
TORREY
CEDAR CO..

CLINTONVIllE, wis.

Large Slock Constantly on Hand.
Poles

RED CEDAR PILING, POLES AND
POSTS, all lengths. J. V. MKREDITH
CEDAR CO., Memphis, Tenn.

Send >our Book Orders (o

ELECTRICIAN PUBLISHING CO.,

6io Uarqaoti

KXtNCfWES
4 X^Sau-et St., Cmica&o.

"Yar^s-. TftKcoiWrtu, MicK. _ ^REENBAv-'wrs. _ Hew uflpoiL'frF.g-
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Westinghouse
O. D. Transformers
Good mechanical design. Guaranteed

electrical efficiency.

VVestJnghpuse O. D. Transformer Erected to Pole.

Westinghouse Electric
& Mfg. Co.. Pittsburgh, Pa.

All Principal Cities in

U. S. and Canada.

Incandescent Lamps

Not injured by vibration.

Sawyer=Man Electric Co.
510-530 West 23d St., New York City.

ELECTRICITY FOR ENGINEERS.
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART f. CQNTENTS.-CHAPTER I: Electricity; Positive and Negative; Conductors,
Jon-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am-
aeres.—CHAPTER II: Dynamos; Maenets; Field Colls; Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of. Different Kinds of; Commutators, How Made and Con-
nected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced;
Induction; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Cur-
rent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated in Series; Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System—CHAPTER VI: The Arc Light; How Formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Globes: Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
ramps; Clockwork Lamps; Double Lamps; Troubles in Lamps—CHAPTER VII: Commutators
ind brushes; The Brush Commutators; Brushes; Different Styles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
it Brushes; Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
flasd Regulation; By Position of Brushes; Resistance Box; Resistance Colls—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
3HAPTERX: Brash System of Automatic Current Regulation; Brush Armature: Diagram of Clr-
ults through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller: Circuits and connections of No. 8 Brush Dynamo; Circuits of Compound Wound
^onstant Potential Brush Dynamo.-CHAPTER XI: The Edison System; Automatic Regulator;
circuits of Regulator: Circuits of Dynamo: Action of Regulator: Howell Pressure Indicator; Dia-
gram of Circuits; Description of Parts and Operation.—CHAPTER XII: Excelsior System of Auto-
matic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator -CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of circuits In Armature and Field; Regu-
.ator; Circuits In Regulator.—CHAPTER XIV: Thomson-Houston System of Automatic Current
*<ruiatlon; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Bla-t. CHARTER XV: Watcrhouse System of Three-Brush Automatic
Current Regulation: Dynamo; Extra Brush; Resistance Colls and Regulator. CHAPTER XVI:
Ampere olenold Meters.—CHAPTER XVII: Voltmeters; Pressure

irs.—CHAPTER XVTII: Testing; Galvanometers; Astatic Needle; Dlffer-
al Apparatus.-CHAPTER JOX: Wheatstone Bridge or Electrical Balance; Diagram of Clr-

rulU and Methods of use; Bridge and Rbee tat: Round Form; Square Form.—CHAPTER XX:
iS?-r"

lSgaeif> asaTestlnglnstrument; Armature: Field; Bell; Diagram of circuits.—CHAPTER
.'.I: ' OUpilng Dynamos Together; In Scries: In Shunt; Series, Shunt and Compound Wound Ma-

Jbuwjs.-fJlAlTEKXXII: Switches and Switchboards: Loop Switch; Plug and Socket; Change
over Pmg and Socket: ( oncto ton. CR4 iter XXXIII: Electric Motors; General Principles the
Same as in Dynamos; Typos; Shunt and Series Motors Suitable for all General Purposes; Regula-

bunt Motors; Of Series Motors: Counter E. M. F.; Direction of Rotation and Direction of
at; Starting Motors; Diagram of Connection.

PART II. CONTEHTS.-CHAPTERI: Alternate Current Dynamos; Principles of the
Field; Field Current Armature; Winding: Connections; Lamination; Different Types of Alterna-
tors; Regulation; Leading Systems; The Brush Generators; Magnets; Armature; Principles of In-
duction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferrantl Armature; Field Magnets; Winding; Collectors—CHAPTER III: Dyna-
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters; Trans-
formers : Economy of Distribution; An Electrical H. P.; Losses In Conductor; Induction Colls; Ef-
fect of Induction; Transformers.—CHAPTER V: Transformers Continued; Induction Coils; Con-
verters: Transforming Up and Down; Design of Transfornvrs; The Static Charge; Protection
Against; Grounding the Secondary; Other Devices; The Foil Protector; Different Types of Trans-
formers.—CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Wlndlngof Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System; Series Are
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Force;
Hysteresis: Magnetic Penetration; The Circuit or Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.—CHAPTER DC: Arc Lamps; In Series; The Westlnghouse
Arc Lamp; Diagram of circuits in Lamp; Action of the Mechanism; Flf.t Carbons—CHAPTER X;
Arc Lamps, in Multiple; Slatterv Differential Lamp; Mechanism of Lamp; Its Operation.—CHAP-
TER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents ; Ammeters; Voltmeters; Description of Several
Forms of instruments.—CHAPTER XII: Measuring Instruments, Continued: Hot Wire Instru
ments; TheCardew Voltmeter; Details of the Instrument; Low Potential Voltmoter.-CHAPTER
XIII: Voltmeters; Double Coil Voltmeter; Two Types.—CHAPTER XIV: Spring Meters; Curled
Spring Meter.—CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Opera
tlonof Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prln
clples of operation; Diagrams of Parte; Slatterv Induction Meter; Description of Parts and Prin-
ciples of Operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators in Parallel:
Difficulties In operating: Alternate Current Generators In Parallel; Arrangements of Circuits and
Machines for Operating In Parallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas and Examples; Power and He«6
Ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.

PRICE, $2.50.

Orders for above book, or any electrical work published promptly sent on receipt of price, postage prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquette Blag., CHICAGO.
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Fort Wayne electric works,
(INCORPORATED)

"Wood" Open, Semi- 7-

^

Enclosed and Enclosed

Motors

FOR DIRECT CURRENT CIRCUITS.
H. P ENCLOSEO MOTOR.

IN CAPACITIES

FROM

ONE HORSE-POWER

TO

TWENTY HORSE-POWER.

CAN BE

OPERATED EITHER IN A

HORIZONTAL, VERTICAL

OR INVERTED

POSITION.

H.P. SF.MI-ENCLOSEO MOTOR.

Main Office and Factory, - FORT WAYNE, IND.
i>\ Mass., r,ls ExomHOj Hum.

: > I

-

. I . I 1 M *. I'.X., 1 1
• 1 Tn>: Hoi

SYRACUSE. N. V., 71T Dn.l.ivi: 111

PITTSBl 02 1'l'rai m.

-LIST OF SALES OFFICES
CINCINNATI. OHIO, 40J N}:.ls £ ftlDG.

ST LOUIS, MO.. HIHRjIV'OI.N Tin m 1:1 !i..

CHICAGO, ILL., <V.>:1 MAItyi'KTTE l.'ux;.

ST'. PAIL, MINN'., G15,CKr{MANIA LlPE Bl.l

GRAND RAPIDS, Ml' II.. 22J II.. 1
-

ATLANTA OA. S SOVTO Bin

NEW YORK, N. \.. 4" N,.i Si::

YOKA1IOMA..1AI'\N. I:, s : ..si.Hlin

STEVENS

MECHANICALCATECHISM
PRACTICAL KNOWLEDGE

Stationary and flarlne Engineer*, Firemen, Electricians, rlotormen. Ice

Machine Men and Mechanics in Qeneral.

New and Original. All Modern Machinery fully described and explained. Technical
I'uluts made Clear by Word and Drawing, ' Queitlons and Answers

for t. Ivll rtorviee Kxamlnatlous, etc.

SUBJECTS TREATED:
WATER. STEAM. COMBUSTION. SMOKE PREVENTION. BOILERS, BOILER

iTION, TESTING AND MANAGEMENT, SAFETY VALVES. 1N-
rORS, I'lAirs ami GOVERNORS, steam QADGES. LUBRICATORS,

ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS com.
I IVER ENGINES, HOT All; AND COMPRESSED AIR EN-

N ENGINES, ELECTRIC ENGINES. AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCE') SLIl'E VALVE. LINK MOTION, HORSEPOWERS IN DETAIL.
INDICATOR, REFRIGERATION, AI1SORPTION AND COMPRESSION METH-
ODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES.
TESTS, TABLES. AMMONIA. AMMONIA FITTINGS. LIQUID AIR, MACHINE
SUOP PRACTICE. STANDARD NUMBERS AND RULES, PULLEY SPEED

1 ILATTON. SQUARE IT, LEVERAGE, ELECTRICITY, DYNAMOS.
I

I Ml LATOR, RHEOSTAT, TUA NSEOIt.M ER, VARIETIES OE DYNAMOS.
PARALLEL AND SERIES (VIKING, THREE-WIRE SYSTEM. MANAGE-
MENT VND BARE 01 KL1 1 PLANT, REPAIRS, ELECTRICAL MR1S
UREMEN'TS. MOTORS, STATIONARY, TROLLEY AND THIRD KAIL SYS-
TEMS. CONTROLLER, ELECTRIC LOCOMOTIVE. ELECTRIC HEATING
AND COOKING. HOUSE WIRING. Dl INFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR. THE STACKER,
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.

336 Pages. 240 Illustrations.

' F5IC5E, $I.OO. Sent anywhere prepaid on receipt of price.

Electrician Publishing Company,
j

510 Marquette Bldg., Chicago.

BREWSTER UNIVERSAL

SIGN RECEPTACLES,
A SYSTEM OF UNITS
From irbj£h roay o*^ QUl«hlj* formed, wired and Intt«D«d

any thing in tlieilu.pt o/

V Y ST Y

:

THE CONNECTING UN*.

Ctamna too Reeeptaelfta In portoctty rlgl

adjustable formation of aoy deatrod d

Simple 1 Practical! tnauipentlvol

IsdUiMMiaftbte to Tt«»t^ra or Hani
feoraast of tbe tttotfi I'.v

ELECTRICAL ADVERTISING.

ELECTRICAL
SUPPLY
DEALERS and
CENTRAL
STATIONS or
ILLUMINATING
COMPANIES
CENERALLY.

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

>3-i6 Beaver Street, NEWARK.
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SCG.WDAML P.T.NT

MADE RIGHT
SOLD RIGHT
SAVES TROUBLE

A8K YOUR DEALER
FOR IT!

TRY ONE AND BE
CONVINCED.

Sample 3-lc. BeJI, in.
Nickel Finish 4UCi

Black Enameled 35c.

Sent by mail prepaid
on receipt of price.

Write for Circular.

SPIES

ELECTRIC COMPANY,
SOLE MBKSHS.

87-89 W Van Surer. SI.

CHICAGO. ILL.

£HAILLET, ADOLPHE A.

Consulting Electrical Engineer.

plans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

HAZARD MANUFACTURING CD.,

Wires and Gables.
HIGH-GRADE RUBBER-

COVERED,
WEATHERPROOF

MAGNET. OFFICE, ANNUNCIATOR WIRE;.

Oewebal Office and Woeks, New Tobk Office, Chicaoo Office,
Wllkesbarre. Fa, 60 Day St. 1201-2 Marquette Bldg

VULCANIZED FIBRE.
Highest grades for electrical Insulation and mechanical purposes, in sheets,

tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and' Packings. Patent Insulating Cleats.

MANUFACTURED ET

THE KARTAVERT MANUFACTURING CO. Wilmington, Dal.

v&m,

8?

,.mC°ils

f°Rft°UAIDAN
foR pLAT SPRIN&S

H. CANAL ST. W««lwo«l»
C H I C A G D • I LL • U-SA- "SaSSS?

THIteHIMNIY
*m>

GO
MECHANICS!
DRAFT
SAVES COST 01 CHIMNEY
BURNS CHEAPER FUEL
INCREASES BOILER, CAPACITY

" OaTjfpecialtirisMechanicalDraft

B. T. STUKTEYANT CO., BS°*
1+4

•, MASS.
NEW YORK - PRILAKLPHIA - CHICAGO - LONPON

1 Black Diamond File Works I
Est. 1863. Inc. 1895.

Twelve

Medals

Awarded al

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895. *»
43 ©UK GOODS ABE ON SALE IN EVEBT LEADHfi HABDWABK $""

4^ STORE IN THE UNITED STATES AND CANADA.

1 G. & H. BARNETT COMPANY |
Jj

PHILADELPHIA, PA.

43
43
43
43
43
43
43
43

AKRON GENERATORS and MOTORS.

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co<

WORKS AT

TRENTON. N. J.

JttjkiL>

*
*\

HPL

AKRON t

. Co.. 149 Broadwaif.

.7,1*0 COMPANY,

GUARANTEED

MECHANICALLY

AND

ELECTRICALLY

PERFECT.

Highest euV.ii-.ncy and

roodeto c

Built In size- i'

to 170 K. W.

AKROK, OHIO.

When a Station Manager is in

Trouble he wants immediate

attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 F»IIMI

ST. LOUI8, MO,



M IIII. $3 Per Aaaua.
CoyvrigM, 1»1, by KlertrlrUi.
ImbHihinr Cwropaaj-. <JMc+m>. CHICAGO, DECEMBER 7, 1901 10 Ceits * Copy.

I MIDI CV INSULATED
I IVI T^ LL LC. A. WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

"1 '~XTnT"T
^ Simplex Electrical Company,

Ft. HI AdOff|
onodnock Block, CHICAGO. 7S-8I Corn h 1 1 1, BOSTO H , M AS8

.

V.CSTERN SCLLING AGENT,

H. R. HIXSON,
I l37Monodnock Block, CHICAGO

IHS<> -Pari* Exposition,
Tlt'ilal for Rubber Insulation.

1893-World'- Fair,
llfilul fur ItuliltiT InNulation.

THE STAM»\HI» FOR
Itl llllll! IXSIXATIOX.
Sole Manufacturers of

Weather-

Okonite Wires, Okonite Tape, Manson Tape, Candee ""IT Wires-

THE OKONITE CO., Ltd.
riVlScK,. >»«•» 253 Broadway, New York.

Geo.T Manson. Gen'l Supt,

W. H. Hodglns.Secy.

,/>"*«">A
INDIANA RUBBER AND INSULATED WIRE CO.,

MANUFACTURERS OF

Paranite Rubber Covared Wires and Cablet,

UNDERGROUND, AERIAL. SUBMARINE AND INSIDE USE.

TELEPHONE. TELEO.RAPH AND FIRE ALAR/1 CABLES.

All Wires ire tested at Factory. JONESBOBO. IJfD.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S.A-

CONTINUOUS RAIL JOINT COMPANY
OF AMERICA.

'.or.u.L 001 > ' 19 M I ". I
.

NEWARK, N. J.

Jueen fc Co..
lOlO Chestnut St., Phila.

480 MONON BLDG., CIIICAtO.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-R»
FocusTubes, Induction Coils.

STERLING EXTRA INSULATING VARNISH.
Stirling Extra Klack Finish liie Varntali,

Sterling Hlark Air Drying VarnUh.
Sterling Black row Pint* VarnUta.

THE STERLIN8 VARNISH CO.,
Pittsburg. Pa.. U. S. A.

THE STERLING VARNISH CO.,
26 Colmore Row. Birmingham. England.

ELECTRICAL ENGINEER-
ING TAUCHT BY MAIL.

Write for our free Illustrated book.

"Can ! Become an Electrical Engineer?"

W« teach Electrical Engine* -in?, Elec-
tric UffbltD^, Electric Kail-.vtv; j.Mechan.
tc*l K iKineennt. Meoh anion,' Drawing1

,

otc. at your home, by mall. Inettniui
indorsed t'7 Too*. A. Eulsoo.

Electrical Engineer Institute,

Dept. K, 240-242 W. 23d St., New York.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market

Wrlte'for Prices.

Manufactured by

THE HEATH ELECTRIC CO.,

DETROIT. MICH.

BARE AND INSULATED

ELECTRICAL WIRES
OF EVERY DESCRIPTION.

CROWN RAIL BONDS.

AMERICAN STEEL & WIRE GO.
CHICAGO. NEW YORK. DENVER. SAN FRANCISCO.

2,000 IN USE.
Bipr.lMr .nd il-i'Up-.L*- Mi.ii
from ^ to M hwvfo.«. DjW-MlnBUIkttium W.prM
ori.nL OMwMb l« iflMk
Ta» Baton Bk. HIi C...Tn^,OM».

For Porcelain or Clay In-
sulating Specialties, such as
Bushings, Knobs or Cleats,
Address,

THE AKRON SMOKING PIPE CO.,
MOCADORE. OHIO-

l-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.. PHILADELPHIA.

niERICSSON £££?.£

IS THE BEST
TOO GOOD FOR YOU ?

SI
USED BY SIGNAL CORPS U. S. ARMY and ADOPTED AS THEIR STANDARD.

OUR TELEPHONES STAND EVERY TEST AND ARE ALWAYS SATISFACTORY.
C1VE THEM A TRIAL AND BE CONVINCED. PARTICULARS FREE.

ERICSSON TELEPHONE CO., 296 BROADWAY, NEW YORK.

LIGHT
If you want light to see objects below the lamp

USE SHELBY LAMPS.
16 C. P. Horizontal are 14 C. P. Vertical. Other makes are

7 C. P. Vertical.

THE COIL DOES IT-ITS FLATTENED.

LIFE
The Longest Life at Best Efficiency.

SHELBY USEFUL LIGHT LAMPS.
Pat. Oct. 90, 1900.

A TRIAL WILL PROVE OUR CLAIMS.

THE SHELBY ELECTRIC CO., SHELBY, O.

^A/ESTIIN Electrical Instalment Co,
Waverly Parle, ESSEX CO., N. J.

Illuminate!! Dial

Station Instruments.

ThMP ill"! r!.:

ba»«U UDQI1 tho "SlllO «r?Q-
•ral prluclpta nn>i are just
aa Aceurnti' n* our regular
Stand nr<1 Portable Direct
Gar-runt Vi.limotere nod
Ammotor", but ore much
larger, uud tuo working
part- are tori. mod Id n
neatly dealguod dtist-proof
oaaMron cnao which effoat-
lTeir ahtoi.1* the lontru.
meats from iH*iurbtu« lu-
flnoDoeN of external mig.
Bet 10 fields.

aEIiLIV. European We-f.<i,
Eiet'trii'Ai Instrument i

tar-rrn*.,

Wenton
IMal f

Standard Illnmfnntrd
I'ol. nihil Indicator.

Style B.
a the WfisTiUtt Fle* i writing for rai

Weston Standard

Dtracl Reading
tllllv.lt-

" ntt meters
and \ oltmeters, (<> r Alter*
natiny; auJL>ir.

our Semi-Portable La-
boratory Standard Vnlt-

nd Ammeters are
•UN belter.

Tli>T are th« most ra) la-
lota otaodarda for
irj um».

L*T)«

SOLDERINC SALTS.

314-316 EAST 75TH STREET.

VOMACKA & MAZANEK,

Tested Fuse Links, Fust Wire and Specialties.

NEW YORK CITY.

"MODEL K
TESTING
SET.

Marks an Epoch In Instrument Making. No Up-Tc-Date
Engineer Can Afford to be Without It.

ELMER G. WILLY0UN6, """.SW^nS *T

Measures Resistance, Con-
ductivity, Insulation, Self

Induction, etc., etc.

Smallest, Lightest, Most
Compact.
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WINTER IS COMING

FIX UP YOUR LINES

Sleet Proof Pulleys,

Arc Lamp Cordage,

Iron Brackets,

Windlasses,
Street Hoods,
Cross Arms,

Etc.

SEND FOR PRICES
AND CATALOGUES.

WESTERN ELECTRICAL

SUPPLY COMPANY

ST. LOUIS.
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"A 60 K. W. Machine is running, instead of 180 K. W.
It is the average load only which falls upon the Generator."

This is the statement of the Manager of an Electric Railway which is operating

Zbc "Ghlovibe accumulator"
Send for Bulletins illustrating typical Railway Installations.

The Electric Storage Battery Co.
Allegheny Avenue and 19th Street, Philadelphia, Pa.

Sales J New York, Boston, Chicago, IIaltimokr, St. Louis, Bah Fiianxih'>ALS8 1

JFTK'KS
J-

R-42 )

CLKVEI.AM), I'lIII.AIfKl.rilfA, Detroit.

100 Broadway. 60 State St. Marquette Bldg. Equitable Bldg. Walnwrlgot Bldg. Nevada Block. New England Bldg. Allegheny Ato. and 10th St. Michigan Electric Co.

JPI^^^ArvI]!^XT]\/[ For Incandescent Lamps and Everything Else.
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

Wo tell PLATINUM In any quantity, either large or small. We buy PLATINUM or anything
containing PLATINUM, In any quantity.

bakem* «& co.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

Newark, N.J. New York Office, 120 Liberty Street.

JAMES J. MURRAY & CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.
|

We manufacture Arc and Incandescent
Globes and Shades of all Shapes In Opal
Clear. Roughed and Colored. Large
Capacity. Prompt Shipment.

ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

MANUFACTURERS OP

PORCELAIN OR CLAY SPECIALTIES,
knob., Cleats, Circuit Breakers.

THE BOWERS MANUFACTURING CO..
MOGADORE, OHIO.

INCANDESCENT
LAMP HANGER
Will roll up 10 feet of lamp cord

and last Tor years. Suitable for
factories, offices and dwellings.
Lamp always out of way when not
tnuse. Guaranteed to give satis-

faction. Sample hanger sent on
^-_ **r^^ receipt of wholesale price, tjl.00.

^^gTGenevieve Co.
low^

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL, BOARDS. SWITCHES, ETC.

UTIOA, NEW YORK.

Faries Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOGUE NO. 9 just
issued will be mailed up-
on application.

ARR Itll I II \ it TO
A I. I. I.I.UTIillAI
PEOPLE.

FARIES MFG. CO., Decatur, Illinois.

Now We Have Struck it
AMD CAN GIVE YOUAM

ARCLAMP UP-TO-DATE IN

EVERY RESPECT
DIRKCT CURRENT—CONSTANT POTENTIAL TYPES.

This Is a Cut of Our Lamp with Cover and Globe Removed.

Write now for particulars on the

L.-H. ENCLOSED ARC LAMP.

TUS ANDERSON TOOL CO., a"Q™sok. wo.

I AMP LACQUERS
B fl H jl^VI INCLUDING OPAL AND CRYSTAL FROSTINC.

DiII W I M. L. BARRETT & CO., CHICAGO.

DEAD BLACK LACQUER Bauer Barff ,

TRANSPARENT LACQUERS
For Brass, Copper, etc.

LACQUERS for Every Known Purpose.

WRITE US. WE ARE MANUFACTURERS.
Working Samples Free; You Pa) EipressaK. SPECIFY FOR WHAT USE.

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co....—
Akron Smoking Pipe Co 1

American Battery Co 10

American District Steam Co..—
Amer. Electric Fuse Co —
Amer. Electrical Heater Co.. 10

Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. Reflt. A Lighting Co. .13

American School of Corresp. 7

Amer. Steel* Wire Company. 1

Amer. Toll Telephone Co.... 14

Anderson A Sona, W. H 19

Anderson Tool Co., The 3

Audel ACo.,Tbeo 19

Badt A Co., F. B 10

Baker A Company 3.

Ball Engine Company 18

Barnes Company, Wallace.. ..--

Barnett Company, G. & H 22

Barrett A Co., M. L 3

Day ley & Sona Co., W 18

Berthold AJennlngs 19

Besly A Co., Charles H 22

Blssell Company, TheP —
Bowiert El. Construction Co. . 3

BowerB Manufacturing Co ... 3

Brunt Porcotaln Works, Q. F. 7

Bullock Electric Mfg. Co 13

Bunnell Telegrap.AElec. Co. 9

Burnley Battery A Mfg. Co.,—

Central Eleotrlc Co 5

Central Telephone A El. Co. . 16

Century Glass Co 10

Chaillet, Adolphe A 22
Chicago A Alton Railroad.. . .IS

0. AN. W. R R 18

Chicago Edison Company.. .. 4

Chic. Fuse Wire A Mfg. Co... 11

Chic. Houbo Wrecking Co....—
Chicago Insulated Wire Co... 1

C, M. ASt.P.R.R 18

Chicago Telephone Co 16

C..H.&D. Ry 18

College City Electric Co 11

Colorado Lamp Co., The 11

Columbia Telephone Mfg.Co.—
Continuous Rail Joint Com-
pany of America 1

Couch A Seeley Co 17

Crocker-Wheeler Company. .21

Cutler-Hammer Mfg. Co 5

Cutter Elec. A Mfg. Company. 1

D. A W. Fuse Company —
Dearborn Drug A Obetn. Co.. 19

Diamond Meter Company.. ..21

Dlcke Tool Company —
Dixon Crucible Co., Joseph. .is

Edison Decorative ft Minia-

ture Lamp Department 10

Edison Mfg. Company 13

Edwards A Company 17

Eklredge Electric Mfg. Co...—
Electrical Engineer Institute. 1

Electric Appliance Company, in

Elec. Motor A Equipment Co.20

Electric Storage Battery Co.. 3

Electrician Pub. Company... 20

Ericsson TelephoneCompany 1

Eureka Electric Company... Id

Faries Manufacturing Co 3

Farr A Farr 16

"ForSale"AdTertlBementi .. 12

Ft. Wayne Elec. Works., Inc. 21

Fowler, John H 19

Franklin Eng. A Elec. Co. ...13

G. A P. Engraving Co 11

General Electric Company... 8

General Incandescent Arc
Light Company 11

General Incand. Lamp Co....—
Genevieve Company 3

Glass Wool Mfg. Co —
Goodchlld A Welsh 9

Gordon Battery Company....2£

Great Western Smelting A
Refining Company —

Gregory Electric Company... 12

Hartford Steam Boiler In-
spection A Insurance Co.. .—

Hazard Manufacturing Co...—
Heath Electric Company .... 1

Hobart Elec. Mfg. Company.. 1

Hoffman, G. W 12

Holcomb- Lobb Co —
Holmes Fibro-Graph.Co —
Humphrey, Henry H 10

Illinois Central R. R 17

Illinois Electric Specialty Co. 16

Illinois Maintenance Oo 12

Incandescent Electric Light
Manipulator Company 10

Indiana Rub. A Ins. W. Co.... 1

India Uubbor A Gutta Porcba
Insulating Company —

Intornat'l Corres. Schools.. ..12

International Tol, Mfg. Co. .14

Jeffrey Manufacturing Co.... IS

Johnston, Thomas J 11

K. ft \\. Company 10

Kaxtavext Manufacturing Co.—

Kellogg Switchboard A Sup-

ply Company 11, 15, 19

Keystone Elect. Inst. Co 4

Klein A Son, Mathias 19

Kneeland Reflector Co —
Kokomo Tel. A El. M. Co 16

Leather Preserr. M. Corp 11

Leclanche Battery Company. 12

LefTel A Co., James IS

Llndsley Brothers Company.. 19

Lowell Model Co —

Maltby Lumber Company 19

Manross, F. N 13

Matthews A Bro., W. N 11

McKlnney A Co., W. S 12

McLennan A Company ,K.... 10

McLeod, Ward ft Co 10

McRoy Clay Works 10

Meredith Cedar Co., J. P 19

Metropolitan Tol. A El. Co.. 14

Mica Insulator Company. .5. 10

Miscellaneous Advs 12

Missouri Electrical Mfg. Co..—
Modern Gas Engine Co IS

Molonoy Electric Company..
Monarch Fire Appl. Co —
Monon Railroad 10

Moon Mfg. Co., The 16

Morse Cedar Company 19

Mulllns, W. H 18

MunsellA Co., Eugene —
Murray A Co., James J ;t

National Carbon Company...—
National Conduit A Cable Co.10

National India Rubbor Co....—
New York Ins. Wiro Co 13

Ohio Electric Works. .IS

Okonlte Company, The .

Paragon Fan A Motor Co —
ParserTA Weed 22

Pennsylvania Lines 18

Perrlzo A Sons —
Phillips, Eugene F 11

Phillips Insulated Wire Co.. .11

Phoenix Glass Company —
Phosphor-Bronze S. Co 13

Plgnolet, L. M 10

Pittsburg A L. S. Iron Co 19

Porter Cedar Company 19

Queen A Company 1

Relslnger, Hugo —
Reliance Electric Company. . 6

R. I. Teleph. 4 Elec. Co —
Rockwood Mfg. Company— 1

Roebllng's Sons Co., J. A 22

Sage, F.B. ABro —
St. Louis Elec. Supply Co... 22

Sargent A Lundy —
Sawyer-Man Elec. Company..—
Schureman A Haydcn 12

Sholby Electric Company 1

Slgnalold Chemical Works.. 9

Slmplox Electrical Co., The.. 1

Smith A Hemenway Co 19

Smith Co., S. Morgan 12

Spies Electric Company 22

Spraguo Electric Company .. i

Standard Conatrnotton Co. ...16

Standard Electric Company. B

Standard TeL A Elec Co 15

Standard Underg . Oable Oo. ..—

Stanley Instrument Co &

Sterling A Son, W. C 19

Sterling Electric Company
. . . h

Sterling Varnish Co., The.... 1

Stllwell - Bierce A Smltn-
Valle Company is

Stow Mfg. Company 12

Stromberg-Carlson Tel. Mfg.
Company is

Strowger Aut. Tel. Exchange 15

Sturtevant Company, B. F....2S

Telephone Co. of Amer., The 16

Tenn. Lumber Company is

Torrey Cedar Company 19

Union Mica Company 4

Union Switchboard Co i:

United States Aceumtilat.Co. s

U. S. Electric Mfg. Oo H

Valentine-Clark Co., The....—
Varley Duplex Magnet Co.. 16

Vlndcx Electric Company. . —
Yomackaft Uiaoek

i

Vulcanised Fiber Company.. 2*

Wagner Electric Mfg. Co....19
Walsh's Sons A Company... 12

Warren El. Mfg. Company . . n
Western Electric Co ;

Western El. Supply Company. 2

Wcstlnghouse Elec::

Manufacturing Company.. 20
Weston Electrical Inut

Whitehead Company. W. W. IS

Wlllyoang, Elmer G \

Wisconsin Central R. R j*

Worcester Company, c, H 19

For Classiflea Xis.clo;nc o* AdvertiAetnenttt ®eo Poge O.
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MANUFACTURED BY
ALWAYS

IN

STOCK.

Motors,
Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 1 39 Adams Street, CHICAGO.

.Co.

*
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y
y

1
1

?
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y
y
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Notice to the Trade.

Sir;—Our attention has been called to a circular issued by the Mica Insulator Company giving a

list of United States and foreign patents owned by them and alleged to cover the so-called " Micanite

"

made by them and the manufacture of Mica sheets, and stating that suit has been brought against this

company for infringement of the United States patents named in said list and threatening other suits.

The suit referred to has just been brought. It is on two patents, Nos. 483,646 and 483,653. No

attempt has been made to found any claim on the other patents referred to. As soon as we received notice

of the suit we consulted the most distinguished electrical experts in the country and retained as counsel

Howard W. Hayes, of Newark, New Jersey. We are now advised by them that the method of

manufacture used by us does not infringe the patents in question, and that neither of the patents will

stand the test of a suit in Court.

We therefore notify the trade that we will vigorously oppose the suit brought by the Mica

Insulator Company and that we will protect all parties handling the products of our factory.

Yours truly,

56 Pine Street, New York.
December 1901. Union Mica Company.

THE PRACTICAL VALUE AMD UTILITY OF THE

Lundell Motors
ARE DUE TO SUPERIOR DESIGN AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WMPRF MOTIVE POWER IS. REOUIRED AND WILL OPERATE ECONOMICALLY AND

SPRAGUE ELECTRIC COMPANY,
MANUFACTURERS.

Ceneral Offices:

627-531 WEST 34th STREET,

NEW YORK.

Branch Offices:
CHICAGO,

Fisher Building.!

BOSTON,
276 Devonshire Street.

ST. LOUIS,
Security Building.

BALTIMORE.
Maryland Trust Building.
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WHAT HAS BEEH YOUR EXPERIEHCE?
Do you find that cheap

wire saves you money

in the long run?

>iON/>

TRADE MARK.

Or do you want a wire at a

fair price that when once

put in it will stay.

THE STAYING QUALITIES OF THE OKONITE ARE UNEQUALED.

GENERAL WESTERN AGENTS,

264=266=268=270 FIFTH AVE., CHICAGO.

stktMtm a witfc^M 1 fri* i*i « »*«* utttMimt * M tiin^t 1

* *•-*"--—-- ~-*»^

IMOTIO
We take the liberty of calling attention to the fact that we are the owners of the following patents

covering " Micanite" and the manufacture of electrical insulators from mica sheets:

United States, No. 483,646, October 4th, 1892
No. 483,653, October 4th, 1892
No. 491,707, February 1 4th, 1 893
No. 491,708, February 14th, 1893
No. 497,324, May 16th, 1893
No. 500,902, July 4th, 1893
No. 563,379, July 7th, 1896
No. 563,716, July 7th, 1896

Great Brltian, No. 10,430, June 1st, 1892
No. 10,524, June 2nd, 1892

" " No. 10,8 18, June 7th, 1892
" " No. 2,129, Jan. 31st, 1893
" " No. 3,101, Feb. 11th, 1893

No. 6,048, March 23rd, 1895

No. 73,830, December 13, 1892Germany,

Our rights under these patents have been almost universally recognized and acquiesced in by the

trade generally, among others by the following companies, who have acknowledged the validity of the

patents, and taken licenses under Ihem, viz.:

The Westlnghouse Electric Company, Limited. London.
The British Thomson-Houston Company, Limited,

London.
Allgemeine Elektricitats-Gesellschaft, Berlin.

General Electric Company, Schenectady.
Westlnghouse Electric and Manufacturing Company,

Pittsburg.
The British Westlnghouse Electric and Manufacturing

Company, London.

We have recently begun and are now diligently prosecuting through our patent counsel, Messrs.

Kenyon & Kenyon of New York City, a suit against the Union Mica Co. in the United States Circuit

Court, for infringement of our United States patents. It is our intention to vigorously prosecute all

infringers upon our patent rights and to hold them to the fullest accountability under the law.

We beg to remain, Yours very truly,

218 Water Street, New York. HICA INSULATOR CO.

^fpwyrwMmni p i pifi m ****mm ipif 1 1 ipwf m n ^'IP*'>*! »•'

RHEOSTATS
AND

ELECTRIC CONTROLLINC DEVICES
OF EVERY DESCRIPTION.

THE CUTLER-HAMMER MFG. CO.ACENTS

:

STURTEVANT ENGINEERING CO.. LONDON. ENG.

KILBOURNE « Ct-ARK CO.. SEATTLE, WASH.

MAIN OFFICES AND FACTORY: BRANCH OFFICES'.

MILWAUKEE. NEW YORK-CHICACO.

..NEW MODEL G
Only Recording Wattmeter Awarded Gold

Medal at Pan-American Exposition, 1901m

JJ

SEND FOR DESCRIPTION.

STANLEY INSTRUMENT COMPANY.
General Sales Office: 144 Broadway, NEW YORK, N. Y.

PACIFIC COAST AGENCY:
31 Not Montgomery BUft, BAN ri: \ >« l»> <•. HI.
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"RELIANCE"
Crane Motors

«° MOTORS ran

MACHINE DRIVINC.
FROM 2 H. P. TO BO H. P.

RELIANCE ELECTRIC CO.
MILWAUKEE, WIS.

WACNERHATCH MOTOR CO., CHICACO AGENTS.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Inc. Lamp*.
Genevieve Company.
Inc. EL Lit. Manipulator Co.

Anchors (Tel. A Tel.)
Matthews A Bro., W. N.

inasnoUtori.
Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Go.

Are Limpi.
Anderson Tool Co., The.
Central Electric Co.

Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.

Gregory Electric Co.

Western Electric Co.

Western Elec. Supply Co.

Westlnghouse EL A Mfg. Go.

Amtomeblles.
Lowell Model Co.

Babbitt Metal nn«

Gr. Western Sm. and Refg.Co.

Batteries and •***•
-,

Bunnell Telesrap. A Elec. Co.

Burnley Battery A Mfg. Co.

Central Electric Co.

Edison Mfg. Co.

Edwards £ Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Co.

Western Eleo. Supply Co.

Bell*. BmatMi mtm-

Central Electrlo Co.

Edwards A Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.

Western Elec. Supply Co.

Belt DrsssUf.
Leartier Preserver Mfg. Corp.

Chlcago*Houae Wrecking Co.

Leather Preserver Mfg. Corp.

Blewtrf.
Btnrtevant Co., B. F.

Chicago House Wrecking Co.

Whitehead Company, W. W.

Boats.
Mulllnfl, W. H.

Books, BlsMtrUaX.
AudeL Theo., A Co.

Electrician puollahlng Co.

Brnhti.
Central Electric Co.

Hobart Elec. Mfg. Co.

Holme* Fibre-Graphite Co.

K. & W. Company.
Saee A Bro. L

F. 1L

Western Electric company.

Oa»l«» (Ses Insulated Wires.)

Cables, Bloom* fSeelnsu-
iatsdW'.retjCopper, Sheet
u« Bear.

American Elec. Works.
American Steel A Wire Co.

Central Electric Co.

Oecsral Electric Co.

Missouri Electrical Mfg. Co.

National Conduit ACableCo.
5ew York Ina. Wire Co.

simplex Electrical Co.
Standard Underground C. Co.

Western Elect. Supply Co.

Western Electric Company.

Oa*»*s». Pelata suse
Plate*.
Canirai Electric Co.
Chleasro Edison Co.
Blectrlc ADpllance Co.

ptturnal Carbon C^>

aa'ii'.nxsr. Euro.
Western JT.eai. topply Co.

C**vumsr*.
taltaOo., • afOTffan.

CbsUna.
JeffTay M'C Co

rahrs~s.lt Bve&ke-r*.
Oatter I'.es. a Mff. Oo.
W**t*rn sLscWis" Company,

foal and A *>h«-*» II an'!-

Jlnr, Hwhlnery.
itm? mu o*>

Colls ead Magnets.
Varley Duplex Magnet Co.
Western Electric Company.

Coloring for Inc. Lamps.
Barrett A Co., M. L.
Signaloid Chemical Works.

Compound.
Dearborn Drug A Chem. Wks.
K. & W. Company.
McLennan A Co.. E.

Conduit and Conduits.
American Circular Loom Co.
Central Electric Co.
Electric Appliance Co.
McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connecters and Termi-
nals.
American Elec. Fuse Co.

Construction A Repairs.
Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Rleo-
trle Light Plants.
Bullock Elec. Mfg. Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. WkB., Inc.

General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westlnghouse Elec.A Mfg.Co.

Capper Wires.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Sohools
American School of Corresp.
Electrical Engineer Inst.

Int. Correspond. Schools.

Cross-Arm Braces, Etc.
Anderson A Sons, W. H.

Cress-Arms, Pins samel
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cot-Outs and 3witob.es.
BOHsert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westlnghouse El. A Mfg. Co.

Cats.
Franklin Eng. A Electro Co,

I'fHk Lamps.
McLeod, Ward A Co.

DrnasooB and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Go.
Central Electric Oo.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Oo.
Lowell Model Co.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Parsell A Weed.

E
BChoremen AHaydan.
flprarne Electric Co.
Sturtevant Co.. B. F.

Wagner Electric Mfg. Co.
Warren Elec. Mfg.Co.
Westers Electric Co.

era Elect. Supply Co.
Westlngfiouso El. A Mfg.Co.

Bleetrlr Heating Appl.
Amer. Electrical Beater Ca

Electrlo Railways
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westlnghouse EL A Mfg. Co.

Electric stigns.
Elec. Motor A Equipment Co.

Klectrioal and Heofaaa-
leal Engineer!.
Badt A Co., F. B.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent & Lundy.

Electrical Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen & Co.
Sage & Bro., F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating Mach'r.
Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engines, Gas.
Modern Gas Engine Co.
Parsell A Weed.

Engines, Steam,
Ball Engine Co.
Bayley A Sons Co., W.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Eib'it Steam Apparat's.
American District Steam Co.

Fan Outfits.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Fibre,
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Extinguishers.
Monarch Fire Appliance Co.

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges'.
Sturtevant Co., B. F.

Fuses and Fuse "Wire.
American Elec. Fuse Co.
Central Electrlo Oo.
Chicago Fuse W ire A Mfg. Co

.

D. A W. Fuse Company.
Electric Appliance Co.
Vomacka A Mazanek.
Western Elect. Supply Co.
Western Electric Company.

dears.
Besly A Co., Chas. H.

General B31ee. Supplies.
Blssell Company, The F.

Bannel] Teiegrap. A Elec. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Oo.
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Klesrtrlo Co.
Western Elect. Supply Co.

<!;"-- Wool.
Glass Wool MTg. Co.

Glebes and Hleetrleal
aiuinut.

-: QlftM 00
Murray A Co., Jamen J.

Pbxanlx Olaas Oo.

Western Elect. Supply Co.

Graphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co.. Jos.
Holmes Fibre-Graphite Co.

Hanger Boards.
K. A W. Company.
Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders, Ue. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection A Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Insulators and Insulat*
lng Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg. Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Oo.
WestinghouBe El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires,
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated WireCo.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lacquers.
Barrett A Co., M. L.

Lamps, Ineaadeseent.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept,

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Oo.
General Inc. Lamp Oo.
Goodchlld A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Oo.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Lamps, Inc., Adjusters.
Genevieve Company.
Inc. EL Lt. Manipulator Co.
Webster, Geo.

l.impH. Incandescent —
RcplacerM A Cleaners.
Inc. El. Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fuhc Oo.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
Westlnghouse El. A Mfg. Co.

Linemen's Climbers.
Anderson A Sons. W. H,
Klein A Hon, Mathias.
Smith A Hemenway Co

Hnsrnet Wires.
(Bee Insulated wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.
Union Mica Company.

Mining Apparatus, Eleo.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Motors— See Dynamos and
Motors.

.\anic Plates.
G. A P. Engraving Co.

Nippers and PI.vers.
Klein A Son, Mathias.
Smith A Hemenway Co.

Packing.
Besly A Co., Ohas. H.

Patent Attorneys.
Johnston, Thomas J.

Phosphor Bronse.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Pietlnnm Bought nnd
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles una Ties.
Berthold A Jennings.
Fowler, John H.
Holcomb-Lobb Co.
Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
MorBe Cedar Co.
Perrlzo A Sons.
Pittsburg A L. S. Iron Co.
Porter Cedar Company.
Sterling A Son W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co.. O. H.

Polish (Sletal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co.. S. Morgan.
StilweU-Bterca Smlth-Vaile.

Pullers.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Blerce Smith- Vaile.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm and Refining Co.

Reflectors.
Amer. Refit. A Lighting Co.
Fartes Manufacturing Co.
Kneeland Reflector Co.
McLeod, Ward & Co.

Re-Winding—Repnlrs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. A.
Westinehouse EL A Mfg. Co.

Seeond-Rand Maoh'jr.
Chicago House Wrecking Co.
Gregory Electric Co.
Illinois Maintenance Co.
Matthews A Bro., W. N.
MrKlnncy A Co., W. S.
Schureman A Hayden.
Walsh's Sons A Oo.
Whitehead Company, W. W.

Shades.
Amor. Refit. A Lighting Co.
Farles Manufacturing Co.
Kneeland Reflector Co.

Holderlnc Paste.
Burnley Battery A Mfg. Co.

Moldcrlnc Mtlcks.
K. A W. Company.

Speaklna* Tabes.
Central Electric Co.
Edwards A Company.
Klactria Appliance Co.

I

Western Electric Co.
Western Eleo. Supply Co.

For Aiphatpetlcal Irxdex. o* Aiiv&x~ttmG>rxi&xxtm See X^csfcTO

Speed Indicators.
Besly A Co., Chas. H.
Queen A Co.
Weston Electrical Inst. Co.

Springs.
American Steel A Wire Co.
Barnes Co.. The Wallace
Manross, F. N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
American Battery Co.
Electric Storage Battery Cc
United States Accumulat. Co.

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated WireCo
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telegraphic Supplies.
Bunnell Telegraph.A Elec. Co.

Telephones, Telephone
Material and Switch-
boards.
American Elec. Fuse Co.
American EL Telephone Co
American Toll Telephone Co.
Bissell Company, The F
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec. Co.
Columbia Telephone Mfg.Co
Couch A Seeley Co.
Ericsson Telephone Co.
Eureka Electric Company.
Farr A Farr.
International Tel. Mfg Co
Kellogg Swltchb. A Sup. Co.Kokomo Tel. A EL Mfg. Co
Metropolitan Tel. A Elec. Co
Missouri Electrical Mfe. CoMoon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Standard Construction Co
Standard Tel. A EL Co
Sterling Electric Co.
Stromberg-Carlson TeLM. Co
Strowger Aut. Tel. Exchange.
Telephone Co. of Amer., The
Union Switchboard Co
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone Service.
Chicago Telephone Co.

Tools.
Anderson A Sons, W. H.
Dlcke Tool Company.
Klein A Son, Mathias.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Transformers.
Central Electric Company.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc,
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company.
Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse EL A Mfg. Co

Trucks, Blectrlc Car.
General Electric Co.
Westlnghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., Jas.
Smith Co., 6. Morgan.
Stllwoll-Blerce Smith-Valle.

Varnishes.
Sterling Varnish Co.

Vulcanised ribro.
Vulcanized Fibre Co.

Wirt, Bare.
Amorlcan Steel A Wire Oo.
BeBly A Co., Chas. H.
Central Electric Co.
Electric Appliance Oo.
Okonite Co., The
Phillips Insulated Wire Co.
Roebling's SonB Co., J. A.
Standard Underground O. Co
Western Electric Oo.
Western Electrical Sup. Oo.

X-Ear OutBta.
Queen A Oo.
Willyoung, Elmer Q.

3*
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American School of Corresponded

^CH0LAR51IIP5
ARE DESIRABLE

CHRISTMAS
\V

\y
0?
.r

THE BEST

HELP
that can be given a young man is that which makes him more able to help

himself. What better Christmas gift can be given a young man than an

education"-1 What greater pleasure can be derived from a Christmas gift

than the thought that you have helped to insure a friend a prosperous

futu e? Resolve to make your friend or yourself a gift this year that will

be of value long after other gifts are gone and forgotten.

The American School of Correspondence offers courses by mail in

riechanical, Electrical,

Stationary, Locomotive, Marine,
Textile

ENGINEERING
Heating, Ventilation and

Plumbing;
Mechanical Drawing,

Special short courses in Algebra, Geometry, Trigonometry, etc.

The School is located in Boston, the home of three of the most

famous technical schools of the country. It is chartered under the educa-

tional laws of Massachusetts. The instructors are graduates of the fore-

most technical schools. The advanced subjects are in charge of teachers

in the regular technical schools of Boston. The School offers a standard

of instruction only possible to a school located in an educational center.

Among the students are graduates from such technical schools as the

Massachusetts Institute of Technology, Cornell, University of Wisconsin,

etc., also many officers of large manufacturing plants.

Special Christmas Offer
Introductory Holiday Kdition.

Library of

Engineering
Practice.

(/> nled solely /<•

Comprises over 2S00 quarto

pages, carefully selected from our

text books on Steam, Mechanical
and Electrical Engineering, thor-

oughly indexed and handsomely
bound in half morocco leather. As
a special Christmas offer, a set of

these valuable reference books will

be given

HIGH-GRADE

PORCELAIN TUBES

FREE OF CHARGE
with each Full Engineering Course during the month of December. As
the edition is limited, applications can be eon sidefed only in the order
received.

Hand-book describing courses, methods, terms, etc., may be had on

I

application.

Mi

i

American School of Correspondence

Boston, Mass., U. S. A.

300 DIFFERENT LENGTHS AND SIZES

SHOW HIGHEST TESTS YET MADE ON TUBES.

BATTERY BUSHINGS IN ALL SIZES.

BRUNTT

ASK YOUR DEALER FOR "BRUNT" TUBES,
INSULATORS AND CLEATS.

THEY COMPLY WITH THE UNDERWRITERS'
REQUIREMENTS.

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

Mention
Western Electrician.
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STORAGE BATTERIES
For Lighting Plants, Railroad

Cars and Buildings.

r Automobiles and Power.
THE ONLY BATTERY FOR PRACTICAL PURPOSES.

We Maintain and Guarantee

all of Our Lines of Batteries.

ESTIMATES FURNISHED FOR ANY CAPACITY.

UNITED STATES ACCUMULATOR CO.
951 MARQUETTE BUILDING, CHICAGO, ILL.
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The General Electric Company
LARGEST MANUFACTURER OF ELECTRICAL APPARATUS.

Railway Switchboard.

Schenectady, N. V.

Air Blast Transformer.

FACTORIES
Lynn, Mass.

Lightning Switchboard.

Harrison, N. J.

General Office: SCHENECTADY, N. Y.

SALES OFFICES IN ALL LARGE CITIES.
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BUNNELL

Announcement.

We have purqhase*! the

Entire PI ant,Good Will,

Machinery and Patents
of the National Elec-
trical Mfg. Co., of MH-
ford. Conn., and will

continue tne manufac-
ture of District Mes-
senger Call Boxes. Fire
Alarm Boxes and Ap-
paratus, BurKl&r Alarm
and Watchmen's Boxes,
etc., etc.. matfjifc 1m
provements IS :overy
department, with new
and up-to-date ma-
chinery, expert work-
men and the best ma-
terials. We assure our
patrons low prices
slBtent with the cli

goods we furnish, and
prompt delivery of all

orders placed with us.

AND

Main Office

110-120 BEEKMAN STREET, NEW YORK
FACTORIES. NEW YORK CITY AND MILFORD. CONN.

TELEGRAPH, TELEPHONE, RAILWAY AND ELECTRICAL SUPPLIES.

The Beekman Iron Box Bell,

all parts nickel plated, pivoted

armature with spiral spring

adjustment and cast iron box.

A first class bell throughout.

I

Catalogue of

Instruments or

Learners' Manual

free on receipt of

postage.

JU1.

SIGNALOID

THE MOST PERFECT
AND RELIABLE

Coloring and

Frosting Liquid

FOR

INCANDESCENT
ELECTRIC LAMPS.

Will never peel, chip or eruek, and
the color will outlive the life of the

lump.

MANUFACTURED

SlGNALOID

Chemical Works

Jersey City,

NEW JERSEY.

ION!
SIMPLE AND EFFECTIVE

TROLLEY
CONNECTOR.

WIRES CAN BE SPLICED IN THREE MINUTES.
MAOE FOR USE ON HEAVY FEED WIRES.

THE STANDARD ELECTRIC CO.,
113 W. THIRD ST., CINCINNATI, O.

PLACE YOUR
"Want" and "For Sale"
advertisements In the

WESTERN ELECTRICIAN.
Immediate Returns.

THOSE WHO HAVE TRIED THE

G. & W. LAMP
Will Toll Yon, Von ('an l>o No Better.

They are right, it is made of the very best

material and by the most skilled workmen,
therefore we can guarantee it to have the
I Mghest Efficiency, Uniform Candle Power
and Longest Life.

Wo want a low mora agents who are iamlllar with Electric Lamps.

WE ARE NOT IN THE TRUST.

G00DCHILD& WELSH,
276-277 Broomo Streat. NEWARK. N. J.

MOLONEY

TRANSFORMERS
HAVE NO EQUAL.

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.
Two-year guarantee.

Moloney Electric Co.

ST. LOUIS, Mo.
FRANCIS URANUER. NtW Vnrfc.

WESTERN ELECTRICAL sl'I'I'LY CO .

M. I.umIs, Mn.

NORTHWEST ELECTRIC EMI. CO.,
I'..rll.in.l. On,
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IN this country you have the

inalienable right to buy where
you will—and what.

If you exercise this right in buy-

ing Packard Incandescent or A-B

Arc lamps of the ELECTRIC AP-

PLIANCE COMPANY, Chicago-

you will never regret it.

A STOCK OF

EDISON MINIATURE LAMPS
Should be kept by every

Central Station for rental

to their customers. They
popularize electric lighting

and bring a profitable in-

come from a small invest-

ment. Very desirable for

Christmas Tree and Holi-

day Decorations.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N. J.

M. I. L.

COMPOUND

High Insulator

Non Corrosive

No Carbon Bisulphide

Impervious to Moisture

Used by Largest Railways

and Manufacturers

MICA INSULATOR COMPANY
(PATENTEES)

NEW YORK
218 WATER ST.

CHICAGO
1 1 7 LAKE ST.

^=£3,V0LT=AMMETERS,
POCKET SIZE.

I For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,

etc.
RELIABLE. ACCURATE.
Send Tor Circular.

L. M.PLGNOLET.
78-80 Cortlandt St., NEW YORK, N. Y-

Telephone: marrison 745

F. B. BADT&CO.
CONSULTING AND CONTRACTING ENGINEERS

WESTERN AGENTS POR
weston instruments, 1504 Monad nock Block,

WARD LEONARD RHEOSTATS.
CIRCUIT BREAKERS,
COISON-BROWN RAIL BONDS. ETC. CHICAGO.

Henry H. Humphrey,
Consulting
Electrical Engineer.

Central Lighting Stations,

Electric Power Transmission.

Suite 1305, Chemical Bldg., St. Louis.

AMERICAN" Sff
E

ARE THE' BEST. Sand for descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed. '

AMERICAN BATTERY CO.,
19. 1 7 IS. Clinton St., Chicago, III,

WANTED
You Who are Troubled with Sparking and Cutting of Commutators to Use

The only article that will PREVENT SPARKING.
Will keep the commutator in good condition arid
PREVENT CUTTING.

Absolutely will Mot Gum
The Brushes

it will put that high gloss on the commutator you
have so long sought after,

k. Mclennan & go.,
Sole Manufacturers,

909 Title and Trust Bldg.. CHICAGO, ILL.

SO Cls, per Stick. S5.00 per Dozen.
For Sale by all Supply Houses, or

FREE, Sample Stick.

AMERICAN ELECTRICAL HEATER CO.
Manufacturers Electric Heating Appliances,

Write for catalogue. 193-197 River St. DETROIT MICH

Save Your Commutators by using

THE K. & W. DYNAMO BRUSH AND
COMMUTATOR COMPOUND.

The Cheapest and Best on the Market.

THE K. & W. COMPANY. Pittsfield, Mass.

Manufacturers of Dynamos, Brushes, Commu-
tator Compound, Soldering Sticks and Arc Ligbt
Hanger Boards. Samples of Compound FREE.
Agents wanted.

W^
The Incandescent Lamp Replacer and

Cleaner replpces and cleans any c. p lamp
at any height or angle.

Incandescent Electric Light Manipulator Co.,

I 1 6 Bedford St., Boston, Mass.

McRoy Owv Won kb,

Brazil, Ind.

302 Broadway, New York.

1030 Moiiiidiiock Blk., Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CARLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

A GIFT
FOR CHRISTMAS

The Kinsman Portable Lamp (|
FOR wPIANOS, DESKS, ETC., ETC.

Convenient, Handsome, Durable, and doesnot *^>'

scratch or mar the finest cabinet finish.

SEND FOR FULL CATALOCUE TO-DAY.

McLEOD, WARD * CO.ffihSBftSft

THE ONLY HOUSE
IN AMERICA MAKING A SPECIALTY OF ELECTRICAL GLASSWARE.

2/4---- I

!>

'.H

WE CARRY GLOBES
AND SHADES FOR
ALL KINDS AND
TYPES OF LAMPS.

OPEN AND ENCLOSED
OUTER AND INNER

ARC GLOBES.

SEND FOR OUR ILLUSTRATED
CATALOCUE.

THE CENTURY GLASS COMPANY, BELLAIRE, OHIO.



freccmW 7, t<)6t I TER\r r.LF/TRTCTAN

FRANK «. PHILLPIB, P-MIDtNT
C. H. WAGEN«HL,T*CABUr«R,

CUGCNC F. PHll Lll'B.

QCNCRAL Mft-(*c,i ii.

I.KOWLNND PHILLIPS, VlCC-PHC».

o. n. nmiHGTON.jn., sec.

AMERICAN ELECTRICAL WORKS,
,

;
r , PROVIDENCE, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR 4ERIAL AND UNDERGROUND USE.

New Vohk Stoiik, W. J. Watson, 2G Cortland t St.

CniCAOO Stoke. P. K. Donohoe, 82 Lako St.

Montreal ISkancu, Eugono F. I'hllllps' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPS DALE . R. I.

WE SATISFY
The most critical users.

Our lamps are rlghtand
our prices are>lght.1

Try them.

THE COLORADO LAMPIOO.,
DENVER.

CHICAGO FUSE WIRE & MFG. CO.

Six Yetrt with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Glutei. Patent Soliciting.

When in search of a
position advertise in

the =
Western Electrician.

Fob© Wire, FnieLinkfi,
Telephone Fuse**,
Fuse IMocks.

Exhibit, Sec. "S," Electricity Bldg., Buffalo.

CHICAGO FUSE WIRE & MFC. CO..
3SB DEARBORN STREET CHICAGO.
B63 BROADWAY, NEW YORK.

WE BUY OLD BELTS
OR SCRAPS, ANY SIZE OR

CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFO. CORP.
27 W. MONROE ST.. CHICAGO.

Stt\l> FOR OIK BTEW 4 1114 V4.4» KIIKONTAT KIXI,KTIX,
JUST OUT,

With complete line of Motor Starting and Speed Regulating Rheostats.
Highest Quality. Lowest Prices.

GENERAL INCANDESCENT ARC LICHT CO.
Factory and General Offices : 572-678 FIRST AVENUE. NEW YORK.

TRADE Qj. .
M ARK.

LVIGUY AIMCMORS
OUY TO STAY GUYED

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.

M. MATTHEWS & E3RO.,
SOLE DISTRIBUTORS,

603 OARLETO
\fsf

BLDO. ST. LOUIS.

KELLOGG SWITCHBOARD and SUPPLYCO,,
231 SO. CREEN ST., CHICACO.

WE ARE PREPARED TO FURNISH BEST QUALITY

WIRE^ir*4e> Miiy;iK«i
A »tlnu trxo i «.t 4» r*

Jumper
HTA1VDABD PRODUCTS IX STOCK.

Also
S\vitclil3oard

IMPROVED

WARREN
ALTERNATOR
SANDUSKY

- OHIO

NATIONAL CODE STANDARD

'0. K." Weatherproof Wire.

Slow-Burning Weatherproof

W and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET, R. I.

AUTOMATIC

CLOCK

SWITCHES.
\Y. mak« itaei

turn od •

1'rs , - -

15 Amp. 25 Light.. Standard. 220

V.. D. P.. $1 50: T. P . $5.50

25 Amp.. 60 Lights. Standard. 220

V.. D. P., $6 00: T.P..56.6U

60 Amp.. 1 00 Lights. Standard. 220
V., 0. P.. S6 00: T P . S8 00.

75 Amp.. 160 lichts. Standard. 220

V .0. P . iS00:T. P.. SI" en.

Perlcctl) Reliab'c

Sent on 10 0a>s' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC, ILL.
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POSITIONS WANTED.
The price of advertisements under this

heading (fifty words or less) is $1.00 an

insertion; additional words two cents

each. Cash with order.

POSITION WANTED.
By mechanical and electrical engineer as

manager or superintendent of electric liuiii or

railway company or the two combined m small

city. Thoroughly experienced in all branches

of "electric railway and lighting. At present

successful manager of electric light and power
company. Can demonstrate ability to increase

dividends. Run-down properties put on pay-

ins basis, my specialty. First-class refer-

ences. Address " DIVIDENDS," care Western
Electrician, 510 Marquette Bldg., Chicago.

WANTED.
The price of advertisements under this

heading (fifty words or less) is $1.50 an

insertion; additional words three cents

each. Remittance should accompany or-

der. ^
WANTED.

Salesmen wanted.—One salesman who thor-

oughly understands conduit situation and sell

lngof same throughout "Western territory.

One salesman thoroughly familiar with gene-

rator and motor work. Experienced and Intel-

ligent men will be paid liberal salaries. Address

"X. Y. Z." care "Western Electrician, 510 Mar-

quette Bldg.. Chicago.

WANTED.
Experienced Telephone Switchboard Men.

Address CHAS. W. WASOSf, Purcbasiing_Agent,

The Reserve Construction Co.

Building, Cleveland, Ohio.
606 Electric

WANTED.
"Wanted an experienced draughtsman, familiar

with switchboard work. Apply, stating salary

required, to SWITCHBOARD," care Western
Electrician, 510 Marquette Bldg , Chicago.

SALESMAN.
If you have a personal standing with your

trade you can secure an agency for the best line

of DYNAMOS AND MOTORS made. Address,

"BOS 1," care Western Electrician, 510 Mar-
quette Bldg., Chicago.

WANTED.
Traveling salesman, to travel fora well known

electrical company. One who has had experi-

ence and is familiar with electrical machiuery.
as well as supplies. State age, experience, ref-

erence and salary expected. Address, "BOX 2'

rare Western Electrician, 510 Marquette Bldg..

Chicago.

ELECTRICAL APPARATUSWANTED.
1,000 Kw., 60 eye, 2 phase, 2,200 volt, direct

connected alternators, in 2 units.
600 Kw., 60 eye, 2 phase, 2,200 volt, belted

alternators, in 2 or 3 units.
500 Kw., 125 volt, D- CM. P. generators,

belted, in 2 or 4 units.
1,500 Kw., 500 volt, D. C M. P. generators,

belted, in 5 to 7 units.
1,000 Kw., 500 volt, D. C, M. P. generators,

direct connected, in 4 or 5 units.

2 G. E. Form "B", 600 Amp. railway feeder

panels, no instruments.

If you have any of the above to dispose of,

kindly give fullest description as to condition
and lowest cash price.

JOHN B. WATSON, SSi,
603 Orexel Building. PHILADELPHIA.

FOR SALE.
65 h.p. Buckeye Engine.cylinder 10 In.x 14in.

Two 60 in. fly-wheels. First-class condition.

W.S.McKinney & Co. 1643 Marquette Bldg.Chicago.

BRIDGES FOR SALE.
Eleven Iron bridge spans for sale. For partic-

ulars address CHIEF ENGINEER, C. & A. Ry.,
918 Monadnock Bldg., Chicago, 111.

200 NEW 10 VOIT BATTERY MOTORS.

95.OO EACH.
Walsh's Sons 4 Co.. 259 Washington St., Newark, N. J.

FOR SALE.
One new 60 K. W. Westinghouse alternator,

latest type, 7.300 alternations, speed, 750 R F.

M., with exciter. (Never been unboxed since
shipped from the factory.)
One new 60 K. W. Westinghouse alternator,

latest type, 16,000 alternations, with exciter.

Two 60 K. W. Westinghouse, reconstructed
alternators, with new toothed armatures, self-

oiling bearings.
Two 60 K. W. General Electric reconstructed

alternators, toothed armatures, self-oiling bear-
ings.
Two 600 Lt. T. H. alternators, with extra ar-

matures.
To save cost of moving above machines, will

sell at a great bargain if ordered before January
1st.

GENERAL ELECTRIC IMPROVEMENT CO.,

No. 100 Lake Street, Chicago.

N- B —Extra armatures carried lii stock for all makes
and sizes of machines of standard make

U. S. ENGINEER OFFICE, 735 N. CapitolSl .

Washington, J). C, November 27. 1901. Sealed
proposals will be received here until noon,
December '27, 1001, and then publically opened,
for furnishing Elevator Enclosures, Automatic
Elevator Door Openers and Meaker or Rolling
Shutter Boors for new building for Government
Printing Office. Information furnished on ap-
plication. JOHN STEPHEN SEWELL. Capt.
Engrs.

ESTABLISHED 1875.

COMBINATION OF

Stow Flexible Shaft
AND

MULTI-SPEED MOTOR.
Practically dust and water proof. For Portabt*

Drilling, Tapping. Reaming, Emery Grinding, etc.
Write for Catalogue and Prices.

STOW MFG. CO., Binghamion, N. Y.
Gen'l European Agents, Selig, Sonnenthal & C*.,

B5 Queen Victoria Street, London, England.

ORKS .QUICK" AND EASY. KEEPS ITS LUSTE R . HOLDS OLO TRADE AN D MAKES NEW. DOES
DETERIORATE. ESTABLISHED IB YEAfl 5. SOLD BT AGENTS AND DEALERS ALL OVER TNL V

U.S. METAL POLISH aT^^Sr
POLISHES ALL METALS. Bxkchcs NcwYobk. CHic*r,a.S*M.FHA«ciBco. Z95. E. Washington St. iMDIflNAPOLiSjHD.

1000 H. P. 34x60
1000 H. P. 26x48
750 H. I'. 26x48
050 H. I>. 2SX60
500 H. P. 26x48
400 H. P. 24x42
325 H. P. 20x4S
325 If. P. 20x48
325 H. H 20x48
325 If. P. 22x42
250 H. P. 18x42
225 H. P. 13&22

Con
175 H. P 16x42
200 H. P 1SX36
140 H. P. 14x42
125 H P 14x36

REBUI
CORLISS.

Geo. H. Corliss.
Double Fishkill Corliss.
St. Louis heavy duty.
Lane & Bodley Corliss.
Allls Corliss.
St. Louis Corliss.
Harris Corliss.
Fraser & Chalmers.
Wheeloek Corliss.
Hamilton Corliss.
St. Louis Corliss.
x30 Vilter Cross Compound
densing Corliss.

Harris Corliss.
Sioux City Corliss.
Allls Corliss.
Vilter CorliBS.

WE FULLY GUARANTEE

ENGINES.
100 H. P. 12x36 Harris Corliss.
120 H. P. 14x24 Cooper Corliss.
85 H. P. 32x30 Hamilton Corliss.

AUTOMATIC ENGINES.
125 H. P. 14!4xl6 Eice High Speed.
250 H. P. 13x20%xl5 Armlngton <Si Slmms Cross

Compound.
150 H. P. 10H&18X18 Williams Tandem Com-

pound.
150 H. P. 15x14 Ideal.
40 H. P. Sx9 Armington & Simms.

BOILERS.
1 500 H. P. Heine Safety, 150 pounds steam.
2 250 H. P. Baicock & Wilcox. 125 pounds

steam.
1 125 H. P. 72x18 Tubular, 90 pounds.

10 80 H. P. 60x16 Tubular, 00 pounds.
EVERYTHING WE SELL.

204
W. W. WHITEHEAD COMPANY,

Dearborn Street, CHICACO.

NOTICI I

We offer for immediate delivery:

w.

w.

volts, compound cup-oiling at
ternators, at $7 per K. w.

3 100 K. W. Westinghouse 123-eycle.

1 100 K

1 120 K.

Westinghouse 125-cycle, 1100
volts, compound self-olllng, 58
per K. W.
Slntlery, self-olllng, $S per
K. W.

110-VOLT GENERATORS.
2 100 K. W. 6-pole Triumphs.
2 65 K. W. Jenneys.
2 60 K. W. 10-pole Thomson-Ryan.
1 50 K. W. Western Electric.

COMPOUND AUTOMATIC ENGINE.
1 300 H. P. 14x23x16 New York Safety Tan-

dem.
1 250 H. P. Willans vertical type, 2 P.

CORLISS ENGINES.
1 500 H. P. 26x48 E. P. Allls Corliss.
1 250 H. P. 18x42 Allis Corliss.
1 100 H. P. 12x36 Harris- Corliss.

BOILERS. PUMPS. MOTORS, ETC.
Write for price list No. 37.

ILLINOIS MAINTENANCE COMPANY,
I 1625 Marquette Bldg.,

E. H. CHENEY, Manager.
CHICACO.

The Standard Open Circuit Batteries
of the World.

SEND POR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
Ill to 117 East 131st St.. N. Y.

f im
M'CORMICK TURBINE.

On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, rlgbt and left hand, are built from patterns per-

fected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contem.

plating the improvement of powers, will And it to their interest to confei

with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATB REQIJIRBT1ENT3
AND SEND FOR CATALOOUB.

S. MORGAN SMITH C0. 9
York, Pa.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

bay or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St., Chicago.

regory:
ELECTRIC co.

5*-6a5.CLimON 3T. CHICAGO

F*OF3 8ALE.
-r!c alternator.

"

Two IS
One Mngbou**
One -•'

Two 60-k. w. ••

X
One 7',-:c. w.

-

Sen'! for ' Monthly F'.arzaln Sfl
- :,. All

•pptn'.iu folly guarar

Ten Years'

Success
Since 1891 the International Correspondence
ichools have become the largest educational "

..istitution in the world. 2,500 persons, large and
costly buildings, and a paid-up capital of 82,250,000

are now required for instructing' the 350,000 students
already enrolled, and In demonstrating: to other am-
bitious men and women the value of technical education
by mail.
The marvelous growth of the Schools and the success

of their students has been chiefly due to the

I. C. S. Textbooks
furnished to the students for study and reference. With
their aid and our instruction those of little education can
learn the principles ol science as applied to the trades
and engineering professions, and largely Increase their
earning1 capacity. If you have failed to learn through
home Study Ol ordinary books, at night school, or
with no-called "correspondence schools" offering
cheap imitations of our Courses,

WE CAN TEACH YOU BY MAIL
•rtualMl.fllMiD, gtwlrla.l,ClTH. orMlnJui KBglnMrlnn
Mm, j, KoBfldrj PnctlM) Hirh»r>l(-«l llrawlnici I Mill-

Irrlurr: l'lM«nM»ir< - I.. .1 *1
. t „l Horkl TtUphOftJI T«lt>

*raph;i IhntiUlr/i Ornamrnlal Mnllfm l»i-lt*rlni[i llook<

hrrplftKi Ht*n'>Km[ih; : T*arhl«ijfi Knflhll HrmntUf»\

International

Correspondence Schools
Box 1002, ScranloD, Pa.

WRITE TO OHIO ELECTRIC WORKS

- CHRISTMAS GOODS

£t!cTRlC
WONDERS
^AT LITTLE

Electric Tablo Lamp(as shown In Illus-

tration) with Battery complete $3.00
Buttery Hanging Lamp 10.00

Telephone, with Buttery complete,,.... 6,96

Electric Door Bells, all connections 1.00

Electric Carriage Lump H.95

Fan Motor, with Battery 6,05

Electric Hand Lantorns 2.00

1 |h.oo Electric Medical Butteries 3.05

§ im.OO Belt, with HuspciiKory 2.50

I Telegruph OfitfltB, complete 2,26

g Buttery Motdra from $1.00 to 12.00

ffl.00 Bicycle Electric Lights 2.76

Electric Hulhvuy 2.05

Pocket riafibLlghta... 1.60

jlitloLlKhta..70c.to 3.00

Bcnrl Tor l-Tfn Book. pfRerltwH nnd llniHtriiWH many
i.i' i in- most tueful electric devices, m wonderfully
, i, Kill j.iI-.h. All pru.'ii.-nl. 'I'h.i low.HtprlCOlnthfl
world on everytluiig electrical. Agents can make
liandsomo commissions and many Bales, Writofor
complete Information*
OHIO IXIXJTItK WOltKH, €1< v< lun.l, Ohio.
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EDISON PR j
I MARY BATTERI ES.

SLOT M«CMINC«,

•uioMonmi

nuiLBOAO SIGNALS,

CDO'IING acLL*.

MAUL MOTORS,

CTC.

CONSTANT cunni

NO LOCAL ACTION

will not rncciCi

.,...",.

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY,

SILVER-PLATED

MIRROR REFLECTORS.
A flat Rtflector, for use wilh

"X&fk any system of incandescent tlec-

tric light, where it is desired to

•pread the light considerably.

Its silver-plated mirror plate

lining makes it most effective and

pleasing, and always as good as

new.

Convex, reflecting slightly be-

~1&H low the horizontal in all direc-

tions. Used in stores, etc., for

general illumination.

GET Ol'R PRICKS.

American Reflector & Lighting Co.,
27 1-273 FRANKLIN STREET, CHICAGO.

A SINGLE

27-INCH VICTOR TURBINE
on horizontal shaft like cut herewith, is now being installed by the
NORTH CAROLINA ELECTRICAL POWER CO., Marshall, N. C.
The water is discharged through one end through the draft tube, and in

this case the usual end thrust connected with single wheels is entirely

provided for. The high speed, close regulation, great capacity, high
efficiency, perfect cylinder ga-e and steady motion arc

SALIENT

FEATURES

OF THE

VICTOR

TURBINE.

We make a specialty al-o of

STEAM AND POWER PUMPING MACHINERY FOR ALL PURPOSES.
AIR COMPRESSORS FOR THE AIR LIFT SYSTEM ANB GENERAL USE.

JET AND SURFACE CONDENSERS. AIR PUMPS. VACUUM PUMPS,
STILWELLS FEED WATER HEATERS.
OIL MILL MACHINERY AND FILTER PRESSES.

If interested address

The Stilwell-Bierce & Smith-Yaile Co.,
257 Lehman St., DAYTON, OHIO, U. S. A.

NEW YORK. 141 Broadway. PHILADELPHIA. 612 Arch SI.

BOSTON. 73 Oliver SI. CHICAGO. 311 Dearborn SI.

NEW ORLEANS. 304 Hennen Bldg. LONDON. E. C. 97 Queen Victoria SI.

BALTIMORE. 315 Equitable Bldg.

LAUFKETTER & BENDIT M. E. CO.. Sales Agents. 810 Olive SI.. ST. LOUIS, HO.
E. F. AUSTIN, Sales Agent. Smilh Block, PITTSBURG, PA.

PLACE YOUR
"Want" and "For Sale"
advertisements in the

WESTERN ELECTRICIAN.
Immediate Returns.

WAGNER STo'tor!
For Alternating Current
SEND FOR BULLETIN
SALES ORGANIZATION

BULLOCK ELEC. MFG. CO., Cincinnati. 0.

WAGNER ELEC. MFG. CO.. SL Louis. Mo.

* "MANROSS"'
HAIR SPRINGS

FOR ELECTRIC
HOiCATI\C AND RCCORDIHC
f.Alf.ES STEAM GAUGES. C1C.

Largest Manufacturers of

Hair Springs in the United States.

NOD-MaLTIl' '

pbor Bronze and other non-magnetic
metate. llalr springs of any de-
scription manufactured to order.

F. N. MANROSS, Forestville, Conn.

FIVE
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

Electrician Publishing Co.,
Suite 510 Marquette Buildiny.

CHICAGO, ILL

ONE
DOLLAR
EACH.

Crlmshaw.
ALL OUR WIRES paw Inspection and carry lb. above TRADE-MARKS on our tags

Raven White Core. Raven Black Core.
.also manufacture Crlmshaw and Competition Tapes *'< Splicing Compound*.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

ij-17 Cortl.ndt St., New York. ' t toa Desplalnes St.
BOSTON:
7 Otis St.

SAN FRANCISCO.
J3 Second St.
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Switchboards -Telephones
MULTIPLE.
TRANSFER.
TOLL LINE.

COMMON BATTERY.
BATTERY CALLINC.
GENERATOR CALL.

DISTRIBUTING BOARDS
MAIN AND INTERMEDIATE.

PROTECTORS -ARRESTERS
( EXCHANGE APPARATUS,

FOR TELEPHONES,
( CABLES.

CABLE TERMINALS FOR ALL USES.

POLE HOUSES.

We manufacture the only complete line

of Telephone Apparatus.

WRITE FOR ESTIMATES.

STERLING ELECTRIC CO.,
FACTORY AND MAIN OFFICE:

LAFAYETTE. IND.

CHICAGO OFFICE:

1259 IY10NADN0CK BLOCK.

IDEAL SELECTIVE

LOCK-OUT PARTY LINE

SYSTEM
FOR EXCHANGE SERVICE

AND THE

Ideal Automatic

Exchange System

FOR

FARMERS' lines and
SMALL TOWNS.

AN INDEPENDENT SERVICE

M Party Line Rates.

WRITE US AND WE WILL TELL

YOU ALL ABOUT IT.

Representatives Wanted, men
understanding the Telephone
business Only

Wt have rcci-nlly purchased the patentM of the DUAHK
TEIiEFHOII <<>., rovirlne tin- IIIIAHK HKI.F.CTOK
and battkicv GTJT-.017T and have made Improvements
on tin- system* *»n R/hleh patent* an: now pi-ridlng.

WRITE US NOW FOR CIRCULARS

THE U. S. ELECTRIC MANFG, CO,,

2000 Etna 8t., BUTLER, PA.

SIMPLEX TOLL COLLECTOR.
OPERATOR CAN RETURN COIN.

SAFE. SIIVIPLE. DURABLE.

V

Kow about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SIGNALING 'PHONE?

DROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone &Electric Co.,
76 Fifth Avenue, CHICACO.

YOU DON'T REALIZE

HOW MUCH YOU
CAN INCREASE YOUR
DIVIDENDS WITH OUR
PAY STATIONS

NOTHINGMON BUT

You must not buy without
first writing us.

TheAMERICANTOLLTELEPHONECO.,

50 Sheriff Stroet. • CLEVELAND, 0.

WE ARE LEADERS.
-fw^rs"—1W"""



December 7, 1901 WESTERN ELECTRICIAN

IT'S EASY
upon examination to find count-

less superior points In KELLOCC
APPARATUS.

IT'S ALWAYS®
All their Telephones are equipped
with Transmitters and Receivers
that have no equal.

Portable Desk Set

We say without hesitation and stand ready to prove the state-
ment that the KELLOCC TRAN SMITTER IS BETTER THAN THE
"Bell Solid Back." Their Receivers are equally as high grade.
The shell alone costs us two-thirds the selling price of complete
receivers of some of our competitors.

KELLOGG SWITCHBOARD & SUPPLY GO.
u rite for Bulletin No. 5. 229 So. Green St.. CHICACO, ILL.

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITF POP CATtLOCUE

IHOtHHOXNT SWITCHBOARDS and

TELEPHONES
That free you from all troubles.

."OlMS^LhT

MJFMiF

CENTRAL ENERGY SYSTEMS.

Send for Catalogues.

Correspondence Solicited.

YOU NEED GOOD APPARATUS

WE MAKE IT.

We can help you to start right and earn dividends.

200 Capacity Eureka Switchboard.

EUREKA ELECTRIC CO,
CHICACO, U. S. A.

Telephone Troubles
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES Is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,

36-58 W. Jackson Boulovard. CHICAGO. I). S. A.
ergy Telephone.No. 31 Cenlr.,1 1

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO
w-
*-

& CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., TCI IICP Pfl

CHICACO, U. S. A. I CLl IfirUi UU.

THE MOON TERMINAL
with Metal Outer Casing, showing that

it is possible to place The Moon Terminal
Head at any desired place on the pole, to

advantage, owing to the fact that the door
for outer Casing slides.

NEVER KNOWN TO FAIL OR LOSE A WIRE.

Fuse cost is the only cost of maintenance,
as the supports are everlasting, and any-

one can re-fuse the supports.

WRITE FOR CIRCULAR.

THE MOON MFG, CO.,
43-49 S. CANAL ST., CHICAGO.

Ul TTO DATI
And Install In jour town or city an

AUTOMATIC
TELEPHONE

SWITCHBOARD.
The Only MODERN Telephone.

PROMPT PERFECT PRIVATE.
Requires No Operators.

Unlimited Capacity.

THE STROWGER AUTOMATIC

TELEPHONE EXCHANGE,
Roolcory, - - Chicago*
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KOKOMO TELEPHONES
AA/ill Satisfy YOU.

NOTHING IN FRONT OF THEM.

Write us for particulars.

KOKOMO TELEPHONE & ELECTRIC MFG. CO.,

KOKOMO, IND.No.
20.

2 BATTERY CALL TELEPHONES $4.50
GOOD FOR 600 FEET.

METALLIC LINE FOR INTERIOR USE.

2 MAGNETO CALL TELEPHONES $7.50
GOOD FOR 3 MILES.

SINGLE IRON WIRE FOR PRIVATE LINES.
BAITERIES ARE INCLUDED.

FARR & FARR,
110 W. JACKSON BLVD., CHICAGO.

Our Direct Reading Ohmmeter
is so simple and yet so good. Why chase for miles
over your lineat a guess, when you can in one
moment locate your trouble. It is inexpensive,
and you should know more about it. So let us
haveyouraddress. ForsalebyallSupply Houses.

ILLINOIS ELECTRIC SPECIALTY CO..

Chicago Office:
1203 Marquette Bldg.

Office and Factory:
Sandwich, Illinois.

HIGH-GRADE

SERIES 'PHONE.
One of uhe strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut.4 bar, fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Belt" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induct'on
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET, CHICAGO.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every
house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N, W., WASHINGTON, D. C.

RINGER MAGNETS
TO ANY SIZE AND RESISTANCE.

Either INSULATED or BARE Wire.
Prices for any quantity on application.

VARLEY DUPLEX MAGNET CO.,

83 JLake Sr., Chicago. Fhillipsdalp, B.I.

Success
Comes only to those telephone exchanges which usethe
BEST material. If you use our goods success is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
filled with care. Large stocks always on hand.
Telephones, every style and grade. Long and short

backboards. Elegant finish and design. Prices that
will suit. Hard rubber receivers. Oak or walnut wood-
work. New ideas in magneto bells. Each instrument
guaranteed.

All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.
Electricians' tools. Lightning arresters, carbon and

fuse. Extension bells—standard aud bridging. Circuit-
closers. Transmitters of various styles. Repeating
coils, induction coilsrconstruction material of all kinds.

No. 1- Desk Telephone,

WHITE FOB CATALOGUE.

CentralTelephone & Electric Co.,

909 MARKET STREET. ST. LOUIS. MO.

NOTICE.

TO THOSE INTERESTED IN ELECTRIC
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print

and will prove an inseparable companion. It is ;ust the book

thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.0C.

Postage free.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Bldg;.. Chicago.
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We arc making a lot of small Hoards, up

to 600 numbers for all systems and combina-

tions. Magneto or Central Energy Types.

TRANSFER OR MULTIPLE SYSTEM.

WE MAKE LARGE BOARDS TOO.

TELEPHONES

THE BEST MAGNETO BELL TELEPHONE
EVER MADE.

GUARANTEED

FOR 5 YEARS.

flustun,Mas:*

If you want a Board, large or small, we
can make it right, and at a right price

—

and promptly.

WRITE US.

SWITCHBOARDS

GET OUR PRICES.

Secured quickly through Western

Electrician "Help Wanted" ads.

ELECTRICAL BOOKS.
All Kinds.

ELECTRICIAN PUBLISHING COMPANY,

Suite SIO Marquette, CHICAGO.

mississippTX valley

ROUTE

^JAST DAY TRAIN

IT TRAIN

Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE

——————————I
S ARE YOU LOOKING FOR TROUBLE?

1 TELEPHONE TROUBLES
• ASD HOW TO FIND TUF.M
• -IS-
5 BOTH MAGNETO AND COMMON BATTERY

3 SYSTEMS.

• 8th Edition Just Out. Price, 25c.

Electrician Publishing Co.,

SIO 1lrr.|ii.-ili- Building.

CHICAGO.

SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Co

JB&WAR&S a^C

Lock Gravity

Drop

Annunciator.

.r
"T^

Extra heavy, well finished

caieol ornamental design.

The dr.ps being fastened to

I (he back-board, the case may

1
be removed without disconnect-

ing wires.

ffWyowii; H-y
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AUTOMATIC ENGINES

VERTICAL
AND

HORIZONTAL

AUTOMATIC
AND

THROTTLINC

HIGH-GRADE

ENCINES
BELTED OR DIRECT CONNECTED.

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING AND POWER SERVICE

FROM 2 HORSEPOWER TO 50 HORSEPOWER.

W. BAYLEY * SONS CO
MIU\A/AUKI WIS <u. s.

EXCELLENCE

TheC.H.&D.Ry.
BETWEEN

Cincinnati, Chicago,
DAYTON, INDIANAPOLIS,

TOLEDO AND DETROIT.

Standard and Compartment Sleepers.
Parlor and Cafe Dining Cars.

D. C. EDWARDS,
Passenger Traffic Manager. Cincinnati, 0.

JEFFREYK DREDGES
FOR CArALOGUE,

ADDRESS
THE JEFFREY MFG. CO.

COLUMBUS, OHIO, i

IES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

GASOLINE ENCINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

fSheet Steel Indian CanoesN
| Wca-gjntablaandindwtmctibla 14 feet leap, SS inch beam. I

Twentv-Two Dollars, Net/ g^SMMli
^W.II.MO-Lrsg. 3jJD'p.'"t..'AI.EM.OIIIO^

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

fHE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific <& North-Westerr, Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

% No change of cars; all meals
in Dining Cars. Buffet Library Cars
with barber. The best of everything.

The Pacific Bspress leaves 10.30 p. m.
t Sleepers daily to Califor-

nia, and Oregon and personally conducted
excursions every Wednesday from New

i. Send 4 cents postage for

'ornia Illustrated" to Chicago &
way,

The

Pioneer

Limited.

Famous

Train

of the

World.

Chicago— St. Paul—Minneapolis
VIA

The St. Paul Road.
(Chicago, Milwaukee & St. Paul Ry.)

Equipment and Service

Unequaled.

Time tables, maps and information
furnished on application to

F. A. MILLER, General Passenger Agent,

Chicago, III.

ABOUT THE PENNSYLVANIA LINES.
The verdict given by the guttural public,

that the Pennsylvania System offers the
most comfortable and quickest service from
Chicago to Pittsburg;, Philadelphia, Iiahl
more, Washington and New York, Is uudls
poted by thousands of patrons who buve

these Ilnea. The dining car service 1*
unsurpassed. The scenery through which
the road runs Is the most beautiful of
which the East can boast—the finnon*

Shoe Curve alone, being one of the
rarest sights to a visitor from the Western
hi ate*. The traveler Is guarded on nil
sides by experienced employes and no pains

nred to make the Journey one of case
fety.

If ; '.11 contemplate a lourney to the Bast,
full information may be obtained by ad-
dresslng 11 it. during.

Assistant Genr-rnl Possfnger Afrrnt,
248 Hoith Clark street, Chicago.

Graphite brushes
That have been fully tested and proved superior to any in the market.
We shall be pleased to send sample.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency, Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations, "Write for pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

When Traveling Northwest
See th at your ticket reads via

\AfISOOIMSIN

RAILWAY
For St. Paul, Minneapolis, Ashland and
Duluth.Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE. - WIS.

THE
PENNSYLVANIA

LIMITED.
In writing from New York, an official of

one of the prominent English railways, who
rode on the Pennsylvania Limited, says:
"I had a most pleasant journey from Chi-
cago to New York. Your train far sur-
passes anything we aspire to In England."
Special information regarding the superior

transportation facilities offered by the Penn-
sylvania Short Lines can be obtained by
addressing

MR. H. R. DERINQ,
Assistant General Passenger Agent,

248 Soutb Clark street, Chicago.

ALL EMPLOYES
In the operating department of the "Alton Road " are
required to pass mental and physical examinations
calculated to Becure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the safest railways In the world Is

"THE ONLY WAY"

reg.trade marks the Phosphor Bronze Smelting Co. Limited*

2200 washington ave..philadelphia.

\ "ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,RODS,SHEETS,etc.

maU^^emti!' — DELTA METAL
V\^ CASTINGS, STAMPINGS and FORGINGS

. ORIGINAL and Sole Makers in the U.S.

Urn
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

THE COMPOUND MUST
TO SUIT IT.Your Boiler Water Must be AnalyzedM

You must deal with a Company who can sell you the concentrated solid extracts to be
reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This Is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

WMi H. BDOAR, E»ro«lderH:. TELEPHONE, HARRISON I358and 1373.

CEDAR POLES
LINDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, OREGON AND SPOKANE. WASH.
WHOLESALE PRODUCERS

S0-r0OT TO 80- FOOT POLES OUR -SPECIALTY.

25 FOOT 5, 5#, 6 and 7 inch POLES.
30 FOOT 5, 6, and 6^ inch POLES.
GET OUR PRICES ON THESE OR ANY OTHER STANDARD SIZE FOR QUICK DELIVERY.

MALTBY LUMBER CO., BAY CITY, MICHIGAN.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of Whit* Cedar Products.

CEDAR POLES,TIES, POSTS, ETC.
A complete stock of these commodities con-
venient for immediate shipment. It will pay
you to favor us with your inquiries

SUCCESSORS TO
THE PORTER-MORSE CO. THE MORSE CEDAR CO.

PRINCIPAL OFFICES,

SAGINAW, MICU.

*1P\1&aW)\^ (Sns&HjoMa/ c|tw\ywwW &MTM Of.

POLES, TIES, POSTS.
THE PORTER CEDAR CO.,

SA6INAW, MICH.

PRODUCERS. We want your inquiries always.

WE PONT KEEP
UL/p SplI pl?ers °f *** sizes.

^__^— They are all the best

there is. You can read about them

in the ORES ESIV BOOK of Hardware Specialties.

UTICA DROP FORCE & TOOL CO.,
SMITH & HESESrWAV CO.,

ASK YOUR DEALER FOR TH€SE GOODS. SJttfi Broadnav. Mew York < in.

«EBe
M.KLEIN & SON

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It 18 of Interest to all linemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

CHICAGO, ILL.

When in search of a
position advertise in

the

Western Electrician.

POLES.
WHITE CEDAR.

IDAHO CEDAR op to 80 ft.!

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone pole., fence posts, bam poles, railway
and highway piling, locust Insulator pine, and
all kinds of hardwoods.

Main Office, Lewlaburg, Tenn., Branch Office, XMI „ . Mr,- DO «-w»i « cniuc
Kellert.n, la., 0»k Mills, M.ntlc.llo. Ark.

Wl H * ANDERSON & SONS,
16 MACOMB ST., DETROIT. MICH.

IRON and STEEL WORK and

BERTHOLD
j
CROSS

& JENNINGS, ARMS.
ST, LOUIS.

Chemical Building.
LONC LEAF

PINE AND FIR.

Michigan White Cedar Poles.
A LARGE ASSORTMENT, ALL SIZES.

We are making very attractive prices on a large stock
of 25 foot 5 and 6 inch top, 30 foot 7 inch top and up.

Orders filled promptly In carload lots. Correspondence
solicited. Write to Escanaba, Mich., office for prices.

5 5

5 5

KELLOGG SWITCHBOARD & SUPPLY CO.,
Congress and Creen Sts., Chicago, III.

TELEPHONE AND RAILWAY CONSTRUCTION.

"Practical and to the Point"

IS ALL THAT NEED BE SAID OF

THETELEPHONE HAND-BOOK
By Herbert Laws Webb.

100 Fagen, 133 Illustrations,

Cloth, Price $1.00.

The book for those interested in telephony.

ELECTRICIAN PUBLISHING CO.,

6IO Marquette Bldg.,

CHICAGO.

MONON
TRAINS FOR

Ufavetta

W.B»d*nSpc

FrL:hS-

Louiavflle

Oaf±anocf3

Ha* Orleans

All Southern

attes.

MONON

: i -;:: .

Dijyton

Gnannrti

Ma*9o
AtUnts

. i c : : - '

Tampa

ANYTIME
Vbu travel bttvvwn

CHICAGO
LOUISVILLE
NDIANAPOLIS

AND
CINCINNATI

CO
NNAT

> VIA

MONON ROUTE
AND CM.&D Rwy.

^-£>
LUXURIOUS PARLOR AND DIN1NO
CARS BY DAY.
PALACE SLEEPING AND COMPART
MENT CAWS BY NICHT.
6 TRAINS DAILY BETWEEN
CHICAGO AND THE OHIO RIVER
WKFfBOU. nWMURRDMnHUW CNA&HWCXWIU.
->•-.-.---• CHICAGO. -»*"-*«

^ftADE PLAIN
IBYTHE STUDY OF

KV WORKS.

Books Fun engineers PRACTICAL BOOKS
MACHINISTS CLCCTRI- £- m „...._*: I ,-.

c.M.FiuMiNke.oN tor practica men.
THE STEAM ENGINE, _ _ r

„, ,
iMDrc«TOR,BDiLERfi,Erc.Seno for illustrated catalog.

THEO. AUDEL & CO. 63 Finn Ave. N. Y.

POLES W. C. STERLING ft SON,
MONFIOI, MICH.

Kl.T.n Tolo Tardl In Ulcbl can
lie I

TIES.
Wholes*!* Producers tor to j«u§

Cedar
TORREY

CEDAR CO..
CLINTONVILLE, WIS.

Lirg. Slock Centtajltly »n Hind.
Poles

RED CEDAR PILING, POLES AND
POSTS, »U leflgtllS. J. P. MEREDITH
CEDAR CO.. Memphis. Tenn.

DON'T THINK
That you can keep posted as to

what is going on in the western

electrical field without reading the

Western Electrician. It is the

electrical newspaper, and if you
are not a subscriber you will find it

to your advantage to become one
at once.

83.00 per year:

81.50 for si:* month*.

ELECTRICIAN PUBLISHING CO.,

Suite 510 Marouetlo Blag CHIC<G0.
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Integrating

Wattmeters
Single and Polyphase Circuits*

Small in Size

Light in Weight

Case Substantial

and Dust Proof

Permanent in Calibration

Record True Energy Ac-

curately Under all Conditions

of Inductive or Non-inductive

Load

Westinghouse Single-phase Integrating Wattmeter.

J26-W-2

Westinghouse Electric
& Mfg. Co., Pittsburg, Pa. Saks Offices: All Large Cities

' IIMMWWI

BREWSTER UNIVERSAL

SIGN RECEPTACLES,
*/<*! ' > 1V^WVM N*H

A SYSTEM OF UNITS
From wfe$gh may be qnlofely formed* wired and installed

anytnajgiri toe finape of

THOBOUGHDY WB^l'HRSPBOOB!
,

. .

KtKOTHiC SIGNSOS BiiKOTjtJOAt
DECOBATIONS OF AST STVtK.

THe CONNBCTINQ UNIC.
> *

Clarapa the Receptacle* to perfectly rigid yet , readily

adjuniable formation of any deatred design.

81m pie 1 Practical! Inexpensive)

IpdUpeosable to Tbeaterj or aerelwnta desiring to keep
Bbreim ot toe time* by

ELECTRICAL ADVERTISING.

For Rale by

ELECTRICAL
SUPPLY
DEALERS and
CENTRAL
8TATION8or
ILLUMINATING
COMPANIES
CENERALLY.

PATENTED o«o «. «»«
AK. I tt'ti

U. UN

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

(K\ifr. tf.o Socially l>«(Artm<'f,i.)

13-16 Beaver 8treet, NEWARK, N. J.

Just Out!

WESTERN ELECTRICIAN'S
MOONLIGHT SCHEDULE
FOR 1902.

10 Cents Per Copy-

Discount on Large Orders.

ELECTRICIAN PUB. CO.,
SIO narquette Building, CHICAQO.

>^>>**>*^»>»»»>*»>»»»***»*»*^»***>»'**»**»*'*»**'**'*»**'*
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FORT Wayne Electric works,
(INCORPORATED)

"Wood " Open, Semi-
Enclosed and Enclosed

Motors

FOR DIRECT CURRENT CIRCUITS.
5 H. P ENCLOSED MOTOR.

IN CAPACITIES

FROM

ONE HORSE-POWER

TO

TWENTY HORSE-POWER.

7K MP (.
-

CAN BE

OPERATED EITHER IN A

HORIZONTAL, VERTICAL

OR INVERTED

POSITION.

6 H. P. SEMI-ENCLOSED MOTOR.

Main Office and Factory, - FORT WAYNE, IND.
BOSTON, MASS., 31K EXOHANCK Bmo.
PHILADELPHIA, PA., inl The lloru-i:.

SYRACUSE. N. Y., 717 Dii.I.ayk, BJUHJ.

PITTSBURG. PA.. 902 Fji'Tii AVE

-LIST OF SALES OFFICES:.
CINCINNATI, OHIO. 402 Kcave BlOTO.

NT LOUIS, MO.. MH'l.iN, nt.N TRUST RXDO.

CHICAGO, ILL. 02:) MABQCXTTE HUM.
ST. PAl'L, MINN., 615 Gkiimania Lift: Iii.i,,.

GRAND RAPIDS. MICH.. 222 ll.ir-K**-. BUM .

ATLANTA (.A. 6 Sol m Hl'.'iM. &IU

NEW YORK. N. Y.. 4n Nrw Stkeit.

YOK A HOMA, JA PA N. Haokall asd Bn.if.

»^-?>*^><^**4H><t^p«<H»<«^^*<SM^«»***«^«H>«H**«H^«^

Scheeffer Recording

Wattmeter.
ROUND PAnERN TYPE "E." FOR ALTERNATING CURRENTS.

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO.
PEORIA. ILL.. U. 8. A.

jfffl IB hS\

CROCKER-WHEELER COMPANY,
Manufacturers and Electrical Engineers.

Years of experience together with our reliable

product impels us to call your attention to our

Generators for Furnishing Power and Motors
for Driving Tools in Machine Shops, Etc.

Main Offices and Works. AMPERE. N. J , U. S. A.

WUSMW/ '.
1
1}

'

If
'
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9

srOERDAHL PA7SNT

made right
sold right
saves trouble

A8K YOUR DEALER
FOR IT!

TRY ONE AND BE
CONVINCED.

Sample 3-lo. Bell, .a.
Nkkel Finish 4UG.
Black EnooieleJ 35c,

Sent by mail prepaid
on receipt of price.

Wrlle lor Cirftilar.

SPIES

ELECTRIC COMPANY.
..OLE MAKERS.

87-8S W Van Buren St.

CHICAGO, ILL.

QHAJLLET, ADOLPHE A.
Consulting Electrical Engineer.

Plans and specificatlonsfor Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical "purposes, in sheets,
tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

THE FRANKLIN MODEL DYNAMO
IO Volts, 5 Amperes.
Shunt or Series Winding.

We furnish all Castings. Punchings and Materials In

sets with Blue-prints and Directions.

To the electrical student, amateur or ingenious

per-on these machines are of the greatest interest, as

they furnish practical experience In. construction and
winding.

WRITE FOR DYNAMO CIRCULAR NO. 16.

PARSELL & WEED, 129-131 West 31st St., New York City.

T SURrTlCES

'HARLESM RF5LIVC0.
N. CANAL ST. ^tTAtwopjEiK

C H I C A G • I LL • USA- "SRSaS'

jl

7
STORIEYANT Y|

FORGES
35 Styles and Sijes

Perfect Workmanship
Substantial Designs

Carefully fittedmechanism

Blowers -

Exhausters

Steam fans

Electric Fans

Engines

Electric Motors

Generating Sets

Exhaust Heads

Sleam Traps

Heating

Ventilating, u<

Drying Apparatus

Mechanical Draft

B.F. STURTEYftlMT C°. boston,
r> YORK - PHILADELPHIA • CHICAGO LONDON'

THE GORDON PRIMARY CELL.

The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm

service, railroad signal work,"gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Gordon Battery Co.,
13 and 15 Lalght Street, New York.

1 Black Diamond File Works!
4*

43
43
43
43
43
43
43
43
43
43

Est. 1803. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

©l!R GOODS ABE ON SALE IX EVERY LEADING HARDWARE
STORE IN THE UNITED STATES AND CANADA.

G. & H. HARNETT COMPANY
PHILADELPHIA, PA.

0>
J*

o*

o»

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co.

WORKS AT

TRENTON, N. J.

When a Station Manager is in

Trouble he wants immediate

attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

III! IIMI ITR

8T. LOUIS, MO,
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SIMPLEX WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

wtsTtRN stLLiNG ActNT. simplex Electrical Company,
H. r. hixson, r

„.-«,
1 137 Monadnock Block, CHICAGO. 75-81 Cornhlll, BOSTON, MASS.

TRADEMARK.

ISW) I'arlH Exposition,
Nrtlalfor Rubber Inhalation.

IS»3—World's Fair.
Medal fur BiiIiIht Inhalation.

THE STANDARD FOR
RIKHKH 1\SI I.ATIOX.
Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee ^IT Wires.

Wlllard L. Candee,
H Durant Cheover

THE OKONITE CO., Ltd
Managers. 253 Broadway, New York.

Geo.T. Manson. Gen'l Supt,

W. H. Hodglns, Secy.

N. 1. R
National

India

Robber < o.'x

RUBBER COVERED
WIRCS AND OABUKS.

OFFICE AND FACTORY: BRISTOL. R. I.

PAPERPULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U.S.A.

THE AND

^*^l

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covarad Wires and Cablet,

UNDERGROUND, AERIAL, SUBMARINE ANO INSIDE USE.

TELEPHONE, TBLEuRAPH AND FIRE ALARfl CABLB3.

All Wires are tested at Factory. JOXBSBOBO. IMP.

Save Your Commutators by using

K. & W. DYNAMO BRUSH
COMMUTATOR COMPOUND.

The Cheapest and Best on the Market.

THE K. & W. COMPANY, Piltslield. Mass.

Manufacturer* of Dynamo mmu-
tator Compound, Soldering Sticks and Arc LlRDt
Hanger Hoards, sample, of Compound FKEF..
Agents wanted.

Jueen fc Co.,
101O Chestnut St., Phlla.

480 MONON BLOC. ESWAVM.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-R«»
FocusTubes, Induction Colls.

t/tKi Standard Underground Gable Go.
,71 822 The Rookerv, Westlngtaousc Bldg., 56 Liberty St.. 1226 Ben Bldg..

I /I Chicago. l'i't-,burg. New York city. Philadelphia. p».

I^r* Mills Bldg., San Francisco. Tremont Bide., Boston.

*=ir ElectricCables, Conduits,Wiresand Accessories.
AIM High tirade Babber Covered Wlrer. and Cable-.

JUST WHAT YOU WANT.
Good lumps for satisfactory

llifhtlng servlc**. We make
them; yoti iry them.

The Colorado Lamp Co.,

DENVER.

QiAJLLET, ADOLPHE A,

Conialtlrjf Electrical Engineer.

Plans and specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery-

476 ELLICOTT SQUARE. BDFFALO. N.Y.

BARE AND INSULATED

ELECTRICAL WIRES
OF EVERY DESCRIPTION.

CROWN RAIL BONDS.

AMERICAN STEEL & WIRE CO.
CHICAGO. NEW YORK. DENVER. SAN FRANCISCO.

2,000 IN USE.
Bipolar and Multipolar Motors
from S to 50 h on-* p.-war. py-na-
ooetraoU lisbu ioW. W» *alJ

or rent. Good profit* for a*Trato.

The Hobmt EkiuM.rU-.Ti^.ChMa-.

[PHOENIX GLASS C0.j
MANUFACTURERS OF

GAS AND ELECTRIC

GLOBES, SHADES, Etc.

I SEND FOR a CO" O' OU. NC« «NB
> LaTEST caraLoauc.

Pittsburgh. Heilort CUcigo.

GENUINE 5WEDI5M
CDAL- GRAIN BBttv^J EXCHANGE EQUIPMENT.

e»M
l* i

_.CT TJtlUfSMlTTi

\0J>ACHi:<0. tfoADJUsr/rta.sfO -
'TROUBLE,. MS? COMPLETE ll/f£ LOXO OtSTAKCt

ERICSSON TEL-EP^iOME CO. ZK 6* :
' M-Y 'ZLEP.VOASS

TELEPHONES-ALL KINDS. TEST SETS-DESK SETS. We help new
companies to start right and old exchanges to Improve.

ERICSSON TELEPHONE CO.,296 Broadway. New York.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PANEL BOARDS. SWITCHES, ETC.

UTIOA. Na>»/ vontc.

^[ESTLIH Eleofoioai InpWomen. Co.,

Wayerly Park, ESSEX CO., N. J.

"Weston Round Patters'1

Type V.
Amaartrr.

KrnuN -.European Weston Eleotrlcal lastru-
mon! Co., RUtersi i

a

Lokdok Elliott iir,is.. v... ioi St. Martin's

We desire to oall attention to a lit

cheap Imi excellent Switchboard Instru-

ments fur DirectCurrent Circuits, wbloh
we designati

"Round Pattern," Style F.

These Instruments :.n' r-artioularly

sultan and Feeder

circuits in Railway and Power Plants.

Voltmeters in ranges from R to 750 volts.

Ammeters in ranges from 1 to J, -"Oil amp.
All Weston Instruments are unsurp

in excellence of workmanship, in accu-

racy and economy of operation.

Mention the Western ElictwcUS when writ*
lng for catalogue.

BLOTS OUT FIRE
IN SWITCHBOARDS, ELECTRIC LICHT
STATIONS, STREET RAILWAY EQUIP-
MENTS, SUBWAY MANHOLES AND ALL
ELECTRICAL APPARATUS.

Monarch Fire Appliance Compiny, " X£ l

Wrf£'ZV'

7
ALL STYLES OF

CENTURY

a 3 "

GLOBES-SHADES
FOR ALL TYPES OF LAMPS.

WE ARE THE ONLY HOUSE IN

AMERICA MAKINC A SPECIALTY
OF ELECTRICAL CLASSWARE.

WE CAN MAKE ANY STYLE
YOU DESIRE.

WRITE FOR CATALOCUE.

The Century Glass Compiny, Bellaire, Ohio,
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Send Your

Orders
AND

Correspondence
TO

Nearest Office

OR

Agency.

C.JS. Knowles, 7 Arch St.,
—

t 1 ' ~SST Boston,"ftfoss.-

Post-QIover Electric Co.,

.Cincinnati, Ohio.

Robbins Electric Co.,

Pittsburg-, Pa.

Qarrett, Clilier Co.,

Wilmington, Del.

Utica E. L. & P. Co.,

Utica, N. Y.

Electrical Engineering Co. .

Minneapolis, Minn.

Henry L. Walker, .

Detroit, flich.

Hodge-Walsh E. E. Co.,
~~~~

Kansas City, Ho;

C. E. Sharp, 313 Security B'dg.,

St. Louis, Ho.
_ '-' /

Howard JoslyH, Pioneer Bldg.,

Seattle, Wash.

Waco Elec. and Plumbing Co.,

Waco, Tex.

F. R. Eager,

Syracuse, N. Y.

R. L. HcOuat,

Indianapolis, Ind.

National Elec. Supply Co.

Washington, D. C.

Smith-Courtney Co.,

Richmond, Va.

Erner-Hopkins Co.,

Columbus, Ohio.

Machinery & Elec. Co.,

Los Angeles, Cal.

The F. Bissell Co.,

Toledo, Ohio.

D. A. Tompkins Co.,

Charlotte, N. C.

Montana Elec. Co.,

Butte, Mont.

Koelyn &. Smith,

Milwaukee, Wis.

Inter-Mountain Elec. Co.

Salt Lake City, Utah.

John M. Klein Elec. Works,
San Francisco, Cal.

McCarthy Bros. & Ford,

Buffalo, N. Y.

THE

JANDUS FLEGTB1C CO

Enclosed
Arc Lamps

For Every Service, Direct and Alternating Current

Thousands of Jaridus Lamps doing satisfactory work
after years of, service under all conditions. Why ?

Because they are mechanically and electrically correct,

substantially and honestly made.

- -

Send for catalogues of this

season's improved types,

cable contact, continuous

inner globe, detachable

case, etc.

;

LmJ

i.

Fine in design and work?

manship ; every conven=

ience for trimmer.'

.»

New Type
with glc
outdoor

<

Miniatu
be or si

>r indoor

re Lamp,
lade for
service.. 11

THE BEST EVER OFFERED. WE GUARANTEE IT.

The JANDUS ELECTRIC COMPANY
CLEVELAND, OHIO.

I 15 Broadway
New York

Real Estate Trust Bldg. Mon&dnock Bldg.
Philadelphia Chicago
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An INCANDESCENT LAMP represents a large investment of capital, ingenuity and skilled workmanship, it is sold at a price 10 low as to necessitate eternal

vigilance In cutting costs to a mlnimim. A successful lamp manufacturer can not afford to experiment with poor materials. This explains me popularity ofbaker & 00. >s PLATIIMLJIN/I408 N. J. R. R. Ave., NEWARK, N. J. 1 20 LIBERTY ST., NEW YORK. »»* •> ^ ^^ W

Wo buy nnd
Refine
Platinum
Scrap also.

Faries Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOGUE NO. 9 just
issued will be mailed up-
on application.

AltE K \ 11 I 1,1 Alt TO
Ai.i, 1 1.1 < run a 1

rKIIPLE.

FARIES MFC. CO., Decatur, Illinois.

REFLECTORS

^>

Gre Bn
also Wei !•

and make soft light
. out any glare. '.'.

\ ' n or Aluminum
\ and .

neb, aocJ Mica
Tor.. .,r IJU-! i

'

KNEE LAND REFLECTOR CO .

104 McrrlmacSl., Boston, Htiv
-•]. - at Bl
V

Grlmshaw. Raven White Core. Raven Black Core.

ALL OUR WIRES PaBa inspection and carry the above TRADE-MARKS on oar tags. We also manufacture Grimshaw and Competition Tapes a°d Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

13-17 Cortlandt St., New York.
RPANCHPS..1 CHICAO.O:BKANCnbS. -

t lg2 nesplalnes St.
BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

WHEN YOU REQUIRE A BATTERY
BUY A GOOD ONE.

SAM 3 ON
CAN'T BE BEAT,

IT IS THE STRONGEST SALAM-
MONIAC BATTERY MADE, AND
THE ONLY SUCCESSFUL CELL
FOR ELECTRIC GAS LIGHTING.

ORDER NOW—

A

SAMSON BA TTER Y.

THE STANDARD ELECTRIC COMPANY,
113 W. 3rd STREET, CINCINNATI. OHIO.

SON-LALANQE.
EDISON PRIMARY BATTERIES.

3N-LALJ

roR cas engines.

SLOT MACHINES.

RAILROAD SIGNALS.

CROSSING BELLS,

SMALL MOTORS.

ETC.

CONSTANT CURRENT

NO LOCAL ACTION.

•MLL NOT FREEIC.

cells for

portable

WORK.

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY,
NCE. NEW JERSEY

ECT. NEW YORK

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... 22

Akron Smoking Pipe Co —
American Battery Co —
American District Steam Co.. 8

Ame.r. Electric Fuse Co 10

Amer. Electrical Heater Co..—
Amer. El. Telephone Co 15

American Electrical Works.. .11

Amer. Rent. A Lighting Co.. 10

American School of Corresp.—

Amer. Steel A Wire Company. 1

Amer. Toll Telephone Co. ...14

Anderson A Sons, W. H 19

Anderson Tool Co., The 5

Audcl ACo.,Theo 19

Badt A Co., KB 10

Baker A Company 3

Ball Engine Company 18

Barnes Company, Wallace.... 10

Barnett Company, G. A H 22

Barrett A Co., M. L 5

Hay ley A Sons Co., W 18

Berthold A Jennings 19

Bealy A Co., Charles H 22

Blssell Company, The F 16

Bosaert El. Construction Co. . 1

Bowers Manufacturing Co ...—

Brunt Porcelain Works, G. F. 7

Bullock Electric Mfg. Co 11

Bunnell Tolegrap.AElcc. CO. 9

Burnley Battery A Mfg. Co. .10

Central Electric Co 5

Central Telephone A El. Co. ,—
Century Glass Co 1

ChalUot, Adolphe A 1

Chase-Shuwmut Company. ..16

Chicago A Alton Railroad. ...Id

CAN. W. R R 18

Chicago Edison Company 4

Chic. Fuse Wire A Mfg. Co...—
Chic. House Wrecking Co....—

Chicago Insulated Wire Co...—

C.,M. ASt.P.R.R 18

Chicago Telephone Co ..17

C..H. AD. Ry —
College City Electric Co 7

Colorado Lamp Co., The 1

Columbia Telephone Mfg.Co.H
Continental Construct Ion Co. 17

Continuous Rail Joint Com-
pany of America 5

Couch A Seeley Co —
Crocker-Wheeler Company.. 21

Cutler-Hammer Mfg. Co 4

Cutter Elec. A Mfg. Company.—

D. A W. Fuse Company 6

Dearborn Drug A Cbem. Co.. 19

Diamond Meter Company—

—

Dlcke Tool Company 16

Dixon Crucible Co., Joseph. .18

Edison Decorative & Minia-

ture Lamp Department 10

Edison Mfg. Company 3

Edwards A Company 5

Eldredgo Electric Mfg. Co.. .11

Electrical Engineer Institute.—

Electric Appliance Company. 10

Elec. Motor A Equipment Co. 12

Electric Storage Battery Co..—
Electrician Pub. Company... 10

Ericsson Telephone Company 1

Eureka Electric Company.. .15

Furies Manufacturing Co 3

Farr A Farr 16

"For 8ale"Advertlsements .. 12

Ft. Wayne Elec. Works., Inc.. 21

Fowler, John H 19

Franklin Eng. A Elec. Co....—

G. A P. Engraving Co —
General Electric Company. .. 9

General Incandescent Arc
Light Company 13

General Incand. Lamp Co....—
Genevieve Company —
Goodchild A Welsh —
Gordon Battery Company,. ,.E0

Great Western Smelting A
Refining Company 12

Gregory Electric Company. ..13

Griggs Manufacturing Co.... 17

Hartford Steam Boiler In-

spection A Insurance Co. ..12

Hazard Manufacturing Co.. ."It

Heath Electric Company 18

Hobart Elec. Mfg. Company.. 1

HotTman, G. W 12

Holcomb-LobbOo 19

Holmes Fibre-Graph. Co 17

Humph roy, Henry It —

Illinois Central R. R 18

Illinois Electric Specialty Co.16

Illinois Maintenance Co 12

Incandescent Electric Light

Manipulator Company —
Indiana Rub. A Ins. W. Co.... 1

India Rubbor A Gutta Porcha

Insulating Company 21

Intornafl Corros. Schools ... 5

International Tel, Mfg, Co, 17

Jandus Electric Company ... 2

Jeffrey Manufacturing Co 18

Johnston, Thomas J II

K. A W. Company 1

Kartavart Manufacturing Co. 22

Kellogg Switchboard A Sup-

ply Company 11, 15, 19

Keystone Elect. Inst. Co —
Klein A Son, Mathias 19

Kneeland Reflector Co 3

Kokomo Tel. A El. M. Co 16

Leather Preserv. M. Corp —
Leclanche Battery Company.12
Leffel A Co., James 17

Llndsley Brothers Company.. 19

Lowell Model Co 19

Maltby Lumber Company 19

Manross, F. N —
Matthews A Bro., W. N 11

McKlnncy A Co., W. S 12

McLennan A Company. K— 10

McLcod, Ward A Co 22

McRoy Clay Works 10

Meredith Cedar Co., J. P 19

Metropolitan Tel. A El. Co.. 14

Mica Insulator Company ...,—

Miscellaneous Advs 12

Missouri Electrical Mfg. Co.. 4

Modern Gas Engine Co 18

Molonoy Electric Company..—
Monarch Fire Appl. Co I

Monon Railroad 18

Moon M fg. Co. , The 15

Morse cedar Company 19

Mulltns, W. H IS

Munsell A Co., Eugono I"

Murray A Co Jfl OS J 11

National Carbon Company. . . IT

National Conduit A Cable Co.10

National India Rubbor Co.... 1

New York Ins. Wire Co 3

Ohio Electric Works II

Okonite Company, The 1

Paragon Fan A Motor Co —
Parsell A Weed —
Pennsylvania Lines —
Perrizo A Sons 19

Phillips, Eugene F 11

Phillips Insulated Wire Co.. .11

Phoenix Glass Company 1

Phosphor-Bronze S. Co 18

Pignolet.L. M io

Pittsburg A L. S. Iron Co 19

Porter Cedar Company 19

Queen A Company..

Retslnger. Hugo 7

Reliance Electric Company.,
~

R. 1. Tolepb. AElocCo IG

Rockwood Mfg. Company 1

Roebling'sSonsCc, J. A 20

SagQ, F. B. A Bro 18

St. Louis Elec. Supply Co,.. 22

Sargent A Lundy 22

Sawyer-Man Elec. Company..—
Schuroman A Haydon 12

Shelby Electric Company —
Slgnulold Chemical Works.. 16

Simplex Electrical Co.. The.. 1

Smith A Homenway Co 19

Smith Co., S. Morgan 17

Spies Electric Company 28

Sprague Electric Company .. i

Standard Construction Co. ...15

Standard Electric Company. ?

Standard Tel. A Elec Co 15

Standard Cnderg. Cable Co l

Stanley Instrument Co a
Sterling A Son, W. C 19

Sterling Electric Company...—
Sterling Varnish Co.. The.... 5

Stilwell - Bierce A Smith-
Valle Company n. is

Stow Mfg. Company —
Stromberg-Carlson Tel. Mfg.
Company is

Sturtevant Company. B. P....C2

Telephone Co. of Amer.. The 16

Term. Lumber Company 19

Torrey Cedar Company 19

Union Switchboard Co 17

United States Accumulat. Co. 8

U.S. Electric Mfg. Co h

Valentine-Clark Co.. The.... 19

Varley Duplex Magnet Co.. —
Vlndex Bit any...30
Vomacka A Mazanck —
Vulcanlxed Fiber Company. .24

Wagner Electric Wg. Co.... II

Walsh's Sons A Company .. ]•

Warren El. Mfg. Comp.,-

Western Electric Co
Western El. Supply Company.—
Westlnghouse Electric A
Manufacturing Company. .

>i

Weston Electrical In*:

Whitehead Company.
WUlyonng, Elmer G —
Worcester Company. 0. H.. .19

Fojr OifiNvslfloU I*id«32* o* Aclvertisenxenta See ^eafre &•
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MANUFACTURED BY
ALWAYS

IN

STOCK.

Motors,
Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 1 39 Adams Street. CHICAGO,

Go.

AD STUDIO

Chicago American.

THIS

If you want to get rich and look like

"THIS"-(perhaps, tho\ you don't want
to look like "THIS!") anyway, one
way of getting rich is to not fail to

SEE WHAT "OTHERS" (THAT'S US)
HAVE TO SELL.

WE ARE NOW MANUFACTURING
TELEPHONES AND SWITCHBOARDS

SEE "THIS"—TRY US.

Missouri Electrical Manufacturing Co.,

P. 0. CABLE, President. F. B. LITTLE, Vice-President. R. W. MOORE, Secretary. W. F. LITTLE, Treasurer,

General Offices, 121 6 Washington Ave., St. Louis, Mo.

THE PRACTICAL VALUE AMD UTILITY OF THE

Lundell Motors
ARE DUE TO SUPERIOR DESIGN AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WHERE MOTIVE POWER IS. REQUIRED AND WILL OPERATE ECONOMICALLY AND
SATISFACTORILY. HIOH EFFICIENCY. OREAT DURABILITY, NON SPARKING AND COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03206, FREE.

SPRAGUE ELECTRIC COMPANY,
MANUFACTURERS.

Ceneral Offices:

527-531 WEST 3411, STREET,

NEW YORK.

Branch Offices:
CHICAGO.

Fisher Building.'

BOSTON.
276 Devonshire Street.

ST. LOUIS,
Security Building.

BALTIMORE,
Maryland Trust Building.

RHEOSTATS
AND

ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.

THE CUTLER-HAMMER MFG. GO.ACENT8

:

ITUmWRT ENGINEERING CO.. LONDON. ENS.
KILBOURNE • CLARK CO.. SEATTLE, WASH.

MAIN OFFICES AND FACTORY: BRANCH OFFICES:

MILWAUKEE. NEW YORK-CHICACO.
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ARE YOU SATISFIED
With the lamp you are using? Has it a long life?

Is the efficiency satisfactory? Are they uniform in candle power?

ARE THEY "COLUMBIAS?"
COLUMBIA LAMPS ARE QUARANTEED-

(iVittral (ftrdrirflJowpaug,
SALES AGENTS,

264=266=268=270 FIFTH AVE., CHICAGO.

LAMP
DEAD BLACK LACQUER Bauer BarfT

TRANSPARENT LACQUERS
For Brass, Copper, etc.

LACQUERS for Every Known Purpose.
INCLUDINC OPAL AND CRYSTAL FROSTINC.

-=
;

----_— -—jTjZ WUI«ll>ft VVRITE US - WE aRE MANUFACTURERS.

H, L. BARRETT & CO., UHlUAUUi Wurki^ S u ,n n 1c. Ir... ^..i. I'.,> I ir_-. _ SPECIFY FOR V. HIT USE

LACQUERS

MWr
Don't spend spare time thinking:

what you migrht be if your salary were
doubled! JJoinjr, not thinking:, will make
your wish a reality. Our free booklet,
'Are Your Hands Tied?" tells you what
to do and how to do it. Thousands have
already doubled or largely increased
their salaries by following: our plan.
Under our guidance you can do the
same. Act today! I. C. S. Text-
books make it easy for those already
at work to

Learn By Mail
!.

1. ..,! ,1. Mm,,. Elaetrlnl, CItII, Mining, Tele-
phone anil 1.1,. r»pb 1 n. -in, frin t -

. Hliup nn<l
I .mi.I: . Praetleei flerblnlral 11 n. Arfhl
-.(.,.. [' ll,ll,„ : SI,,,,. 1, ,,,l rMlrrMlIri, .

« J
1
-

.
I - I f . I.m.iuk-mIhI ll.-.l.-i,

: I , ir r r I ., L-
;

1 1 ..... L

kreplnic! HtsnoRr-kphx ; 1 .1,1,-h Brmehu; Teitb
Irn.-: LoromoIlT* Hn iinin k- ; Llcctrutbarapeullr*
Herman; SpanUb ; French.

Circular free. State subject that interests you.

INTERNATIONAL CORRESPONDENCE SCHOOLS,
Box 1002, 6CRANTON, PA.

STERLING EXTRA INSULATING VARNISH.
Sterling Extra Black Finishing Varnish,

Sterling Black Air Drying Vurni-.li,
Sterling Black Core Plate Varnish.

THE STERLING VARNISH CO.,
Plllsburg.Pa.,U. S. A.

THE STERLING VARNISH CO.,
26 Col more Row. Birmingham, England.

CONTINUOUS RAIL JOINT CO. OF AM.

General Offices: Century Building,

NEWARK, N. J.

Over ten thousand (10,000) miles In use. Received the highest

award In Its class at Paris Exposition, 1900, and
Pan-American, Buffalo, 1901.

,ti <n LIGHT UP YOUR DARK CORNERS
BY USING THE

L.-H. ENCLOSED

Arc Lamp
Notice How Meat and Compact It is.

These Lamps are the Simplest and Most Efficient
"

i Mat •on the Market.

WRITE FOR CIRCULAR MATTER.

.Complete Lamp.
S THE ANDERSON TOOL CO., *hdersom. "">

AGENTS WANTED IN EVERT CITY

IMPROVED

WARREN 2,000 LIGHTS

\ ALTERNATOR
J SANDUSKY
r omo

.. JJNEW MODEL"G
Only Recording Wattmeter Awarded Gold
Medal at Pan-American Exposition, 1901.

SEND FOR DESCRIPTION.

STANLEY INSTRUMENT COMPANY.
PACIFIC COAST AGKNC1

General Sales Office: 144 Broadway, NEW YORK, N. Y. 31 Now Montgomery street, s.VN FRANCISCO. c.VL.
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D. & W.

10 AMPERES.

ii

D.&W." BULL'S-EYE INDICATOR.
An absolutely FLASHLESS device

indicating- the blown fuse instantly.

D. & W.

10 AMPERES.
BEFORE BLOWING. AFTER BLOWING.

WATCH THE "TARGET" ON THE LABEL OF THE FUSE.
WRITE FOR PRICE-LIST AND CIRCULARS.

D.&W. FUSE CO., Providence, R.I.

BOSTON:
Peltingell-Andrews Co.

NEW YORK:
Western Electric Co.

PHILADELPHIA:

Western Electric Co.

OFFICES:
CHICAGO:

Central Electric Co.

ST. LOUIS:

Western Electrical Supply Co.

LONDON, ENG.:
Imperial Electric Supplies. Ltd.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Inc. Lamps.
Genevieve Company.
Inc. EL Lt. Manipulator Co.

Anchors (Tel. & Tel.)
Matthews A Bro., W. N.

AnmitelBtori,
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Heath Electric Company.
Ohio Electric Works.
Western Electric Co.
Western Elec. Supply Oo.

Art Lamps.
Anderson Tool Co., The.
Central Electric Co.

It. Wayne Elec. Wka., Inc.

General Electric Co.
General Inc. AxcLt. Co.
Gregory Electric Co.
Jandus Electric Company.
Western Electrlo Co.
Western Eleo. Supply Co.

Westinghouse El. A Mig Co.

Utomobilfi.
Lowell Model Co.

Babbitt Metal ana
Solder.
Or. Western Sm. and Refg.Co.

Batteries ana Jars.
Bunnell Telegrap. A Elec. Co.
Burnley Battery A Mfg. Co.

Central Electric Co.
Edison Mfg. Co.

Idwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Works.
Western Electric Oo.
Western Elec. Supply Co.

Bella, Buitri) Ete.
Central Electric Co.
Edwards & Company.
Electric Appliance Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

•It Dreiilmff.
Leather Preserver Mfg. Corp.

Beltlac.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Blowtn.
tnrtevant Co., B. F.

•liar*.
, , „

Chicago House Wrecking Co.
* Whitehead Company, w. W.

Boats.
MuUinB, W- H.

•tki, B1c«trl«aX
An del. Theo.. A Co.
Electrician PuoliBhlng Co.

Brnhei.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Flbre-Grapblte Co.

K. A W. Company.
Sage A Bro., F. B.
Western Electric Company.

Cable Clip*.
. 1 Dmpflny.

Oablea (See Insulated Wires.)

Cables, Eleetrle (Seelnsu-
UtedWlres>Cepp«r, Sheet
am* Bar.
American Elec. Works.
American Steel A Wire Co.
Central Electric Co.
General Electric Co.
Missouri Electrical Mfg. Co.
national Conduit A Cable Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
western Elect. Supply Co.
Western Electric Company.

Oa^svaaa, relata end
riatee.
Centra. E'.ectrlc Co
Chlcatc E-i'.ion Co.
Electric Appliance Co.
Katlonal Carbon Co.
Ki 1Hit- Hugo.
western I. set Supply Co

CMttafi.
Imlta Co , S. Uorraa.

Jerrey Utg. Co.

tlee. * Mfr Co
, T. •'•.vrlcComp*^***.%rr. 7. *i'j'.* Company,

(oil and A«he<« Hand-
line vfa^liln*Ti*.
Jeffrey Utg. oe

Colls and Magnets.
Varley Duplex Magnet Co.
Western Electric Company.

Coloring for Inc. Lamps.
Barrett A Co., M. L.
Signaloid Chemical Works.

Compound.
Dearborn Drug A Chem. Wks.
K. & W. Company.
McLennan A Co..K.

Conduit sand Conduits.
American Circular Loom Co.
Central Electric Co.
Electric Appliance Co.
McRoy Clay Works.
Sprague Electric Co.
Western Elect. Supply Co.

Connectors and Termi-
nals.
American Elec. Fuse Co.

Construction & Repairs.
Chicago Edison Co.
Parsell & Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Elec-
tric Llsht Plants.
Bullock Elec. Mfg. Co.
Continental Construction Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
WestlnghouaeElec.A Mfg.Co.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
American School of Corresp.
Electrical Engineer Inst.
Int. Correspond. Schools.

Cross-Arm Braces, Etc.
Anderson A Sons, W. H.

Cross-Arms, Pins and
rackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cut-Outs aid Switches.
BoHsert Eleo. Const. Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
College City Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westinghouse EL A Mfg. Co.

Cats.
Franklin Eng. A Electro Co.

Desk LampM.
McLeod, Ward & Co.

Dtbiboi and Bflotors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Co.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. sWks., Inc.
General Electric Co.
General Tnc. Arc Light Co.
Gregory Electric Co.
Hobart E!ec. Mfg. Oo.
Lowell Model Co.
Hla irl BlSCtrlCftl Mfg. Co.
Ohio Electric Works.
Parsell A Weed.

Bcbnreman AHaydaa.
Bprarna Electric Co.
flturtevmnt Co., B. F.
Wagner Electric Mfg. Co.
Warren Elec. Mfg.Co.
westers Electric Co.
Western Elect. Supply Co.
Westinghouse El A Mfg. Co,

Bleetrle Heating Appl.
* KJectrlcal H';a*.*:r CO,

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Electric wigiiw.
Elec. Motor A Equipment Co.

Electrical and Median,
leal Engineers.
Badt A Co., F. B.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent & Lundy.

Electrical Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage A Bro-, F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Qo.
Westinghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

Electro-Plating Maoh'f,
Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg. Co.

Engines* Gas.
Modern Gas Engine Co.
Parsell A Weed.

Engines. Steam.
Ball Engine Co,
Bayley A Sons Co., W.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Exh'st Steam Apparatus.
American District Steam Co.

Fan Outflts.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Works.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.,G. A H.

Fire Extinguishers.
Monarch Fire Appliance Co.

Flashers*
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Sturtevant Co., B-. F.

Fuses and Fuse "Wire.
American Elec. Fuse Oo.
Central Electric Co.
Chicago Fuse Wire A Mfg. Oo.
D. A w. Fuse Company.
Electric Appliance Oo.
Vomaeka A Mazanek.
Western Elect. 8upply Co.
Western Electric Company.

Gears.
Besly A Co., Chas, H.

General Bleu. Supplies.
Blssoll Company, The F.
Bnnnell TeiegTap.AElec.Co.
Central Electric Oo.
Chicago Edison Co.
Electric Appliance Oo.
Genera] Klectrlc Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
ObloEIoctrlc Works.
St, Loul". K!cc. Supply Co,

1 ornpany.
Western Elesrtrlo Oo.
Western Elect. Supply Oo.

Glebes and Hleetrleal
Gluaswaxe.

Bit
Murray A Co., James J.
Photo I x Olaai Co,

Western Eleet. Supply Oo.

Graphite Specialties.
Besly A Co., Chai. H.
Dixon Crucible Co.. Jos.
Holmes Fibre-Graphite Co.

Hanger Boards.
K. A W. Company.
Heating and Ventilat-
ing Apparatus.
Sturtevant Co., B. F.

Holders. Iae. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection *& Insurance.
Hartford Steam Boiler In-
spection A Insurance Co,

Insulators and Iasmlat*
Ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Oo.
Missouri Electrical Mfg. Co.
MunsellACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground 0. Co.
Sterling Varnish Oo.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet "Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wire Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonite Co., The.
Phillips, Eugene F.
PhiUipB Insulated Wire Oo.
Roebllng's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lacquers.
Barrett A Co., M. L.

Lamps. laeaadeseeat.
Central Electric Co.
Chicago EdnBOn Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Oo.
General Inc. Lamp Co.
Goodchtld A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Oo.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps. Iae., Adjusters.
Genevieve Company.
Inc. EL Lt, Manipulator Co.
Webster, Geo,

Lamps, Incandescent —
Replacers A Cleaners.
Tnc. EL Lt. Manipulator Co.

Lightning Arresters.
American Elec. Fuse Oo.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Wentlngbouse El. A Mfg. Co.

Uaemen's (Umbers.
And*»r«on A Sons, W. H.
Klein A Hon, Mathlms.
Smith A Hemenway Co

Magnet Wires.
(Bee Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec Wks,, Inc.
General Inc. Arc Light Co.

Mica,
Munsell A Co., Eugene.

Mining Apparatus, Elee.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Westinghouse El. A Mfg. Co.

Motors -See Dynamos and
Motors.
Name Plates.
G. A P. Engraving Co.

Slippers and Flyers.
Klein A Son, Mathlas.
Smith A Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Johnston, ThomaB J.

Phosphor Bronze.
Besly A Co., Chas. H.
Phosphor Bronze Sm.Co.,Ltd.

Pletlnum Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Ties.
Berthold & Jennings.
Fowler, John H.
Holcomb-Lobb Co.
Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P,
Morse Cedar Co.
Perrizo A Sons.
Pittsburg A L. S. Iron Co.
Porter Cedar Company.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co.. C. H.

Polish (Metal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Sttlwell-Bierce Smlth-Valle.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stllwell-Blerce Smlth-Valle.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.and Refining Co.

Reflector**.
Amer. Refit. A Lighting Co.
Farles Manufacturing Co.
Kneeland Reflector Co.
McLeod, Ward A Co.

Re-Wlndlng—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rheostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sa^'e A Bro., F. A.
Westinrhouse EL A Mfg. Co.

Seeead-Hand Hach*y.
Chicago House Wrecking Co.
Gregory Electric Co.
Illinois Maintenance Co.
Matthews A Bro., W. N.
McKlnney A Co., W. S.

Bcbureman A Hayden.
WalBh'sSons A Co.
Whitehead Company, W. W.

Shades.
Amcr. Roflt. A Lighting Co.
Karlos Manufacturing Co.
Kneeland Koih:cior Co.

Hoidcrinc Paste.
Burnley Buttery A Mfg. Co.

Holdcrlng Sticks.
K. .V \V. Company.

Speaking Tubes.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Fox* Al !>*»€*t>etloeal Index o* Advertlwcmonta &g>g> I*«ae:o

Speed Indicators.
Besly A Co., Ohas.H.
Queen A Co.
Weston Electrical Inst. Co.

Springs.
American Steel A Wire Co
Barnes Co The Wallace
Manross, F. 5.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
imerican Battery Co.
Electric Storage Battery Cc
United States Accumulat. Co.

Tapes, Insulating.
American Electrical Works
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telegraphic Supplies.
Bunnell Telegrapb.AElec.Co.

TS'?n?ne"' Telephone
Material and Switch-
beards.
American Elec. Fuse Oo.
American El. Telephone Co
American Toll Telephone Co
Blssell Company, Tne F
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec. Co.
Columbia Telephone Mfg.Co
Continental Construction Co
Couch A Seeley Co.
Ericsson Telephone Co.
Eureka Electric Companv.
Fa-rr A Farr.

J

Griggs Manufacturing Co.
International Tel. Mfg. Co
Kellogg Swltehb. A Sup. Co
Kokomo Tel. A El. Mfg Co
Metropolitan Tel. A Elec. Co
Missouri Electrical Mfg CoMoon Mfg. Co., The.
R. I. Telephone A Elec. Oo
St. Louis Elec. Supply Co
Standard Construction Co
Standard Tel. A El. Oo
Sterling Electric Co.
Stromberg-Oarlson Tel.M. Co
Telephone Co. of Amer. The
Union Switchboard Co.
U. S. Electric Mfg. Co.
Western Electric Co,
WeBtern Eleo. Supply Co.

Telephone Service.
Chicago Telephone Co.

Vtt*Ia,
Anderson A Sons, W. H
Dlcke Tool Company.
Klein A Son, Mathlas.
Missouri Electrical Mfg. Co.
Smith & Hemenway Co.

Transformers.
Central Electric Company.
Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company.
Vlndex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Oo.
Western Elec. Supply Co.
WeBtlnghouBe El. A Mfg. Co

Trucks, Bleotrio Car.
General Electric Co.
Westinghouse El. A Mfg. Co

Turbine Water Wheels.
Leffel A Co., JaB.
Smith Co., S. Morgan.
Stilwoll-Blerce Smlth-Valle.

Varnishes.
Sterling Varnish Oo.

Vulcanised ribre.
Vulcanized Fibre Oo.

Wire, Bare.
Amorlcan Steel A Wire Oo.
Hesly A Co., Chas. H.
Central Electrlo Oo.
Electric Appliance Co.
Okonite Co., The
Phillips Insulated Wire Co.
Rocbllng'fl Sons Co., J. A.
Standard Underground O, Oe
Western Electric Oo.
Western Klectrlc*] Bup. Co.

X-Ray Batata.
Qu(*m A Co,
Willyoung, Elaser O.

3.
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^tcrs,,' FOR ENCLOSED LONG-BURNING ARC LAMPS.

^VXI'STTi

The "ELECTRA" Highest

Grade Nuernberg Carbons are

recognized as standard all the

world over.

All genuine -ELECTRA"

carbons are put up in packages

bearing the label with the trao>

mark "ELECTRA."

X"X«X«X~X*«X"X**X«X"X"X"X'

.'«•«*«*«•«*«•«•-•«•«•«-"***:-

UNEQUALLKHN^QUALrpr 'VZ^JLML'

AND EFE'lC'l'EMcT

;
STEAOY

^LLIANT LICHT.

HUGO REISINGER "Broadway NEW YORK.

Good carbons mean less cost

for current.

All the excellence in dynamos

and arc lamps counts for but

little where poor carbons are \ * >

used in lamps.

-x-:»:-:-x-x-x-x-w-x-x-x-:->

C TYPE.

"RELIANCE"

GENERATORS
AND

MOTORS.
8 TO 50 H. P. 35 TO 200 K. W.

CRANE MOTORS-
SEND FOR BULLETINS.

RELIANCE ELECTRIC CO.
MILWAUKEE, WIS.

WAGNER-HATCH MOTOR CO.

308 Dearborn St., CHICAGO.

A FEW OF BRUNT'S
High-Grade Porcelain Cleats.

(REDUCED TO HALF SIZE.)

INSIST ON HAVING BRUNT'S" CLEATS, TUBES
AND INSULATORS. YOU REQUIRE THEM

IN DOING FIRST-CLASS WORK.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.
I

EVERY PIECE MARKED "BRUNT."

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

AUTOMATIC

CLOCK

SWITCHES.
We make them to turn en or v

turn off show window or rt

lights after the store is closed.

Prices same for " on "or "off."

16 Amp.. 26 Lights. Standard. 220

V., D. P.. $4 50: T. P. J5.60

25 Amp.. 50 Lights. Standard. 220

V., D. P., S5 00: T. P..S6 50

50 (mp.. 100 Lights. Standard. 221.'

V.. D. P.. $6 00: T. P . $8 00.

76 Amp.. 150 tights. Standard. 220

V ,D. P.. >8 00; T. P.. Sinso.

Perfectly Reliab'e

Sent on 10 Da,s' Trial.

COLLEGE CITY ELECTRIC CO.,
CALESBURC. ILL.

Have You Investigated

a Our Constant

wlte Current

hOm Series Lamps
B yiw for Street

Lighting?

"4rHB|g° We would be
Pleased to

1

Furnish some
1

Interesting

1

Information.

Western Electric Company,
CHICAGO. ST. LOUIS. PHILADELPHIA. NEW YORK.

VMERICAN ELECTRIC COMI'VM CAI IFORNIA II ECTRICAI WORKS,
St. Paul. .Minn. San prandSCO, C*l.

STANDARD ELECTRIC COMPANY KILBOURNE .v CI \k'K COMPANY
Cincinnati. Ohio. Seattle. Wa^h.

ANTWERP. 1 ONDON. PARIS.
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STORAGE BATTERIES
For Lighting Plants, Railroad

Cars and Buildings.

r Automobiles and Power.
THE ONLY BATTERY FOR PRACTICAL PURPOSES.

We Maintain and Guarantee

all of Our Lines of Batteries.

ESTIMATES FURNISHED FOR ANY CAPACITY.

UNITED STATES ACCUMULATOR CO.
951 MARQUETTE BUILDING, CHICAGO, ILL.

Mr. General Manager:

DO YOU WANT TO INCREASE YOUR ELECTRIC BUSINESS?

DO YOU WANT TO INCREASE YOUR RECEIPTS?

DO YOU WANT TO FURNISH LARGE BLOCKS THAT NOW HAVE
THEIR OWN BOILERS, ENGINES and DYNAMOS, WITH HEAT, LIGHT and POWER?

If so, install our system of underground exhaust steam heating, and sell your

exhaust steam for enough to pay all station expenses and interest on the investment for steam

mains. We guarantee results. Write for our pamphlet. Mention Western Electrician.

American District Steam Co.
LockportN.Y.



December 14, 1901 WESTERN ELECTRICIAN

N
PHIC

N
and|

IE
ELI

Main Office

110-120 BEEKMAN STREET, NEW YORK
FACTORIES. NEW YORK CITY AND MILPORD. CONN.

TELEGRAPH, TELEPHONE, RAILWAY AND ELECTRICAL SUPPLIES,

•*,
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•*>
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*>

%

*>
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THE GENERAL ELECTRIC COMPANY'S

Interchangeable Type

Arc Lamps

Enclosed arc for direct current

no volt circuits.

Enclosed arc for alternating current

no volt circuits.

Enclosed arc for direct current

220 volt circuits.

"The Station Man's Lamp."

General Office: SCHENECTADY, N. Y.

Chicago Office, Monadnock Building. 5ales Offices in all Large Cities.

lOKlCiCjfKKKK^jrrf'rsftfKKjrjrirjPp-jrKjr^K^^KKKKirjrK^irK^K^J^-r^
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old timers will tell you

that the best

incandescent lamp

in its time

was the Packard

the Packard of today

is the same lamp, perfected.

the future may produce

a better lamp

the present does not

ask for our question

blank—then send a

trial order,

start the new year right.

ELECTRIC APPLIANCE COMPANY
LAMP SPECIALISTS, CHICAGO

AMERICAN ELECTRIC FUSE CO.
NEW YORK. CHICAGO.

Lowest prices on telephone fuses, lightning arresters, wire connectors, paper
insulators, fuse wire and links, magnet wire and telephone wood work.

Get a sample and price on our single and double cell battery boxes and
wall boards.

=^H

SOFT
GREEN MICA

A VERY SOFT HICA FOR COnriUTATOR INSULATION.

We are the original and largest importers of this quality and have direct

connection for our supply. If you have not used this quality let us send
you a sample order. Prices lowest in the market. ALL OTHER QUALITIES.

EUGENE MUBfSELL, & COMPANY,
CHICACO & NEW YORK.

VOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,

^*- i etc.

^\># RELIABLE. ACCURATE.
«j^M^3 Send for Circular.m L. M. PIGNOLET.

78-80 Cortlandt St., NEW YORK, N. Y-

Telephone Harrison 745

F. B. BADT&CO.
CONSULTING AND CONTRACTING ENGINEERS

WI5TERN AGENTS FOI

WESTON INSTRUMENTS,
WARD LEONARD RHEOSTATS.
CIRCUIT BREAKERS.
COISON-BROWN RAIL BONOS. ETC

1604 Monadnock Block,

CHICAGO.

jLBURNLEYV,
PEERING FlM]
B*T05heSc'<:&'fi'«

0'U;,'loL««'

NUiWlWfi:

PATENTED

Burnley
Soldering
Paste.

Cniversailj' acknowledged
the best. All others imi-
tations.

250.000 r4LB. BOXES

sold In 1900. Put up in 1-4,

1-2. 1.5 and 10 lb. packages.

BURNLEY BATTERY
MAN'F'G CO.,

PAINESVILLE. OHIO.

Burnley Dry Batteries are
Superior.

SPARKING
a fire.

Reduces the working capacity of a
motor or dynamo, wears out the com-
mutator, wastes power andmay cause

All this may be avoided if you use .......
The onlv article that will PREVENT
SPARKING. Will keep the Commu-
tator in good condition and PRE-
TEXT CUTTING.

Absolutely Will Not Gam The Brushes.

B0 Cents pep Stick. $5.00 per Dozen.

SEND FOR FREE SAMPLE STICK.
For sale by all supply houses, or

K. McLENNAN & CO Sole Manufacturers, 909, IOO Wash ington St., Ch icagQ.

It will put that high gloss on the
Commutator you have so long sought
after.

l^Miammm g'- %«

SPRINGS
ALL SMALL SPRINCS USED BY ELECTRICAL

TRADE.

THE WALLACE BARNES CO.,

Established 1857. BRISTOL, CONN.

COMPLETE ASSORTMENT HIGH GRADE SPRING STEEL ALWAYS ON

HAND. SUBMIT SAMPLES FOR PRICES.

ASK FOR CATALOG F.

As\AAJUL H-

cX/IaJT

McRov Cla.it Works,
Brazil, Jnd.

302 Broadway, New York.

103Q Monadnock Blk.. Chicago.

THE NATIONAL OONDUIT * CABLE CO.
Manufacturers

of BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES
CEMENT LINED PIPE FOR CONDUITS.

FOR TELEPHONE. TELEGRAPH.
ELECTRIC LIGHT AND POWER.

Executive Offices, Times Building, NEW YORK, N. Y.

A STOCK OF

EDISON MINIATURE LAMPS

£
Should be kept by every

Central Station for rental

to their customers. They
popularize electric lighting

and bring a profitable in-

come from a small invest-

ment. Very desirable for

Christmas Tree and Holi-

day Decorations.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N. J.
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FRANK N. PHILLPIB, PWIBIOCNT,

C. H. WAGCN8CIL, T«»»UMB.
CUGCNE f. PHILLIPS,
GlnnuL Manaqcr.

C. AOWLMNO PHILLIPS, VlCK-PHKa.

o. *. HCMIHGTON, Jn., SEC.

AMERICAN ELECTRICAL WORKS,
KOVIIIE.VCK, It. I.

BARE AND INSULATED ELECTRIC WIBE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS.

Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New York Stoiie, W. .1. Watson, 26 Cortland! St.

(JuirAoo Stoke, F. E, Donohoc, 82 Lake St.

Montreal Branch, Eugene F. Phillips* Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPS DALE , R. I.

WRITE TO OHIO ELECTRIC WORKS

-CHRISTMAS GOODS

Six Yctrt with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, • NEW YORK CITY.

Patent Causes. Patent Soliciting,

Electric Table Lamp(as shown In illus-

tration) with Battery complete S3.00
Battery Hanging Lamp 10.00

Telephone, Willi Battery complete 6.95

Electric Door Bells, all connections 1.00
3 Electric Carriage Lamp „ 3.95

| Fan Motor, with Battery *. 6,f-5

- Electric Hand Lanterns 2.00

= JS.OO Electric Medical Batteries 3.95

2 jliOO Belt, with Suspensory.. 2.50
= Telegraph Outfits, complete.. 2.25

= Battery Motors from $1.00 to 12.00

2 16.00 Bicycle Electric Lights 2.75

Electric Railway 2.95

Pocket Flash Lights... 1.60

Necktie Lights.. 75c. to 3.00

Send for Free Book. Describes and iliustrares many
of the most us-yful electric devices, at wonderfully
small prices. All practical. TJie lowest price in the
world on everything electrical. Agents can make
handsome commissions and many sales. "Write for
complf-tt- information.
QUIP ELECTBIC WORKrj, Cleveland, Ohio. J

Eldredge Battery Vollmeter,

Tiie only low-price pocket instru-
ment Indicating in volts. Connect-
ing posts have non-removable nuts.
Light weight and neat fn appear-
ance. For sale by Jobbers.

Eldredge Electric Mfg. Co.,
Spring II eld. Mass.. U. S. A.

BULLOCK ELECTRIC MFQ.CO.

Cincinnati, U. S. A.

WAGNER ELECTRIC MFQ. CO.

St. Louis, V. S. A.

Direct and Alternating Current

Equipments for Electric Light

and Power.

JAMES J. MURRAY & CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

We manufacture Arc and Incandescent
Globes and Shades of all Shapes In Opal
Clear. Roughed and Colored. Large
Capacity. Prompt Shipment.

KELLOGG SWITCHBOARD and SUPPLYCO..
231 SO. GREEN ST., CHICAGO.

"WE ARE PREPARED TO FURNISH BEST QUALITY

f?l*~k*?> M. il;i ict

J «.«mper WIRE A 1 *— • >

)\VitCt>t>Oi3 r<_\

STA\I>ARI> PRODUCTS IX STOCK.

NATIONAL CODE STANDARD

"0. K." Weatherproof Wire.

Slow-Burning Weatherproof

$ and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

MBAUGH
>UY ANCHORS
QVJY TO STAY GUYED
:lephone, tei-EORA***-* aimd

street «a 1 1_ na/a "v

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.

\A/. IM. MATTHEWS & BRO..
SOLE DISTRIBUTORS,

OARLETON _0<_l IS.

DID IT EYER OCCUR
TO YOU

That the best enclosed arc carbons
in the World are made right here

in the United States?

This not only emphasizes America's supremacy

in the manufacturing world but gives consum-

ers that satisfaction of buying at home.

The very best efforts of modern carbon
making are embodied in

Columbia Enclosed

Arc Carbons.

They are the STANDARD of America.

NATIONAL CARBON COMPANY,
CLEVELAND, O.
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POSITIONS WANTED.
The price of advertisements under this

heading (fifty words or less) is $1.00 an
insertion; additional words two cents

each. Cash with order.

POSITION WANTED.
Position as second engineer in good electric-

light plant by a strictly temperate young man
with our years' experience in steam and six
months' experience in electrical work. Can
give references. Address "Box 3,'

1 care Western
Electrician, 510 Marquette Bldg., Chicago.

POSITION WANTED.
An experienced and educated man desires a

position as manager of a telephone exchange.
Capable of making and directing contracts for

all kinds of electrical work; first-class references
as to ability and character; will invest if good
opportunity is offered. Address "CAPABLE,"
care Western Electrician, 510 Marquette Bldg.,

Chicago.

WANTED.
The price of advertisements under this

heading (fifty words or less) is $1.50 an
insertion; additional words three cents

each. Remittance should accompany or-

der.

SALESMAN.
If you hare a personal standing with your

trade you can secure an atjencv for the best line

of DYNAMOS AND MOTORS made. Address.
"BOX 1," care Western Electrician, 510 Mar-
quette Bldg., Chicago.

WANTED.
A second-hand steam engine, 400 to 600

horse-power. Must be in good condition. Ad-
dress "GAS AND ELECTRIC CO.," WallaWalla,
Wash.

WANTED TO BUY
Steam engine, 50 to 100 H. P. Good condi-

tion.

W. S. McKINNEY,
1543 Marquette Bldg., Chicago.

200 NEW 10 VOLT BATTERY MOTORS.

95.OO EACH.
Waist's Sons & Co.. 2S9 Washington St., Newark, N. J.

D. S. ENGINEER OFFICE, 7:15 N. Capitol St.,

Washington, D. C, November 27. 1901. Sealed
proposals will be received here until noon,
December 27, 1901, and then publieally opened,
for furnishing Elevator Enclosures, Automatic
Elevator Door Openers and Meaker or Rolling
Shutter Doors for new building for Government
Printing Office. Information furnished on ap-
plication. JOHN STEPHEN SEWELL, Capt.
Engrs.

The Standard Open Circuit Batteries

of the World.

B. !»D F )R CIRCULAR AND PRICKS.

THE LEClANCHE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

REBUILT
CORLISS,

loco H. P. 34x60 Geo. H. Corliss.

1000 H. P. 26x48 Double Fishkill Cor-
liss.

750 H. P- 26x48 St. Louis heavy duty.

6;o H. P. 28x60 Lane & Bodley Cor-
liss.

500 H. P. 26x48 Allis Corliss.

400 H. P. 24x42 St. Louis Corliss.

325 H. P. 20x48 Harris Corliss.

325 H. P. 20x48 Fraser & Chalmers-

325 H. P. 20X4S Wheelock Corliss.

325 H. P. 22x42 Hamilton Corliss.

250 H. P. 18x42 St. Louis Corliss.

225 H- P. i3&22x3oVilter Cross Com-
pound Condensing
Corliss.

175 H. P. 16x42 Harris Corliss.

200 H. P. 18x36 Sioux City Corliss.

140 H. P. 14x42 Allis Corliss.

125 H. P. 14x36 Vilter Corliss.

We fully guarantee

ENGINES.
100 H. P. 12x36 Harris Corliss.

120 H- P. 14x24 Cooper Corliss.

85 H. P. 12x30 Hamilton Corliss.

AUTOMATIC ENGINES.
125 H. P. 14%xi6 Rice High Speed.
250 H. P. I3X2oM;xi5 Armington &

Simms Cross Com-
pound.

150 H. P. io%&i8xi8 Williams Tan-
dem Compound.

150 H. P. 15x14 Ideal.

40 H. P. 8x9 Armington & Simms.

BOILERS.
1 500 H. P. Heine Safety, 160 pounds

steam.
2 250 H. P. Babcock: & Wilcox, 125

pounds steam.
1 125 H. P. 72x18 Tubular, 00 pounds.
10 80 H. P. 60x16 Tubular, go pounds.

everything we sell.

W. W. WHITEHEAD COMPANY, Davenport, Iowa.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with those wishing to

buy or sell.

SCHUREMAN & HAYDEN,

140 S. Clinton St.. Chicajo.

Gregory;
ELECTRIC tof

54-62 5.CLINTON 5T. CHICAGO

F"OR SAL.C
One -nator.

Two J 2

30-k.w.
'

•
130

izz

Monthly Bargain She

THOROUGH INSPECTIONS
AND

aurance against Loss or Damage to

Property and Loss ol Life and

Injury to Persons caused by

STEAM BOILER EXPLOSIONS.

i. m. a i.i. i.' . President,

WM. I). FRANKLIN. Vice-President,

Y. IS. AI.I.KN. Second Vice-President,

1. B I'll. ic E, Secretary,

L B BBA1NEBD, Tree urer,

L I HIlJlJl.EBEOOK.Attt. Secretary.

MANUFACTURERS
BABBITT METAL, BAR. WIRE SOLDER

PIG LEAD, INGOT COPPER, SPELTER, ETC.

GREAT WESTERN SMELTING AND REFINING CO., Chicago

quick and easy. keeps its luster. molds old trade and
iorate. Established ig years. Solo by agents and dealers V.UMl';!rffl'.iH

U.S. METAL POLISH
.POLISHES all metals. CC Ncwronn.CnlCACa.SAH.FRx

G.E0.W. MOFFMAN
.Washington St. lH01flHfiPDL.IS.lHD.

000 H. P.
000 H. P.
750 H. P.
1150 H. I>.

500 H. P.
400 H. P.
325 H. P.
325 H. P.
325 H. P.
325 H. P.
250 H. P.
225 H. P

175 H. P
200 H. P
140 H. P
125 II 1'

REBUI
CORLISS.

34x60 Geo. H. Corliss.
26x48 Double Fishkill Corliss.
26x48 St. Louis heavy duty.
28x60 Lane & Bodley Corliss.
26x48 Allis Corliss.
24x42 St. Louts Corliss.
20x48 Harris Corliss.
20x48 Fraser & Chalmers.
20x48 Wheelock Corliss.
22x42 Hamilton Corliss.
18x42 St. Louis Corliss.
13&S2X30 Vilter Cross Compound
Condensing Corliss.

16x42 Harris Corliss.
Iix36 Sioux City Corliss.
14x42 Allis Corliss.
14x36 Vilter Corliss.

WE FULLY GUARANTEE

ENGINES.
100 H. P. 12x36 Harris Corliss.
120 H. P. 14x24 Cooper Corliss.
85 H. P. 12x30 Hamilton Corliss.

AUTOMATIC ENGINES.
125 H. P. 14".xl6 Rice High Speed.
250 H. P. 13x20%xl5 Armington & Simms Cross

Compound.
150 H. P. 10K&18X18 Williams Tandem Com-

pound.
150 H. P. 15x14 Ideal.
40 H. P. 8x9 Armington & Simms.

BOILERS.
1 500 H. P. Heine Safety. 150 pounds steam.
2 250 H. P. Babcock & Wilcox, 125 pounds

steam.
1 125 H. P. 72x18 Tubular, 90 pounds.

10 80 H. P. 60x16 Tubular, 90 poends.
EVERYTHING WE SELL.

204
W. W. WHITEHEAD COMPANY,

Dearborn Street, CHICAGO.

kXI ICES.
We offer for immediate delivery:

COMPOUND AUTOMATIC ENGINE.
1 300 H. P. 14x23x16 New York Safety Tan-

dem.
1 250 H. P. Willans vertical type, 2 P.

3 1O0 K. W. Westinghouse 125-cycle, 1100
volts, compound cup-oiiing al-

ternators, at ?7 per K. W.
1 100 K. W. Westinghouse 125-cycle, 1100

volts, compound self-oiling, $8
per K. W.

1 120 K. W. Slattery, self-oiling, 58 per
K. W.

110-VOLT GENERATORS.
2 100 K. W. 6-pole Triumphs.
2 65 K. W. Jenneys.
2 60 K. W. 10-pole Thomson-Ryan.
1 50 K. W. Western Electric.

CORLISS ENGINES.
1 500 H. P. 26x48 E. P. Allis Corliss.
1 250 H. P. 18x42 Allis Corliss.
1 1O0 H. P. 12x30 Harris Corliss.

BOILERS, PUMPS. MOTORS, ETC.
Write for price list No. 37.

ILLINOIS MAINTENANCE COMPANY,
E. H. CHENEY, Manager.

1625 Marquette Bld«., CHICACO.

!

!

' ' "', J '.

BREWSTER UNIVERSAL

A SYSTEM OF WNiTf
From w&kb may be <iulckty fofntea:, wtted and Installed,

anything^ the shape of ;,. \, , V
THOROUGHLY •VVKAI.WRiJPSOOR ;

:

'* KLKOTR1C SIGNS 08 *LEOTR,£GAt<
DECORATIONS OF AST STYLE.

~ we eoNNBcjrfNa ttttfe.

Clamps the Receptacles <» peatfeetty rigid yet , re*d%
adjustable formation of.adydesiwd design.

• Simple t Pwotlcatl Inexpensive 1 |

|*Ap*»a»We to Theaters Of Sarebants desiring to fceep

a-oreast of the times oy .'*>>?

ELECTRICAL ADVERTISING.

ELECTRICAL
SUPPLY
DEALERS and
CENTRAL
STATIONS or

ILLUMINATINC
COMPANIES
CENERALLY.

PATENTED oto », m«
An. » not
- u. mt

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR & EQUIPMENT CO.,

(Sign end Specialty Depitrtroent.,)

1 3- IB Beaver Street, NEWARK, N. J.
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Gl MAKK

STANDS FOR
NOT ONLY

Great Merit

IN THE
LINE OF

Arc Lamps
BUT ALSO IN

MANY OTHER
LINES OF

Electrical

Apparatus
AND

Appliances

FOR ALL OF WHICH

WE HIVE ISSUED

Special Bulletins.

Gl MARK

. I.

G. I.

OUR LIST OF

BULLETINS
COMPRISES THE FOLLOWING

No. 171, Ko. 172, No. 72. Ko. 74. No. 75.

No. 82, No. 83, Arc Lamps

No. 51 New G. I. Panel Boards

No. 54 Automatic and Push Button Switches

No, 50 Knife and Blade Switches

No, 53 Oil Switches

No. 62 Fan Motors

No. 61 Bi-polar Motors

No. 64 Multi-polar Motors

No. 65 Sewing Machine Transmitters

No. 152 Circuit Breakers

No. 140 Rheostats

No. 190 Incandescent Lamps

No. 91 Tailleur Junction Boies

No. 94 New G. I. Watertight Floor Cutlet

Boxes

Any of the above Bulletins sent
upon request.

GENERAL

INCANDESCENT
ARC LIGHT CO.

Main Offices and Factory:

572-578 First Ave., - NEW YORK CITY.

CABLE ADDRESS: "Insull, v \

EXPORT DEPARTMENT
397-407 E. 33rd St. New York City.

BRANCH OFFICES:
Chicago, Denver, St. Louis, Boston,

Cincinnati, Cleveland.

G. I.

Gl MARK

Incandescent Lamps.
SEND FOR BULLETIN No. 190.
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Telephones and Switchboards of Improved Type.
"CENTRAL ENERGY," LAMP SICNAL, MULITPLE AND EXPRESS SWITCHBOARDS

FOR ANY SIZE EXCHANCE.
MAGNETO CALL OR CENTRAL ENERGY TELEPHONES.

Transmitters tor Local Exchange

and Long Distance

Service.

Specially Adapted

tor Central Energy Work.

Absolutely Non-packing and

Indestructible.

THIS WE GUARANTEE.

Columbia Receivers

are of the

Bi-polar Type and are

Guaranteed to

Maintain their Initial HI

Etficiency.

Furnished with Concealed Cord,

or

Exposed Connection.

COLUMBIA DESK SET.

Requires no wiring to the coil or extension bell, the generator induction and ringer coils, being combined in one unit,

reducing liability of open circuits from multiplicity of binding posts and connections.

Columbia Switchboards have no SPRINC JACKS mounted therein, same being transferred to the

ends of the Switching Cords, where they are READILY ACCESSIBLE for INSPECTION and
REPAIRS, and the NUMBER of SPRINC JACKS USED is BUT 80 PER CENT.

of the NUMBER employed in OTHER makes of SWITCHBOARDS.

Columbia Telephone Manufacturing Co.,
200 South Clinton Street, CHICAGO, ILL., U. S. A.

IDEAL SELECTIVE

LOCKOUT PARTY LINE

SYSTEM
FOR EXCHANGE SERVICE

AND THE

Ideal Automatic

Exchange System

FOR

FARMERS' lines and
SMALL TOWNS.

AN INDEPENDENT SERVICE

M Party Line Rates.

WRITE US AND WE WILL TELL

YOU ALL ABOUT IT

Representatives Wanted, men
understanding the Telephone
business Only

w • bave reeentlj pnrehaaed 1 1. «- patents of the l>HAKK
TBLBPHOXK CO., covering the ihiakk MK1.KCTOK
and BATTKin CUT-OUT and have made Improvement*
<.n the ayetem, on whleh patents are now pending.

WRITE US NOW FOR CIRCULARS.

THE U. S, ELECTRIC MANFG, CO.,

2000 Etna St., BUTLER, PA.

SIMPLEX TOLL COLLECTOR
OPERATOR CAN RETURN COIN.

SAFE. SIMPLE. DURABLE.

How about using one of

I these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SICNALINC 'PHONE?

DROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone &Electric Co.,
76 Fifth Avenue, CHICAGO.

YOU DON'T REALIZE

HOW MUCH YOU
CAN INCREASE YOUR
DIVIDENDS WITH OUR
PAY STATIONS

NOTHING BUTMONEY
You must not buy without

first writing us.

TrieAMERICANTQLLTELEPHONECQ.,

50 Sheriff Street, • CLEVELAND, 0.

WE ARE LEADERS.
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STANDARD

Telephone andElectric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR C4TALOCUE.

TnroununIMFH3r£

SWITCHBOARDS and

TELEPHONES
That free you from all troubles.

h3Bfc
jTHOTM;

CENTRAL ENERGY SYSTEMS.

Send for Catalogues.

Correspondence Solicited.

YOU NEED GOOD APPARATUS

WE MAKE IT.

We can help you to start right and earn dividends.

200 Capacity Eureka Switchboard.

EUREKA ELECTRIC CO.
CHICAGO, U. S. A.

Telephone Troubles
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

IN EVERY DETAIL.

Our Line of TELEPHONES, SWITCH-BOARDS,

PROTECTIVE DEVICES Is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,

36-58 W. Jackson Boulevard. CHICAGO. U. S. A.
No. 34 Central Enemy Tclcphc

IT'S EASY
upon examination to find count-
less superior points in KELLOCC
APPARATUS.

IT'S ALWAYS®
All their Telephones are equipped
with Transmitters and Receivers
that have no equal.

Portable Desk Set.
««!•«.

We say without hesitation and stand ready to prove the state-
ment that the KELLOCC TRANSMITTER IS BETTER THAN THE
"Bell Solid Back." Their Receivers are equally as high grade.
The shell alone costs us two-thirds the selling price of complete
receivers of some of our competitors.

KELLOGG SWITCHBOARD & SUPPLY CO.
»"!•"' '••' " -"" N"- '' 229 So. Creen St.. CHICACO, ILL.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO

C9 CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-GARLSON
70-82 W. Jackson Boul., TCI IICO P>fl

CHICACO, U. S. A. I CLi Iflrlli UU.

HIGH-GRADE

SERIES 'PHONE.
One of me strongest Series "Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut. 4 bar.fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induction
coil in base. Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND FOR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
9098 MARKET STREET. CHICAGO.

Wright Gable Hanger.
SEND FOR SAMPLES AND PRICES.

R. I. TELEPHONE & ELECTRIC CO.,

PROVIDENCE, R. I.

Mention this paper.

YOU WILL REST ASSURED
That Your Terminals are Safe

When Protected With a

Moon Fuse Terminal Head
NeverKnown to Fall or Lose a Wire.

THIS ILLUSTRATION SHOWS THE OUTER CASING CLOSEO

Simplifies testing and transposing ot tines:

it occupies but a small space; the only

cost of maintenance is fuse wire

Write Now For Descriptive Matter.

THE MOON MFG. CO.
45-47-49 S Canal St.. CHICAGO.
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SI8NAL0ID

THE MOST PERFECT
AND RELIABLE

Coloring and

Frosting Liquid

FOR

INCANDESCENT
ELECTRIC LAMPS.

"Will never peel, chip or crack, and
the color will outlive the life of the
lamp.

MANUFACTURED BY

SlGNALOID

Chemical Works

Jersey City,

NEW JERSEY.

K0K0M0 TELEPHONES
\A/1.I Satisfy YOU.

NOTHINCIN FRONT OF THEM.

Writ© us for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFG. CO.,
No.
20. KOKOMO, IND.

2 BATTERY CALL TELEPHONES $4.50
GOOD FOR 600 FEET.

METALLIC LINE FOR INTERIOR USE.

2 MAGNETO CALL TELEPHONES $7.50
GOOD FOR 3 MILES.

SINGLE IRON WIRE FOR PRIVATE LINES.
BATTERIES ARE INCLUDED.

FARR & FARR,
110 W. JACKSON BLVD., CHICAGO.

ASK FOR

i THIS

WE CAN SAVE YOU MONEY
on an instrument you need, not only on the

J

tlrst cost, but it will* make you money every day
in the year. Write for circular and prices.

Illinois Electric Specialty Co.

Marquette Building. CHICAGO.

AWARDED HIGHEST

MEDAL ON TOOLS

AT PARIS EX P0V
SITION OF A
1900. A

* AWARDED

HIGHEST

-^MEDALON TOOLS

AT PAN-AMERICAN

EXPOSITION

THE OICKE T001 COMPANY,
FACTORY: DOWNERS GROVE. ILL.

Eastern Office : J. E. Way. Manager,-
39 Cortland! Street. New York.

Thos. G. Grier, Electrical Building. Chicago.

St. Louis Office: W. N. Matthews * Bros..

320 N. 6th Slreet.

ELECTRICAL

SUPPLIES AND

MACHINERY.

Estimates furnished on any
size switchboards. Second-hand
electrical machinery houg'ht
and sold.

THE F. BISSELL CO.,

TOLEDO, O.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date 100 per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every
house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus
are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W„ WASHINGTON, D. C.

BOSTON CABLE CLIP
THE STANDARD EVERYWHERE.

ADJUSTABLE TO ANY SIZE CABLE.

STRONGEST. SIMPLEST. BEST.

CHASE-SHAWMUT CO.
BOSTON,

SOLE MANUFACTURERS.
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AWAIT THE
I. T. APPARATUS.

IT8 MANY NEW FEATURES ARE
VALUABLE IMPROVEMENTS.

INTERNATIONAL TELEPHONE MFG. GO.,
HARRISON AND CLINTON STREETS, CHICACO.

THE IMPROVED
GRIGGS DESK TELEPHONE

HOLDER AND BRACKET.
(Paten) applied for I

It is inilimp'-'iiBublo I" overy od« using o tcli phona
on a dunk. Saves Its cost a dozen Omen over. In

both ft tlm-aml in v saver. B*VOI time arid

troubk- <>r liftlntr phoiu- .if desk when ;

orplncInK on desk nftorbelnaanlockoil. N sec

slty for using dcnk slldoas bolder, and ihu pre-

venting access to drawera, No handling of phone
.a nil in Bear; No more occidental upsetting
uini breaking "i i>ii . oh our Improved telepnonc
holder prevents it nil Your telephone in-untl.v in

place when needed, and Justus quickly oat ><r the
waj when not wanted it- meril must appeal at

once to every telephone user. Pries B.00. Ouaran
teed to irlve sateifactton. Can bi< adjusted to lit

: ,in alxe Base Discount t.. the trade. Loml repre-
sentatives wanted In everycity ofthe United States,

THE GRIGGS MFG. CO., 79 Fifth Ave., Chicago.

CONTINENTAL CONSTRUCTION GO.
GENERAL CONTRACTORS FOR TELEPHONE, ELECTRIC

LIGHT, HEAT AND POWER PLANTS.

MARQUETTE BLDC, CHICAGO.

M CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work

.

dives a higher percentage ol useful effect than any other water-wheel

heretofore made. All sizes, right and letl hand, are built from patterns per-

fected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contem,

plating the improvement of powers, will find it to their interest to confej

with us, a»we are willing to guarantee results where others have failed, no

matter what make of turbine has been In use. STATB REQUlREnENTS
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in

limited penstock room. Special attention given to designing for

difficult situations. Write for pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

The Smith-Vaile Electric

Driven Triplex Pumps.
Are easy to start. easy to run

and are the acme of perfection.

We build STEAM AM) POVVLP PI •If'IN'i

MACHINERY lor all purpose., Including

WATER WORKS
PUMPS,

Jet and Surface GOMDENSEBS
AIR COMPRESSORS.

Cottonseed and Linseed OH Ma-
. chlnery. Kilter Presses and
Victor TurWnes.

IF INTERESTED. AllllkESS

The SHIwell-Bierce & Smith-Vaile Co.,
257 Lehman Street, DAYTOH, OHIO, U. S. A.

^
J
FIBRE-GRAPHITE

COMMUTATOR k

; ^tvy-uy6wcMvn.fi

There's No Friction
with the Fibre-Graphite Commutator Brash.

Being 90 percent, p-.re graphile, it insures low
refinance, no sparking under a varying load, and
longer wear. TLere is no greasing required.

The Fibre-Graphite is therefore the taoit ceo*

nomic brash on (be market. Send for pri

HOLMES FIBRE-GRAPHITE MFG. CO.

5l55Wakefield St., Germantosvn. PHIUDELPHU.

Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Co.
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AUTOMATIC ENGINES

HIGH-GRADE

,/

/

ENGINES
VERTICAL AND HORIZONTAL.

AUTOMATIC AND THROTTLING.

BELTED OR DIRECT CONNECTED.

GUARANTEE PERFECT REGULATION FOR ELICTRIC LIGHTING

AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. BAYLEY & SONS CO.,
MILWAUKEE, WIS., U. S. A.

YOU
should know more about

our direct reading

OHMMETER

F. B. SAGE & BRO. t

123 Liberty St., N. Y.

JEFFREY
ELEVATING,
CONVEYING,
POWER

TRANSMISSION

FOR CATALOGUE,

THE JEFFREY MFG. CO.
COLUMBUS, 0. ;

6AS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

GASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

WINTER IN FLORIDA.
THERE will be a larger fruit crop in Florida

this season than ever before. Many cozy
family hotels hare been opened at reasonable
rates at tbe various springs and lake resorts and
travel promises to be heavy. The Monon Route
will put on a through Pullman sleeper, nights,
to Jacksonville, beginning Jan. 6. The City
Ticket Office is at 232 Clark St.. Chicago. Write
for "Ten Routes to the South."

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

THE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-V/esterr. Line, ar-

rives San Francisco =.15 after:

day and Los Angeles 7.4; next

-
' change of cars; all meals

UJg Cars. Buffet Library Cars
-ythinjr.

. 10.30 p. rn.

ist Sleepers daily to Califor-

nia and Oregon and : nducted

every Wednesday from New
'.. Send 4 cen'.i postage for

rated" to Ch:

•ay,

-
'

.
' -

'-

I

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market

Write for Prices.

Manufactured by

THE HEATH ELECTRIC CO.,

DETROIT. MICH.

lAMONDSPECIAi.

POPUCAjjllChT TRAIN

GRAPHITE RESISTANCE.
Graphite resistance in rods, tubes or otherwise. Any resistance

wanted—one ohm to one million ohms. Write for particulars.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

-AT/Ti EMPLOYES
In the operating department of the "Alton Road " are
required to pass mental and physical examinations
calculated to secure absolute safety to passengers and
freight. Fidelity, promptness, and accuracy are re-

warded by the merit system, the result being that one
of the safest railways in the world is

"THE ONLY WAY"

CHICAGO

. CHARLTON, a 1: ni fissinobb aubnt,
OffTOA-QO, I l.i.J Ml!.-!.

THE

Handsomest Calendar
of the season (in ten colors), six

beautiful heads (on six sheets, iox
12 inches), reproductions of paint-

ings by Moran, issued by General
Passenger Department, Chicago,
Milwaukee & St. Paul Railway, will

be sent on receipt of twenty-five

cents. Address

F. A. MILLER,
Ocnural I'ansenjfcr Agent. CHICAGO.

fSheet Steel Indian Canoes\
£ Non-sinkable and indestructible. 14 feet long, 89 inch beam. I

Twenty-Two Dollars, Net. S^eMEwI
%W.ll. MTTLLrNS, 352 Depot St.SAT.EM.OHIO^

Are You Alive?
able heat units go with it. Th

mmm
to 20% in your fuel bill. Does this interest you?

c alio manufacture STEAM AND POWER
PUMPING MACHINERY for all purposes.

AIR COMPRESSORS,

VICTOR TURBINE WATER WHEELS,

OIL MILL MACHINERY AND

Stilwell Bierc« £SmithVAile C«

Dayton Ohio, U.S.A.

REG.TRADE MARKS The PHOSPHOR BRONZE SMELTINGCO.QMITED,
2200 WASHINGTON AVE.,PHILADELPHIA.

\ "ELEPHANT BRAND PHOSPHOR-BRONZE"
ING0TS,CASTINGS,WIRE,RODS, SHEETS, etc.

„,&" — DELTA METAL
CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

COMPOUND MUST
TO SUIT IT.Your Boiler Water Must be Analyzed TEE

You must deal with a Company who can sell you the concentrated solid extracts to be
reduced by you as wanted. This saves freight also makes it economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost rroney but will save the
boilers and are cheapest In the end with perfect results. This is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE EOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, CHICAGO, ILL.

WAdt. H. EDGAR, President. TELEPHONE, HARRISON I338and 1373

CEDAR POLES
L1NDSLEY BROTHERS COMPANY

MENOMINEE, MiCH., PORTLAND, OREGOW AND SPOKANE WASH.
VA/HOLE-SALE PRODUCERS

SO-roOT TO 80- FOOT POLES OUR -SPECIALTY.

25 FOOT 5, 5K, 6 and 7 inch POLES.
30 FOOT 5, 6, and W inch POLES.
GET OUR PRICES ON THESE OR ANY OTHER STANDARD SIZE FOR QUICK DELIVERY.

MALTBY LUMBER CO., BAY CITY, MICHIGAN.

CEDAR POLES,TIES, POSTS, ETC.
A complete stock of these commodities con-
venient for immediate shipment. It will pay
you to favor us with your inquiries

SUCCESSORS TO TIIC MflDCC PEFIAR PA ™*l'«l OFFICES,

THE PORTER-MORSE CO. I Ilk lllUllOC Uklfftll UUl SAGINAW, MICH.

PRINCIPAL OFFICES,

SAGINAW, MICH.

IPa/vXaWju^ (wwa/XoAU/ §ivv\wm«v &v#w £©.

Sk
M.KLEIN & 5I0N

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of Interest to all linemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

CHICAGO, ILL.

THE TENNESSEE LUMBER CO.

Is headquarters for red cedar and chestnut tele-
phone poles, fence poets, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Mala Office, Lewlsburg, Tena., Branch Office,

Kellerton, la., Oak Mills, Montlcello, Ark.

POLES.
WHITE CEDAR.

IDAHO CEDAR up to 80 ft.

BERTHOLD

& JENNINGS,
8T» LOUIS.

Chemical Building.

CROSS
ARMS,

LONC LEAP
PINE AND FIR.

Michigan White Cedar Poles.
A LARGE ASSORTMENT, ALL SIZES.

We are making very attractive prices on a large stock
of 25 foot 5 and 6 inch top, 30 foot 7 inch top and up.

Orders filled promptly In carload lots. Correspondence
solicited. Write to Escanaba, Mich., office for prices.

5 3

5 3

KELLOGG SWITCHBOARD & SUPPLY CO.,
Congress and Creen Sts., Chicago, III.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WI8.

Producers and Wholesalers of White Cedar Products.

POLES, TIES, POSTS.
t,e

sSe

;
oe

»Tk
co

PRODUCERS. We want your inquiries always.

CEDAR POLES J0HN h.fowler
UL-L//ll\ I I/LLV 1705-7 flSHER BLOC. CHICAGO

POLES W. C. STERLING ft SON.
MONROE, MICH.

EleTon Pole Y»rdi In Mlchljran.
sl» I

TIES.
Wholes*!* Producer! for 10 yean

4 :n : !
i

] g *{ i
)

'.
.

:B jf T grnTTZTE
CEDAR POLES * POSTS

74S MARQUETTE BLOC.

STREET RAILWAY TIES.
Onr specialty, 7 foot while cedar tie* fop Electric
and Street Railways.

PERRIZO &SON6,
Daggett, Mich.

Santa Claus
Is giving away

CREEN BOOKS
of Hardware Specialties. Be sure

you get one.

SMITH & HEMENNA/AY CO..
UTICA IIBOP KIHC. K A. TOOL, CO.,

ask your dealer for these goods. 2!M» Kroadtvuv. ><•« York City.

GASOLINE MOTORS
FOR—

BICYCLES, VEHICLES, LAUNCHES.

LOWELL MODEL CO.,
NORTH cwriw;rnpn MARC

ANDERSON& SONS,
) 6 Macomb SI.. Detroit. Mich.

Digging Sets, Arm Braces. Guy Rods.
Pole Steps. Etc.. Etc.

Toot, and Tmn Work for
TELEPHONE AND RAILWAY CONSTRUCTION.

EXAMINATION
U ,.-

vf-*-*

Tbeo.Audel«£ftPublisTjer<s_
I 63_5th Ave., NewYorK.

TORREY
CEDAR CO.,

CLINT0NVILLE, WIS.

uirgt Stock Constantly or Htno.

RED CEDAR PILINC, POLES AND
|

POSTS, •
.'. r .;

CEDAR CO.. Mempols, Tcnn.

I Send ,our Book Orders to

ELECTRICIAN PUBLISHING CO.,

<EnART*L*S
a m~ & *.« m. m^.M ' ff

A
e» . . m.

4 kA aSah.it St., Cmi<*&o.
"YaRdS: rlKCOHNlNCl;, M«cl>. _ GrREeNJBAY. Wfe. _ New Lori'Dotf. "Wis.
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Integrating

Wattmeters
For Single and Polyphase Circuits*

Small in Size

Light in Weight

Case Substantial and

Dust Proof

Permanent

in Calibration

Accurate from two

per cent of full load to

fifty per cent overload

Westinghouse Single-phase Integrating Wattmeter.

Westinghouse Integrating Wattmeters
Record True Energy Accurately Under all Conditions of Inductive or Non-inductive Load

Westinghouse Electric
& Manufacturing Co., Pittsburg, Pa.

Write Nearest Sales Office. Sales Offices: All Large Cities.

THE GORDON PRIMARY CELL.

1 ' ^ iff

The most improved, efficient,

long lived and economic primary
cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm
service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Gordon Battery Co.,
13 and 15 Laight Street. New York.

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co.

WORKS AT

TRENTON, N. J.

VINDEXTRANSFORMERS
Always Reliabh

FACTORY,

AURORA,
ILL.

VINDEX EIL-E
BROWN 4. McL&IN, Boston, Mass.
MISSOURI ELECTRICAL MFC. CO., St. Louis, Mo.
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FORT WAYNE ELECTRIC WORKS,
(INCORPORATED)

" Wood " Open, Semi-
Enclosed and Enclosed

Motors

FOR DIRECT CURRENT CIRCUITS.
5 H. P ENCLOSED MOTOR.

IN CAPACITIES

FROM

ONE HORSE-POWER

TO

TWENTY HORSE-POWER.

CAN BE

OPERATED EITHER IN A

HORIZONTAL, VERTICAL

OR INVERTED

POSITION.

6 H. P. SEMIENCLOSEO MOTOR.

Main Office and Factory, - FORT WAYNE, IND.
BOSTON, MASS., .".IS ExcHAKCfe 1ILDG.

PHILADELPHIA, PA., 101 Tur. Ho.OMB.

SYRACUSE, S. V., 717 Imi.lave Hlm...

PITTSBCRG. PA., 902 Ki.th Ave.

-LIST OF SALES OFFICES:-
CIXCIKKATI, OHIO. 40'2 Neave Iii.i.i.

ST LOUIS, MO.. Hltf Lincoln Ttit *t lfLi,r..

i -HICAGO, ILL. 6'2:l MiRijiETTE Bldo.

ST. PAUL, MINN., 615 Gehmama Life BXDO.

GRAND RAPIDS. Mil II. 222
ATLAN >.lVt.

RBW YORK. N. Y.. *n N r.w Stkee*
VOKAIIOMA, .'Al'AN. BUSIIAU. US Hint.-.

fr.MwfwIvS^^ixMHfedy^Hfefta ft <fc»»d>00»»4>»$ ^»»»<»»<

CROCKER-WHEELER COMPANY,
Manufacturers and Electrical Engineers.

Years of experience together with our reliable

product impels us to call your attention to our

Generators for Furnishing Power and Motors
for Driving Tools in Machine Shops, Etc.

Main Offices and Works, AMPERE. N. J.. U. S. A.

•••••••••••••••••••••••••••^•••••••••••••••••••••••••iiiiiiiifii liiiiiiiiiiiiiii iiiiiiiiii iij i iiiijijij

There is No Higher-Class India-Rubber Insulation
For Wires and Cables thanHABIRSHAW
IX

Authorized Manufacturers of the

FLEXIBLE TUBI WIRI

i The India-Rubber and Cutta-Percha Insulating Co.,

J. W. GODFREY, Manager Sales,
IB Cortlandt Street, NEW YORK.

MAIN OFFICE, Clenwood Works,

VOI>JK IM. Y.
»»»« ••••••••••»M «M »i*»iM »*Miw«iiii iiMiiii iii iiii^^
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SCGffHDAHL PATENT
NEW TYPE

made right
sold right
Saves trouble

ASK YOUR DEALER
FOR IT!

TRY ONE AND BE
CONVINCED.

Sample 3-in. Bell, jn-
Nickel Finish 4UC,

Black Enameled 35c.

Sent by mail prepaid
on receipt of price.

Write lor Circular.

SPIES

ELECTRIC COMPANY,
BOLE MAKSRS.

87-89 W Van Buren St.

CHICAGO, ILL.

CARGENT & LUNDY,

Engineer?,

loco, 46 E. VAN BUREN ST., CHICAGO. .

FREDERICK SARGENT. A. D. LUNDV

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Wasbers
and Packings. Patent insulating Cleats.

MANUFACTURED BT

THE KARTAVERT MANUFACTURING CO. Wilmington, Del,

VULCANIZED FIBRE.
Highest grades for electrical Insulation and mechanical purposes, in sheets,
tubes, rods and special shapes. Catalogues and samples on application*

VULCANIZED FIBRE CO., - Wilmington, Del.

HAZARD MANUFACTURING CO.,

Wires and Gables.
HIGH-GRADE RUBBER

COVERED,
WEATHERPROOF

MAGNET, OFFICE, ANNUNCIATOR WIRE.
Ssyekal Office ahd Wobkb, New York Office, Chicago Office,

Wukesharre. Pa. 60 Dey St 1201-2 Marquette Bldg

f\m.^w ^wfay\
wvisooft

AllANSlES
R;snr

Aiiim'

'<fe»

WIKSESIYS

MECMNICALDFMI
IT COSTS IARTvESS
Is independent of weather. The fem is

positive in action. Responds instantly
to sudden demands for more steam.
Burns cheap fuel. Costs practically nothing
for operation when exhaust steam is utilized

B.F. STURTEYANI boston,
NIW YORK - PHILADELPHIA - CHICAGO •. LONDON

CARR COMMUTATOR TRUING DEVICE.
DIRECTLY ATTACHABLE TO
ANY MACHINE HAVING A

REMOVABLE BEARING CAP.

Built In Two Sizes

TYPE A,

tjuu-
*1

1 fi K
r tod

TYPE B.

THE AKRON ELECTRICAL MANUFACTURING CO., AKRON, OHIO.

1 Black Diamond File Works I

4S
4$
«R
*J
4y

*s
4S
4S

Est. 1SS3. Inc. 18*5.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

OUR GOODS ABE ON SALE IN RTERT LEADUG HARDWARE
STORE IN THE UNITED STATES AND CANADA.

G. & H. 6ARNETT COMPANY
PHILADELPHIA, PA.

opoj,o^ofcfojo-apofojcf j o^ofofcyofcjfcyopopcj;^

J*
J*

c»

THE

WARD
PORTABLE

Makes a First-class Desk Portable at a

—LOW PRICE—
The Cylinder is Adjustable so that the Light Opening

may be arranged as required.

' SEND FOR POCKET CATALOGUE OF ALL DESICNS.

27 Thames Street,
" YORK CITY.McLEOD, WARD * CO.^

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 PINI

8T. LOUIS, MO.
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CIMDI CV INSULATED
Ollflr LLA wires and cables.

RUBBER COVERED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.

*"L"o
6
u,v'r«l

CCNT Simplex Electrical Company,
U3J M L,-adrock Block, CHiCAr.O. 7 5-81 Corn hill, BOSTON, MASS.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S.A.

TRADEMARK.

I*S!» 1'arin KxpnHition.
Ilcdal for K libber Insulation.

893—World'a Pair.
Medal for Rubber Insulation.

THIS STAM> Vltl> FOB
ICI Itltl.K I.\SI I.ATIOX.
Sole Manufacturers of

<^sm

.

CONTINUOUS RAIL JOINT COMPANY
OF AMERICA.

L "TT1. 1
NEWARK, N. J.

I and For.y-
». oo

.r«d (7.SOO)

Dkonite Wires, Okonite Tape, Manson Tape, Candee
w
"iof Wires.

THE OKONITE CO., Ltd.

HKint 8K&. '
"»»•« 253 Broadwaj, Hew York.

Geo.T. Manson, Gen'l Supt,
W. H. Hodglns, Secy.

Jueen fc Co.,
1010 Cheatnnt St., Phila.

480 M0N0N BLDG., C;;IC«I8.

fc^ INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

Paranite Rubber Covered Wires and Cable*,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEGRAPH AND FIRE ALARfl CABLES.

All Wires are tested at Factory. JOVB8BOBO, I SID.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-R«
Focus Tubes, Induction Colls.

STERLING EXTRA INSULATING VARNISH.
Stf rllnif Extra Black r tnlnhlna; Vart.i*).,

Bterlldg Black Air I>rylnjr Varnlih.

THE STERLING VARNISH CO.,
Pittsburg, Pi.. U.S. A.

Sterling lilark Core I'late Varnl.h.

THE STERLING VARNISH CI,
26 Co Imo re Ro*. Birmingham, England.

ELECTRIC WIRING TUBES,
TROLLEY KNOBS, INSULATORS.

MASlTAi TCREBS OF

PORCELAIN OR CLAY SPECIALTIES,
Knob., Cleats. Clrc.lt Broken.

THE BOWeRS MANUFACTURING CO.,
MOGADORE. OHIO.

IDEAL AUTOMATIC
ANNUNCIATORS.
Tb« Itest on tbe Market

Wri e for Price*

Manufauiarcd by

THE HEATH; ELECTRIC CO..

DETROIT. MICH.

BARE AND INSULATED

ELECTRICAL WIRES
OF EVERY DESCRIPTION.

CROWN RAIL BONDS.

AMERICAN STEEL & WIRE CO.
CHICAGO. NEW YORK. DENVER. SAN FRANCISCO.

2,000 IN USE.
Bipolar tLr.d Mu.Ui->;*r lfo*«A
from *4 Co M boncpovfr. Ir/ai-
nm'rrwuilctiu !<-,;». WinU
or rr ni. Oood profit* Cor i<Mti.
The Babart EhclUiX^.Tm^***-

gf*
i©

Th« Incandescent Lamp Raplacar and
Cleaner replaces and cleans any o. p lanp
at any hel»ht or ancle.

Incandescent Electric Light Manipulator Co..

I l 6 Bedford St.. Boston, Mass.

I-T-E
CIRCUIT BREAKERS
CUTTER ELECTRICAL CO.. PHILAnPl phia

YES, AND "UNCLE SAW" USES THEM.TOO.
Read why the Signal Corps U. S. War Department adopted
our make. We can please you. Ask lor particulars.

296 BROADWAY,
NEW YORK.ERICSSON TELEPHONE CO

LIGHT
If you want light to see objects below the lamp

USE SHELBY LAMPS.
16 C. P. Horizontal are 14 C. P. Vertical. Other makes are

7 C. P. Vertical.

THE COIL DOES IT IT'S FLATTENED.

LIFE
The Longest Life at Best Efficiency.

SHELBY USEFUL LIGHT LAMPS.

THE

USEFUL LIGHT
Pat. Oct. ao, 1 900.

A TRIAL WILL PROVE OUR CLAIMS

SHELBY ELECTRIC CO SHELBY, O.

^ESTUN Electrical Injtament Co.,

—"•aF Wavcrly Park, ESSEX CO., N. J.

Weston Standard Portable Direct Rsadinp;
UM™> Miiiiioiiwters, voitmaatirs.

' Ammeters, Williammeters,

Ground Detectors ar.d Circuit Testers,

Ohmmeters, Portable Galvanometers,

IlKItl IN

The Standard fc nT Port-

able Laboratory Standard.-* h

'>ur Station Voltmeters and Ammc(<-<
unsurpi

"«*<> standard Portable Ulrect
Reading Ammeter.

Electric Heal in? Apparatus.
SEND FOR 64 PIGE CATALOCUE

"UNIT' ENAMELED RHEOSTATS.
The Simplex Electrical Co.,

Cambrldceport, Mass.
CHICAGO H

WILLYOUNG X-RAY APPARATUS.
u , inn r |u*t poblUhed

IMUClli'V COM - \-W \Y M \l-"

and picture* our 1 *pc i' A H, M
•Short Core" Portable Mechln
Cunningham Mercury .Ifl Intel

—SfNO tOc IM SUMPS FOR No S07

M BBS, li I OftOS<

tttcent Mltfl 10 Lowell «"

I bon
ELMER G

at I uke'i rtoftpltal Ne*

WILLYOUNG.
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Paragon SewingMachine Transmitter
FOK IHKKCT A\l) .4I/rUKXATIX<» <l UKKXTS.

P
I ARfiGON

I OINTS

TRADE G |. M«Rn|

Absence of belting. ••

No rheostat.
Can be applied to any machine without mutilating the machine.
Runs only with the operation of the sewing machine.
Takes power only in proportion to the amount of work being done and the speed

or number of stitches per minute.
Stops instantaneously "on the stitch" without the use of a brake.

Has variable speed under perfect control of the operator and giving any speed

from two stitches per minute to 2,000, making it possible to "pick up" the

needle a fraction of an inch when desired.

Starts immediately at full speed when desired.

GENERAL INCANDESCENT ARC LIGHT CO.,
CHICAGO.

ILL.

CINCINNATI.

OHIO.

NEW YORK, N. Y.

. BOSTON. MASS.

CLEVELAND.

OHIO.

DENVER.

COL.

STORAGE BATTERIES
For Lighting Plants, Railroad

Cars and Buildings.

r Automobiles and Pow
THE ONLY BATTERY FOR PRACTICAL PURPOSES.

We Maintain and Guarantee»^mm-mmmmmmmmmmm«^^—^

^

mmmmmmmmmmmmmm.

all of Our Lines of Batteries.

ESTIMATES FURNISHED FOR ANY CAPACITY.

UNITED STATES ACCUMULATOR CO
951 MARQUETTE BUILDING, CHICAGO, ILL.

/

Crocker-Wheeler Co.
MANUFACTURERS AND ELECTRICAL ENGINEERS.

Motor-Dynamos and Dynamotors
FOR

TELEGRAPH AND TELEPHONE PLANTS.

We can justly say that wo are pioneers tn this field and have made
an especial study of the application of dynamo electric machinery

to this class of work. We have Introduced many Improvenv nts to

meet the various conditions encountered and to comply with

standards recognized In practice.

BRANCH OFFICES IN ALL PRINCIPAL CITIES.

8IZ€ ?<,f MOTOR- DYNAMO Main Office and Works: Ampere, N. J., U. S. A.
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A Small Curve illustrating An Important Fact.

The "CblOtibe HCCUtTlUlatOt" produces a constant load upon

Generators and a constant voltage across the Lighting Bus.

SEND FOR BULLETINS DESCRIBING TYPICAL INSTALLATIONS IN ISOLATED PLANTS.

The Electric Storage Battery Co.
Allegheny Avenue and 19th Street, Philadelphia, Pa.

Nnt<' tl"' Hurt in. I m ..I 1 1 'im (" tin k" r
.

- f . i i i. .

Note the even loud upon generators, Sales oirn as:

NbwYork Boston Cbicaoo Baltimorr, St. Louis. sas Fbamcisco, Clevblasd

R43 100 Broadway. 60StatcSt. Marquette Bldg. Equitable Bldg. Walnwrlgnt Bldg. Nevada Block. N'ew i -

pI^^^ODIJ^U^IVI FoR Incandescent Lamps and Everything Else.

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.

PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.

Me sell PLATINUM in any quantity, either large or small. We buy PLATINUM or anything

containing PLATINUM, in any quantity.

BAKE^R «& CO.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

Newark. N. I. New York Office. 120 Liberty Street.

I lit PURCHASE OF GOOD GOODS WILL ESTABLISH

A HIGH I AN UAKU IN YOUR PLANT. TO DO

THIS, BUY ALL YOUR tLtu I Klu SUPPLIES

FROM THE OLD RELIABLE COMPANY
113 W. THIRD ST., CINCINNATI, OHIO.

EDISON PRIMARY BATTERIES.

".i" GAS ' '<- < I

SLOT MACHINES.

AUTOMOBILES

BULIOAO SIGNALS.

CBOS SING BELLS,

SMALL MOTORS.

ETC.

CONSTANT : =>-r

NO LOCAL ACTION,

WILL NOT mtt:i.

LOU.O T.G MT

cells ro*

POKTlILt

WOMK.

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY,

ALPHABETICAL INDEX OF ADVERTISEMENTS.
Akron Electrical Mfg. Co.... —
Akron Smoking Pipe Co 5

American Battery Co 10

American District Steam Co..—
Amer. Electric Fuse Co —
Amer. Electrical Heater Co. .10

Amer. El. Telephone Co 15

American Electrical Works. ..11

Amer. Relit. A Lighting Co.. 10

American School of Correap —
Amer. Steel A Wire Company. 1

Amer. Toll Telephone Co.... 14

Anderson & Sons, W. H 10

Anderson Tool Co., The 5

Audel & Co.,Theo 19

Badt & Co., F. B 10

Baker A Company 3

Ball Engine Company 18

Barnes Company, Wallace....—

Barnett Company, G. A H 22

Barrett A Co., M. I- 7

liaylcy A Sons Co., W ........ 18

Berthold A Jennings 10

Bcaly A Co., Charles H 22

Blssetl Company, The F —
Bosaort El. Construction Co. . IS

Bowers Manufacturing Co ... 1

Brunt Porcelain Works, Q. F. 7

Bullock Electric Mfg. Co 10

Bunnell Telegrap.AEk'C Co. 9

Burnley Battery A Mfg. Co..—

Central Electric Co 5

Central Telephone A El. Co.. 16

Century (J lass Co 10

Chaillot, Adolphe A 22

Cbasc-Shftwmut Company. .11

Chicago A Alton Railroad.. ..M

C. AN. W. R. R 18

Chicago Edison Company—

4

Chic. Fuse Wire A Mfg. Co.. .19

Chic. House Wrecking Co.. ..13

Chicago Insulated Wire Co... 1

C., M. ASt. P. R. R 18

Chicago Telephone Co 16

C, H. AD. Ry 18

Colorado Lamp Co.. The 10

Columbia Telephone M fg.Co.--

Continental Tel. Const. Co.. 17

Continuous Rail Joint Com-
pany of America 1

Couch A Seeley Co —
Crocker-Wheeler Company.. 2

Cutler-Hammer Mfg. Co
Cutter Elec. A Mfg. Company. 1

D. A W. Fuse Company —
Dearborn Drug A Chem. Co.. 7

Diamond Meter Company.... 4

lUcke Tool Company —
Dixon Crucible Co., Joseph. .18

Edison Decorative A Minia-

ture Lamp Department 10

Edison Mfg. Company 3

Ed wards A Company 12

Eldredge Electric Mfg. Co...—
Electrical Engineer Institute. 10

Electric Appliance Company. 10

Elec. Motor A Equipment Co. 4

Electric Storage Battery Co.. 3

Electrician Pub. Company. ..21

Erlcason TelephoneCompany I

Eureka Electric Company... 15

Furies Manufacturing Co 7

Farr A Farr 16

"For Sale"Advertlsementi .. 12

Ft. Wayne Elec. Works., Inc.. 21 I

Fowler, John H 19

Franklin Eng. A Elec. Co....— I

G. &, P. Engraving Co 1

General Electric Company. .. 9

General Incandescent Arc
Light Company 2

General Incand. Lamp Co....—
Genevieve Company 11

Goodchlld ..fc Welsh —
Gordon Battery Company... .22

Great Western Smelting A
Refining Company —

Gregory Electric Company... 12

Griggs Manufacturing Go.... 17

Hartford Steam Boiler In-

spection A Insurance Co...—
Hazard Manufacturing Co...—
Heath Electric Company .... l

Hobart Elec. Mfg. Company.. 1

Hoffman, G. W 18

Holcomb-Lobb Oo —
Holmes Flbro-Graph.Co —
Humphrey, Henry H —

Illinois Central R. R 18

Illinois Electric Specialty Co.15

Illinois Maintenance Oo 12

Incandescent Electric Light

Manipulator Company 1

Indiana Rub. A Ins. W. Co.... 1

India Rubber A Gutta Percba

Insulating Company —
Intornat'l Corres. Schools ... 6

International Tel. Mfg. Co. 17

Jeffrey Manufacturing Co.... 18

Johnston. Thomas J 11

K. A W. Company 10

Kartavert Manufacturing Co.—
Kellogg Switchboard A Sup-

ply Company 11, 15, 19

Keystone Elect. Inst. Co 3

Klein A Son, Mathias 19

Kneeland Reflector Co —
Kokomo Tel. A El. M. Co 16

Leather Preserv. M. Corp 11

Leclanche Battery Company. 12

Leffel A Co., James IV

Lindsley Brothers Company.. 19

Lowell Model Co -...—

Maltby Lumber Company 19

Manroas, F. N 16

Matthews A Bro., W. N 11

McKlnnoy A Co., W. S —
McLennan A Company, K— 10

McLeod, Ward A Co —
McRoy Clay Works 10

Meredith Cedar Co. , J. P 19

Metropolitan Tel. A El. Co..H
Mica Insulator Company ....10

Miscellaneous Advs 12

Missouri Eloctrlcal Mfg. Co..—
Modern Gas Engine Co 17

Molonoy Electric Company.. 5

Monarch Fire Appl. Co —
Monon Railroad IS

Moon Mfg. Co., The LG

Morse Cedar Company 19

Mullins. W. H 18

Munsell A Co., Eugene -

Murray A Co.. James J 7

National Carbon Company...—
National Conduit A Cable Co.10

National India Rubber Co ....—

New York Ins. Wire Co.,

Ohio Electric Works 11

Okonite Company, The 1

Paragon FanA Motor Co —
Parsell A Weed 22

Pennsylvania Lines 18

Perrizo A Sons —
Phillips, Eugene F 11

Phillips Insulated Wire Co.. .11

Phoenix Glass Company —
Phosphor-Bronze S. Co 19

Pignolet, L. M 10

Pittsburg A L. S. Iron Co 19

Porter Cedar Com pany li»

Queen A Company..

Relslnger. Hugo —
Rellanc* 1 i<any.. 5

R. I. Telepb. A Elec Co —
Rockwood Mfg. Company 1

Roebllngs Sons Co., J. A 28

Sage, F. B. A Bro

St. Louis Elec Suppl]

Sargent A Lundy
Sawyer-Man Elec Company.

.

Schureman A nayden
Shelby Electric Company....

old Chemical work-..

Simplex Electrical Co., The..

Smith A Romenwmy Co
Smith Co., S. Morgan
Spies Electric Company
Spragne Electric Company .

Standard Construction Co. .

.

S'.andanl Klcc'.ric Company
Standard TeL A Klec Co. ...

Standard TJnderg. Oable Co -

Stanley Instrument Co :>

Sterling A Son, W. C 19

Sterling Electric Company. .. 1

1

Sterling Varnish Co.. The.... 1

Stilwell - Blerce A Smlth-
Vatle Company 17

Stow Mfg. Company n
Stromberg-Carlson TeL Mfg.
Company 15

Sturterant Company, B. F....2S

Telephone Co. of Amer.. The 16

Tenn. Lumber Company 19

Torrey Cedar Company 19

Union Switchboard Co 17

fnited States Accnmulau Co, 2

U. S. Electric Mfg. Co H

Valentine-Clark Co.. The....—
Varley Duplex Magnet Co. . 1

1

Vlndex Electric Company. ..—

Vomacka A Maram k —
Vulcanised Fiber Company.. 2t

Wagner Electric Mfp. Co.... 19

Walsh's Sons A Company .. 1:

Warren El. Mfg. Company ...11

Western E'.-v'.r.. c<? j

Western Rl. Supply Company. *

\Vc*tlnghouse Electric A
Manufacturing Company.. 90

Woston Electrical I nit, Oo... 1

Whitehead Company. W. W. 12

Whiting Foundry «

WlUyoung, Elmer Q 1

IS

Woroatter Company, c H :w

For OinssHk ti Iracleaic of Advertisements (See Page «3*
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There Is No Higher-class India-rubber Insulation

For Wires and Cables than

HABIRSHAW.
\ASRI- F~OR PRICI

CHICAGO EDISON COMPANY, 139 Adams Street. CHICAGO.

BREWSTER UNIVERSAL

—

1

A SlfSTEHI Or.-UNITS ,.;^§L
p««s w^jSt taaj fee ^»l»Sty S*awd, wired aba SjiatstSd.

attyUttQg^tfc&ftfiiiape&* .^

'JSWROTRIC S1GSS OR 8tiSt»|«0Ati -
; • *

-
• IMBCGBATIONS OF AKt STYMt.

Ciampa tlta' J*ec*£ta«Si» in parfeciiy rigid yet . jeadU?
adjustable formation ofsoy desired design.

'-} Simple? Practiealt Inexpensive} '-'-','

|l£i$6pes&»We i« "FUqsttet* *r Merebanta 4estrlog to •£««$>

"^weast-ot ti» *!<»«» ijf,
*

: *.V;'->

ELECTRICAL ADVERTISING. '-.>v

'

ForSateoy

ELECTRICAL
SUPPLY
DEALERS and
CENTRAL
8TATIONS or
ILLUMINATINC
COMPANIES
CENERALLY.

PATENTED Ota. h, >w
Art. a. .nut

« M. taw

SOLE MANUFACTURERS,

TIE ELECTRIC MOTOR & EQUIPMENT CO.,

(Sl«n and Specialty Department.)

13-18 Beaver Street, NEWARK, N. J.

CRANES:
ELECTRIC, AIR, HAND POWER.

For all purposes: Shop, Foundry,

Power Station.

AIR HOISTS: HORIZONTAL TYPES.= 15 Sizes.

900 WHITING CUPOLAS
IN DAILY USE.

Complete Foundry Equipments
W/| W THE STANDARD OF COMPARISONS.

NEW SECTIONAL CATALOGUE PUBLISHED
FREE ON APPLICATION.

ENGINEERS AND DESIGNERS,

Whiting Foundry Equipment Co.
OFFICE AND WORKS. HARVEY, ILL.. U. S. A.

Scheeffer Recording

Wattmeter.
ROUND PATTERN TYPE "E. FOR ALTERNATING CURRENTS.

An Accurate and Sensitive Meter.

Improved Ball Bearing.

DIAMOND METER CO.
PEORIA, ILL., U. 1. A.
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NON=ARCING FUSES
AND OTHER D.&W.

SAFETY DEVICES.

FOR USE ON
LIGHTING, TELEPHONE
and RAILWAY SYSTEMS.

Send for Descriptive Bulletins and Price List No. 7.

(Urtttral ClrrfrirComjtauP,,
264=266=268=270 FIFTH AVE.,

CHICAGO.

SIGNALOID

THE MOST PERFECT
AND RELIABLE

Coloring and

Frosting Liquid

FOR

INCANDESCENT
ELECTRIC LAMPS.

AVlll never peel, chip or crack, and
the color will outlive the life of the

lamp.

MANUFACTURED BY

SlGNALOID

Chemical Works

Jersey City,

NEW JERSEY.

Now We Have Struck It
AMD CAM GIVE YOUAM

ARCLAMP UP-TO-DATE IN

EVERY RESPECT
DIRECT CURRENT-CONSTANT POTENTIAL TYI'ES.

This Is a Cut of Our Lamp with Cover and Globe Removed.

Write now for particulars on the

L.-H. ENCLOSED ARC LAMP.

™E ANDERSON TOOL CO., *HEE**£!L "">

Ten Years'

Success
Since 1891 the International Correspondence

Schools have become the largest educational
institution in the world. 2,500 persons, large and
costly buildings, and a paid-up capital of S2.250.000
are now required for instructing the 350,000 students
already enrolled, and in demonstrating to other at

bitious men and women the value of technical educati
by mail.
The marvelous growth of the Schools and the success

of their students has been chiefly due to the

I. C. S. Textbooks
furnished to the students for study and reference. With
their aid and our instruction those of little education can
learn the principles of science as applied to the trades
and engineering professions, and largely increase their
earningcapacity. If you have failed to learn through
home study of ordinary books, at night school, or
with so-called "correspondence schools" offering
heap imitations of our Courses,

WE CAN TEACH YOU BY MAIL
Mcfl.ni.lrHl. Slctim. Electrical, Clrll, or Mining Engluaerl

Shop ami foundry Practice; tteehnnlral Drawing; Arc!

lecture] rtnrahlng; Sheet-Melnl Work; Telephony; Tel
graph v: Chemistry; Ornamental Design: Lettering; Hook
keeping; Strnngrnphi; Teaching: English llranrhc*
iermnn; Np-.nl.h; Frenrh.

Circular free. State sutject ih.it interests you.

International

Correspondence Schools
Box 1002, Scranlon, Pa.

MOLONEY

TRANSFORMERS
HAVE NO EQUAL.

They are perfect in me-
chanical and electrical

construction. Copper and
core losses reduced to a

minimum.
Two-year guarantee.

Moloney Electric Co.
ST. LOUIS, Mo.

FRANCIS (IKANneit. Nov York.

WESTERN ELECTRICAL SUPPLY CO .

St. l.uuls. Mo.

NOKTIIwnsT ELECTRIC EMI. CO..
Portland. Ore.

For Porcelain or Clay In*
sulatlng Specialties, such as
Bushings, Knobs or Cleats,
Address,

THE AKRON SMOKING PIPE CO.,
MOCADORE. OHIO-

Reliance Electric Co.,
MILWAUKEE. WIS.
SEND FOR BULLETINS.

DO YOU KINIONA/
the importance of magnetically floating the
moving parts of a meter?

Send for description and book full of good information "ABOUT METERS."

STANLEY INSTRUMENT COMPANY,
Ceneral Sales Office, 144 Broadway, New York, N. Y.

Pacific Coast Agency, 33 New Montgomery St., San Francisco, Cal.
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RHEOSTATS
' AND

ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.

THE CUTLER-HAMMER MFG. GO.
STURTEVANT ENGINEERING CO., LONDON, ENG.

KILBOURNE & CLARK CO., SEATTLE, WASH.
MAIN OFFICES AND FACTORY:

MILWAUKEE.
BRANCH OFFICES:

NEW YORK-CHICACO.

THE PRACTICAL VALUE AMD UTILITY OF THE

Lunilell Motors
ARE DUE TO SUPERIOR DESIGN AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WHERE MOTIVE POWER IS. REQUIRED AND WILL OPERATE ECONOMICALLY AND
SATISFACTORILY. HIGH EFFICIENCY. GREAT DURABILITY, NON-SPARKING AND COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03206, FREE.

SPRAGUE ELECTRIC COMPANY,
MANUFACTURERS.

General Offices:
627-531 WEST 34th STREET,

NEW YORK.

Branch Offices:
CHICAGO.

Fisher Building.

BOSTON,
275 Devonshire Street.

ST. LOUIS.
Security Building.

BALTIMORE.
Maryland Trust Building.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters, Ino. Laapi.
Genevieve Company.
Inc. EL Lt. Manipulator Co.

Anchor* {Tel. A Tel.)
Matthews A Bro., W. N.

Aaiuelatart.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.
Heath Electric Company.
Ohio Electric Works.
Wuttrn Electric Co.
Western Eleo. Bupply Co.

4 re Lastpa.
Anderson Tool Co., The.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.

Western Electrio Co.
Western Elec- Supply Co.
Weatinghouse El. * Mfg. Co

iatomebllti.
Lowell Model Co.

Babbitt Metal an*
Sold**.
Gi. Weitern Sm. and Refg.Co.

Batteries ell Jars.
Bunnell Telegrap. A Elec Co.

Burnley Battery A Mfg. Co.

Central Electric Co.
Edison Mfg. Co.

Edwards A Company.
Electric Appliance Co.

Gordon Battery Co.

Leclanche Battery Co., The
National Carbon Co.

Ohio Electric Worka.
Weitern Electric Oo.
Weitern Eleo. Supply Co-

Bella, Bmiri, Bte.
Central Electric Co.
Edwards A Company.
Electric Appliance Co.

Spiei Electric Company,
weitern Electric Co.
Weitern Elec. Supply Co.

•It Drenlif.
Learner Preierver Mfg. Corp.

Baltlna:.
Chicago House Wrecking Co.

Leather Preserver Mfg. Corp.

Bloweri.
IturteTant Co-.B. F.

alien.
, „

Chicago House Wrecking Co.

Whitehead Company, W. W.

Boats.
. Mulllns, W. H-

••lea, Bisetrltal.
Audel. Theo.. & Co.
Electrician PuDliihint; Co.

raekee.
Central Electric Co.

Hobart Elec. Mfg. Co.

Holmes Flbre-Graphlte Co.

K. A W. Company.
Sage A Bro. F. V..

Weitern Electric Company.

Cable Clip**.
Cha-'i-Shawmut Company.

Cables (Set Insulated Wires, t

Catlts, BleertrlafSeelnsu-
latadWlres>Cop»e», Sheet
Ul Bar.
American Elec. Works.
American Steel A Wire Co.
Central Electric Co.
Qensrel Electric Co.
Missouri Electrical Mfe. Co.
National Conduit A Cable Co.
5ew York Ins. Wire Co.
Simplex Electrical Co.
Standard TTndergro -.-

w»r.tm Elect. Supply Co.
We«*.«rn Electric Company.

Ovs*ri, Pelate aa«
pnsstM.
Centra: Electric Co.
Chicago Edison Co.
Usevne Appliance Co.
FeV.one'. Carbon Co.
a* iinxsr BofO.
Wasura Sleet, supply Co

Caartaasra.
mltk Oo , I Morran

Supply Co.
and Terml

JeSTray Mff. Oo.

Ctvamlt atoesaftera.
Oilier i:«o. * sffr Oc
IfaBlaTu aV.eettle Company.

< osl and An|.»h H an d-
II n( ns/hlnrrj.
JtTr%j Vff Ce

Colla and Mag-nets.
Varley Duplex Magnet Co.
Western Electric Company.

Coloring for Inc. Lamps,
Barrett A Co., M. L.
Signaloid Chemical Works.
Compound.
Dearborn Drug A Chem. Wka.
K. A W. Company.
McLennan A Co..*K.

Conduit and Conduits.
American Circular Loom Co.
Central Electric Co.
Electric Appliance Co.
McRoy Clay Works.
Sprague Electric Co.
western Elect.

Connectors
nala.
American Elec. Fuse Co.

Construction & Repairs.
Chicago Edison Co.
Parsell & Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Eleo-
trle Light Plants.
Bullock Elec. Mfg. Oo.
Continental Construction Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wka., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Warren Elec. Mfg. Co.
Western Electric Co.
Westlnghouse Elec.A Mfg. Co.

Copper Wires.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Correspondence Schools
American School of Corresp.
Electrical Engineer Inst.
Int. CorreBpond. Schools.

Cranes.
Whiting Foundry Equip. Co.

Cross-Arm Braces, Etc.
Anderson A Sons, W. H.

Cross-Arms, Pins and
Brackets.
Central Electric Co.
Tennessee Lumber Co.
Western Elect. Supply Co.
Western Electric Company.

Cat-Oats and Switches.
Bossert Elec. Const. Co.
Brunt Porcelain Works, G. F.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wka., Inc.
General Electric Co.
General Inc. Arc Light Co.
Missouri Electrical Mfg. Co.
Western Electric Co.
Western Electric Supply Co.
Westlnghouse El. A Mfg. Co.

Oats.
Franklin Eng. A Electro Co.

Pe>0li LampH.
McLeod, Ward & Co,
Dynamos and Motors.
Akron Electrical Mfg. Co.
Bullock Elec. Mfg. Oo.
Central Electric Co.
Chicago House Wrecking Co.
Crocker-Wheeler Company.
Ft. Wayne Elec. Wki., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Oo.
Lowell Model Co.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Parsell A Weed.

.

ftcboremen A Haydsn.
Bprarue KleetrleCo.
Stortarant Co.. B r.

Wagner Electric Mfe. Co.
Warren E1ec. Mfg. Co.
Weatera Electric Oo.
w»*tern Elect. Bupply Co.
Weetlngboose EL A Mfg. Co.

Eleetrle Heatine Appi.
* rical H':s'.'rr Co.

For

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouae El. A Mfg. Co.

Electric Hiffnw.
Elec. Motor A Equipment Co.

ICleetrlcal and Mechan-
ical Engineers.
Badt A Co., F. B.
Chaillet, Adolphe A.
Humphrey, Henry H.
Sargent A Lundy.

Electrical Instruments.
Central Electric Co.
Eldredge Electric Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Keystone Electrical Inst. Co.
Pignolet, L. M.
Queen A Co.
Sage A Bro., F. B.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.
Weston Electrical Inst. Co.
Willyoung, Elmer G.

I£ Iectre-Platla* Maeh'y.
Besly A Co., Chas. H.
Crocker- Wheeler Company.
General Electric Co.

Elevators-Convejon.
Jeffrey Mfg. Co.

Engines, Gas.
Modern Gas Engine Co.
Parsell A Weed.

Eaflaes, Steam.
Ball Engine Co.
Bayley A Sons Co., W.
Chicago House Wrecking Co.
Sturtevant Co., B. F.
Whitehead Company, W. W.

Hxb'st team Apparatus.
American District Steam Co.

las Ootlii.
Central Electric Co.
Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Ohio Electric Worka.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.
Westinghouae El. A Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Go.

Flies.
BarnettCo.,G. A H.

Fire Eitlncaliheri.
Monarch Fire Appliance Co.

Flashers.
Reynolds Electric Company.

Flex Ible shafts.
Stow Mfg. Co.

Forces.
Sturtevant Co., B. F.

Fases and Fuse Wire.
American Elec. Fuse Co.
Central Electric Co.
Chicago Fuse Wire A Mfg. Co.
I). A W. Fuse Company.
Electric Appliance Co.
Vomacka A Mazanek.
Western Elect. Bupply Co.
Western Electric Company.

dears.
BeBly A Co., Chas. H.

Oeaeral Eleo. Supplies.
Blsaell Company, The F.

B mnell Telegrap. a Elec Co,
Central Electric Oo.
Chicago Edison Co.
Electric Appliance Oo,
General Electric Co.
Heath Electric Company.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
St. LouIb Elec. Supply Co.
Standard Electric Company.
Western Electric Co.
Weitara Eleet. Supply Co.

•labea and Hleetrlaal

Weitern Eleet. Supply Co.

Oraphlte Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Flbre-Graphlte Co.

Hanger Hoarde*.
K. A W. Company.

Heating and Ventilat-
ing Apparatus.
Simplex Electrical Co.
Sturtevant Co., B. F.

Holders, Inc. Lamp.
Incandescent Electric Light
Manipulator Co.

Inspection A Insurance.
Hartford Steam Boiler In-
spection A Insurance Co.

Insulators and Insulat-
ing Materials.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Missouri Electrical Mfg, Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Worka.
OkoniteCo.,The.
Peru Elec. Mfg. Co.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Weatinghouse El. A Mfg. Co.

Insulated Wires and
Cables—Magnet Wires.
American Elec. Fuse Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A. Ins.Wlre Co.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
Missouri Electrical Mfg. Co.
National India Rubber Co.
New York Insulated Wire Co.
Ohio Electric Works.
Okonlte Co., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A,
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Lacquers.
Barrett A Co., M. L.

Lamps, laesaieseeat.
Central Electric Co.
Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Minia-
ture Lamp Dept.

Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Goodchlld A Welsh.
Missouri Electrical Mfg. Co.
Ohio Electric Works.
Sawyer-Man Elec. Oo.
Shelby Electric Co.
Western Electric Co.
Western Elec, Supply Co.
Weatinghouse El. & Mfg. Co.

Lamps, In*., Adjusters.
Genevieve Company.
Inc. El. Lt. Manipulator Co,
Webster, Geo.

Lamps, Incandescent —
lt**placers A Cleaners.
Inc. El. Lt. Manipulator Co.

Llgbtalag Arresters.
American Elec, Fuse Oo,
Central Electric Co.
Electric Appliance Co,
Ft. Wayne Elec. Wk« Inc.

Century oiaM co.
Murray A Co., .James J.

Photnlx 01am Co.

General Electric Co.
Westinghouae El. A Mfg. Co.

Linemen's Climbers.
Anderson A Sons, W. H.
Klein A Bon, Mathlas.
Smith A Hemenway Co

Magnet Wires.
(Bee Insulated Wires.)

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wka., Inc.
General Inc. Arc Light Co.

Mica.
Munsell A Co., Eugene.

Mining Apparatus, Elec.
Crocker-Wheeler Company.
Jeffrey Mfg. Co.
General Electric Co.
Weatinghouse El. A Mfg. Co.

Motors— See Dynamos and
Motors.
Name Plates.
G. A P. Engraving Co.

Nippers and Plyers.
Klein A Son, Mathlas.
Smith A Hemenway Co.

Packing.
Besly A Co., Chas. H.

Patent Attorneys.
Johnston, Thomas J.

Phosphor Bronte.
Besly ACo., ChaB. H.
Phosphor Bronze Sm. Co., Ltd.

Platinum Bought and
Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Ties.
Berthold A Jennings.
Fowler, John H.
Holcomb-Lobb Co.
Lindsley Bros. Co.
Maltby Lumber Co.
Meredith Cedar Co., J. P.
Morse Cedar Co.
Perrtzo A Sons.
Pittsburg A L. S. Iron Co,
Porter Cedar Company.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Worcester Co., C. H.

Polish (Metal).
Hoffman, G. W.

Porcelain.
Akron Smoking Pipe Co.
Bowers Manufacturing Co.
Brunt Porcelain Works, G. F.

Power Transmission
Machinery.
Jeffrey Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smith-Vaile.

Pulleys.
Rockwood Mfg. Co.
Smith Co., S. Morgan.
Stilwell-Bierce Smlth-Valle.

Rail Bonds.
American Steel A Wire Co.

Rail Joints.
Continuous Rail Joint Com-
pany of America.

Refiners.
Gt. West. Sm.andReflnlngCo.

Reflectors.
Amer. Refit. & Lighting Co.
Farles Manufacturing Co.
Kneeland Reflector Co.
McLeod, Ward A Co.

Re-Wind Ins;—Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Rbeostats.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Sage A Bro., F. A.
Weatinirbouse El. A Mfg. Co.

Second-Hand Maoh'y.
Chicago House Wrecking Co.
Gregory Electric Co.
Illinois Maintenance Co.
Matthews A Bro., W. N.
McKlnney A Co., w. S.

Schureman A Hayden.
Walsh's Bonn A Co.
Whitehead Com pan v, W. \V,

Shades.
Amer. Refit. A Lighting Co.
Farlofl Manufacturing < !o,

k ncela&d Reflector Co.
Holdcrlnc Paste.
Burnley Buttery A Mfg. Go.

Soldering; Sticks,
k. & w. Company.

Spealclna Tubes.
Central Electric Co.
Ed ward h A Company.
Klnctrle Appliance Co.
Western Klectrlc Co.
Western Rlec. Supply Co.

AljpPaeatjetiofal Xtx&gx. of Aavertlaements) <S©e> X^aae:© 3«

Speed Indicators.
Beely A Co., Oaai.H.
Queen A Oo.
Weston Electrical Init. Co.

Springs.
American Steel A Wire Co.
Barnes Co„ The Wallace
Manrosa, F N.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.
imerican Battery Co.
Electric Storage Battery Cr
United States Accumulate Co.

Tapes, Insulating.
American Electrical Works
American Steel A Wire Co
Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co
Okonlte Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Teleeraphic Supplies.
Bunnell Telegraph.A Elec. Co.

Telephones, Telephone
Material and Switch-
beards.
American Elec. Fuse Co
American El. Telephone Co
American Toll Telephone Co
Bissell Company, The F
Bunnell Telegr. A Elec. Co.
Central Electric Co.
Central Tele. A Elec. Co.
Columbia Telephone Mfg Co
Continental Tel. Const Co
Couch A Seeley Co.
Ericsson Telephone Co
Eureka Electric Company.
FarrAFarr. y J

Griggs Manufacturing Co.
International Tel. Mfg Co
Kellogg Swltohb. A Sup. CoKokomo Tel. A El. Mfg. Co
Metropolitan Tel. A Elec. Co
Missouri Electrical Mfe Co

'

Moon Mfg. Co., The.
R. I. Telephone A Eiec Co
St. Louis Elec. Supply Co
Standard Construction Co
Standard Tel. A El. Co
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co
Telephone Co. of Amer. TheUnion Switchboard Co
U. S. Electric Mfg. Co.'
Western Electric Co.
Western Elec. Supply Co,

Telephone Service.
Chicago Telephone Co.

Taals.
Anderson A Sons, W. H
Dicke Tool Company.
Klein A Son, Mathlas.
Missouri Electrical Mfg. Co.
Smith A Hemenway Co.

Trana formers.
Central Electric Company
Crocker-Wheeler Company
Ft. Wayne Elec. Works, Inc
General Electric Co.
Gregory Electric Co.
Moloney Electric Company.
Standard Electric Company
Vlndex Electric Company.
Wagner Electric Mfg. Co
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co

Trneks, Bleetrle Oar.
General Electric Co.
Westlnghouse El. A MTg, Co

Turbine Water Wheels.
Leffel A Co., JaB.
Smith Co., S. Morgan.
Stllwoll-Blerce Smith-Vaile.

Varnlsbes.
Sterling Varnish Co.

Vulcanised Fibre.
Vulcanized Fibre Oo.

Wire. Bare.
American steel A Wire Oo.
Besly A Co., Chas H.
Central Electric Co.
Electric Appliance Co.
Okonlte Co., The
Phillips Insulated Wlro Co.
Roebll ng's Sons Co., J. A.
Standard Underground C. Co
WeHtern Electric Co.
Western Electrical Sup. Co.

i-B*r Ootat«.
Queen A Oo.
Willyoung, Elmer 0.
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DEPARTMENT
OF BOILER
FEED WATER
TREATMENT.

Your Boiler Water Must be Analyzed ESST^S.
You must deal with a Company who can sell you the concentrated solid extracts to be

reduced by you as wanted. This saves freight also makes It economical so you can use
enough to do the work. You had also better deal with a firm large enough to assure safety
and success. These organic "SACCHARATED TANNINS" cost money but will save the
boilers and are cheapest In the end with perfect results. This Is better than buying the
SODA Compounds for the presents which go with such goods.

WRITE US CLEAN SAFE BOILERS.

DEARBORN DRUG & CHEMICAL WORKS,
27, 28, 29, 30, 31, 32, 33 AND 34 RIALTO BUILDING, • - CHICA60, ILL.

VWM. H. BOGAR, I»re»l<3en*. TELEPHONE, HARRISON I 358 and 1373.

JAMES J. MURRAY & CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

We manufacture Arc and Incandescent

Globes and Shades of all Shapes In Opal,

Clear. Roughed and Colored. Large

Capacity. Prompt Shipment.

Faries Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOCUE NO. 9 lust
Issued will be mailed up-
on application.

AKR FAHILIAR TO
VI I I II" Tltn A I.

PEOPLE.

FARIES MFC. CO., Decatur, Illinois.

LAMP LACQUERS
INCLUDINC OPAL AND CRYSTAL FROSTINC.

M. L. BARRETT & CO.. CHICAGO.

DEAD BLACK LACQUER Bauer BarfT .

TRANSPARENT LACQUERS
For Brass, Copper, etc.

LACQUERS for Every Known Purpose.

WRITE US. WE ARE MANUFACTURERS.
Worklne Simples Free: Vu Pav Eioreuare. SPECIFY FOR WHAT USE

Crlmshaw. Raven White Core. Raven Black Core.

ALL OUR WIRES P«» inspection and carry tha above TRADE-MARKS on our tags. We also manufacture Crlmshaw and Competition Tapes ana Splicing Compounds.

NEW YORK INSULATED WIRE COMPANY,
MAIN OFFICE:

17 Cnrtlandt St.. Nfw York. i 102 Desplalnes St.

BOSTON:
7 Otis St.

SAN FRANCISCO.
33 Second St.

HIGH GRADE

Porcelain Insulators.
ALL STYLES AND SIZES.

CUTS REDUCED ONE-HALF SIZE

INSIST ON HAVINC BRUNT'S TUBES, INSULA-
TORS AND CLEATS.

THEY COMPLY WITH ALL UNDERWRITERS' REQUIREMENTS.

EVERY PIECE MARKED " BRUNT.
"

THE G. F. BRUNT PORCELAIN WORKS,
EAST LIVERPOOL, OHIO.

A MODERN
FACTORY

contains only the most improved machin-

ery. That's why

Western Electric MOTORS
f?

are specified.

They are adapted

to all conditions.

Can be

DIRECT

CONNECTED.

GEARED or

BELTED.

operated on ceil-

ing, wall or floor.

Encased or Semi-

encased.

\ catalog

motors
maiUM to

Western Electric Company,
CHICAGO, ST. LOUIS. PHILADELPHIA. NEW YORK.

AMERICAN ELECTRIC COMPANY,
St. Paul. Minn.

STANDARD ELECTRIC COMPANY
Cincinnati. Ohio.

ANTWERP.

CALIPORMV II BCTRICAL "ORKS
San FmKlSCD, Cal.

KILBOt K'M : .\ CI KRk COMP vn>
Seattle. \Va5h.

IN. PARIS
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LIGHTING SUPPLIES

Largest and
Best Assorted

Stock in the U. S.

A. B. Enclosed Arc Lamps,
Peerless Incandescent Lamps,

Moloney Transformers, Warren "Alternators,"

Roebling Wire and Cables,

Eddy Generators and Motors,
House Wiring Supplies,

Construction Material, Emerson A. C. Motors,
Browning D. C. Motors,

Scheeffer Recording Wattmeters,
Standard Knife Switches.

YOU DON'T HAVE TO TVAIT.

WE CAN SHIP PROMPTLY FROM
ST. LOUIS STOCK, AND OUR
"PRICES ARE RIGHT."

Western

Electrical Supply Go.

CATALOCUE8, DESCRIPTIVE
MATTER, ETC., ON APPLICATION. ST. LOUIS, U. S. A



December 2T, tf)Ol WESTF.feN ELECTRICIAN

BUNNELL
** AND '

1 Wl

Main Office

110-120 BEEKMAN STRE£T, NEW YORK
FACTORIES. NEW YORK CITY AND MILFORD. CONN.

TELEGRAPH, TELEPHONE, RAILWAY AND ELECTRICAL SUPPLIES.

Announcement.

Wo have purchased 'be
Entire Plan t.Good Will.

Machinery and Patents
of the National Elec-
trical Mfjt.Co.. of Mil-
ford. Conn., and will

continue the manufac-
ture of District Mes-
senger Call Boxes. Fire
Alarm Boxes and Ap-
paratus. Burglar Alarm
and Watchmen's Boxes,
ete.. etc., making im-
provements in every
department, with new
and up-to-date ma-
chln y, expert work-
men and the best ma-
terials. We assure our
patrons low prices, con-
sistent with the class of
gooos we furnish, and
prompt delivery of all

orders placed with us.

Mb
,1'^-v

r

New Form Pony Relay, $1.85.

M

Catalogue of

Instruments or

Learners' Manual

free on receipt of

postage.

''&<&&

Learners' Latest Instrument, $1.50

Cut complete with Battery Wire, etc., $2.50 ulant Combination Set, for Private Lines, $2.50

Every Instru-

ment covered by
Patents of Jesse

H. Bunnell, de-

ceased, is made
by us.

§

BHgBgggsaa

,« .g ,jt ,£ .g ,M JC .a.^.^.^ *.£.£^^^^^^Jt^^Jt^
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THE GENERAL ELECTRIC COMPANY'S

Type H Transformer
WITH THREE-WIRE SECONDARIES

The General Electric Co., in developing its Type "H" Transformer, placed on the American

market the first transformer of the so called Core Type, antedating all other manufacturers by

several years. As a result of this early experience the General Electric Company found

that if a balanced distributor of voltages was desired on either a balanced or unbalanced three-

wire secondary, special precautions must be observed in respect to the mutual relation of primary

and secondary windings. These special arrangements have been embodied in the Type H Trans-

formers for three-wire secondary service for more than a year.

Pamphlet 9087, dated November 14th, 1900, fully describes this valuable feature. Send for on

General Offices: Schenectady, N. Y.

Sales Offices in All Large Cities.

firffffflt********************-***^*******-*-*************** * * * > >>>*> >**>>•'
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'Conduit—That which

conducts or conveys."— Webster.

do you know why

Richmondt Electro-Galvanized

Conduit is the cheapest and

most satisfactory to install ?

if you are an architect,

electrical engineer, contractor

or dealer

you should

invest one cent.

a postal card request

will bring the information.

ELECTRIC APPLIANCE COMPANY, THEY SELL IT. NINE-
TY-TWO 4 NINETY-FOUR W. VAN BUREN ST., CHICAGO

A STOCK OF

EDISON MINIATURE LAMPS
Should be kept by every

Central Station for rental

to their customers. They
popularize electric lighting

and bring a profitable in-

come from a small invest-

ment. Very desirable for

Christmas Tree and Holi=

day Decorations.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N. J.

MICANITE PLATE
FOR COMMUTATOR SEGMENTS.

WILL NOT OOZE.

MICA INSULATOR CO.,
(PATENTEES)

2 18 Water Street, NEW YORK.
I 17 Lake Street, CHICACO.

•sesaVOLT'AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,

Jir 3 etc.S^^ RELIABLE. ACCURATE.
e^m&^J Send for Circular.Til L.M.PICNOLET.

78-80 Cortlandt St.. NEW YORK. N. Y-

TELEPHONE MAHHISON 745

F. B. BADT& CO.
CONSULTING AND CONTRACTING ENGINEERS

„"« r^™..™"." 1 604 Nlonadnock Block,

WABO LCONARO RHEOSTATS,
CIRCUIT BREAKERS,
IDISON-BROWN SAIL BONOS. ETC. CHICAGO.

A LITTLE WAY
from right is bad in lamps.
Ours are right in every par-
ticular. Why not try them?

The Colorado Lamp Co.,

DENVER.

AMERICAN"SB"
ARE THE' BEST. Sand lor descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
est-p un. • 7 IS. Clinton St., Chicago, III,

YOTJ 1VE>E>I3 IT!
Gale's Commutator
Compound.
The Only Article That Will Prevent Sparking.

Will keep the Commutator In good condition and prevent cutting. Absolutely will not gum the brushes.

SOc. per stick. 95.0O per dozen Bend 50c. fox trial stick.

FOR SALE BY ALL SUPPLY HOUSES OR

„ „ p.iuiu a Aft Hole Manufacturers,

Ke mCLENNAN « GUii 909, lOO Washington Street. - CHICASO.

IN/I O D E RNBI-ECTRICI
AMERICAN ELECTRICAL HEATER CO

Manufacturers Electric Heating Appliances,

Write for catalogue 193-107 River St. DETROIDETROIT MICH

Save Your Commutators by using

THE K. & W. DYNAMO BRUSH AND
COMMUTATOR COMPOUND.

The Cheapest and Best on the Market.

THE K. & W. COMPANY, Pittsiield, Mass.

Manufacturers of Dynamos, Brushes, Commu-
taior Compound, Soldering Sticks and Arc Li^ht
Hanger Boards. Samples of Compound FREE.
Agents wanted.

ELECT RICAL ENGINEER-
ING TAUGHT BY MAIL.

Write for our free illustrated book.

"Can I Become an Electrical Engineer?"

We teach Electrical Enginee lng, Eleo-
trie Lighting, Electric Kaihva; a,Mechan<
leal Engineering, Mechanic* 1 Drawing,
etc., at your home, by mail. Institute
Indorsed by Thos. A- Edlaon.

Electrical Engineer Institute,

Oept. K. 2*0-242 W 23d St.. New York.

McRov Clay Works,
Brazil, Iiid.

302 Broadway, New York.

1030 Moiiadnock Blk., Chicago.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers

of

FOR TELEPHONE, TELEGRAPH.

ELECTRIC LIGHT AND POWER.

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES,
Executive Offices, Times Building, NEW YORK, NCEMENT LINED PIPE FOR CONDUITS.

REFLECTORS!
HILTP.R.PLATKD
MIHHOR
KKFLKtTORM
FOB
nrCAXDBfCEIT
CLCSTKRW.

Made In many sizes and styles. Trimmed
with prisms If desired.

We also manufacture

Silver and Opal Glass Inverted DouMe Cone
Reflectors, Chandeliers and Sun Burners

For lighting and ven-
Hint) hK

Churches,
Theatres,
Malls and
Puhllc Buildings.

BtreetandOrnamental
sign Lamps of Every
Kind for OH. Gas or
Gasoline, [{order

LlffbUi Hunch Lights,
Foot Lights find '.a

Stands for Theatrc-H.

SEND FOR CATALOC.

L

AMERICAN REFLECTOR & LIGHTING COMPANY,
271273 FRANKLIN STREET. CHICAGO, ILL., U. S. A.

WE CAN PLEASE YOU
IN THE LINE OF

ELECTRICAL

GLASSWARE
AND ARE PREPARED TO FURNISH YOU WITH

GLOBES OR SHADES FOR ALL
TYPES OF LAMPS.

OPEN AND ENCLOSED,
OUTER AND INNER ARC

GLOBES AND SHADES.

WRITE FOR CATALOCUE.

THE CENTURY GLASS CO., beluire.ohio.
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FRANK H. PHILLPIS, Pnzmotmr.
. WAGENVEIL, Tm A-.Linr 1,

KUQCNC r. PHILLIPB.
GcNt«tL MANAQCH.

Z. ROWLAND PHILLIPS, VlCC-PRC*.

• . n. RCHm&TON, Jn., SCO.

AMERICAN ELECTRICAL WORKS,
PKOVIBESOB, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Voiik Store. W. .7. Watson. 20 Corllandt St.
uiii. A..., Stoke, F. E. JJonohoe. 82 Lako St.

Montreal Bkancii, Eugene F. Phillips' Electrical Works.

MAIN OFFICE* AND FACTORIES, PHILLIPS DALE .
R. I.

WRITE TO OHIO ELECTRIC WORKS

-CHRISTMAS GOODS

lltCTRlC
WONDERS
^ L'TTLE

i£ -ST
Electric Table Lamp (as shown In Illus-

tration) with Battery complete $.3.00
Battery Hanging Ijimp 10.00

= Telephone, with Buttery complete 6.05
Electric Door Bells, all connections 1.00

Electric Carriage Lamp ™ 3.95
Fan Motor, with Battery 6.C5
Electric Hand Lanterns- 2,00
fct.OO Electric Medical Butteries 3.W
112.00 Belt, with Suspensory- 2.50

|j Telegraph Outfits, complete- 2.25
a Battery Motors from $1.00 to 12.00
= ffl.00 Bicycle Electric Lights 2.75

Electric Railway 2.95

Pocket Flash Lights... 1.50

Necktie Lights.. 70c. to 3.00

Bend for Free Book. Descrthes and tlinFtrates many
Of the most useful electric devices, at wonderfully
email prices. All practical. The lowest pricoin the
world on everything electrical. Agents can make
liandsome commissions and many sales. Write for
complete information.
OHIO ELEOTBIO WORKS. Cleveland. Oblo.

Six Yttrs with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, - NEW YORK CITY.

Patent Cauioi. Patent Soliciting.

PLACE YOUR
"Want" and "For Sale"
advertisements In the

WESTERN ELECTRICIAN.
Immediate Returns.

WE BUY OLD BELTS
OR SCRAPS, ANY 5IZB OR

CONDITION.

WE CLEAN, REPAIR AND RENEW
OLD BELTS.

LEATHER PRESERVER MFQ. CORP.
27 W. MONROE ST.. CHICAGO.

INCANDESCENT
LAMP HANGER
Will roll up 10 feet of lamp cord

and last for years. Suitable for
factories, offices and dwellings.
Lamp always out of way when not
in use. Guaranteed to give satis-

faction. Sample hanger sent on
receipt of wholesale price, 81.00.

lowaCity,
IA.Genevieve Co.

ESTABLISHED 1875.

COMBINATION OF

Stow Flexible Shaft
AND

MULTI-SPEED MOTOR.
Practically dust and water proof. For Portable

Drilling, Tapping. Reaming, Emery Grinding, etc
Write for Catalogue and Prices.

STOW MFG. CO., Binghamton, N. Y.
GenU European Agents, Sells;. Sonnenthal & Co

.

66 Queen Victoria Street, London, England.

GUY MBAUGHAIMCMOR
QUY TO STAY GUYED
ILEPHONE, TEL_E<3I=»A«=M A

STREET WAH-NA/AY

INEXPENSIVE.
WRITE US AND WE WILL TELL YOU WHY.

\A/. IM. MATTHEWS & BRO..
SOLE DISTRIBUTORS,

603 CARLETON BLDO., ST. LOUIS.

KELLOGG SWITCHBOARD and SUPPLYC 0,,

231 SO. GREEN ST., CHICACO.

WE ARE PREPARED TO FURNISH BEST QUALITY

WIREPine AXaenet:
Annunciator
Jumper

STV\I)AHI» PBODUCTS I.\ STOCK.

Also
Switchboard

Ce»i>ic-

IMPROVED

WARREN
ALTERNATOR
SANDUSKY

. OHIO

NATIONAL CODE STANDARD

"0. R." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

RINGER MAGNETS
TO ANY SIZE AND RESISTANCE.

Either INSULATED or BARE Wire.
Prices for any quantity on application.

VARLEY DUPLEX MAGNET CO.,

sa Lake ist.. Chicago. riiiiiip-.iiii.-. K.
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POSITIONS WANTED.
The price of advertisements under this

heading (fifty words or less) is $1.00 an

insertion; additional words two cents

each. Cash with order.

POSITION WANTED.
Position as second engineer In good e'ectric-

light plant by a strictly temperate young man
with 'our years' experience in steam and six
months' experience in electrical work. Can
give references. Address "Box 3," care Western
Electrician, 510 Marquette Bldg., Chicago.

WANTED.
The price of advertisements under this

lieading (fifty words or less) is $1.50 an
insertion; additional words three cents

each. Remittance should accompany or-

der.

200 NEW 10 VOLT BATTERY MOTORS,
9S.OO EACH.

Walsh's Sons 4 Co.. 259 Washington St., Newark, N. J,

WANTED.
A second-hand steam engine, 400 to 600

horse-power. Must be in good condition. Ad-
dress "GAS AND ELECTRIC CO.." WallaWalla,
Wash.

WANTED.
Two energetic young men with knowledge of

electric business as solicitors for light and
power business and selling of motors. Give
age, experience, references and salary expected.
Address UNION ELECTRIC CO., Dubuque, la.

SALESMAN.
If you have a personal standing with your

trade vou can secure an agency for the best line
of DYNAMOS AND MOTORS made. Address,
"BOX 1," care Western Electrician, 510 Mar-
quette Bldg., Chicago.

FOR SALE.
~Axc lamp manufacturing business, consisting
of complete designs, tools and established trade.
Address BOX 4, care Western Electrician, 510
Marquette Building, Chicago, 111.

TJ. S. ENGINEER OFFICE, 735 N. Capitol St.,

Washington, D. C, November 27. 1901. Sealed
proposals will be received here until noon,
December 27. 1901, and then publically opened,
for furnishing Elevator Knclosuni-s, Automatic
Elevator Door Openers and Meaker or Rolling
Shutter Doors for new building for Government
Printing Office. Information furnished on ap-
plication.

t
JOHN STEPHEN SEWELL, Capt.

Engrs.

The Standard Open Circuit Batteries
of the World.

SEND FOR CIRCULAR AND PRICES.

THE LECLANCHE BATTERY CO.,
Ill lo 117 East 131st St.. N. Y.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXE S,
SWITCHBOARDS, PAXEL BOARDS. SWITCHES, ETC.

UTIOA. NBW YORK.

New Dynamo Tenders' Hand=Book.
By F. B. BADT.

226 Pages, 140 Illustrations. Flexible Cloth Binding. Size of Type Page
5 1-2x3 inches. Price $1.00.

This is, as the name indicates, a NEW BOOK, much more complete than the

old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'

Hand-Book sold, and over 10,000 of the new.

Electrician Publishing Co.,
510 Marquette Building, CHICAGO.

(a
regory:
ELECTRIC co.

54-62 5.CUNT0N ST. CHICAGO

I metric alternator.
BO*fc. w.

i ,.

Two

i

" "
". Wra-.lnghoOM

l 45-k. ».
Two f/i-lc. w.
One BO-k. w. " •• 60 cycle.

"
-it.

•• 60 "

On- 20 - " 130 "

Mni?nouK: Indue'.Ion

n'hly Barzrin Sh^
tIM. All

appara'.oa tullj goats!

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with thoge wishing to

l»ny or Melt.

SCHUREMAN & HAYDEN,

140 8. Clinton St., Chlcafo.

J^ M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.

Especially Adapted for Electrical Work.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns per-
fected under systematic tests in the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and those contem.
plating the improvement of powers, will find It to their interest to confei
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIRET1ENT.S
AND SEND FOR CATALOGUE.

S. MORGAN SMITH CO., York, Pa.
WORKS QUICK AND EASY. KEEPS ITS LUSTER . HOLDS OLD TRADE

,
DETERIORATE. ESTABLISHED IE YEARS. SOLD BY AGENTS AND DE,

LLS .M ETAL P LIStlW^B
I POLISHES ALL METALS. S=», cnc , NcwYc*

~t St. IWDIAHAPOLIS:lHD.

1000 H.
1000 H.
750 H.
650 H.
500 H.
400 H.
325 H.
325 H.
325 H.
325 H.
250 H.

1225 H.

175 H.
200 H.
140 H.
125 H.

REBUI
CORLISS.

34x60 Geo. H. Corliss.
26x48 Double Fishkill Corliss.
26x48 St. Louis heavy duty.
28x60 Lane & Bodley Corliss.
26x48 Allis Corliss.
24x42 St. Louis Corliss.
20x48 Harris Corliss.
20x48 Praser & Chalmers.
20x48 Wheelock Corliss.

P. 22x42 Hamilton Corliss.
P. 18x42 St. Louis Corliss.
P. 13&22x30 Vilter Cross Compound

Condensing Corliss.
P. 16x42 Harris Corliss.

18x36 Sioux City Corliss,
P. 14x42 Allis Corliss.
P. 14x36 Vilter Corliss.

WE FULLY GUARANTEE

ENGINES.
100 H. P. 12x36 Harris Corliss.
120 H. P. 14x24 Cooper Corliss.
85 H. P. 12x30 Hamilton Corliss.

AUTOMATIC ENGINES.
125 H. P. 14'/.xl6 Rice High Speed.
250 H. P. 13x20^x15 Armington & Simms Cross

Compound.
150 H. P. 10H&18X1S Williams Tandem Com-

pound.
150 H. P. 15sli Ideal.
40 H. P. 8x9 Armington & Simms.

BOILERS.
1 500 H. P. Heine Safety, 150 pounds steam.
2 250 H. P. Babcoek & Wilcox, 125 pounds

steam.
1 125 H. P. 72x18 Tubular, 90 pounds.

10 80 H. P. 60x16 Tubular, 90 pounds.
EVERYTHING WE SELL.

204
W. W. WHITEHEAD COMPANY,

Dearborn Street, CHICACO.

IM
We offer for immediate delivery:

COMPOUND AUTOMATIC ENGINE!
1 300 H. P. 14x23x16 New York Safety Tan-

dem.
1 250 H. P. Willans vertical type, 2 P.

3 100 K. W. Westinghouse 125-eycle, 1100
volts, compound cup-oiling al
ternators, at $7 per K. w.

1 100 K. W. Westinghouse 125-cycle, 1100
volts, compound self-oiling, $8
per K. W.

1 120 K. W. Slattery, self-oiling, 58 per
K. W.

110-VOLT GENERATORS.
2 100 K. W. 6-pole Triumphs.
2 65 K. W. Jenneys.
2 60 K. W. 10-pole Thomson-Ryan.
1 50 K. W. Western Electric.

CORLISS ENGINES.
1 500 II. P. 26x4S E. P. AlllB Corliss.
1 250 H. P. 18x42 Allis Corliss.
1 100 H. P. 12x30 Harris Corliss.

BOILERS, PUMPS, MOTORS, ETC.
Write for price list No. 37.

ILLINOIS MAINTENANCE COMPANY,
E. H. CHENEY, Manager.

1625 Marquette Bldg., CHICACO.

New and Revised Edition JUST ISSUED.

American Telephone Practice
By KEMPSTER B. MILLER, M. E.

CONTENTS.
Chapter I — History and Principles of the Magneto Telephone. II.—History

and Principles of the Battery Transmitter. III.—The Telephone Re-
ceiver. IV.—Carbon Transmitters. V. — Induction Coils. VI.—Bat-

teries. VII.—Calling Apparatus. VIII.—The Automatic Shunt. IX.

—

The Hook Switch, and Circuits of a Telephone. X.—Commercial Call-

ing Apparatus. XI.—The Telephone Relay or Repeater. XII.—Self-

Induction and Capacity. XIII. — Telephone Lines. XIV. — Simple
Switchboards for Small Exchanges. XV.—Listening and Ringing Appa-
ratus for Switchboards. XVI.—Self-Restoring Switchboard Drops. XVII.

—Complete Switchboards for Small Exchanges. XVIII.—Lamp Signal

Switchboards. XIX. —The Multiple Switchboard. XX —Transfer Sys-

tems. XXI. — Common-Battery Systems. XXII. — House Systems.

XXIII.—Protective Devices. XXIV.—Distributing Boards. XXV.—Party

Lines Non-Selective. XXVI.—Parly Lines. Step by Step Selective Sig-

naling. XXVII.—Selective Signaling by Strength and Polarity. XXVIII.
—Harmonic Systems of Selective Signaling. XXIX.—Wire forTelephone
Use. XXX.—Pole Line Construction. XXXI.—Overhead Cable Con-
struction. XXXII.—Underground Cable Construction. XXXIII.—Test-
ing. XXXIV. — Automatic Exchanges. XXXV. — Storage Batteries.

XXXVI.—Specifications.

518 large octavo pages, 379 ///us. Price, $3.00.

This is the first complete treatise on Telephony in the

English language. The author was peculiarly qualified for the

task, having been an examiner in the U. S. Patent Office in

the telephonic class, and subsequently as a telephone engineer

had a wide experience in every branch of telephonic work. The
text is profusely illustrated by cuts of commercial apparatus
and carefully prepared diagrams of circuits. No diagram is

given without a full explanation. The apparatus, circuits and
methods of the American Bell Telephone Com'pany and of the

various independent companies are fully described. The
apparatus and methods used in making all of the tests required

in commercial telephone work are fully treated.

Copies of this or any other electrical booh published sent prepaid,
to any address in the wortd, on receipt of price.

510 Marquette Building,

CHICAOO, ILLINOIS.Electrician Publishing Co.,
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MACHINERY AND SUPPLY

BARGAINS.
We are the largest dealers of rebuilt motive power on earth.

When in the market for Boilers, Engines, Air Compressors, Pumps
or anything in the machinery line, consult our list before purchasing.

We always have on hand a great number of Dynamos, Motors,

Generators, besides other electrical material.

We carry a complete stock of new mill supplies that we purchased

at Sheriffs' and Receivers' sales.

The Following Items Are Offered for Sale:

ELECTRICAL SUPPLIES.
100,000 incandescent lamps, new and second band.

200 are lamps,

100,000 carbons.

Cut-outs,

Fuse Plugs,

Magnet Wire,

Copper Wire,

Motor Starters,

Etc., Etc., Etc.

TELEPHONES.
We purchased from various telephone companies

a great number of second-hand instruments

that we have overhauled and placed in per-

fect condition. We have almost any style of

'phone and can sell them to you at one-half the

price that you would pay for a new instrument

and they will do very nearly equally as good

service. Write for our telephone list.

TELEGRAPH POLES.
If interested, write us.

LEATHER BELTING.
We have in stock 200 rolls short lap, oak-tanned

new leather belting. It is fully guaranteed
equal to any grade on the market. We can fur-

nish you any width you desire, both single and
double thick, and will save you at least 35 per

cent.

MILL SUPPLIES.
When in the market for Shafting. Hangers, Coup-

lings, Boxes, Mill Hose, Radiators, Plumbing
Material, Hardware or the thousand and one

other items that you are constantly purchasing,

write for our prices.

ENGINES.
No.

375—13x12 Ball automatic.

163—Armington & Simms cross-compound, 13^
20%xl5.

192—11x12 New York Safety.

217—15x16 Ball automatic.

219—11x20x14 McEwen tandem compound.

210—11x10 Westinghouse.

14S—12x20x12 Westinghouse.

220—11x19x11 Westinghouse.

222—14x24x14 Westinghouse.
0X9—18x30x10 Westinghouse.

297—8V2XIO Taylor-Beck automatic.

047—22x60 Harris Corliss.

0X10—16x3G Hoffman & Billings Corliss.

GO—13x34 Putnam Corliss.

75—20x30 slide valve.

76—1S.X28 Nicol-Burr slide valve.

1044—16x28 slide valve.

235—20x40 Nordburg slide valve.

213—12x24 slide valve.

I

173—13x34 Fitcuburg Corliss.

132—16x24 slide valve.

206—14x24 box bed slide valve.

223—23x36 Wrigkt Corliss.

BOILERS.

409—4, 54x15. no dome.
004—175-h. p. Heine water lube.

005—120-h. p. Sterling water tube.

676—60x12 vertical firebox.

6S6—66x16 tubular.

6SS—66xlS tubular.

70S—66x14 tubular.

716—J, 72x20 tubular, no dome.
007—SO-h. p. locomotive firebox.

00S—100-h. p. locomotive firebox.

009—50 vertical, from 2 to 20 b. p.

010—20 locomotive firebox, from 10 to 40 h. p.

0X2—125-h. p. locomotive firebox.

AIR COMPRESSORS.
337—1 straight line steam-driven air compr

made by National Drill & Compressor Co..

20x22x24.

S90—51ix7xl0 Norwalk air compressor.

89 Hall duplex air compressor, steam driven. 10x

12x12. 6x8x8 and 8x10x10.

1 Hall duplex air compressor, b<-lt driven, 6x6.

902—1 Hall duplex air compressor, 7xSx9.

Our Catalogue, No. 156,
Should be in the Hands
of Every Wise Buyer.

When in Chicago, be sure to call and see us. We have 5 long distance "phones, all Yards S27.

Chicago House Wrecking Co.,

W. 35th and Iron Streets. . . . CHICAGO, -
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Switchboards -Telephones
MULTIPLE.
TRANSFER.
TOLL LINE.

COMMON BATTERY.
BATTERY CALLING.
CENERATOR CALL.

DISTRIBUTING BOARDS
MAIN AND INTERMEDIATE.

PROTECTORS -ARRESTERS
{
EXCHANGE APPARATUS,

FOR TELEPHONES,
( CABLES.'

CABLE TERMINALS FOR ALL USES,

POLE HOUSES.

We manufacture the only complete line

of Telephone Apparatus.

WRITE FOR ESTIMATES.

STERLING ELECTRIC CO.,
FACTORY AND MAIN OFFICE:

LAFAYETTE. INB.

CHICAGO OFFICE:

1259 MONADNOCK BLOCK.

I0EAL SELECTIVE LOCK-OUT
PARTY LINE SYSTEM KBMi

RINGS ONLY PARTY WANTED AND LOCKS ALL OTHERS OUT.

IDEAL AUTOMATIC

EXCHANGE SYSTEM
FOR
FARMERS' LINES AND
SMALL TOWNS.

SWITCHBOARDS
ANY SIZE.

BRIDGING, SERIES AM)
CENTRAL, ENERGY

TELEPHONES.

WRITE US AND WE WILL TELL

M)U ALL ABOUT IT.

ESTIMATES FURNISHED UPO* APPLICATION.

THE U. S. ELECTRIC MANFG. CO.,
8000 KIN \ STREET, BUTLER, PA.

BOSTON CABLE CLIP
THE STANDARD EVERYWHERE.

ADJUSTABLE TO ANY SIZE GABLE.

STRONGEST. SIMPLEST. BEST.

CHASE-SHAWMUT CO.
BOSTON,

SOLE MANUFACTURERS.

SIMPLEX TOLL COLLECTOR
OPERATOR CAN RETURN COIN.

SAFE. SIMPLE. DURABLE.

How about using one of

these in connection with a

LEICH
FOUR-PARTY-LINE

SELECTIVE
SICNALINC 'PHONE?

DROP US A LINE. LET US TELL YOU ABOUT THESE ARTICLES.

Metropolitan Telephone &Electric Co.,
76 Fifth Avenue, CHICAGO.

PAY. PAY. PAY.

GET THE MONEY.

Stop the Increasing number
of

DEADHEADS.

Our iiiih IlilH'H will ac-
<-oni|»li«li ihi'M'

results.

TheAMERICANTOLLTELEPHONECO.

50 Sheriff St.. • CLEVELAND, 0.
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THfPHCM

SWITCHBOARDS and

TELEPHONES
That free you from all troubles.

CENTRAL ENERGY SYSTEMS.

Send for Catalogues.

Correspondence Solicited.

YOU NEED GOOD APPARATUS.

WE MAKE IT.

We can help you to start right and earn dividends.

200 Capacity Eureka Switchboard.

EUREKA ELECTRIC CO,,
CHICAGO, U. 8. A.

Telephone Troubles
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in Your Exchange.

IT REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

— IN EVERY DETAIL.

No. 34 Central Energy Telephone.

IT'S EASY
upon examination to find count-
less superior points in KELLOCC
APPARATUS.

IT'S ALWAYS®
All their Telephones are equipped
with Transmitters and Receivers
that have no equal.

l'orlable Desk Set.

We say without hesitation and stand ready to prove the state-
ment that the KELLOCC TRANSMITTER IS BETTER THAN THE
" Bell Solid Back." Their Receivers are equally as high grade.
The shell alone costs us two-thirds the selling price of complete
receivers of some of our competitors.

KELLOGG SWITCHBOARD & SUPPLY CO.
Write for Bulletin No. :,. 229 So. Creen St., CHICACO, ILL

Our Line of TELEPHONES, SWITCH-IOARDS,

PROTECTIVE DEVICES Is Complete.

AMERICAN ELECTRIC TELEPHONE CO.,

36-58 W. Jackson Boulevard. CHICAGO. U. S. A.

STANDARD

Telephone and Electric

Company,

MADISON, WIS.
Manufacturers and Importers

High Grade

Telephone Apparatus
EXCLUSIVELY.

WRITE FOR CATALOCUE.

TELEPHONES and

SWITCHBOARDS
for any size exchange.

CO

CO

CORRESPONDENCE SOLICITED.

THE STROMBERG-CARLSON
70-82 W. Jackson Boul., TCI UCP Pfl

chicaco, u. s. a. I CLi mr lii UU.

HIGH-GRADE

SERIES 'PHONE.
One of l^e strongest Series 'Phones on

the market, equipped as follows: Double
battery box and backboard of highly
finished oak or walnut.4 bar, fully nickeled
generator, 80 ohm silk wound adjust-
able ringers, "Bell" style bipolar hard
rubber receiver, long lever automatic
switch, long distance solid back adjust-
able transmitter, mounted on concealed
cord arm with long distance induct'on
coll in base: Guaranteed to ring loud
through 20,000 ohms.

PRICE, $8.25.

SEND ^OR CIRCULAR NO. 17.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET. CHICAGO.

WE CAN SAVE YOU MONEY
on an Instrument you need, not only on the
flrst cosi. but it will make you money every day

ear. Write forcircular and :

inois Electric Specialty Co.,

Marquette Building. CHICAGO.

THE MOON TERMINAL
with Metal Outer Casing, showing that

it is possible to place The Moon Terminal
Head at any desired place on the pole, to

advantage, owing to the fact that the door
for outer Casing slides.

NEVER KNOWN TO FAIL OR LOSE A WIRE.

Fuse cost is the only cost of maintenance,
as the supports are everlasting, and any-

one can re-fuse the supports.

WRITE FOR CIRCULAR.

THE MOON MFG. CO.,
43-49 S. CANAL ST., CHICAGO.
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Success
Comes only to those telephone exchanges which use the
BEST material. If you use our goods success is assured.

We can supply EVERYTHING USED WITH TELEPHONES.

No order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
filled with care. Large stocks always on band.
Telephones, every style and grade. Long and short

backboards. Elegant finish and design. Prices that
will suit. Hard rubber receivers. Oak or walnut wood-
work. New ideas in magneto bells. Each instrument
guaranteed.

All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.
Electricians' tools. Lightning arresters, carbon and

fuse. Extension bells—standard and bridging. Circuit-
closers. Transmitters of various styles. Repeating
coils, induction coils, construction material of all kinds.

WHITE FOB CATALOGUE.

CentralTelephoneS Electric Co.,

no. 1- D-ie Teieohone- 909 MARKET STREET. ST. LOUIS. MO.

INI ONA/
IS THE TIME TO

SUBSCRIBE
TO THE

Western Electrician
WRITE FOR PARTICULARS.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every
house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street H. W., WASHINGTON, D. C.

K0K0M0 TELEPHONES
\A/ill Satisfy YOU.

NOTHING IN FRONT OF THEM.

Write us for particulars.

K0K0M0 TELEPHONE & ELECTRIC MFC. CO.,

KOKOMO, IND.No.
20.

2 BATTERY CALL TELEPHONES $4.50
GOOD FOR 600 FEET.

METALLIC LINE FOR INTERIOR USE.

1111

2 MAGNETO CALL TELEPHONES $7.50
GOOD FOR 3 MILES.

SINGLE IRON WIRE FOR PRIVATE LINES,
BATTERIES ARE INCLUDED.

FARR & FARR,
110 W. JACKSON BLVD., CHICAGO.

R0BT. FERRIS' BOOK
ON METERS.

IS SO SIMPLETHAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR

IT TELLS JUST WHAT SOME
PEOPLE THINKTHEY KNOW.

Written expressly for the men who handle
the pliers.""

Sent prepaid on receipt of $1.00. Address

ELECTRICIAN PUB. CO.,
510 Marquette Sidy. CHICAGO.

^ "MANROSS"
HAIR SPRINGS

FOR ELECTRIC
l\DICATIKC. AND RECORDING
GAUGES STEAM GAtl

Largest Manufacturers of

Hair Springs in the United States.

Non-Magnetic Hair Springs of Phos-
phor Bronze and other non-magnetic
metals. Hair springs of any de-
scription manufactured to order.

F» N. MANROSS, Forestviile, Conn.

NONA/ READY!!
WESTERN ELECTRICIAN'S

MOONLIGHT SCHEDULE
R I

ARRANGED IN BOOK FORM, POCKET SIZE.

1 Cents per Copy. Send for It.

ELECTRICIAN PUBLISHING CO., 5I0 Marquette Bldg., Chicago.

NOT to have a

Telephone
is to invite business to go elsewhere The
slight cost is no wise commensurate with

the reszills a telephone brings.

Business or Residence.

5 Cents Per Day
CHICAGO TELEPHONE COMPANY,

;c>:i « , I...,, .-.., st.,
»<t State st.
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AWAIT THE
I. T. APPARATUS.

ITS MANY NEW FEATURES ARE
VALUABLE IMPROVEMENTS.

INTERNATIONAL TELEPHONE MFG. GO.,
HARRISON AMD CLINTON STREETS, CHICACO.

THE IMPROVED
GRIGGS DESK TELEPHONE

HOLDER AND BRACKET.
(Patent api'lli

ln<U»|n i' -
.
!>: :> 1 hi on>' liMiiit .< ['-l.'iiliotH'

i cost a. dozen times over. Is

both a time and money suvcr. Saves time Bin]

(rouble uT lifting phone off desk when lacking It.

orphiclntf on desk after tn-lnff untucked. Nonecw-
Klty for unlrifc desk slide to holder, and thus pre-
veulfngaccoyM to drawery. No handling of phone
ut nil necessary. No more accidental npsetttog
and breuklnt; of phone, mm our Improved lelepnone
holder prevents It fill. Your telephone Instantly In

place when needed, and just us quickly out of the
way when not wanted. Its merit must appeal at

once to every telephone user, l'rlee fci.OO. Guaran-
teed to (rive satsifoction. Pan be adjusted to lit

any size hose. Discount to the trade. Local repre-
sentatives wanted in every city of the Cn 1 ted Stales.

THE GRIGGS MFG. CO., 79 Filth Ave.. Chicago.

Continental Telephone Construction Co.
GENERAL CONTRACTORS FOR TELEPHONE, ELECTRIC

LIGHT, HEAT AND POWER PLANTS.

MARQUETTE BLDC, CHICACO.

SAMSON TURBINE
UPRIGHT AND HORIZONTAL

FOR

ELECTRIC POWER and LIGHTING PLANTS.
SPECIAL FEATURES:

High Speed and Efficiency. Great Strength. Balanced
Gate. Close Regulation and Steady Motion. Great Power in
limited penstock room. Special attention given to designing for
difficult situations. Write for pamphlet I, stating your Head and
Power required.

1AMES LEFFEL & CO., Springfield, Ohio, U. S. A.

GAS ENGINES FOR ELECTRIC LIGHTING.

Regulation guaranteed with-
in 2 per cent.

All Engines are of TWO
CYLINDER TYPE.

Built in sizes from 4 to 500
horse-power.

CASOLINE ENGINES, same
characteristics as above.

THESE ENGINES CAN BE DIRECT CONNECTED TO ALL STANDARD DYNAMOS.

The Modern Gas Engine Co., Buffalo, N. Y.

PRACTICAL ELECTRICITY
PRICE, $2.00 PREPAID.

247 Pag**. 427 Questions and Answers. 95 Illustrations. 20 Tables [all that'* required
Size, 6x4*i Inches. Flexlblo Blading. Set In a good, readable size type

TS a SCHOOL for the beginner and a VALUABLE REFERENCE tor the Electrical Engineer. Ifyou
ure willing to study carefully the nineteen chapters, and work out correctly the answers to the

427 questions yourself, and only refer to answers given In back of book'to verify your own
answers, you (whether you are the college student, the ambitious Young man, the stationary
engineer, the motorman, or anyone else whom the study of electricity would benefit) will have
a knowledge of electricity which you could not acquire from any other source for ten >t!mea the
cost of this little book.

"Table o-f
Chapter.
I—Wiring.
II—Electric Batteries, Electric Plating.
Ill—Magnetism.
IV—The Magnetic Circuit
V—Magnetic Traction.
VI—Magnetic Leakage.
VII—Energy In Electric Circuit.
VIII—Calculation of Size of Wire for Mag.

netlztng Colls.
IX-Calcutrttlon of EMF's In Electric Ma-

chines.
X—Counter EMF.

S«_i bjoctu.
Chapter.
XI—Hysteresis and Eddy Currents.
XII—Armature Reaction.
XIII—Sparking.
XIV—Winding of Dynamos and Motors.
XV—Proper Method of Connecting Dyna-

mos and Motors—Self Excitation.
XVI—Diseases of Dynamos and Motors.

Their Symptoms and How to Cure
Them.

XVII—Arc and Incandescent Lamps.
XVIII—Measuring Instruments.
XIX—Alternating Current.

ELECTRICIAN PUBLISHING CO., 510 Marquette Bldg., Chicago.

A SINGLE

27-INCH VICTOR TURBINE
on horizontal shaft like cut herewith, is now being installed by the
NORTH CAROLINA ELECTRICAL POWER CO., Marshall, N. C.
The water is discharged through one end through the draft tube, and in

this case the usual end thrust connected with single wheels is entirely

provided for. The high speed, close regulation, great capacity, high
efficiency, perfect cylinder gate and steady motion are

SALIENT

FEATURES

OF THE

VICTOR

TURBINE.

We make a specialty aI<o of

STEAM ArfD POWER PUMPING MACHINERY FOR ALL PURPOSES.
AIR COMPRESSORS FOR THE AIR LIFT SYSTEM AND GENERAL USE.

JET AND SURFACE CONDENSERS. AIR PUMPS. VACUUM PUMPS,
STILWELLS FEED WATER HEATERS.

OIL MILL MACHINERY AND FILTER PRESSES.

If interested address

The Stilwell-Bierce & Smith-Vaile Co.,
237 Lehman St., DAYTON, OHIO, U. S. A.

NEW YORK, 141 Broadway. PHILADELPHIA. 612 Arch St.

BOSTON, 73 Oliver St. CHICAGO. 311 Dearborn SI.

NEW ORLEANS, 304 Hennen Bldg. LONDON, E. C. 97 Queen Vlcloria St.

BALTIMORE. 315 Equitable Bldg.

LAUFKETTER & BENDIT M. E. CO.. Sales Agents. 810 Olive St.. ST. LOUIS. HO.
E. F. AUSTIN, Sales Agent. Smith Block, PITTSBURG. PA.

Write for a Catalogue
describing the features
of the . . .

UNION
TELEPHONE
SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Co
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MEDIUM AND
HIGH SPEED

CHICACO OFFICE:
1526 Monadnouk Building.

ENGINES. HIGHEST EFFICIENCY,

BEST CONSTRUCTION.

INOINE

ERIE, PENNSYLVANIA.

HIGH-GRADE

ENGINES
VERTICAL AND HORIZONTAL.

AUTOMATIC AND THROTTLING.

BELTED OR DIRECT CONNECTED.

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING

AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. BAYLEY & SONS CO.,
MILWAUKEE, WIS., U. S. A.

EXCELLENCE
In service

is main-

tained by

The C, H. & D, Ry,
BETWEEN

Cincinnati, Chicago,
DAYTON, INDIANAPOLIS,

TOLEDO AND DETROIT,

Standard and Compartment Sleepers.
Parlor and Cafe Dining Cars.

D. C. EDWARDS,
Passenger Traffic Manager. Cincinnati, 0.

JEFFREY "^CHAINS
FOR CATALOGUE,

THE JEFFREY MFG. CO
COLUMBUS, OHIO.

When Traveling Northwest
See that your ticket reads via

WISCONSIN
CENTRAL
RAII-\VAY

For St. Paul, Minneapolis, Ashland and
Duluth. Convenient trains leave Chicago
daily from Central Station, Twelfth
Street and Park Row (Lake Front).
Ask nearest ticket agent for further

information.

JAS. C. POND,
Cen. Pass. Agt.,

MILWAUKEE. - - WIS.

WINTER IN FLORIDA.
THERE will be a larger fruit crop in Florida

this season than ever before. Many cozy
family hotels have been opened at reasonable
rates at the various springs and lake resorts and
travel promises to be heavy. The Monon Route
will put on a through Pullman sleeper, nights,
to Jacksonville, be^innim.' Jan. 6. The City
Ticket Office is at 232 Clark St.. Chicago. Write
or "Ten Routes to the South."

When in

position
the

search of a
advertise in

Western Electrician.

Graphite brushes
That have been fully tested and proved superior to any in the market.
We shall be pleased to send sample.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

ABOUT THE PENNSYLVANIA LINES.
The verdict given by the general public,

that the Pennsylvania System offers the
most comfortable and quickest service from
Chicago to Pittsburg, Philadelphia. Balti-
more, Washington and New York, Is undls
puted by thousands of patrons who have
used these lines. The dining car service Is
unsurpassed. The scenery through which
i be road runs is the most beautiful of
which the East can boast—the famous
Horse Shoe Curve alone, being one of the
rarest sights to a visitor from the western
states. The traveler Is guarded on all
sides by experienced employes and no pains
ire spared to make the journey one of ease
ind safety.
If you contemplate a Journey to the East,

'nil information may be obtained by ad-
Iressing H. R. DERING,

Assistant General Passenger Agent,
248 Sosth Clark street. Chicago.

fSheet Steel Indian Canoes^J Non-sinkablo and indestructible. 14 fcot long, 80 inch beam. H

[Twcnty.Two Dollars. Net. KL^ffiM'MT5!VW.n. MU1LINB. S62 li.
i
...i Rl - m.i m.oiiiii J

^WPOURHlfiHT-TRAIrr

Famous

Train

of the

World.

Chicago— St. Paul—Minneapolis
VIA

The St. Paul Road.
(Chicaco. Milwaukee & St. Paul Ry.)

Equipment and Service

I'nequaled.

Time tablet, map* and information
had <>u .-'['plication Ic

f-. A. MILLER. General Passenger Agent,

Chicago, III.

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

fHE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North'Westem Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next
morning. No change of cars; ail meals
in Dining Cars. Buffet Library Cars
with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia and Oregon and personally conducted
excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

461 Broadway, • New York
601 Chcs't St., • Philadelphia
368 Washington St., Boston
301 Main St., • Buffalo
• i« Clark St.,< • Chltar-o

43S Vine St., • Cincinnati
507 Smithfield St., Plttsburp
334 Superior St., Cleveland
17 Campus-Martlus, Detroit
KlngSt.,Ea*t,ToroBto,Ont.

MONON ROUTE
Aftp-C.H.&P RJwVT

LUXURIOUS PARLOR AND DININGCARS BY DAY.
PALACE SLEEPING AND COMPART-MENTCAR5 BY NIGHT.
6 TRAINS DAILY BETWEEN
CHICAGO AND THE OHIO RIVER
wmm'coel rnaHKj auoo<f< p«i™ C MASH.ROCKWELL
nu.ftourLMM CHICAGO .

™aw.mo*

THE
PENNSYLVANIA

LIMITED.
In writing from New York, an official of

one of the prominent English railways, who
rode on the Pennsylvania Limited, says:
"I had a moat pleasant Journey from Chi-
cago l<> New 1 oik. Your train far sur-
passes any thing we aspire to In England."
Special Information regarding the superior

tranHportntlon facilities offered by the Penn-
sylvania Short LIneH can be obtained by
addressing

MR. H. It. DERING.
Assistant General Passenger Agent,

Mfl South Clark street Chicago.

Secured quickly through Western

Electrician -Help W c nted" ads.

AXiJj EMPLOYES
In the opcrfitlriK department of the "Alton Road " are
required to piiBH mental sncl physical examinations
calculated to secure abHohite enfety to paHrienKcrn and
frolfriit, Fidelity, promptncnn, and accuracy uro re-

warded by the merit system, iho rcmilt being that one
or the Hiifcrit nit I way h In the world In

"THE ONLY WAY"

OHO. .T. CHAHLTON, «ith
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CEDAR POLES
LIMDSLEY BROTHERS COMPAUY

MENOMINEE, MICH., PORTLAND, OREGON AND SPOKANE. WASH.
WHOLE-SALE PRODUCERS

SO-roOT TO 80- FOOT POLES OUR -SPECIALTY.

25 FOOT 5, 5^, 6 and 7 inch POLES.
30 FOOT 5, 6, and 6K inch POLES.
GET OUR PRICES ON THESE OR ANY OTHER STANDARD SIZE FOR QUICK DELIVERY.

MALTBY LUMBER CO., BAY CITY, MICHIGAN.

CEDAR POLES,TIES, POSTS, ETC.
A complete stock of these commodities con-
venient lor immediate shipment. It will pay
you to favor us with your Inquiries

SUCCESSORS TO

THE PORTER-MORSE CO. THE MORSE CEDAR GO.
PRINCIPAL OFFICES.

SAGINAW, MICH.

«Sfe
M. KLEIN & SiON

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of Interest to all linemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

MATHIAS KLEIN & SON. "^SafEt*

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Main Office, Lewlsburg, Tenn., Branch Office,

Kelterton, la., Oak Mills, Montlcello, Ark.

POLES.
WHITE CEDAR.

IDAHO CEDAR np to 80 ft.

BERTHOLD

& JENNINGS.

ST> LOUIS.
Chemical Building.

CROSS
ARMS.

LONC LEAF
PINE AND FIR.

Michigan White Cedar Poles.
A LARGE ASSORTMENT, ALL SIZES.

We are making very attract ve prices on a large stock
of 25 foot 5 and 6 inch top, 30 foot 7 Inch top and up.

Orders filled promptly In carload lots. Correspondence
solicited. Write to Escanaba, Mich., office for prices.

3 5

5 5

KELLOGG SWITCHBOARD & SUPPLY CO.,
Congress and Green Sts., Chicago, III.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

poles, ties, posts.
m

s

p

,E,
CE

:r-
PRODUCERS. We want your inquiries always.

CEDAR POLFS J°HM H.FOWLER
UL-L//\I\ I L/LL-L/ 1705-7 fiSHER bloc-.. Chicago.

POLES W. C. STERLING * *n*.
MONr.ot >• TIES.

EI6T«d Pole Yards !n Micblnc
Wholes*!* Producer! for » jt%tt

L'tica stamped on a plyer means
the best there is. All of L'tica s

plyers are illustrated in the

CREEN BOOK
of Hardware Specialties.

If you have none why write to us for one.

UTICA DROP FORGE & TOOL CO.
SMITH & HEMENWAY CO.

ASK YOUR DEALER FOR THESE GOODS. 296 Broadway, New York City.

Construction

All Steel Calile Reel Jack.

Tools and Materials.

Cross-Arm Braces,

Pole Steps, Digging Bars

and Shovels.

Conduit Cleaners, Reels,

PIKE POLES, DISTRIBUTING POLE TOPS.

Special Tools or Apparatus Manufactured

to Drawings or Samples.

CORRESPONDENCE SOLICITEO.

W. H. ANDERSON & SONS,
Tiinl Manufacturer-.

18 and 20 Macomb St.. Detroit. Mich.

CHICAGO FUSE WIRE & MFG. CO.
BULLOCK ELECTRIC MFO. CO.

Cincinnati, U. S. A.

WAQXER ELECTRIC MFO. CO.

St. Louis, U. S. A.

Direct and Alternating Current

Equipments for Electric Light

and Power.

Fuse Wire. Fn.e Link..
Telephone Fn.ev,
Fn.e Itloeks.

CHICACO FUSE WIRE <&. MFC. CO.,

RED CEDAR PILINC, POLES AND
POSTS, n" iGngtln. .1. P. MEREDITH
CEDAR CO.. Memphis, Teun.

HAWKINS
^ EDUCATIONAL
v WORKS

;6V0LUMES
ON EASY PAYMENTS
' DELIVERED .

COMPLETE
MONTHLY -*

Cedar
TORREY
CEDAR CO.,

CLINTONVILLE, WIS.

Lirgt Stock ConiUntly on Hand.
Poles

Jim ! .1 /./••-

reg.trade marks t/he Phosphor Bronze SmeltingCo.Iimited,

2200 Washington ave,philadelphia.

| "ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc.

W»" — DELTA METAL
CASTINGS, STAMPINGS and FORGINGS
ORIGINAL and Sole Makers in the U.S.

Only 10 Cents Each

Practical Books
ON

Electricity.
Mow to make a dynamo.
How to make a telephone.

How to make an electric motor.

How to make a storage battery*

Hon lo make a Wlcnhurst electric machine.

How inmaliCimii:ii(toni;chine

How to make a medical Induction coil.

How to m ike .i pocln t accunitiiator

Hon i" m.tke a plu ie.e b»tter>

.

Ho* (o iimke a voltmeter.

How to make a galvanometer.

llo.» lo make a hand J> namo.

Hon ii make a talking machine.

How to miki-.i H. V. d> namo or motor.

i tow to make a tov motor.

11 i« to make on electric bell.

How to make a telegraph Instrument.

TheM books are illustrated and will r*

sent prepaid on receipt of price

Electrician Publ'g Co..

B 10 Marquette Bui Id inc.

CHICACO.
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Westinghouse
Automatic

Circuit Breakers
for Direct and Alternating
Currents -m & j* j* <* <* <*

Successfully Open Circuit Under Any
Condition of Overload or Short Circuit

without Damage to Copper Contacts.

Westinghouse Electric
and Manufacturing Co., Pittsburg, Pa.

Sales Offices in All Large Cities.

••••••••••<»S»«»»»»»»»«»»»4 GO«

\

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid,

$1 A VOLUME.

Electrician Publishing Co.,

510 Marquette Building, Chicago.

t

••••••< »••*••-< ••
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FORT WAYNE ELECTRIC WORKS,
(INCORPORATED)

"Wood" Systems for Light and Power.
ARC DYNAMOS

FOR ANY NUMBER OF LAMPS

FROM i TO 150.

HIGHEST EFFICIENCY,

BEST REGULATION.

SUPERIOR DESIGN.

CONSTRUCTION

AND FINISH.

ARC LAMPS

OPEN AND ENCLOSED FOR

SERIES,

CONSTANT POTENTIAL,

DIRECT OR

ALTERNATING

CURRENT

CIRCUITS.

No. 9 B ARC DYN4MO

SEND FOR BULLETINS.

Main Office and Factory, - FORT WAYNE, IND.
HOSTi.lN. MASS.. .'.IS Kmiiam.i: BlBO.

PHILADELPHIA, PA , 101 I hi: HoVhse.

SVEAI'IM: N. V., 717 llli.i.MK l!i.

PITTMil IW, 1 II WE.

-LIST OF SALES OFFICES:.
CINCINNATI. Illl II 1. 402 SXAVT II111.1.

ST. I/OTIS, Mu.. Mr- Lis. «l.s Ti:r-T 111.

I'HIi'Ai.u II.I... 6'i'i Maiiiji-ktti: III. 11.;.

ST. I'AI'U MINN.. 610 ORII'iaMa I,

URAXD RAMUS. Mil II.. MS II.. 1 -«««> I:.,,..

AI'l-.U '

NKW YnliK. V STRRT.
YOKOHAMA. JAPAN,

WESTERN ELECTRICIAN'S

ARRANGED IN BOOK FORM, POCKET SIZE.

10 Cents per Copy. Send for it.

ELECTRICIAN PUBLISHING CO.,
5%Stt9

CHICAGO
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SCOCBDAMU PATENT

made right
. sold right
Saves trouble

ASK YOUR DEALER
FOR IT!

THY ONE AND BE
CONVINCED.

Sample S-ia. Bell, jn.
Nickel Finish 4UC.

Black Enameled 35c.

Sent by mail prepaid
on receipt of price.

Wrile for Circular.

SPIES

ELECTRIC COMPANY.
SOLC MftKSH5.

87-89 W Van Buren St.

CHICAGO. ILL.

(^HAILLET, ADOLPHE A.
Consulting Electrical Engineer.

flans and specifications for Electric Ltetat-
mg and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE. BUFFALO, N.Y.

VULCANIZED FIBRE.
Highest grades for electrical insulation .and mechanical purposes, in sheets,
tubes, rods and special shapes. Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington. Del.

The Franklin Model Gas Engine.
1 -HORSE POWER. 450 REVOLUTIONS.

We furnish complete sets of Castings, Materials and Blue
Prints fur either horizontal or vertical types.

SEND FOR ENGINE CATALOGUE NO. 16.

PARSELL & WEED,
1SSDI31 H e.l 31st Street, - New T«rk City

^§8SB2*to$tiRm&
/ ,

WhlNstMelj
Win fl°r Freeze

Win f/«r Sum
?r Cls6

m
HELMET-'

Olt

^"tlAiwoamB
C H I C A G 0- ILL • U-SA- TJSSSS

f
1^ I0&I2 E

N. CANAL ST.

ELECTRIC -MOTORS«^*
£. ~ 8 GENERATING ?SETS^Wii«

STEAM*HEATING:^JVENTILATING AND MDRYING APPARATU5 < - ftMECHANICAL DRATT i

NEW^YOrlKWRHILADEOPHlA^JCHICAao^LONDON
—,243"'""

THE GORDON PRIMARY CELL.

The most improved, efficient,

long lived and economic primary
cell of the new century/

Extensively used for telephone,

telegraph, fire and police alarm

service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon
application.

The Cordon Battery Co.,
439-445 East 144th Street, New York.

0335353535353535353535:35:35 S353535353535353535J55i535l^

1 Black Diamond File Works I
4t

t

4?
4,
4,
4<
4,
4,

Est. 1803. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

OCR (JOODS ABE OK SALE IX K.VKKV LEAIIIKG HARDWARE
STORE IK THE UNITED STATES AKD CANADA.

G. & H. BARNETT COMPANY
PHILADELPHIA, PA.

0*
0*
J*
O*

0*

J*
0*

Insulated

Rubber
Wires and Cables.

John A. Roebling's Sons Co.

WORKS AT

TRENTON, N. J.

When a Station Manager is in

Trouble he wants immediate
attention.

Send us your* orders and see

how well we will treat you.

St. Louis Electrical Supply Co.,

1118 PINE STREET,
ST. LOUIS, MO.



m nix. S3 Per Annua. tntmny. ci.if*ir<». CHICAGO, DECEMBER 28, 1901. ss K> Ceits a Copy.

WESTERN SELLING AGENT

H. R. HIXSON,

I A/ID I ITV INSULATED
IYIr^L-C.A WIRES AND CABLES.

RUBBER COVERED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.

"" 6t

ixsoN
GtNT Simplex Electrical Company,

lonaJnock Block. CHICAGO. 75-ei Cornhlll, BOSTON, MASS.i 137Monadrocl. Block, CHICAGO.

TRADE MARK.

l«H!»-l»ari« Exposition,
llcdal for Knbber Insulation.

1893—World's Fair,
Medal forBnbbrr Insulation.

THE STANDARD FOR
ICI HHFJt IXSFLATIOX.
Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee "War Wires.

THE OKONITE CO., Ltd.
„_ rt _ . ii w i Geo.T. Manson,Gen'l Sup!,

253 Broadway, Hew York. w.H.Hodgms.secy.

INDIANA RUBBER AND INSULATED WIRE CO.,

H. Durant theever. .

™anl>8e,s

MANUFACTURERS OF

Paranite Rubber Covered Wires and Cables,

UNDERGROUND. AERIAL. SUBMARINE AND INSIDE USE.

TELEPHONE, TELEGRAPH AND FIRE ALARH CABLES.

All Wires are tested at Factory. JOSTESBOKO, ISO.

N. ). R.

>a/if»e:s jk

National

India
Rubber < o. «

RUBBER COVERED
O OABI_KS.

OFFICE AMP FACTORY: BRISTOL. R. I.

PAPER PULLEYS
Rockwood Manufacturing Company, Indianapolis, Indiana, U. S. A.

Save Your Commulators by using

THE K. & W. DYNAMO BRUSH AND
COMMUTATOR COMPOUND.

The Cheapest and Best on Ihe.Markel.

THE K. & W. COMPANY, Pittsfield, Mass.

Manufacturer* of .unam- >mmu-
tator ijompotind. Solderlnp Sticks and Arc Lieht
Hancer Hoards. Samples of Compound FBEE.
Agents wanted.

Queen & Co.,
lOlO Chestnut Nt., Phiia.

480 MONO* BLOG . CIIICaM.

Acme Testing Sets, Queen-WIrt
Switchboard Instruments, X-Rar
FocusTubes, Induction Colls.

Standard Underground Gable Go,
322 The Rookery, Westlnphouwe Bide;..

Chli

;

; urB.
Mills Bldg., San Fri

ElectricCables,Conduits,Wiresand Accessories.
Also High tirade Bnbbrr Covered Wire* and Cable*.

Eldredge Battery Voltmeter,

Eldredfre Electric Mfy. Co.,
S. A.

MAKE MONEY
by buying lamps of high quality

at a reasonable price. We make
them regularly.

THE COLORADO LAMP CO.,

DENVER.

BARE AND INSULATED

ELECTRICAL WIRES
OF EVERY DESCRIPTION.

CROWN RAIL BONDS.

AMERICAN STEEL & WIRE GO.
CHICAGO. NEW YORK. DENVER. SAN FRANCISCO.

2,000 IN USE.
from H to W

Tbs.l.-irTE.c-M'r :- .Tr. '•

PHOENIX GLASS C0.1
MANUFACTURERS OF

GAS AND ELECTRIC

GLOBES, SHADES, Etc

I SEND FOfl lC0"OtOlH»t« »'

LATEST CATALOGUE

Pittsburgh. Hew York. Chicago.
|

This No. 175 is handy
for a desk 'phone or a
wall 'phone—just suits

your PARTICULAR sub-
scriber.

STANDARD OF THE WORLD.
ERICSSON TELEPHONE COi^bway NEWYORK

Full equipments for
exchanges and private
lines. Ask for Cata
logue and informa
tion. I

JAMES J. MURRAY* CO.,

Trenton Avenue, Culvert

and Waterloo Streets,

PHILADELPHIA, PA.

Wii manu fact tire A re and Incandescent
Globes and Shades of ail Shapes In opal.

Clear. Roughed and Colored. Large
Capacity. Prompt shipment.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,
SWITCH BOARDS. PANEL BOARDS. SWITCHES, ETC.

tJTIOA. NSW VO**K.

V/ESTDN Electrical Injfcromeoc Co.,

Waverly Park, ESSEX CO., N. J.

"Round Pattern"
Style F.

We desire to call attention to a line of

cheap but excellent Swilchboa; :1 Instru-

ments for Direct-Current Circuits, which

we designate as

•Round Pattern," Style F.

These Instruments nro particularly

suitable for Isolated Plants and Feeder

Circuits in Railway and Power "Plants,

Voltmeters in ranges from 3 to 750 volts.

Ammeters in ranges from 1 to 2,500 amp
All Weston Instruments are unsurpassed

.

in excellence of workmanship, in accu-

racy and economy of operation.

BBBLIK 1

noni

LOHDOH—Jt] MjrtlruLAnc.
:

Mention iho Wk.teuv BtaonuciAj irben
Ing for catalogues.

LONG LIFE LAMPS
FULL CANDLE POWER.
EVERY SH APE,VOLTACE
AND CANDLE POWER IN
STOCK.

OUR IMPROVED
PERFECTION LAMP
CUARDS CAN'T BE
BEAT.

THE STANDARD
113 W. 3RD ST

Writs now for Circular.

ELECTRIC COMPANY
CINCINNATI. OHIO.
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\>y. BUNNCL.I,,
\s

Announcement.

We have purchased tbe
Entire Plant,Good Will.
Machinery and Patents
of the National Elec-
trichl Mfg. Vo., of Mil-
ford. Conn., and will
continue the manufac-
ture of District Mes-
senger Call Bases. Fire
Alarm Boxes and Ap-
paratus. Burglar Alarm
and Watcnmen'sBoses.
etc... etc.. making im-
provements in every
department, with new
and up-to-date ma-
chinery, expert work-
men and the best ma-
terials We assure our
patronslow prices, con-
sistent with the class of
goons " we furnish, and
prompt delivery of all

orders placed with us.

AND

Main Office

110-120 BEEKMAN STREET, NEW YORK
FACTORIES, NEW YORK CITY AND MILFORD. CONN.

telesraphctelephone, railway anelectrical supplies.

The Beekman Iron Box Bell

all parts nickel plated, pivoted
armature with spiral spring

adjustment and cast iron box.

A first class bell throughout.

vr
Catalogue of

Instruments o r

Learners' Manual

free on receipt of

postage.

-it

Hits the- Nail
on the-Head

^

^Sk\
<-\pJ

and enables Electric Companies who will install our system
of exhaust-steam heating through ^underground mains .to

furnish steam heat, electric light land' power to large build-
ings that are now compelled to run their own boilers for
heating, and also Install engines and dynamos and furnish
their own light ana power. An Electric Company win thus
be enabled to increase their [electric business, and at the
same time sell their exhaust Isteam for enough to pa" all

station expenses and interest on the Investment for steam
heating mains. Write for our pamphlet giving full particulars.

Mention Western Electrician.

'<.

tf
J-
tf>

<*
*7

American District Steam Co.
Lockport, N.Y.
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An INCANDESCENT LAMP represents a large Investment of capital, ingenuity and skilled workmanship, It is sold at a price 10 low as to necessitate eternal i We buy and
vigilance In cutting costs to a minlmim. A successful lamp manufacturer can not afford to experiment with poor materials, This explains ill popularity of

|
RerineBAKER A CO.'S D |_ iyr I |\J II tV/l 1

"atinum

408 N.J. R. R. Ave., NEWARK, N.J. 1 20 LIBERTY ST., NEW YORK. m^^^%. I I ^ ^^ I 'W I
[

scrap also.

g*

/FIBRE-GRAPHITE

COMMUTATOR k

m
. 'S^.V.T-V.MWVtKWHC

There's No Friction
with tlie Flbrc-Oraphltc Commutator Bruih.

Being 90 percent, p-irc graphite, it iniurci low
resistance, no (parking under a varying load, and
longer wear. Tl.ere 1* no greasing required.

The Flbrc-Graphhc Is therefore the most eco-

nomic brush on the market. M-nJ for price list.

HOLMES FIBRE-GRAPHITE MFG. CO.

5!55W;ikcfiel<J 51., Gcrmantown, PHILADCLPIII \.

J
Comnlete Lruip.

LIGHT UP YOUR DARK CORNERS

L.-H. ENCLOSED

Arc Lamp
Notice How Meat and Compact It Im.

, These Lamps arc the Simplest and Most Efficient
on the Market.

\\ BITE FOB

THE ANDERSON TOOL CO., ahoersoh. imp.
AGENTS WANTED IN CVERT CITT

THE PRACTICAL VALUE AMD UTILITY OF THE

Lundell Motors
ARE DUE TO SUPERIOR DESIGN AND CONSTRUCTION. THEY CAN BE USED UNDER PRACTICALLY ALL
CONDITIONS WHERE MOTIVE POWER IS. REQUIRED AND WILL OPERATE ECONOMICALLY AND
SATISFACTORILY. HIOH EFFICIENCY. GREAT DURABILITY. NONSPARKINQ AND COMPACT. BEST
COMMERCIAL VALUE DESCRIPTIVE BULLETIN No. 03206. FREE.

SPRAGUE ELECTRIC COMPANY,
MANUFACTURERS.

Ceneral Offices:
527-531 WEST 34th STREET.

NEW YORK.

Branch Offices:
CHICAGO.

Either Building.

BOSTON.
275 Devonshire Street.

ST. LOUIS.
Security Building.

BALTIMORE.
Maryland Trust Building.

THE

WARD
PORTABLE

bsa*

Makes a First-class Desk Portable at a

—LOW PRICE
The Cylinder is Adjustable so that the Light Opening

may be arranged as required.

END FOR POCKET CATALOCUEZOF ALL OESICNS.

27 Thames Street,
EW YORK CITY.McLEOD,WARD*CO.n

EDISON PRIMARY BATTERIES.

fOR GAS CNCINCS,

SLOT MACHINES.

AUTOMOBILES

RAILROAD SIGNALS.

CROSSING BELLS.

SMALL MOTORS.

ETC.

CONITANT CW •(

HO ,OC, «CT cc

WILL NOT rMCCZC.

uau|0 T.CMT

cells rot

RORTAILI

WORK.

FULL DESCRIPTION IN BOOKLET NO. 4.

EDISON MANUFACTURING COMPANY,
133 rirTM Avenue

Akron Electrical Mfg. Co
Akron Smoking Pipe Co —
Amber Electric M fir. Co 12

American Battery Co —
American DlstrlctSteam Co.. 2

Amer. Electric Fuse Co 10

Amer. Electrical Heater Co..—
Amer. El. Telephone Co 14

American Electrical Works, ..11

Amer. Refit. A Lighting Co. .10

American School of Corresp —
Amer. Steel A Wire Company. 1

Amer. Toll Telephone Co. ...14

Anderson A Sons. W. H 10

Anderson Tool Co., The :!

An.l.-l A Co.,Thco 19

Uftd LA Co., F. B 10

Baker A Company 3

Ball Engine Company 18

Barnes Company, Wallace.. ..10

Bamett Company, G. A H 22

Barrett A Co.. M. L 7

Bayley A Sons Co , \V 18

Berthold AJennlngs 10

Besly A Co., Charles H 22

Blssell Company, The F —
Bower! El. Construcllon Co.. 1

bowers Manufacturing Co ...—

Brunt Torcelaln Works, G. F. 7

Bullock Electric Mfg. Co II

Bunnell Telograp.AElcc. t'o. 2

Burnley Buttery A Mfg. Co. .10

Central Elootrlc Co 5

Central Telephone A El. Co..—
century Glass Co 11

Ohaillet, Adolphe A 22

Chase-Simwmut Company. ..II

Chicago A Alton Railroad.. ..id

ALPHABETICAL INDEX OF ADVERTISEMENTS.
C. AN. W. R. R 18

Chicago Edieon Company

—

4

Chic. Fuse Wire A Mfg. Co. .
.—

Chic. House Wrecking Co....—

Chicago Insulated Wire Co.. .—

C., M. ASt. P. R. R .....18

Chicago Telephone Co 13

('.. H. ,v 1). Ry 18

Colorado Lamp Co., The 1

Columbia Telephone Mfg. Co. 16

Conlinenlal Tel. Const. Co.. 14

Continuous Rail Joint Com-
pany of America 1"

Couch A Seelcy Co —
Crocker-Wheeler Company,. 13

Cutler-Hammer Mfg. Co 8

Culler Elec. A M fg. Company. -

IX A W. Fuse Company —
Dearborn Drug A Chem. Co.. 8

Diamond Meter Company....—
hlcko Too! Company 19

Dixon Crucible Co., Joseph. .18

Edison Decorative A Minia-

ture Lamp Department 10

Edison Mfg. Company 3

Edwards A Company S

Eldvedge Electric Mfg. Co... 1

Electrical Engineer Institute.—

Electric Appliance Company. 10

Elec. Motor A Equipment Co.2l

Electric Storage Battery Co.. 9

Electrician Pub. Company. ..21

Ericsson Telephone Company 1

Eureka Electric Company.. ,16

Furies Manufacturing Co..... II

Farr A Farr 17

"For 8ale"Advertlsements .. 12

Ft. Wayne Elec. Works., Inc.. 21

Fowler, John H 19

Franklin Eng. A Elec. Co. ...—

G. A P. Engraving Co —
General Electric Company. .. 9

General Incandescent Arc
Light Company 6

General Incand. Lamp Co.... 6

Genevieve Company —
Goodchlld A Welsh -
Gordon Battery Company.... IS

Great Western Smelling A
Refining Company 12

Gregory Electric Company. ..13

Griggs Manufacturing Co.... 14

Hartford Steam Boiler In-

spection A Insurance Co..

Hazard Manufacturing Co..

Heath Electric Company ...

Hobart Elec. Mfg. Company.
Hoffman, G. W
Holeomb-Lobb Co
Holmes Fibre-Graph. Co
Humphrey, Henry 11

Illinois Contral R. R is

Illinois Electric Special t\ CO.I8

Illinois Maintenance Oo 12

IncHudesccnl Electric Light

Manipulator Company
Indiana Rub. A Ins. W. Co.... I

India Rubber A Gutta Porcha

Insulating Company i

Internat'l Corree. Schools m

International Tel. Mfg. Co i

JotTrey Manufacturing Co.... IS

Johnston, Thomas J 11

K. A W. Company 1

Kartavart Manufacturing Co. 22

Kellogg Swlichboard A Sup-

ply Company II, 16, 19

Keystone Elect. Inst. Co —
Klein A Son. Mathlos 19

Kokomo Tel. A Et. M. Co 17

Leather Preserv. M. Corp —
Leclanche Battery Company.13
Leffel A Co., James 13

Lindsley Brothers Company.. 19

Lowell Model Co 19

Maltby Lumber Company .... 19

Manross, F. N —
Matthews A Bro„ W. N 11

McKlnney A Co., W. S —
McLennan A Company, K io

McLcod, Ward a Co 3

McRoy Clay Works 10

Meredith Cedar Co.. J. P 19

Metropolitan Tel A El, Co. .14

Mica Insulator Company ....—

Miscellaneous Advs 12

Missouri Electrical Mfg. Co.. 6

Modern Gas Engine Co 13

Moloney Electric Company..—
Monarch Flro Appl. Co B

Monon Railroad IS

Moon Mfg. Co., The 16

Morse Cedar Company 19

Mulllns, W. H 18

M unset I A Co,, Eugono 10

Murray A CO -
1

I

National Carbon Company... 8

National Conduit A Cable Co .10

National India Rubber Co I

New York Ins. Wire Co..

Ohio Electric Works II

Okonite Company. The 1

Paragon Fan A Motor Co —
Parsell A Weed —
Pennsylvania Lines 18

Perrizo A Sons 19

PhiUlps, Eugene F 11

PhiUips Insulated Wire Co... 11

Phoenix Glass Company I

Phosphor-BronzeS. Co 13

Pignolet. L. M 10

Pittsburg A L. S. Iron Co 19

Porter Cedar Company 19

Queen A Company.

Relslnger, Hugo 7

Reliance Electric Company. B

R. I. Teleph. A Elec Co 17

Rockwood Mfg. Company.. .. 1

Roebling's Sons Co , J. A :i

B A Bro is

St. Louis Elec. Supply Co... C2

Sargent A Lundy —
Sawyer-Man Elec. Company.. 2>'

Schureman A Hayden 12

Shelby Electric Company....—
Slgnaloid Chemical W
Simplex Electrical Co.. The 1,19

Smith A Hemenway Co 19

Smith Co.. S. Morgan 13

Spies Electric Company S3

Sprague Electric Company .

.

Standard Coiuiruotlon Co. ...17

Standard Electric Company, i

Standard TeL A Elec Co 10

Standard TJnderg. Cable Co. .. 1

Stanley Instrument Co 5
Sterling A Son. W. C 19

Sterling Electric Company . . .
—

Sterling Varnish Co.. The.... 8

Stilwell - Bierce A Smlih-
Valle Company 13. 13

Stow Mfg. Company —
Stromberg-Carlson Tel. Mfg.
Company is

Sturtevant Company, B. F....SS

5

Telephone Co. of Amer., The 17

Tenn. Lumber Company 19

Torrey Cedar Company l

»

Union Switchboard Oo 17

United States Accumulate Co *

TJ. S. Electric Mfg. Oo H

Valentine-Clark Co , The 19

Varley Duplex Magnet Co. . —
V;ndex Electric Company. .. 9

Vomacka A alanni k .

.

Vulcanixed Fiber Company. ,3t

Wagner Electric Mfg. C
Walsh's Sons A Company is

Warren El. M fg. Com pany . . . 1

1

Western Electric Co 7

Western El. Supply Company.—
Westlnghouse Electric A
Manufacturing Company. . >

Weston Electrical I nit

Whitehead Company, w. w 13

WlUyountv Elmer O —
Woreaatar Company. C H....19

For Cinssiricti Index o* Advertisements See I*€»g;e O.
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ALWAYS

IN

STOCK.

M0t0rS 9

MANUFACTURED BY

Switches,
Arc Lamps,

Circuit Breakers, Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams Street, CHICAGO,

STORAGE BATTERIES
For Lighting Plants, Railroad

Cars and Buildings.

Automobiles and Power.
THE ONLY BATTERY FOR PRACTICAL PURPOSES.

We Maintain and Guarantee

all of Our Lines of Batteries.

ESTIMATES FURNISHED FOR ANY CAPACITY.

UNITED STATES ACCUMULATOR CO
951 MARQUETTE BUILDING, CHICAGO, ILL.

£»••••••••«••••••••••••••••••••••••

There is No Higher-Class India-Rubber Insulation
For Wires and Cables thanHABIRSHAW.

Authorized Manufacturers of tha

ATTIX FLEXIBLE TUBE: WIRE.

;
The India-Rubber and Gutta-Percha Insulating Co.,

Sales Office,
I 5 Cortlandt St., New York.

MAIN OFFICE, Glenwood Works,

YONK! ;rs, im. y.
(10028)
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THE "SPENT BATTERY ENJOINED.

Judge Coxe, of the United States Circuit Court, rendered a decision on

December 20th, 1901, again sustaining the validity of the Brush storage

battery patent, and granted an injunction against the National Battery Company

and the American Bicycle Company, enjoining them from the further manu-

facture and sale of the so-called "Sperry" battery.

It is the purpose of THE ELECTRIC STORAGE BATTERY COM-

PANY, the owners of the Brush patent, to vigorously prosecute all manu-

facturers and users of infringing batteries.

ALL MAKERS AND USERS OF INFRINGING BATTERIES ARE HEREBY NOTIFIED.

The Electric Storage Batter] Company,

PHILADELPHIA, PA.

* — '
*

%

1
1

%

%
%

THE GENERAL ELECTRIC COMPANY'S

Type H Transformer
WITH THREE-WIRE SECONDARIES

The General Electric Co., in developing its Type "H" Transformer, placed on the American

market the first transformer of the so called Core Type, antedating all other manufacturers by

several years. As a result of this early experience the General Electric Company found

that if a balanced distribution of voltages was desired on either a balanced or unbalanced throe-

wire secondary, special precautions must be observed in respect to the mutual relation of primary

and secondary windings. These special arrangements have been embodied in the Type H Trans-

formers for three-wire secondary service for more than a year.

Pamphlet 9087, dated November 14th, 1900, fully describes this valuable feature. Send for one.

General Offices: Schenectady, N. Y.

Sales Offices in All Large Cities.
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the idea

"try us—not the lamp"

has caught on;

it's easy to see why.

you see, it's just this way;

you get our question blank;

give us exact conditions;

we send a lamp to fit the case.

that's the reason we sell so many lamps.

we're lamp specialists.

Dr. Munyon himself

couldn't furnish a better remedy.

better send for a blank

and let us fix you up.

ELECTRIC APPLIANCE COMPANY, THEY SELL PACKARD
LAMPS, 92 AND 94 WEST VAN BUREN STREET, CHICAGO

AMERICAN ELECTRIC FUSE CO.
NEW YORK. CHICAGO.

Lowest prices on telephone fuses, lightning arresters, wire connectors, paper
insulators, fuse wire and links, magnet wire and telephone wood work.

Get a sample and price on our single and double cell battery boxes and
wall boards. ^

MICA WASHERS
PRICES RIGHT

EUGENE MUNSELL & CO.,
218 Water St., New York. 117 Lake St., Chicago.

VOLT=AMMETERS,
POCKET SIZE.

1 For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,

etc.
RELIABLE. ACCURATE.
Send for Circular.

L.M. PICNOLET.
78-80 Cortlartdt St., SEW YORK, N. Y-

Telephone Harrison 746

F. B. BADT&, CO.
CONSULTING AND CONTRACTING ENGINEERS

WESTERN AGENTS FOI

WESTON INSTRUMENTS.
WARD LEONARD RHEOSTATS,
CIRCUIT BREAKERS.
CDISON-BROWN RAIL BONOS. ETC

1604 Monadnock Block,

PATENTED

Burnley
Soldering
Pastem

Cnl vet-sally acknowledged
the beat. All others imi-
tations.

250,000 MLB. BOXES

cold In 1900. Put up in 1-4,

1-2, 1, 5 and 10 lb. packages.

BURNLEY BATTERY
MAN'F'G CO.,

PAINESVILLE, OHIO.

WANTED
You Who are Troubled with Sparking and Cutting of Commutator* to Use

The only article that will PREVENT SPARKING.
'Will keep the commutator in good condition and
PREVENT CUTTING.

Absolutely will Mot Gum
The Brushes ...

It will put that high gloss on the commutator yon
have bo long sought after.

SOCts. per Stick. $S.OO per Dozen.
fc McLENNAN & CO.,

For Sale by all Supply Houses, or
So|e Mamlfaotur„8i

I FREE, Sample Stick. 909 Title and Trust Bldg.. CHICAGO, ILL.

SPRINGS
ALL SMALL SPRINCS USED BY ELECTRICAL

TRADE.

THE WALLACE BARNES CO.,

Established 1857. BRISTOL, CONN.

COMPLETE ASSORTMENT HIGH GRADE SPRING STEEL ALWAYS ON

HAND. SUBMIT SAMPLES FOR PRICES.

ASK FOP CATALOC F.

w£

MoRutClav Works,
Brazil, Iod.

:t(>2 Broad-way, New York.

1030 Monadnock Blk., Chicago.

THE NATIONAL CONDUIT & CABLE CO.
rttnufadurers

ol

FOR TELEPHONE, TELEGRAPH,

ELECTRIC LIGHT AND POWER.BARE COPPER WIRE AND CABLE, PAPER INSULATED CARLES,
Executive Offices, Times Building, NEW YORK, N. Y.CEMENT LINED PIPE FOR CONDUITS.

REFLECTORS!
Light is useless if you can't have

it where you want it.

Paragon Reflectors throw the

light just where you want it.

Our Incandescent Reflectors are

neat and are superior to all others.

They are green outside, glossy

enamel white inside. Reflecting

surface. Made in various styles

and sizes. Get our catalog.

American Reflector & Lighting Co.,

27 1-273 FRANKLIN ST., CHICAGO.

A STOCK OF

EDISON MINIATURE LAMPS
Should be kept by every

Central Station for rental

to their customers. They

popularize electric lighting

and bring a profitable in-

come from a small invest-

ment. Very desirable for

Christmas Tree and Holi-

day Decorations.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

General Electric Company, Harrison, N. J.
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FRANK H. PHILLPIB, PrnKUIOZHT.

C. M. WAOTN B1IL, TltCAtUMKM.

KUOCNC r. PHILLIPS
CLNrniL MANAOCR.

C. P.OWLMND PHILLIPS, Vicc-PNKS.

O. ft. REMINGTON, JR., StC.

AMERICAN ELECTRICAL WORKS,
PltOVinK\(E, B. I.

BARE AND INSULATED ELECTRIC WIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,

Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND

ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.

New Yoke StohS, W. .T. W»M>n, 26 Corthmcit St.

Chicago Stoke, F. E. Donohoe, 82 Lake St.

Montreal Brancu, Eugene P. 1'billlps' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPSOALE, B. I.

WRITE TO OHIO ELECTRIC WORKS

-CHRISTMAS GOODS

iIectric
ONDERS
AT L'TTLE

ElectrlcTableLampCas shown in illus-

tration) with Battery complete S3. 00
Battery Hanging Lump 10.00
Telephone, Willi Buttery complete 6.95
Electric Door Beite, all connections 1.00
Electric CarriaRe Lamp - 3.95
Fan Motor, with Battery 5.05
Electric Hand Lanterns 2,00
$8.00 Electric Medical Batteries 3.95

= 112.00 Belt, with Suspensory- 2.50
3 Telegraph Outfits, complete- 2.25

I Batterv Motors from §1.00 to 12.00
= 15.00 Bicycle Electric Lights 2.75

Electric Railway- 2.95

PocbetFloshLIghta... 1.50

Necktle.Llgbtfl_75c.to 3.00

Bend for Free Boob, Describes and Illustratesmany
of the most useful electric dcvWs, at wonderfully
small prices. All practical. The lowest pricoin the
world on everything electrical. Agents can make
handsome commissions and many aukrs. Write for
complete information.
_OH10 ELECTBIC WORKS, Cleveland, Ohio.

Six Yeirt with General Electric Company.

THOMAS J. JOHNSTON,
Counsellor at Law,

No. 66 Broadway, • NEW YORK CITY.

PitenlCau«e«. Pstenl Soliciting.

IDEAL AUTOMATIC
ANNUNCIATORS.
The Best on the Market

Write for Prices.

Manufactured by

THE HEATH ELECTRIC CO.,

DETROIT. MICH-

BULLOCK ELECTRIC MFQ. CO.

Cincinnati, U. S. A.

WAGNER ELECTRIC MFQ. CO.

St. Louis, V. S. A.

Direct and Alternating Current

Equipments for Electric Light

and Power.

Faries Adjustable Holders,

PORTABLES, SHADES, ETC.

CATALOGUE NO. 9 just
Issued will be mailed up-
on application.

ARK FA II I I.I AH TO
A I. I, i:i.l".< TltM A

I

PEOPLE.

FARIES MFG. CO., Decatur, Illinois.

©UY MBAUGHANCHOR

inexpensive:.
WRITE US AND WE WILL TELL YOU WHY.

W. N. MATTHEWS & E*RO.,
SOLE DISTRIBUTORS,

603 OARLETON < BLDO., ST. l_OUIS.

KELLOGG SWITCHBOARD and SUPPLYC 0,,

231 SO. CREEN ST., CHICACO.

WE ARE PREPARED TO FURNISH BEST QUALITY

WIREPine IVIo.fi:n.©*
Annunciator
Jtimper

STY\I>AIM> PBODtCTS IX STOCK

A1-"
SxvitoliOoard

Cat>le

IMPROVED

WARREN 2,000 LIGHTS

ALTERNATOR
5ANDU5KY

OHIO

NATIONAL CODE STANDARD

^ "0. K." Weatherproof Wire.

Slow-Burning Weatherproof

and Slow-Burning Wire.

Prices and Samples on Application.

Phillips Insulated Wire Co.,
Office and Factory: PAWTUCKET. R. I.

COMPLETE STOCK ALWAYS ON HAND.

FOR ALL

TYPES OF

LAMPS.

7"-

6-

0PEN AND ENCLOSED OUTER AND INNER ARC GLOBES AND SHADES.

WRITE US.

THE CENTURY GLASS CO.. BELLAIRE. OHIO.
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POSITIONS WANTED.
The price of advertisements under this

heading (fifty words or less) is $1.00 an

insertion; additional words two cents

each. Cash with order.

POSITION WANTED.
Position as second engineer in good electric-

light plant by a strictly temperate young man
with lour years' experience in steam and six

months* experience in electrical work. Can
give references. Address "Box 3," care Western
Electrician, 510 Marquette Bldg., Chicago.

POSITION WANTED.
A position as superintendent or manager of

an electric light and power plant. Fourteen
years' actual everyday experience. Am married
and strictly temperate; references the best.

Relinquisb/present interest January 1, 1902.
Address ' BOX 8,V care "Western Electrician,

510 Marquette Bldg., Chicago.

POSITION WANTED.
An experienced electrical engineer wants po-

sition as foreman or manager of electric light

or power plant. 15 years' superintendence of

one plant and can do anything in the electrical

line. First-class references as to ability and
character. Good reasons for changing. Address
717 Bringhurst St., Logansport, Ind.

WANTED.
The price of advertisements under this

heading (fifty words or less) is $1-50 an

insertion; additional words three cents

each. Remittance should accompany or-

der.

WANTED.
A youngman to act as shipping and stock clerk

to hare some knowledge of electrical supplies

Give age, experience, references and wages ex-

pected. Address "BOX 5," care Western Elec-

trician.

WANTED.
Competent telephone inspector and trouble-

man. Unmarried. State experience, references,

aee and salarr expected. THE GORDON TELE-
PHONE COMPANY, Charleston, S. C.

SALESMAN WANTED.
A good salesman to travel in the state of Ohio

for an electrical supply house, handling electri-

cal supplies and machinery. Must be especially
posted on electrical machinery and with the
requirements of central stations and isolated
plants. Address "BOX 7," care Western Elec-
trician, 510 Marquette Bldg., Chicago.

200 NEW 10 VOLT BATTERY MOTORS.

$5.00 EACH.
Walsh's Sods & Co.. 25° Washington St., Newark, N. J.

FOR SALE.
Four (4:) Standard Electric Company's 50

light arc dynamos, with ampere meters, light-
ning arresters and plugs.

One Generator for same.

230 Standard Electric arc lamps, 45 hrush dou-
ble carbon lamps.

The above are In fair condition. Reason for
disposing of on account of changing to incan-
descent arc lamps.

Address "BOX 6." care Western Electrician,

510 Marquette Bldg., Chicago.

Proposals for Electric Light Gable, Lamps,

Lamp Posts and Pipe.

SOUTH PARK COMMISSIONERS.

Sealed proposals will be received by the

South Park Commissioners at their office,

57th Street and Cottage Grove Avenue,
until two o'clock P. M., Wednesday, Jan-

uary 8th, 1002, for furnishing and deliv-

ering:

154,000 ft. of fclectric Light Cable.

252 Arc Lamps.
47 Lamp Posts and 185 Lamp Post Tops.
128,100 lin. ft. of three-inch Vitrified

Clay Pipe.

Specifications may be obtained at the

above named office. All bids must be ac-

companied by a certified check, payable to

the South Park Commissioners, or cur-

rency, to the amount named in the speci-

fications for each class of material.

The South Park Commissioners reserve

the right to reject any or all bids or any
part or parts of a proposal.

E. G. SHUMWAY, Secretary.

Western Electrician

Want Ads
r»g Results.iring

REAL BARGAINS IN DYNAMOS AND MOTORS.
15 H. P. "Eddy." $160.00; 10 H. P. "Detroit," $110.00; 4 H. P. "Standard," $75.00; S H. P.

"Slattery" 550.00; 1 H. P. "Detroit." $40.00; «E P. "Edison," $30.00; % H. P. "Wagner," $6.00:

"Crocker-Wheeler" battery motor, $12.00. DYNAMOS—50 light. $80.00; 40 light, $70.00

30 lteht. $50.00; 20 light, $40.00; 12 light. $30.00; 300 gallon Zucker & Levitt plating dynamo,
S45.00; 100 gallon Eddy Plating dynamo, $30.00. Brush arc lamps, complete, $4.00.

Every Machine Guaranteed. Repairing Solicited. Second-Hand Machines Wanted.

Amber Electric Mfg. Co., 6Q W. Monroe St., Chicago.

REBUI
CORLISS.

1000 H. P. 34x60 Geo. H. Corliss.

1000 H. P. 26x48 Double Fishkill Cor-

liss.

750 H. P. 26x48 St. Louis heavy duty.

650 H. P. 28x60 Lane & Bodley Cor-
liss.

500 H. P. 26x48 Allis Corliss.

400 H. P. 24x42 St. Louis Corliss.

325 H. P. 20x48 Harris Corliss.

325 H. P. 20x48 Fraser & Chalmers-

325 H. P. 20x48 Wheelock Corliss.

325 H. P. 22x42 Hamilton Corliss.

250 H. P. 18x42 St. Louis Corliss.

225 H- P. 13&22X30 Vilter Cross Com-
pound Condensing
Corliss.

175 H. P. 16x42 Harris Corliss.

200 H. P. 18x36 Sioux City Corliss.

140 H. P. 14x42 Allis Corliss.

125 H. P. 14x36 Vilter Corliss.

We fully guarantee

ENGINES.
100 H. P. 12x36 Harris Corliss.

120 H. P. 14x24 Cooper Corliss.

85 H. P. 12x30 Hamilton Corliss.

AUTOMATIC ENGINES.
125 H. P. I4%xi6 Rice High Speed.

250 H. P. I3x20%xi5 Armington &
Simms Cross Com-
pound.

150 H. P JoVii&i8xi8 Williams Tan-
dem Compound.

150 H. P. 15x14 Ideal.

40 H. P. 8x9 Armington & Simms.

BOILERS.
1 500 H. P. Heine Safety, 160 pounds

steam.

2 250 H. P. Babcock &.Wilcox, 125

pounds steam.

1 125 H. P. 72x18 Tubular, 90 pounds.

10 80 H. P. 60x16 Tubular, 90 pounds.

everything we sell.

W. W. WHITEHEAD COMPANY, Davenport, Iowa.

regory;
ELECTRIC w.

5*-62 5.CLINT0N M. CHICAGO

FOR SALE.
: alternator.

- •• •«

; ~,-v. w. ••

Twol^k.w, " " "

One ioom
One 45-k.w,
Two fio-lc. w. "

One 60-k. w " " 60 cycle.
One 75-k.w.

I

Send tot OU ' .Monthly Bargain 5he*

t
,:•). All

.3 roily guaran'.eed.

SECOND-HAND
Dynamos and Motors.

We invite correspondence
with thofte winning to

buy or tell.

SCHUREMAN & HAYDEN,

140 S. Clinton St, Chlcato.

MANUFACTURERS
BABBITT METAL, BAR. WIRE SOLOER,

PIG LEAD, INGOT COPPER, SPELTER, ETC.

GREAT WESTERN SMELTIN6 AND REFINING CO., Chicago

«nd easy. Keeps its luster. Molds olo trad
Established ig years. Sold by agents and dealers

U.S. METAL POLISH
POLISHES ALL METALS. B»

Samples semt
G-eo.W. Hoffman

235. E.Washington St. iHOIflHAPCLi:;. Ik

1000 H.
1000 H.
750 H.
650 H.
600 H.
400 H.
325 H.
325 H.
325 H.
326 H.
250 H.
225 H.

175 H.
200 H.
140 H.
125 H.

P. 34*50
P. 28x48
P. 26x48
P. 28x60
P. 26x48
P. 24x42
P. 20x48
P. 20x48
P. 20x48
P. 22x42
P. 18x42
P. 13&22:

Con
P. 16x42
P. 18x36
P. 14x42
P. 14x36

CORLISS.
Geo. H. Corliss.
Double Fishkill Corliss.
St. Louis heavy duty.
Lane & Bodley Corliss.
Allis Corliss.
St. Louis Corliss.
Harris Corliss.
Fraser & Chalmers.
Wheelock Corliss.
Hamilton Corliss.
St. Louis Corliss.
x30 Vilter Cross Compound
densing Corliss.

Harris Corliss.
Slonx City Corliss.
Allis Corliss.
Vilter Corliss.

WE FULLY GUARANTEE

ENGINES.
100 H. P. 12x86 Harris Corliss.
120 H. P. 14x24 Cooper Corliss.
85 H. P. 12x30 Hamilton Corliss.

AUTOMATIC ENGINES.
125 H. P. HUxW Eiee High Speed.
250 H. P. 13x20%xl5 Armington & Simms Cross

Compound.
150 H. P. lOK&lSxlg Williams Tandem Com-

pound.
150 H. P. 15x11 Ideal.
40 H. P. 8x9 A-rmington & Simms.

BOILEKS.
1 500 H. P. Heine Safety, 150 pounds steam.
2 250 H. P. Babcock & Wilcox, 125 pounds

steam.
1 125 H. P. 72x18 Tubular, 90 pounds,

10 80 H. P. 60x16 Tubular, 90 posnds.
EVERYTHING WE SELL.

204
W. W. WHITEHEAD COMPANY,

Dearborn Street, CHICACO.

IM I

We offer for immediate delivery!
COMPOUND AUTOMATIC ENGINE.3 100 K. W. Westinghouse 125-cycle, 1100

volts, compound cup-oiling al-

ternators, at $7 per K. W.
1 100 K. W. Westinghouse 125-cycle. 1100

volts, compound self-oiling, $8
per K. W.

1 120 K. W. Slattery, self-olllng, J8 per
K. W.

110-VOLT GENERATORS.
2 100 K. W. 6-pole Triumphs.
2 65 K. W. Jenneys.
2 60 K. W. 10-pole Thomson-Ryan.
1 60 K. W. Western Electric.

1 300 H. P. 14x23x16 New York Safety Tan-
dem.

1 250 H. P. Willans vertical type, 2 P.

CORLISS ENGINES.
1 600 H. P. 26x48 E. P. Allis Corliss.
1 250 H. P. 18x42 Allis Corliss.
1 100 H. P. 12x36 Harris Corliss.

BOILERS, PUMPS. MOTORS, ETC.
Write for price list No. 37.

ILLINOIS MAINTENANCE COMPANY,
1625 Marquette Bldg.,

E. H. CHENEY, Manager.
CHICACO.

WE CAN SAVE YOU MONEY
on an instrument you need, not only on the
lirst cost, but it will make you money every day
In the year. Write for circular and prices.

Illinois Electric Specialty Co.,

Marquette Building, CHICAGO.

YOU
should know more about

our direct reading

OHMMETER

Write us.

F. B. SAGE & BRO.v
123 Liberty St., N. Y.

THE GORDON PRIMARY CELL
The most improved, efficient,

long lived and economic primary

cell of the new century.

Extensively used for telephone,

telegraph, fire and police alarm

service, railroad signal work, gas

engine ignition and automobiles.

Manufactured in ten different

styles.

Catalogue, price-list, etc., upon

application.

The Gordon Battery Co.,
439-445 East 144th Street, New York.
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AWAIT THE
I. T. APPARATUS.

Write for a

ITS MANY NEW FEATURES ARE
VALUABLE IMPROVEMENTS.

INTERNATIONAL TELEPHONE MFG. CO
HARRISON AND CLINTON STREETS, CHICAGO.

Catalogue
describing the features
of the . . .

UNION
KOKOMO TELEPHONES T E j. E P H O N E

\AAE1I Satisfy YOU.
NOTHING IN FRONT OF THEM.

At rite us for particulars.

KOKOMO TELEPHONE & ELECTRIC MFG. 00.,

S& KOKOMO, IND.

2 BATTERY CALL TELEPHONES $4.50
GOOD FOR 600 FEET.

METALLIC LINE FOR INTERIOR USE.

2 MAGNETO CALL TELEPHONES $7.50
GOOD FOR 3 MILES.

SINGLE IRON WIRE FOR PRIVATE LINES.
BATTERIES ARE INCLUDED.

FARR & FARR,
110 W. JACKSON BLVD., CHICAGO.

CONTINUOUS RAIL JOINT CO. OF AM.

General Offices: Cestury Building,

NEWARK, N. J.

Over ten thousand (10,000) miles in use. Received the highest

award in Us class at Paris Exposition, 1900, and
Pan-American, Buffalo, 1901.

SWITCHBOARD
Every point in design and oper-

ation meets the most ex-

acting demands of

modern
switchboard practice.

Union Switchboard Co
I

SIGNALOID

THE MOST PERFECT
AND RELIABLE

Coloring and

Frosting Liquid

FOR

INCANDESCENT
ELECTRIC LAMPS.

will never peel, chin «>r oracle, and
the color will outlive the fife of the

MANUFACTURED DY

SlGNALOID

Chemical Works

Jersey City,

NEW JERSEY.

The Telephone Company of America

Long Distance, Central Energy System.

The only up-to-date ioo per cent, system, full patent

protection.

The only first-class system at a cost admitting of

no competition.

The only system that can be supplied to the public

at two cents per call.

The only system that can be installed in every

house, office, mill, shop or other place of business at
two cents per call and insure shareholders a
handsome profit on their investment.

The aim of the Telephone Company of America
is to place a telephone in every house and place of busi-

ness and to limit the charge for its use to two cents

per call, the same as for sending a letter.

Installation on this plan admits of no
competition.

By this system the telephone service will be in-

creased to twenty times its present volume, its value to

investors will be many times greater than that of any
other system, while the cost of service to the public will

be only two cents per call, or one-third the lowest

present rates.

The central office and station telephone apparatus

are of the highest excellence in quality and appearance.

For particulars write or call at the office of

THE TELEPHONE COMPANY OF AMERICA
719-721 Thirteenth Street N. W„ WASHINGTON, D. C.

HIGH-GRADE

SERIES 'PHONE.
One of LEe strongest Series *Ptione> on

the market, equipped as follows: Double
battery box and backboard of
finished oak or walnut.4bar.fully n

generator, 80 ohm silk wound
able ringers. "Hell" style bii-olar hard
rubber receiver, long lever an:
switch, long distance solid back adju-t-
able transmitter, mounted
cord arm with long distance Induction
eoll in base. tJuaranleed to rlnc loud
through 20,000 ohms.

PRICE, $8.25.

STANDARD CONSTRUCTION CO.
90-98 MARKET STREET. CHICAGO.

Wright Cable Hanger.
SEND FOR SAMPLES AND PRICES.

R.I. TELEPHONES, ELECTRIC CO.,

PROVIDENCE, R. I.

Mention inU paper.
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MEDIUM AND
HIGH SPEED ENGINES.

IALL ENGINE

HICHEST EFFICIENCY,

BEST CONSTRUCTION.

Chicago oFHCE:
onadnock Bu||d|ng _ ER|£> PENNSYLVANIA.

HIGH-GRADE

ENGINES
VERTICAL AND HORIZONTAL.

AUTOMATIC AND THROTTLING.

BELTED OR DIRECT CONNECTED.

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING

AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. BAYLEY & SONS CO.,
MILWAUKEE, WIS., U. S. A.

EXCELLENCE

The C. H. & D, Ry,
BETWEEN

Cincinnati, Chicago,
DAYTON, INDIANAPOLIS,

TOLEDO AND DETROIT.

Standard and Compartment Sleepers.
Parlor and Cafe Dining Cars.

D. C. EDWARDS,
Passenger Traffic Manager. Cincinnati, 0.

JEFFREYKt DREDGES
FOR CIUALOGUE,

THEJEFFREY MFG. CO.
COLUMBUS, OHIO.

ABOUT THE PENNSYLVANIA LINES.
The verdict given by the general public,

that the Pennsylvania System offeis the
most comfortable and quickest service from
Chicago to Pittsburg, Philadelphia, Haiti
more, Washington and New York. Is undis
puted by thousands of patrons wbo liave
used these lines. The dining car service Is

unsurpassed. The scenery through which
the road runs is the most beautiful of
which the East can boast—the fa mous
Horse Shoe Curve alone, being one of the
rarest sights to a visitor from the western
states. The traveler Is guarded on all

sides by experienced employes and no pains
are spared to make the journey one of ease
and safety.

If you contemplate a journey to the East,
full Information may be obtained by ad
dressing H. R. DRRTNG,

Assistant General Passenger Airent,
248 Sosth Clark street, Chicago.

The

Pioneer

Limited.

Famous

Train

of the

World.

Chicago— St. Paul—Minneapolis
VIA

The St. Paul Road.
(Chicago, Milwaukee & St. Paul Ry.}

Equipment and Service

Unequaled.

Time tables, maps and information
furnished on application to

F. A. MILLER, General Passenger Agent,

Chicago, 111.

™ightSpi
6 FAST DAY TRAIN

IF
«AMONDlK£!Sd

Faster than ever

to California

CHICAGO
& NORTH-WESTERN

RAILWAY

'pIIE OVERLAND LIMITED leaves

Chicago 6.30 p. m. daily via Chicago-

Union Pacific & North-Western Line, ar-

rives San Francisco 5.15 afternoon of

third day and Los Angeles 7.45 next

morning. No change of cars; all meals

in Dining Cars. Jiuffet Library Cars

with barber. The best of everything.

The Pacific Express leaves 10.30 p. m.
daily. Tourist Sleepers daily to Califor-

nia, and Oregon and personally conducted

excursions every Wednesday from New
England. Send 4 cents postage for

"California Illustrated" to Chicago &
North-Western Railway,

4^1 Br»»/twar. • KwYisfl 4« Vln* St

«oi Ch«'t St.. * tt,lluJ«1f>M;

y* V/«Mr.jft£.n SC, BoMM
yrt M*ln St.* • • Buff4l»

•t> cufk &t.,

ClflclBflltl

mStnldiAefd J.t., t'ltui.uftf

>-,, q <. .< .
- aeveUml

ij Campm-Manlut. Detroit
tClaflR tL*r l:.;n-.:')t.i

GRAPHITE RESISTANCE.
Graphite resistance in rods, tubes or otherwise. Any resistance

wanted—one ohm to one million ohms. Write for particulars.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

THE
PENNSYLVANIA

LIMITED.
In willing from New York, nn official of

One of 1 hi- prominent Engllnh railways, who
rod<- on the Pennsylvania LI ml led, nays:
"I had n most pleasant journey from CnJ-
cngo i f » N«*w York. Your train far stir-

lutHHi'H rinylhlng we uaplre to In England.'*
Special information regarding the superior

transportation facilities offered by the Perm-
sylvanla Hhort Lines ran be obtained by
addressing

Mil. H. H. DERING,
AHHlHtant General PaBsenger Agent,

248 8outb Clark street, Chicago.

ALL EMPr^OYES
In the operating department of the "Alton Road " aro
required tO paBS mental untl phyelcal exmillnullotiH

Calculated to aecuro ntwolute Hafcty to paHHengerri mill

freight. Fidelity, proniptncnH, and accuracy are re-

warded by the merit ayHtcin, the rcmilt being that onu
or the wnfCHL rnllwaya In the world In

"THE ONLY WAY"

OHIO. J. • 'II A HI ,'!'< > - .
..,.-.». PAHUBNOII "lillT,

CviOiOu, Ilionoim.
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CEDAR POLES
LfNDSLEY BROTHERS COMPANY

MENOMINEE, MICH., PORTLAND, ORrTCOW AMD SPOKANE. WASH.
WHOLESALE PRODUCERS

SO- TOOT TO 80- FOOT POLES OUR -SPECIALTY.

25 FOOT 5, 5^, 6 and 7 inch POLES.
30 FOOT 5, 6, and W inch POLES.
GET OUR PRICES ON THESE OR ANY OTHER STANDARD SIZE FOR QUICK DELIVERY.

MftLTBY LUMBER CO., BAY CITY, MICHIGAN.

CEDAR POLES,TIES, POSTS, ETC.
A complete stock of these commodities con-
venient tor immediate shipment. It will pay
you to favor us with your inquiries

SUCCESSORS TO

THE PORTER-MORSE CO. THE MORSE CEDAR CO.
PRINCIPAL OFFICES.

SAGINAW, MICH.

IPaKX&WjU^ <SmJv1U>J6jU C§M*AM\aV &V#W Qtf.
>

J?JVWUVC8JV</ OvV^*WW>W>vUw. $^IXAWJbOv-3^C\V'

M.KLEIN & 5J0N.

LINE BUILDERS' TOOLS.
Our Tool Book tells about them.
It Is of Interest to all lluemen. Get a

copy now, FREE.
Headquarters for Linemen's Tools.

CHICAGO, ILL.

THE TENNESSEE LUMBER CO.
Is headquarters for red cedar and chestnut tele-
phone poles, fence posts, barn poles, railway
and highway piling, locust Insulator pins, and
all kinds of hardwoods.

Mato Office, Lewlsburg, Term., Branch Office,

Kellerton, la., Oak Mills, Montlcello, Ark.

POLES.
WHITE CEDAR.

IDAHO CEDAR up to 80 ft.

BERTHOLD

& JENNINGS,
ST. LOUIS.

Chemical Building.

CROSS
ARMS.

j
LONC LEAF

PINE AND FIR.

Michigan White Cedar Poles.
A LARGE ASSORTMENT, ALL SIZES.

We are making very attract ve prices on a large stock
of 25 foot 5 and 6 inch top, 30 foot 7 Inch top and up.

Orders filled promptly In carload lots. Correspondence
solicited. Write to Escanaba, Mich., office for prices.

5 3

5 5

KELLOGG SWITCHBOARD & SUPPLY CO.,
Congress and Green Sts., Chicago, III.

CEDAR POLES.
Piling and Street R. R. Ties.

C. H. WORCESTER CO.,
MARINETTE, WIS.

Producers and Wholesalers of White Cedar Products.

POLES, TIES, POSTS.
THE PORTER CEDAR CO.,

SAGINAW, MICH.

PRODUCER8. We want your inquiries always.

CEDAR POLES John h. fowler
ULU/llV I L/LL.U 1105-7 f ISHCR BL0G-.. CHICAGO.

POLES W. C. STERLIN6 & SOU,
HONROC. MICH.

El.T.n Pole Yardi In mci,i»ir,
Wbolesala Producer, for M y.ari

TIES.

^HiM^il.iiBfO^iyil.l-Jl tv<

CEDAR POLES & POSTS
743 MARQUCTTC BLOC. Chicago ILL.

STREET RAILWAY TIES.
Oar specialty, 7 foot white cedar tiea for Electric
and Street Railway*.

r- CLt PERRIZO & SONS,
^m ^SU Dag£«tt, Mloh.

Have you a GREEN BOOK of Hard-

ware Specialties? Tell ns what you

think of it. If you have noae and

are in the market for plyers why

send for one. They are free.

SMITH * HEMENWAY CO.,
UTICA DROP FORCE A TOOL CO.

ask your dealer for these goods. 296 Broadway, New York City.

GASOLINE

BICYCLE MOTORS.
CASTINGS. WITH BLUE PRINTS. $8.50.

ALSO MARINE AND VEHICLE MOTORS.

Lowell Model Co.. North Chelmsford, Miss.

ASK FDR

thi:

Electric Heating Apparatus.
SEND FOR 64-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS.
The Simplex Electrical Co.,

Cambridgeport, Mass.
CHICAQO, Monadnock Block.

Hare YOU read the

NEW DYNAMO TENDERS'

HAND-BOOK

By F. B. BADT?

IF NOT, WHY NOT?
Dynamo tenders cannot get along with-

out it.

Sent prepaid on receipt of price, $1.00.

ELECTRICIAN PUBLISHING CO.,

510 Marquette Building. CHICAGO

^ADE PLAIN

JBYTHE STUDY OF

V WORKS.

Books rat engineers PRACTICAL BOOKS
MACHINISTS ELECTRI- T ,. .._ „4.! L .. I -L. ,_ _
CIAN5 FIREMEN S.C.0N TOT 01^011031 111611.
THE STEAM ENGINE.

, ,
r

_
indicator, BoiLERs,Erc.s'rio for illustrated catalog.

THEO. AUDEL & CO. 63 Fifth Ave. N. Y.

Cedar
TORREY
CEDAR CO.,

CLINTONVILLE, wis.

Large Stock Corutintly on Hand.
Poles

AWARDED HIGHEST

MEDAL ON TOOLS

AT PARIS EXPO-

SITION OF i

1900.

AWARDED

HI6HEST

MEDAL0NT001S

AT PAN-AMERICAN

EXPOSITION

THE DICKE TOOL COMPANY,
FACTORY: DOWNER'S GROVE. ILL.

Eastern Office: J. E. Wa). Manager.
39 Cortlandl Street. Neo York.

Thos. G. Grier. Electrical Building. Chicago.

St. Louis Office: W. N. Mallheos 1 Iros .

320 N. 6th Street.

TOOLS, CROSS ARM BRACES,
DISTRIBUTING POLE TOPS.
IRON AND STEEL WORK OF

EVERY DESCRIPTION.

W. H. ANDERSON & SONS,
18 Macomb St.. Detroit, Mich.

Secured quickly through Western

Electrician "Help Wsnted" ads.

RED CEDAR PILINC, POLES AND
POSTS, »« lengths, J. P. MEREDITH
CEDAR CO.. MempJMs-. Tenn.

THf X^Sr-EMTlNE-tLArlK Co,

"YARrjs-. "BkcoiWiNCI;, M«cK _ ^reeNBav."WTs. _ New Lortpotf. ^'s
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Westinghouse Engine Type Generators,

For Lighting and Power Installations.

Westinghouse Electric

& Manufacturing Co,, Pittsburg, Pa.

Sales Offices : All Principal Cities in U. S. and Canada.

Incandescent m-l-M Lamps

Not injured by vibration.

Sawyer=Man Electric Co,
5J0-530 West 23d St., New York City.

The Telephone Hand Book,

New Dynamo Tenders' Hand Book,

Bell Hangers' Hand Book,

Incandescent Wiring Hand Book,

Electric Transmission Hand Book

Comprise the famous Western Electrician Hand Book Series.

Price, by mail, postage prepaid,

$1 A VOLUME.

Electrician Publishing Co.,

5I0 Marquette Building, Chicago.

~i
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FORT WAYNE ELECTRIC WORK L

(INCORPORATED)
1 >

||
"Wood" Systems for Light and Power.

ARC DYNAMOS

FOR ANY NUMBER OF LAMPS

FROM 1 TO 150.

HIGHEST EFFICIENCY,

BEST REGULATION,

SUPERIOR DESIGN,

CONSTRUCTION

AND FINISH

ARC LAMPS

OPEN AND ENCLOSED FOR

SERIES,

CONSTANT POTENTIAL

DIRECT OR

ALTERNATING

CURRENT

CIRCUITS

No. 9 B ARC DYNAMO 25. j 000 C P ,
LAMPS.

SEND FOR BULLETINS.

Main Office and Factory, - FORT WAYNE, IND. |

BOSTON. 'MASS., 618 BXCBAKOE BldO.

PHILADELPHIA, PA., 101 Tub Bourse.

SYBACCSR, N. V., 71T Iiii.i.ave Bj.iio.

02 Kit'TH Ave.

-LIST OF SALES OFFICES
CINCINNATI. OHIO, -102 Nk.svk BUDO.

ST. LOUIS, MO.. MM Lincoln TKXI8T ]:i.ix.

CHICAGO, ILL., (V2:i M.utijt KTTE Bldg.

ST. PAUL, MINN, 616 Gkioiania Like IlLliu

GRAND BAWDS, Mil "il.

I

SEW YnBIC. N. V.. 40 New

......

14-**4-*-*-t-t-*-*-e4t4-4-4-4«++*+**-*-€*****-4-4-4< ^<«4<-«^«.<.tf i£«<! «

Just Out I

WESTERN ELECTRICIAN'S
MOONLIGHT SCHEDULE
FOR 1902. •

JO Cents Per Copy
Discount on Large Orders.

ELECTRICIAN PUB. CO.,
510 Harquette Building, CHICAOO.

U* *0*^i^J&+#*****0*0*****»*»**** *»***»»0***+*+*+* *

BREWSTER UNIVERSAL

SIGN RECEPTACLES.
A SYSTEM OF UNIT3
From vfcteh irifcy ta quickly formed, wired *nd Ln»t«ile4

an>tft1r>g^ti tire vbapd of

THORoCii'HLV WKATHKRPB

Ttte CONSECTINO LINK.

Clamp* tbw Ketieptacfou fit |
readily

adJujuuMe formation of «nr dcjir,^ .

8tmr»iat Practical! Inexpensive!

IiidiBi'pnsaiJle {n Tbwers or M«rcb»nt$ d

»»r«m of >!» Motel b.v

ELECTRICAL ADVCRTI8INO.

ELECTRICAL
SUPPLY
DEALERS and
CENTRA!.
8TATlt>NSor
ILLUMINATINC
COMPANIES
CJtNERALLY.

?M£r)T£0 ere

SOLE MANUFACTURERS,

THE ELECTRIC MOTOR 4 EQUIPMENT CO.,

13-10 ft«ftv«r Stree-t, NEWARK, *
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J*rtHT

MADE RIGHT
RIGHT

SAVES TROUBLE •

ASK YOUR DEALER
FOR IT I

TRY ONE AND BE
CONVINCED.

Sample 3-Id. Bell, jn.
Nickel Finish 1UCi
Biack Enameled 35c.

Sent by mail prepaid
on receipt of price.

Write for Circular.

SPIES

ELECTRIC COMPANY,
SOLE "(IllflS.

87-89 W Van Buren St,

CHICAGO, ILL.

£HAILLET, ADOLPHE A.

Consulting Electrical Engineer.

FIsds 3nd specifications for Electric Light-
ing and Power Plants. Designer of Elec-
trical Machinery.

476 ELLICOTT SQUARE, BUFFALO, N.Y.

HAZARD

Qehebal Office and TVobks,
Wilkesbarre. Pa.

HIGH-GRADE RUBBER*
COVERED,

WEATHERPROOF

MANUFACTURING CO.,

Wires and Gables.
MAGNET. OFFICE, ANNUNCIATOR WIRE.

New Tobk Office,
60 Dey St.

Chicago Office,
1201-2 Marquette Bldg

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,

tubes, rods and special chapes., Catalogues and samples on application.

VULCANIZED FIBRE CO., - Wilmington, Del.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent insulating Cleats.

MANUFACTURED BY

THE KARTAVERT MANUFACTURING GO. Wilmington, Del

CMA

N.CANAL ST. ^"^w""' 1* „
C H I C A G • LL • U-SA- fESKKSP

mmMm
BEOWERS *FORGES
ELECTRIC MOTORS
GENERATING SETSSTEAM HEATING
VENTILATING AN©
DRYINGAPPARATUS
MECHANICALDRAFT

B*MSttUR*£\^IvGO
-vreyryork. - irHiXAi>ELPHiA-cHrcA.qd^xoNi>oN*

-ZSl-_
iili

;
!
;:.!;,!V;;!!ij!S!!pif! III

ENGINE TYPE

GENERATORS.
DIRECT CURRENT.

Mechanically,

Electrically and In

General Design

Superior to All.

AKRON ELECTRICAL

MFG. COMPANY,

AKRON, 0.

NEW YORK OFFICE.

MicKa, Engineering Co.,

149 Brian.*,.

1 Black Diamond File Works I
Est. 1SS3. Inc. 1895.

Twelve

Medals

Awarded at

International

Expositions

Special

Prize

Gold Medal

at Atlanta,

1895.

to
to
to
to
to

*l OUR 60008 ABB ON MALE IN BVEKV LEADING HABDWABK Of

4^ STORE IN THE UNITED STATES AND CANADA. Jj>

| G. & H. 8ARNETT COMPANY |
J3

PHILADELPHIA, PA. §J

Insulated

Rubber
Wires and Cables.

John A. Roeblinq's Sons Co<

WORKS AT

TRENTON, N. J.

NEW NATIONAL CODE

"I XL"
Triple Braided Weatherproof

and Slow Burning Wire.

complete stock on hand.

St. Louis Electrical Supolv Co.,

8T. LOUIS.






